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FE NOTICE

OAXFEMEM T DEEEITHIDLIABTLEFENTOETO T, BRYRWIZIEFERICTEFRETBCEHIC,
AEMERDOANBREHEHICEMTERELLGEVIIBRVLBLEITFET,

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.

OFRKMEMIBHESINTODICAGIL, BB R ZE--RRAOGICABZHRATL-HDEDTHY.
ABEWMERCE>TIEFAE. TOMERDERIH T HRIAF-IEBEDHFHEEZTODDOTEHYFEE A,
T BURSEFEALLCEICKY ., E=BETIEXMBEZIIOIDLIBENREELEGS . B E—UTDEE
BUWFEHA,

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 FTHAUBLLILEEEREDT-O  AHRIE. . MH. B ZOMORNBITOVTEHMLZLT
ERIHEENHYET . AR ROFERFICEERFOEFRELHLICTHR N ZEETIOEBOBLET,
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.

OFRHGDIHEAICALTIE, ARMEREHIN-FERAFERVIESTEHEZETEVET  ARXTERETHD
FRAZEHSIVLIETEEZELRL-ARSOFERAFCERIHEFICHALT. BtX—UznEEE
BUWFEHA,

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.

OFXHMIE, —MEERABFHBICEASNALZANICHAR - HiESh=LDTY,

The devices in this technical literature are designed for general electronic equipment use.

OFRHERIFT EXMBOLTLEE (RITH. BEH, BEIEAGL) . E5#. TRARNOBRMENEE, 77— LEE.
BETEMFLEDERBICHERTIGEE. BULGEHASLIURIGRIIZEREL. EHEE-TE2MEHERK
ICTHERT DIIICHEREULELET,

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.

OFRKG(ET. MEFHMIE. BB EME. RFHRIEHMES. ERHRCHADDIERERTEDBHTEHLY
EEE-TEUIDELEINIAE~NDFERFIERLTEYEFADT, SO RARIZIEFERITESLENTTIL,
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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OARBBICHWTEHHAIAHETIHEUNTITFERINDIGES. BANCMARFEEOFTFTTERESTET &S5
BREVLVELET,

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#EML THEYET . F1=. RoHSIETYE R TIEIL/NS T4 DERKY
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 BHMEZRILZMERFEALTLER A,

The ozone—depleting substances is not used.

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

OFRHBITODETFHALGRALNHYFEL L. BRNCHEHRFEREOETTERBETET IOBREOBLET,
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

AR ER L, HS—TFT—LCDES 21—/l LQO35Q3DY01 IEABLET,
This technical literature applies to the color TFT-LCD module LQ035Q3DY01.

2. BXZE Overview

AED2—)LIK, FEILIT7R -2V EERSL D XA(TFT : Thin Film Transistor)Z AN =Hh5—
RRARELT VT4 MV IRBBRERETARATLAED2—ILTYT,

AZ—TFT-LCD/RIL, RS /\—IC(avba—/LEIE. ERERANE) R/ \v I/ ITLY
BRSh, 10 8—TJT/RIZ18EYR[6E Wk XRGBIDT—2EE. #1355, + 3.3VAOLCDHA
BR. RUNYISAAEBREMRIET HTEITKY. 240 X RGB X 320F D /3R )L E([2262144E D
Bz, XFDRTAERETT o

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 IC(Built=in 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-  Urv—THBOLEBEHFAILLEMTERAVNT. LREFALLLERSFEZERBLTHYET,
It is a wide viewing angle & Low reflection module.
(Vertical viewing angle:170° Horizontal viewing angle:170° ,CR=10).

3. # W rY4EHR Mechanical Specifications

IH# H Tt % Bifg
Items Specifications Unit
— <
I_.IE-UV{.X 8.9(3.5inch) Diagonal cm
Display size
7 = A
AN 53.64 (H) X 71.52 (V) mm
Active area
BEER 240(H)x RGB X 320(V) el
Pixel format (1 pixel=R+G+B dot) P
SHET AR )
. . . 3:4
Dimension aspect ratio
BIRE YT 0.2235 (H) X 0.2235 (V) mm
Pixel pitch
aRECS RG,B it XS
Pixel configuration R,G,B vertical stripe
TRE—F /—R)=T3v9
Display mode Normally black
_ SMETER 65.0 (W) X 85.0 (H) X 3.4(D) mm
Unit outline dimensions
B =(MAX)
Mass(MAX) 40 &
REANE 5L 7+LRALIE : 2H
Surface treatment Glare+LR:2H




4. ANGFRBHE LUV HEE Input Signal Assignment
4-1. AAax94 CNi
FEEIARIZ Corresponding connector: (FH12-40S-0.5SH(55) : HIROSE ELECTRIC CO., LTD.)
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i.“ﬁi? S\E/?nfol Vo REFunction Rﬁ'frk
1 GND — 75>k Ground (OV)
2 GND — 952K Ground (OV)
3 VDDIO — [+3.3vaPyHER power source(Logic 1/0 power supply voltage)
4 VCI — +3.3VF7F 0% E]E power source(Analog power supply)
5 GND — 952K Ground (0V)
6 GND — 252K Ground (OV)
7 RO I T —4{520 RED data signal0 (LSB)
) R1 I FET—4E81 RED data signall
9 R2 I FET—4{552 RED data signal?
10 R3 I 77 —#E53 RED data signal3
11 R4 I FRBT —4E54 RED data signal4
12 R5 I FET—-4{E55 RED data signal5 (MSB)
13 GND — 952K Ground (0V)
14 GND — 252K Ground (OV)
15 GO I kBT —4/E50 GREEN data signal0 (LSB)
16 G1 I #xfT—-41581 GREEN data signall
17 G2 I ka7 —3{E52 GREEN data signal?
18 G3 I # BT —4%553 GREEN data signal3
19 G4 I ka7 —3{E54 GREEN data signal4
20 G5 I #*f7 —41E55 GREEN data signal5 (MSB)
21 GND — 952K Ground (0V)
22 GND — 752K Ground (0V)
23 BO I HF87 —4%E50 BLUE data signal0 (LSB)
24 B1 I HF8T-4%5581 BLUE data signall
25 B2 I HBT -4E552 BLUE data signal?
26 B3 I F8 T —4%553 BLUE data signal3
27 B4 I HBT -4E554 BLUE data signal4
28 B5 I H7 4555 BLUE data signal5 (MSB)
29 GND — 952K Ground (0V)
30 | DOTCLK I Eot/Lo0v49{E5 Pixel clock signal [Note4—1]
31 CSB I FwTtLHMESB Chip select / Power On [Noted-2]
32 HSYNC I HSY{E8 A 71 Horizontal synchronizing signal
33 VSYNC I VSY{E&F A 71 Vertical synchronizing signal
34 DEN I 752K Ground (0V)
35 GND — 952K Ground (0V)
36 REST I M)t YMES Reset [Note4-2]
37 SCK I )7 ILo089%  Serial clock [Note4-3]
38 SDIO I/0 T ILT—RAHE B Serial data inoutput
39 STB I Ay 4E—FM#|fE{ES  Standby mode control signal [Note4-2]
40 NC — OPEN
[Note4-1]DCLKIEE I H ENY I YO TT—E5YFLET,

Data shall be latched at falling edge of DOTCLK.
[Noted4-2]N 74N RAEFTI NTy7 L TLVET , Driver Internal pulled up.
[Note4-3]N 4N RERTT WA LTLVYET , Driver Internal pulled down.

4-2. 1\ 5452 CN2
‘_JE‘S‘ZI*@'}" Corresponding connector: (CFP4605-0150F : SMK Corporation)
bir is . "5
T,Pﬁm? Symbol )\l%ﬁ #AEFunction Remark

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 i KEH& Absolute Maximum Ratings

Ta=25°C
HH s EFE{E Ratings Bif %=
Parameter Symbol /N Min | KX Max Unit Remark
Vbbio -0.5 5.0 \Y [Note5-3]
EEEF S -05 5.0 Y} [Note5-3]
Supply voltage Pieo — (1.12) W [Note5-3]
liep — 35.0 mA
= _
Ingttjjvﬁg:ge Vi 05 50 v E:gtzg—g
N=N--4
Storag %E{Erature Tsta 25 70 C E“Z:Zg:g
Operatin; t:;:erature Topr ~10 60 < [Note5-5]

[Note5-1)

[Note5-2)

[Note5-3)

[Note5-4)

[Note5-5)

B 90%RH Max.(Ta=40°C) #ERITEETHL,

RAEBREEIICLIT (Ta>40°C) 2L BEI AL,

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

Maximum wet—bulb temperature at 39°C or less. (Ta>40°C)  No condensation.
AEMERESHFETOMEDOARIL, AV R GERE. ZDMFRTRALIE
Ta=25°CTOREHEELZYET .

F- . MEREEBICELT, (60~70) CTHEASNSEZE . RBED 1—ILITHIEICIX
EYFEAN, BELIM., RGO L ILEBAREENHYET,

F1-(BiR) ZIRRIE (60%L L) TOMRERICENTELREBILZIBLATREEAHYET,
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 is a possibility of causing the fineness deterioration by the prolonged use in the
(high temperature) humidity environment (60% or more).
ED21—ILDOWLHAEEE AL 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, SDIO, SCK, (DEN), B5~B0, G5~ G0, R5~R0, VSYNC, HSYNC,
DOTCLK, STB, {EL. Vppot0.3VEFBZ 7LV &, Do not use over Vppot0.3V.
WHVEEE A DED 21— IVRE (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. EXHI4FE Electrical Characteristics

6-1. TFTi& &/ \ R JLEFENER TFT-LCD panel driving Ta=+25°C
HE ] & =/ R =P/ N By kS
Parameter symbol | Condition Min. Typ. Max. Unit Remark
LCDEIREE
LGD supply voltage Vooio Ve 3.0 33 3.6 V
[Note6-1]
— (10.0) (11.1) mA
LODA BB/ oortz
LCD current dissipation lee [Note6-2]
— (14.8) (16.0) mA 60Hz
Vooio=Vei
=3.3V [Note6-1]
- (33.0) (40.0) mW
LCDEEE N/ Pec 60Hz
LCD power consumption [Note6-2]
- (48.8) (57.6) mW 60Hz
LCDZvI B _ — -
LCD rush current Lruch (1.0) A [Note6-4]
HFEANIVTILERE VDDIO/VCI
=]
Permissive input ripple Vre - - (100) mVe-p =33V
A A EFE(High) _ _
Input voltage (High) VIH 0.8Vpp Voo \ [Note6-3]
AAEE(Low) _ _
Input voltage (Low) VIL 0 0.2Voo v [Note6-3]
ARN—DUER _ _ + _
Input leak current(Low) L *1 HA [Note6-5]

A[Noteﬁ—ﬂ ERARTREF (At the Black pattern display)
[Note6-2] BHAINI-UFRREF (At the white pattern display)

[Note6-3] REST, CSB, STB, SDIO, SCK, DEN, B5~B0, G5~ G0, R5~R0, VSYNC, HSYNC, DOTCLK
A [Note6-4] LCDZvIaBRBESRMHE (Max.1A)
LCD rush current measurement condition
VDDIO#iFXVCOLIHFIZIFE1a—X DHRAR
BERREDREERTIL,
Please install the overcurrent protection
(ex. Fuse) in the terminal VDDIO and the terr

3.3V

>  20us~10ms

/N[Note6-5] Vo EEmBEEETRT

Vpp power dip condition — Voo
I |
1) Vth < Vpp < Vmin : L : Vmin.=3.0V
td = 10ms | Vth=2. f|
T td !
2) Vpp < Vth [ —

R EERTREE. ANBES—TVRIZETHEDELFET

Vpp—dip conditions should also follow the on—off conditions for supply voltage.



6-2. LED/\'woS5 1 EEE)[E]E&ER Backlight driving Section
INYOSARELT, 10EADLEDZ#EH, (5IEDLEDx251>)
The back light system has 10 LED (5LED x 2 circuits)
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Ta=+25°C
wE | B | BE | BA | E@ B=
Symbol Min. Typ. Max. Unit Remark
LEDEREE bl g
LED supply voltage VL (13.0) (14.5) (16.0) \Y 124281V 1circuit
LEDER N — . L .
LED power consumption AL (13.0) (20) mA 1542 %H1=Y 1circuit
N 1=
LEDARES " - 377) (420) W | 1542 %Y Teircut
LED power consumption
LED_C1
LED_A

LED.C2 ¢ <



7. ABEBSDRAZ T EE Timing Characteristics of Input Signals
7-1. Aj]@*fE‘/ﬁ*i’l’fE Timing characteristics
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= =2 B/ Bz RBA Eifi
Item Symbol Min. Typ. Max. Units
FE(;I;&S%LV fDOTCLK (51) (51 5) (79) MHz
H|
7':1“}7 P,f:fd tDOTCLK (1266) (1943) (1961) ns
iH
LoH
Losv giﬁrfe tox (62) B B ns
ty 7y TERE B B
FT—REE Set up time tas (30) ns
Dat T—JLRE
- -I_Hol}d ;rﬂiﬁﬁﬁ Lo (30) ) i} "
Y TYTRE |, 5 _ - ns
HERAES Set up time veve
Vsync R— L E5fE ¢ 5 _ _ ns
Hold time vsyh
Y TYTRE |, 5 _ - ns
KERHES Set up time hsys
Hsync R— LR E5fE ¢ 5 _ _ ns
Hold time hsyh
)ty HE%'FE t (3) _ _ ms
Reset pulse width RES
ANESIEANYITYRERE _
Rise/Fall time b/t 15 ns

[Note7-1] TVEARIANR<G D E, UV HFDRTMAUDIE T EIBAIRRMENHYFET

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

HSYNC

DOTCLK

Pixel
Data

tvsys tvsyh
VSYNC N
thsys thsyh
i 7 0.3Vppio
t
t, thoTek
0.9Vbpio TekL N\ 0.7Vppi
TekH K
tys tan
\ 0'7VDDIO
/ i 0.3Vppio
—> &
tt
tResT

REST




7-2. T—HRBAL3I 54 Data timing characteristics (262k color)

poterk [, LML, UL L

Hsyne 1, ] T
DEN J/ // //
Pixel KT IREREAR D|D|(D|D|D / D|D|D|D K IFHREAR
Data Dummy Data 11213415 237]238]239]240 Dummy Data
a) KETFT—REA435
a) Horizontal Data Transaction Timing
chcle
VSYNC | | /f | |
tvep tyep
// //
2o 1 1 1 e e o W e N ISainmimmip

DEN

thep

H

HDISP

cycle

thep

UL, UL

LD-25757C- 10

thoTek

Voisp
/1 Linel Line2 Line3 Line318Line319Line320 /!
ine ine ine ine ine ine
b) BE T —RFA(ZY
b) Vertical Data Transaction Timing
k=] =/ RE =X Bfr
RE Item Symbol |  Min. Typ. Max. Unit
= o [BE# Frequency| TpoTolk (5.1) 5.148 (7.9) MHz
7Rv71E8% Clock HiR] Period tootok | (126.58) 194.25 (196.08) ns
IKERIEA{ES Horizontal | ElJK#% Frequency fi (13.00) 19.8 (24.05) kHz
synchronized signal H#ifS Period Heyole (260) 260 (358) Clock
FEHEREES Vertical |FEE#E Frequency f, (50) 60 (65) Hz
synchronized signal HAR Period Veyele (330) 330 (370) line
KFE /w7 R—F Horizontal back porch thep (5) 8 (85) Clock
JKFEZO2RR—F Horizontal front porch thrp (5) 12 (33) Clock
IKFEIFHREAR] Horizontal blank period tgptture (20) 20 (118) Clock
IKERRFEE Horizontal display area Hoisp - 240 - Clock
FEEH/\'vIR—F Vertical back porch tvep (5) 5 (31) line
FEE IOV RR—F Vertical front porch tvrp (5) 5 (19) line
FEEIFHREAR vertical blank period tyepttyvrp (10) 10 (50) line
FEEHR/REE Vertical display area Vpisp - 320 - line




7-3. 3T ILAEZ—DT—REAZIV T

3-Wire Interface Timing Diagram & Transaction Example

LD-25757C- 11

ik

D12|D11] -~

%/_

/

FERE = BN FEE:3 mA B
Characteristics Symbol Min. Typ. Max. Units
T ILoOyIELRE B _
Serial Clock Frequency Fore (5) MHz
YF7ILoOy o EER _ _
Serial Clock Cycle time Lol (200) ns
8y LoHAR _ _
Clock Low Width ta (50) ns
sy HiHARE _ ~
Clock High Width ten (50) ns
CSBIE® tvh7 vk _ _
Chip Serect Setup time toss (50) ns
CSBIE& R—ILFEFH _ _
Chip Serect Hold time tosu (50) ns
CSBIEE HAllHFA _ _
CSB distinguish time top (400) ns
CSB{E5-VSYNCIE 5 HAR t ) _ ~ s
CSB to VSYNC time ov
ST INT =BtV T U T _ _
Serial Data Setup time tess (50) ns
DT VT —BIR— )V R B E _ _
Serial Data Hold time tech (50) ns
VSYN Tov
—> Tep
csg \ LY RE5 s/ EE A HATE ROV A5/ EEAHER
\ First Transfer Next Transfer
—>1 Tess —>| <=
: iteosH
1 2 3 4 5 6 7 8 9 w0 1 o1z 13 14 15 16 1 2 3
s« UL HUUHTUUHTHLL il
—>tok | <— —> < —| &=
tS| tsh
SDIO pi5|p14|p13|p12|p11|D10| D9 | D8|D7|D6|D5| D4|D3| D2|D1{DO D15|D14|D13
Address[6:0] W/R Datal[7:0]
SCK \ CSB Tosn
0.3vDDIO //
!
tsds tsdh
/ 0.7VDDIO AN
SDIO SCK
N\.0.3VDDIO /|

<—>
Tcss // 0.7vDDI
0.3vDDIO \ /

RN TIMEBIAVUN 74—Vyb: (3—-Wire Command Format)

B

it

£nBH (Description)

D15

-D9 [LY A47FLA[6:0] (Register Address [6:0])

D8

FHAH/EEIAHFRFEDIL [01: EEAH T11:

S aA#H  (W/R control bit. “0”for Write, “1”for Read)

D7-DO0 |7 =47} LA[7:0] (Data for the W/R operation to the address indicated by Address phase)

BN TMETEEAH T T IA—vh: (3-Wire Write Format)

MSB LSB
D15|D14[D13|D12|(D11|D10| D9 [ D8 | D7 [ D6 | D5 | D4 [ D3 | D2 | D1 | DO
LY 247k LA[6:0] (Register Address[6:0]| 0 T —% (Data Issue by external controller)

3R

T MEB S H A H A § 74—y b : (3-Wire Read Format)

MSB

LSB

D15|D14[D13| D12 D11|D10| D9 | D8

D7 | D6 | D5 [ D4 | D3| D2 [ D1 | DO

LY 2487 LA[6:0] (Register Address[6:0]| 1

T —4% (Issue by 3-Wire engine)
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7-2. AAESLEEZEFR Input Data Signals and Display Position on the screen

R|G|B R|G|B

(1, 1) (2 1)
| ] |

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

= —

(loa. b lpE.1) D( 240 .1 )

—_—_— -

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

D( 1, 320) D( 240, 320)




8. BRI —4 > APower Sequence
8-1 BRA>-—4 >R Power On Sequence
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*1 PW—Inpufﬂbi

poTcLk /T

G iniminimini

Indaininininininl

HSYNC S
i i i 1st 10th 12th
v / - -
VSYNC R 1l | | 1 | | 1 | |
|« GREST
REST L
: > tSTB
STB ;
| —> < >
: tSER tCV
*2 3-wire |
i *3 FHAN-T 1 HiR
: (Initial loading perild) LCDrun
Display
(Internal signal of LCD module)
B/L-on
B/L on < >

*1 Input = DOTCLK, HSYNC, VSYNC, RGB Data

*2 3-wire = CSB,SCK,SDIO signals FRE2IXCSB{ES The mark is CSB signal
*3 BIRILSE L IFHF, T VT LBIETA-T VI LTSN, EEAMICA-T VI 3 5FEHRLET,
Please do the loading by serial I/F when you start up the power supply.

Please do the loading regularly.

IBE Item R0 Symbol| Min. | Typ. | Max. | Units
AAEE & AL VCLVDDIO - Input signals PW-Input (0) - - ms
#H) v EARS Initial RESET period GREST (3) - ms
)ty MiERR —STBIE B Hk AR tSTB waiting perild tSTB (4) - ms
YTV ANESFHFER STB—3-Wire wating period tSER (0) - ms
CSB{E5-VSYNCIES HAffl CSB to VSYNC period tCV (1) - us
FZE(HHAR Display Runup LCDrun (9) frame
NY)FAMEARZAZ B/L on timing B/L-on 11) frame

T—RARENVISARMTEDERIF. LEREANS—T U REHERLET,

INRIVEMELIBTD /N D54 R KT HANIENARILEEFELLED/N\V IS RATIZT, BB R
HAIWFIEETROWRTREITIGEAHYEIT N, CRIEIANESOEFHIZLHELDTHY. KSR

EDaA—I)IEA—DEEZBHIDOTEHYFEE 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.

-ERONHARICA NEBZHigh/ VE—F U RIRBEICLIY BREESEZANLGNESITTELZEL,

-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.
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8-2 BRAI-—4> R Power Off Sequence

VCIvVDDIO : *I
> tIP
REST !
_, tov |
3-Wire |
STB ‘ STB off :

HSYNC | ist 2nd 3th 4th 9th 10th
DOTCLK
//
L L

VSYNC Ll | | | |
| B/L off i
B/L off : !
'; LCD off
Display
I8 Item = Symbol| Min. | Typ. | Max. | Units
INYISARNBITRAZS B/L off timing B/L off - (2) (2) | frame
TARITUAEKTZAZ4 LCD off timing LCD off - - @) | frame
ANIES—EJROFFEAR]  STB—Input Off STB off - - (10) | frame
ANEES—FIJFOFFEAR Input—Power off tIP (0) - - ms

STBIEHOFF#. 4B B DVSYEZILTYRAZIU I TTARILAILOFFLET,
Display becomes off at the 4th falling edge of VSYNC after the STB shutdownn.
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0.LURA—MEETE Register setup

N Address R/W [ MSB Initial value LSB
® [ Di5| D14 D13 | D12 | D11 | DIO] D9 | D8 | D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO
ROO IDJ—} ID code(Read Only)
0 0 0 0 0 0 0 1 1 0 1t | 1] o] o] 1 ]o
ROT - — LCDaykA—=L1 LCD control 1
0 0 0 0 0 0 1 0 0 0 0 1 1 | o 1 1
R02 — — — — |LCD control2| GDIR | SDIR
0 0 0 0 0 1 0 0 0 0 0 0 1] 1 1 1
— LCD control3
RO3 | 0 0 0 0 1 1 0 0 1 0 0 o] o] o] o
— — — — LCD control4
R4 0 0 0 1 0 0 0 0 0 0 0 1| 1] o] o
RO5 JKFENy)R—FHR H back porch ,DDL[7:0]
0 0 0 0 1 0 1 0 0 0 0 o] 1t ] o] o] o
R06 - — — |EENYIE-F V back porch ,HDL[4:0]
0 0 0 0 1 1 0 0 0 0 0 o]l o 1] o] 1
LCD control5
RO 0l o] o] o 4 1 1 ol ol o] o]o]|] o] 1] o] o
ROS EIRETE Power controll
0 0 0 1 0 0 0 0 1t o] 1o 1t ] o] 1]o
RO9 LCD control6
0 0 0 1 0 0 1 0 ol 1] o] o]o] o] o]o
LCD control7
ROAT 0 0 1 0 1 0 0 0 1t o] o] o] o] o] o
— LCD control8
RBI o 1 o | o 1] o 1 1 o] ol 1] o] o] o] o] o] o
— LCD control9
RCT o 1 o | 0| 1 1 ol ol o] o] 1] o] o]o] o] o]o
— LCD control10
ROD 51 o | o | 1 1 0 | 1 o] ol 1] o] o] o] o] o] o
— LCD control11
ROE | 0 0 1 1 1 0 0 0 1 0 o] o] o] o] o
— — — Power control2
ROF I 0 0 1 1 1 1 0 0 0 0 1| 1] 1] o] o
R10 LCD control12
ol o] 1]o]Joflo]Jolo]J]o]loJolo]Jo]o]ol]o
No.R02

GDIR: EEAXYWAMETE. "1"IEAFYY “"07#A%vY Gate driver shift direction selection bit. “1”:normal “0”:invert
SDIR: JKFEAFYY AMERTE., "1 IEATYY "0" A%y Source driver shift direction selection bit. “1”:normal “0”:invert

No.R05
DDLI7:0]: JK Ny —F EAREIEZ E o Thbp=8ckIZE%E o
Select the HSYNC signal to 1'st input data delay timing, ex.Thbp=8ck

/A\No.R06
HDL[4:0]: BEN y/K —FHARBEL XE . Tvbp=5LinelZE%7E o
Select the VSYNC signal to 1'st input data delay timing, ex.Tvbp=5Line
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10. AWEBLRTEREBELIUREBDIIEERR
Input Signals, Basic Display Colors and Gray Scale of Each Color

& - F5ER F—A4{E5 Data signal
Colors & ==
Gray scale| =208 | Ro | R1|R2 |R3|R4 [R5 Go|G1|G2|G3|G4|a5|Bo|B1|B2|B3|B4|BS
Back | — |o|o|o|o|o|ofofofofofofofJo|lofofo|o]fo
Bue | — |o|o|ofofo|o]o|o|ofofofojt |1t |1]1]1
.| Green | — |o|o0|o|o|ofoft1|1]|1|1|1|1]o]o]o|o|ofoO
E% Cyan — Jofojofojofo)t [t |ttt [ttt ]1]T1
#a | Red — 11|11 ]1|1]ofo|o]|o|o|ojofo|o]|o]|o]o
D I Magenta | — | 1|11 ]1[t1|[1]o]lofofloflo|oft|[t|[t]1]1]H
Yellow | — [t |11 {1|1|1]1|[1]1]1]1]1]oflo]o]o]o]o
White | — |1t fa oo fafafaje]aafafa]t]t]
Black |Gso|o|o|o|o|lo|lofo|o|o|o|loflofo|o|o|o|ofoO
- 1 Gst|1|ofloflo|o|o]o|o|lofo|o|o]o|lofofo|o]oO
@ | Darker |GS2|0]1]0|0f0fo0]o]ofo|ofofo]o]ofo]ofo0]0
%niz 1 ! ! ! !
H;&i l | | l l
S | Brighter [GS61| 1 0| 1|1 |[1[1]o]|o]o|lo|lofofjo]|o]|o|o|0fO
° ! lese2fof1|1]|1]|1|1]ofo|o]|o|o|lojofo|o]|o]|o]oO
Red |Gse3|1|1|1|1|1[1]o]|o|o|lo|lofofjo|o]|o|ofofoO
Black |Gso|o|o|o|o|lo|lofo|o|o|o|loflofo|o|o|o|ofoO
c ! Gst|o|o|o|ofofofli1|ofofofoflofJofloflo|lo|o]fo
E | Darker |GS2|o0|o0|0|o|o|o]o|[t1|o]jo|lo|ofjo|o[ofo]o]o
s [ ! ! ! !
83 ! ! ! ! !
> | Brighter [GS61| 0|0 |0|o|ofof1]|o|1|1|1|[1]o]o]o|o|o0f0O
S ! lese2fofo|ojo|o|ofof1|1]|1]|1|1]ofo|o]|o]o]o
Green |Gs63|ofo|o|o|o|o|1|[1|1]|1]|1|1]ofo|o]|o]o]o0
Black |Gso|o|o|o|o|lo|lofo|o|o|o|loflofo|o|o|o|ofoO
o 1 Gst|o|o|lo|ofofofjofofofofoflofi1|oflo|lofo]fo
o | parker [Gs2|ofofo|ofo]o]lof[ofofloflofo]o][t1]o]o]o]0
mo 1 | ! ! I
B3 ! ! ! ! !
5 | Brighter [GS61| 0| 0|0 |ofofo]o]|o|ofofofo]t]|o|t|[1]1]1
© ! |ese2fofo|o|o|o|lofofo]jo|o|ofofo 1| 1]|1]|1]f1
Blue [GSe3jo|o|o|ofo|ofjo]|o|ofofofojt|t|t|1]1]1

0 :LowLRNJLEIE Low level voltage 1 :HighL N JLEEIE High level voltage
EBERTHADT—RESEVIAAITT, HER64ERAERTL. AFHEVFDT—2DMAEHLEIZLY,
262,144BDRTNARETY
Each basic color can be displayed in 64 gray scales from 6 bit data signals. According to the combination of

total 18 bit data signals, the 262,144—color display can be achieved on the screen.
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11. L8941 Optical specification
Ta=+25°C,_Vcc=+3.3V

HH e | & | B | BE | mA | Bl E
Parameter Symbol | Gondition Min. Typ. Max. Unit Remark
e KF _
*J\Q/Eiii@ Horizontal 03,69 70 85 Deg. [Note11-1]
angleg CR>10 [Note11-2]
EE _ [Note11-4)
range Vertical 66,012 70 85 Deg.
AR CR ﬁf'ﬁ *-Eﬁi (600) | (800) - [Notet1-2]
Contrast ratio Opa'nn;'lze [Note11-4]
IEREBEER) [Note11-3]
Response Time Tr+7d - (25) - ms [Notel1-4]
(White Black)
i%??@lﬂﬁﬁf% Wx 6 -0° (0.250) | (0.300) | (0.350) [Note!1-4]
g , = otel1-
Chromaticity of White Wy (0.270) (0.320) (0.370)
HEREEE Y, 460 600 - led/m?|  [Notel1-4]

Luminance of White

MNVITA R EmLTHI0NKRIC, BIEELET,
FEAFHFIEAE . FTEOHIDAEAEZZRAVTEEH IV IEINERFEREICTITVEY,
The measurement shall be executed 30 minutes after lighting at rating.
The optical characteristics shall be measured in a dark room or equivalent state with the method

shown in Fig.1 below.

— — L35 Sensor
: [ Z R [E Response time (BM-5A/BM-7)
: A5 X Contrast(SR-3)

2 3£28 Sensor(EZ-CONTRAST) : #8 & Luminance(SR-3)

‘ﬂ,l : € Chromaticity(SR-3)

Field=1°

EIE R Panel center( 8=0° ) B E & Panel center( 8=0° )

\TFT-LCD module \TFT-LCD module

1-1 REAFERESE 1-2 AV MSANBE/ IS ERE/BERFIERIE S &

Fig1—-1 Measuring setup for Viewing angle Fig1-2 Measuring setup for Luminance, Chromaticity and Response

X1 PR RIE T E

Fig.1 Optical characteristics measurement
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[Note11-1)fRAELFE D F 2 Definitions of viewing angle range
;%48 Normal line

Ssd

06

¥ 6B 60'clock direction

[Note11-2]a> S AR EF Definition of contrast ratio
RAICTAVMSAMEZEEERELET .

The contrast ratio is defined as the following.

2> FSR R (CR) . BRROBEE P RIEE Luminance with all pixels white
Contrast Ratio(CR) 2R TOEE T RIERE Luminance with all pixels black

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

“black” and “white”.

White ., Black o 1o White

—~ o~ L Y Ll Y

23254 100,

RSS 90%

m O >

L0

R 23

H g 9

o 10%

R g 0%

A —> |— —> |«—

o Ly e
_—

[Notel 1-4)EIE th R EB TRIELET fime

This shall be measured at center of the screen.

12. RKRE{L Display Qualities

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

[ED2—ILEYRWIZEE T 5 EEFIEEHEELY]

[Handling Precautions]

a)

b)

c)

d)

e)

f)

g)

h)

i)

k)

ED21—I)LORYKNETELRYERDDLENVREBEICTITOTTREN, HICEBHOEYNED 21— ILIZHHE
I HEREREEEA I — L THIET DEREIEAHYET .

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

FPCEANORIZIHEIRT AL, T ED2A—ILICANTHERPIESTEOFFICLTHMSITOTTELY,

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

FPCOIRERELEFIZIZES 12— )L AIDEEEROFPCI =y MERIZFE LV AD I SAENESITEELTTELY,
IRIEOIEMT REGHAIREMNHYET .

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

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

NREVKREDRERIEOZZVDT, BOELDPOHEFLGHLDTESZYLGNESBYFWIZIE+2FELT
TaLy,

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

RAREDITIE, HERMEAEEIN AT AT THFEDON2TO—TRERILLTTSELY,

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

KEENEFHETETIEERPIIDRERIZGYET DT, 9<I2. FHIEERHIVIERONWVHETHER-T
Taly,

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

CMOS LSIZERALTVWEYT DT, YKL EFOREBESRICTEEL. AMET—XLGEDEEZEZLTTELY,
T, BEEFHBHRICHTHEERZBIEITETFLTTEL,

This module contains CMOS LSI. Please use appropriate anti—static protection methods for all contact with
the LCD panel and its electrical circuits.

EVA—IVCREREREFEALTHEYFT O T, BMYFRWDICHICIEI VORI 2FERELTTELY,

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

ARG EFEALTRYETOT,. FELEYEWLDITHTY  BLVEEEMZ 5L, JL, Ay
PREERDORRIZGEYET O T, RYFRWDIZIEHSFEFELTTSIL,

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

Always handle with care.

NRIVRREBDELIZIGE . AN —UIEICHNE T LT AETEIEAHYET,

WIS EF TSN EIITHSEELTTELY,

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.

NRIIVRREBHIFIBLIZGZE . \RILADEREDNRENEIBNAHYET , HLIR->TEPOICASGZEE
BEbLIZKTHINVEEL. EBEDZHEZZITTTEL,

Liquid 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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[E] R &R R K U/ N2 — U BRI R LN TEE WY, BB AV RIE T DA REEAHYFET

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

EDa—I)LOBEZEITDVNTIE, 1A BBRKICKYRHZEZTIEENHYET . TNTNDBEBERIIC
HEOTHEELTTSLY,

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

AKED2—IVICIE, REXBRLEDOEGHLERITREIILLEMS>TEYET . RETAILLZRIBETS DI
HELBRYUERAERINIC. HERITTELLGASD oY ERIBET S,

HEZESMHD

T—RNUREEED L. REEEEET D,

BREIJOT7ORZRBEBSICHTELL—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.

TAILLRBE R TR ARREAN TAILLZEFBRYF TRV TT IV /SR REAREIRDRET1ILLE
BURYFTTRHRETHE RARKEANEEL. DIRONBTRESZLELLHAREENHYET,
After peeling laminate film off, please do not attached to the front polarizer. If you attach again and store it
long time, surface of the front polarizer changes in quality and it may cause display non—uniformity issue.

[EyrERET EDHFELY]
[Set-Design Precautions])

a)

b)

c)

d)

e)

f)

HEORRAELBYEFET DT RLTEDA—LERBELGELTTEL,

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

ED ATV RRDOL"ED AN AN MHBENEIIZLTTELY,
Be sure to design the cabinet so that the module can be installed without any extra stress such as warp or twist.

EDa— LY FFERIXEMI, ESDON K/ A X2 T ARERD A, T—AEHEREOHLET,

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

EV2—VICE. BBREBEINTFPCHAHYET DT, BRETHEAIL THRICAMN ZAD MO SAELRIZLTZELY,
ARLZADMH B EERERAFIET H5BNLHYET

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 FPC circuit parts may be damaged.

EVA—LREICER-—TEDEANINEERTLT . RARFRGEDRALLGYET O TE V2—I/ILEAE
FEiBTBESHEEICIELENLTTEL,

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.

NRILREITRERFEZ DTSSR IEITHRLEEBEEEZLLIEIBDREVKLSIFTELTTILY,
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)

m)

o)
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BREED2A—ILATICTHENMNEDENADENLZEMITABL., BEFLEBICATHAREETLIIENHYET,
ERERETE. SAFOER LR VRFIRIELI7ERAFIZIE. TORAOICHLEOHIWLNIILEE
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.
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Please design part arrangement to consider the heat dissipation not to change the local temperature
for module.
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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.
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Be sure to use LCD module within the recommended operating conditions. Operating module out of the
recommended range is not guaranteed even if it is in the absolute maximum rating.
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Follow the power, signal, and supply voltage sequence which the specification indicates, regarding on—off

input signal after power on of LCD module.
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According to the using application, power circuit protection is recommended at module failure.
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Take enough shielding countermeasure not to interfere to peripheral electronic device by unnecessary radiation
from the module.

REERE LR - IR RIEREL TREYFEE A,

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