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1. Applicable Scope i FA#iFH
This specification is applicatable to TFT-LCD module “LQ043T3LX02” only.which adopted new-mobile ASV

liquid crystal technology.
AANANAARTE L, e AVASVIR IR 25 L2, 47 —TFT-LCDEY 2—/1: LQO43T3LX02{Z5 FHL £,

2. General Description =

This module is a color active matrix LCD module incorporating new-amorphous silicon TFT (Thin Film
Transistor). Graphics and texts can be displayed on 480x272x3 dots panel with about 16 million colors.
The most suitable drive is possible by combining specific LCD controller LSI made by
SHARP.(Samantha chip LR388D7)

KEV2—/VT, ma—TFNLT7AINarFab 2T 'L 77 AL )ar ERNT 2 2% (TFT:Thin
Film Transistor) Z = 15 —F R A[RER T 7T 47 « <~ M) w7 ZAFmiG b T A AT L A EY 2— /)L TT,
480%272xRGBR Y /3L FIZ1678 7 DXL SUFDOR RN ATRET T,

T — 7 BLCDHIH LS| (-~ F 7 :LR388D7/LR388G1) ¥l A G oW 52 & T, fii e BRE) 23 HHL AIRE T,

3. Feature &

- Active Matrix drive type
TITAT N7 ABRE) 5,

- 4.3inch screen, High-definition image of 480*272* RGB dot constitution
4 3R T, 480%272xRGB N Mk oD & A Hll i 2.,

- High image quality by adapting wide bandcolor filter and backlight unit.
JRGFBINED T —T 4V 2 — | @ ARy 77 A OB LY @ a7 R A R,

-+ Super wide viewing angle, Super high contrast by new mobile ASV panel (normarly black)
BrEANANVASV AR (V=<7 Ty 7) BRI IR | Bmas b A& FE81,

+ The visibility under the outside light is improved by adopting the low reflection technology of Sharp.
T — 7 B OSSN AR T 5281280 A T COMRRME AR BRIk,

- Light and compact form that adopted thin panel and thin backlight.
RSV RS I TA N LT & 3 NI NBRE,

- The image inteface adopts Ipw voltage differntial interface (called SVDI).LCD can be controlled by serial

port interface (SPI) command.
AP =7 == AT AREEEE A7 —7 =—A(SVDD) £,
(B—RHlERE D~ RENZIZSV T A4 —7 2 —Z (SPD) A8, )

4.Composition &Rk

This LCD module is composed of a color TFT-LCD panel, , Polarizor plates (face/back),Input FPC ,
Sharp super low reflection processing ,driver IC,and a back light unit. (KLCDEY =— L%, LCD/ /L,
fRIEHR GRIE) | v — 7 IR SHLER, LCD-FPC, RIA/N—IC, KU\ TA b=y MEIZLORER SV TV E
7))




5.Mechanical (Physical) Specifications #&# i {t %

Table 5. Mechanical (Physical) Specifications

LCM-09006 p.5/45

R S HMEI AR
Item Specifications Unit
HH fTHx Hifi
Screen size 10.9(4.3” inch) diagonal Cm
] T YA X *1#10.9 (4.3%)
Active area 95.04(H) x 53.856(V) mm
AT
Pixel format 480x272 Pixel
KRR 1 Pixel =R + G + B dots
Pixel pitch 0.198(H) x 0.198(V) mm
RFREYF
Pixel configuration R,G,B horizontal stripes
=l R,G,B #{ANFAT
Display mode Normarly black
FoRE—NK )—=<V7T9
Outline dimensions 103.6(W)x64.35(H)*2.2(D) mm
M THEX
Mass & &t (Typ)23 g
Polarizar surface Sharp super low reflection
treatment > — AR SR AL
i AR AL ER

X The above-mentioned table indicates module sizes without some projections and FPC.

FLHCTEIZ DWW TR, 28 E &K OFPCIEBRSFEMIZ, T DIMEIX 2 IR
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6.FPC input terminal names and functions FPC A JifiF%& R U#EE
6-1.FPC placement FPC B2&E X

—

R - )
e A source scanning irection
B

V—RAEEIEA M

A gate scanning direction

T—rEEIRA @

LCD surface

LCDXRE

—

BL_FPC

1 4 LCD_FPC
1 31

Q —

Figure 6-1.FPC placement
6-1.FPCEEX

X% The terminal of BL_FPC is the back side. A terminal of LCD_FPC is the surface.
% BL_FPC O 1MiE 5 f, LCD_FPC D1l &K

6-2.Input terminal names of the backlight FPC /\v4954k FPC Qi+ 4

Table 6-2. Terminal names of the backlight FPC
Fz 6-2..\vISAFERENERD FPC ¥4

0.5mmP 4Pin FPC

Terminal No.| Terminal Name Function
#iFNo. i 5 # AE

1 VLED- Backlight(LED) power supply input terminal (Cathode side)
Ny 7T A~ (LED) &I A b 1-(7 — R )

2 NC No Connection

3 NC No Connection

4 VLED+ Backlight(LED) power supply input terminal (Anode side)
Ny 774K LED) EIRA b -(7/— 1)
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6-3.Input terminals name of the LCD FPC LCD®MFPCixF4

0.5mmP 31PIN FPC

Table 6-3. Input Terminal names of the LCD FPC
5 6-3. LCDDFPCifF4

Terminal No T(:lr;nn:r;al 1o Function Remarks
i F gl e %
G
Common electrode driving signal
1 M
co ! KIS 5
Panel control signal
2 PNL o s S e
© PSR E
3 NC — NC
4 VGL Pgwer Off voltage of TFT
I 5% —hOFF &R
5 NC — NC
Power On voltage of TFT
° ven R | iy —ONT
, Low VoItage of gamma reference power (=GND)
8 VH Power H|gh Voltage of gamma reference power
I | WA R
9 GND — GND
10 VS P_o_\iver i
EIR Analogue power of source driver block
Ve ARGANT s EIR
11 VS P;war RIART 7 &
CRl
12 GND GND
Power Logic power
13 vee W | oo ER
Serial data output
14 SDO © ITNVT =)
Serial data input
15 SDI ! SUTNT —H AT
Serial Clock
16 SCLK ! STy
Serial I/F chip select
17 SCS ! UTNE Fo7ELTE
Polarity Inversion signal
1 REV o
8 © e R
Reset signal
19 RESETB I o ME -
- GND(Differential signal)
20 GNDRX 7285 5GND
21
DATAZ+ L A pair of differential signal DATA2
2EFHHE °
22 DATAD- I ZENEFDATAZ <7
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B GND(Differential signal)
> GNDRX B EGND
24 CLK+ I
A pair of differential signal clock
25 CLK- I ZENEFCLK ~7T
_ GND(Differential signal)
2 GNDRX J8)15 FGND
27 DATA1+ I
A pair of differential signal DATA1
28 DATA1- I ZBEFDATAL <7
_ GND(Differential signal)
29 GNDRX A5 GND
Power Differential Block Power
30 VOCRX | AT sER
Common electrode driving signal
> CoM : st RS

7.Absolute Maximum Ratings 35§ X E#

7-1.Backlight driving /w54 FEREN T

Table 7-1. LED Backlight absolute maximum ratings

& 7-1.LED \v IS5 A MEXRKXERE

Item Symbol Conditions Rated Value Unit Remarks
= = B2 5 & & EO#® B | BEfI w5
LED Input current

ILED Ta=25C 35 mA
LED A7) ik
LED power consumption
PLED Ta=25C 130 mw Note 1
LED
(7]
Storage temperature
Tstg — -40~+100 T
{RIEIRE
Operation temperature
Topr — -30~+85 T
EURRITYES

Note 1.
Power consumption of one LED (Ta=25C)
The ambient temperature of LED and the maximum input current must satisfy the following use
conditions (Figure 7-1)
[ ]LED11#(Ta=25°C)D A ) it &k OV 25 7)
LED )& PHIRLEE & e R AT BRI E LA T OfE S 7-1) 2 7232 &
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40

35
30

. AN
20 \
15

ol AN

”LE%E/}IKL IF(mA)
Allowable Forward Current IF (mA)

0 20 40 60 80 100

Ambient Temperature Ta(°C)
AERE Ta(°’C)

Figure 7-1. Ambient temperature and the maximum input current
7-1 BFERELEAANER

ILED

A

LED-7 LED-6 LED-5 LED-4 LED-3 LED-2 LED-1

@ —dI1A

Table 7-1 Circuit of backlight FPC
% 7-1 1\ 954/ AFPCH &




7-2 LCD driving block part LCDERE}ER
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Table 7-2. LCD Driving range

3 7-2.L.CD ERENE [

Item Symbol Terminal name Rated Value Unit | Remarks
| B i 5 EAEF ! Bifa ol
Power supply VCC VCC -0.3~+2.15 \% Note 1
AL VCCRX VCCRX -0.3~+2.15 \Y (1]
VS VS -0.3~+6.05 \Y
VGH VGH -0.3~+33.0 \Y%
VGL VGL -33.0~+0.3 vV
VGH—VGL VGH, VGL -0.3~+33.0 vV
Input Supply VI1 Note 2 -0.3~VCC+0.3 V
AJEE [1+2]
Vi2 Note 3 —0.3~VCCRX+0.3 \Y
[7:3]
VI3 VH, VL -0.3~+VS+0.3 v
Output Vo REV, SDO -0.3~VCC+0.3 \
H 77+
Temperature for storage Tstg —30 ~ +70 C Note.4
PrAF L [134])
Temperature for operation Topr —20 ~ +60 C Note5
I EIR L (5]

Note 1. Maximum application voltage in Ta=+25 and GND(0V)
[1E£1]Ta=+25"C, GND (0V) |Zx+ 3 D fc KD FH =TT,

Note 2.SCS,SSCLK,SDI,RESETB

[ 2] f 3 1-1%. SCS, SCLK, SDI, RESETB

Note 3.CLK+,CLK-,DATA1+,DATA1-,DATA2+,DATA2-

[ 73] s 1-1%. CLK+, CLK-, DATA1+, DATA1-, DATA2+, DATA2-
Note 4.No dewy.

[F4)REEES T2 E,

Note 5. It is prescribed at panel surface temperature.

(5] 3/ L K E CTHE
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8.Electrical Characteristics =& 451

8-1. Recommended driving range (Backlight) #t2ZE1{EEF (/ Vv OS54 +ER)
Backlight is used 7 LEDs. Backlight rating is shown below in Table.8-1.
Ny 7F7ANEL, LEDZ7EfE AL TWET, Ny 774 MNEME TRITRLET,

Table 8-1. Recommended driving range (Backlight)
= 8-1. MEEENEEEE (V\NvITA )

Item Symbol Unit Remarks
- MIN TYP MAX "
I B iC = B f % &
Voltage between terminal
Rated V;;ltage VBL _ 245 v VLED+ and GND
TR R VLED + ¥ 7--GNDH &/
Rated current
o N ILED 18 35 A =25
E R T m Ta=25C




8-2.Recommended driving range (LCD)

HEEB)EERR (LCDEB)
Table 8-1. Recommended driving range (LCD)

* 8-1 #HESEEHH
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Item Symbol MIN TYP MAX Unit Remarks
" H e H4r % =
Power supply VCC +1.65 +1.8 +1.98 \Y Note 1
EIRELE (E1)
Note 2
(*2)
VCCRX +1.65 +1.8 +1.98 \
VS +54 +5.6 +5.7 \Y
VGH +159 | +16.5 +17.1 \Y
VGL -114 -11.0 -10.6 \Y
VGH— +265 | +27.5 +28.5 \Y
VGL
Voltage Input VH +20 +4.5 VS-0.2 V Note 1
wIEANT] (JE1)
VL GND GND VS-2.0 \
SCLK Clock Frequency fscLk 12.5 MHz
SCLK 7y 7 J8
SVDI Clock Frequency frRxocH 48 54 60 MHz
(2ch both edge)
SVDI 7wy 77 JE i #5
(2ch lj—v?)
Common electrode signal | VCOMpp 4.2 4.3 44 Vpp
% 7] FEARERENE 5
Temperature for operation Topr -20 +25 + 60 C
L

Note 1. It is the maximum application voltage to GND(0V).
(£ 1) GND(OV) (ZXf 9 D RO HEE T,
Note 2.Connect VCC and VCCRX, and use them by the same voltage.

(7£2) VCC & VCCRX [Fbd* ke L, R THML TTZSW,

Note 3.Apply to a set voltage of LCD controller LS| (Samantha chip : LR388D7/LR388G1) about
VS,VGH,VGL.VH,and VCOMpp

(7£3) VS, VGH, VGL, VH, VCOMpp i3 LCD il LSI(P~>HF 7" :LR388D7/LR3BEG1/) D&

EBEINET S,

To use this LCD we

recommend the driving with LCD controller LSl (Samantha chip
LR388D7/LR388G1) made by SHARP..

ARLCDOERIZITY v — 7 HOLCDHIE LS (F~ > HF 7 LR388D7/LR388G1) TOEREN ZHELEE L £,
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GND Connection

GND##%
Connect all GND terminal (GND,GNDRX) with 0V and theymust bel made the same potential.

4T HGND# 7-(GND,GNDRX)%OVIZHEFEL | [AETLL TS0,

When turning on the power supply and shutdown
BREASL IV ERTFF

This device has some power supplies,and when the analogue circuit power supply is turned on before the

digital circuit power supply is turned on, there is a possibility of suffering. Therefore turning on the power
supply must keep the following order.
KT NAATEEOEREFF>TEY, bLT VAVERERBZEAGNICT a7 B S ERN R ASNZSG6 . 2 A
—VEZTDGEDDHVET, LTchio TEREAITLL T DOIA/FAZ5F > TTZEN,

VCC,VCCRX—Reset Action (RESETB Release) —VGL—VLS,VH,VGH
VCC,VCCRX—V - M {E(RESETBSi#ER)—VGL—VLS,VH,VGH
Make it in reverse order when you shutdown it. An actual example of the sequence is appended to
appendix (2)
WEWTRHIZ OW L LTS, ERRO S —r o A% A (2) ISR LE T,

VGH [P

VLS )

vee, VH ¢

VCCRX )

7777777 (

RESETB | VL

7777777777 {E\ GND

)]

VGL [

Figure 8-2. turning on the power supply and shutdown.
8-2.BERETA EEIER




8-3.DC Electrical characteristics 1

DC BRI

Table 8-3 DC Electrical characteristics 1

% 8-3.DC EXAF14E 1
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Item Symbol | Condition MIN TYP MAX Unit Terminal Remarks

HH Eies E3id Bifa BT i
Input Voltage(Low) Vi GND 0.2 V¢e \% SCS
AJVLEE SCLK
Input Voltage(High) ViH 0.8 Vee Vee \ SDI
ASPHEE RESETB
Input current1 (Low) liLt -10 MA
AL i 1
Input Current 1(High) I 10 MA
AITH E 1
Common mode center Vyven 0.4 0.5 VCCRX \Y CLK+,
voltage VCCRX -0.2 CLK-,
2EVE-N RVI-EE DATA1+
Differential Amplitude VVTHH 80 mV DATA1-,
(High) Vvrh DATA2+
ZETHRE"H DATA2-
Input current 2(Low) li2 -10 pA
AJL"E i 2
Input current 2(High) lia 10 HA
AJ"H i 3
Logic output 1(Low) Vori lo.=1.8mA GND GND + \Y REV
Yy )L A 0.5
Logic output 1(High) Vonr lon=-1.8mA Vee - Vee \%
ny P H A 0.5
Logic output 2(Low) Vor2 lo.=3mA GND GND + \% SDO ouput
ny L 2 0.5 SDO HiJyHkF
Logic Output2(Hight) Vorz loy=-3mA Vee - Vee \%
ny s ) H B 2 0.5

Vg

Figure 8-3. Diffrential signed input.
8-3EZEHAS

Y
\ 4

GND
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8-4 DC Electrical characteristics 2 DC E X 4514 2
Table 8-4 DC Electrical characteristics 2
%= 8-4 DC EX4FHE 2

Item Symbol | Condition MIN TYP MAX Unit | Remarks
i B BEE BB EH B & &
=
Consumption Ivce VCC=+1.8V 1.6 3.0 mA | Note 1
current IVCCRX | VCCRX=+1.8V 1.7 25 mA | [1E1]
K% BT Ivs VS=+5.6V 2.1 5.0 mA
IVGH VGH=+16.5V 0.1 0.4 mA
IvVGL VGL=-11.0V 0.1 0.3 mA

Note 1.Condition : 256gray-pattern
[ 1 WHEEIEEE : O 256k F1 2 Ry




9.Timing characteristics of input signals A JH{EEDEA/=S 5 4t

9-1. Image interface(SVDI) SVDI 1 52 —2J1—X
Table 9-1.Image Interface(SVDI)

% 9-1SVDlI 4>52—J1—X

LCM-09006 p.16/45

Item Symbol | Condition | MIN | TYP | MAX | Unit | Terminals | Remarks
"E el & & =D | FE | &KX | B | EBRAEF x
SVDI Operating frx2cH 48 54 60 MHz | cLK+,
frequency CLK-,
(2ch both edges) DATA1+,
SVDI EFJE Bk DATA1-
(2ch [Hj—=>) DATA2+,
Forwarding data width | trxw 2.5 ns DATA2-
(Both edges mode)
HRIET —ZE
(MTyTE—K)
Forwarding data set up | tsurxp 1.2 ns
time
kT — 2y b7y
ik
Forwarding data hold | tHrxD 1.2 ns
time
fR ik 7 — Z R — /LRI
H
1/ Frcaon t R t R
N ,,,,V,VIHL
OLK+ Yo
t R L Vo 6N
CLK—
Lsureo__ -
DATA1+/—
DATA2+/—

Figure 9-1.SVDI Interface
9-1. SVDI (2% —Jx—R
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9-2 Timing characteristics of serial port interface(SPIl) )7 I)LA 2 2—27x—RZ (SP)ZAZ 7 4%

Table 9-2. Timing characteristics of serial port interface(SPI)

+79-2. YT IARZ—TT—X(SP)AASI T M

Item Symbol Condition MIN TYP MAX Unit Terminals | Remarks
"E BE5 & & =D | BE | &KX | HfI BT x
SCLK Frequency fscik 12.5 MHz SCLK
SCLK Jil %k
SCLK pulse width tscLKWH, 15 ns SCLK
SCLK /)L AR tscLkwe
SDI setup time tsusoi 15 ns SCLK,
SDI & b7 7Kg ] SDI
SDI Hold time thspi 15 ns SCLK
SDI 75— /LR IR¢ ] SDI
SCS setup time tsuscs 15 ns SCLK
SCS &> v 7R SCs
SCS setup time thscs 15 ns SCLK
SCS A— /L RIE[H] SCs
SDO output delay time tbspbo 80 ns SCLK,
SDO ) IERF SDO
A /

Figure 9-2. Serial Interface port (SPI)

9-2.

)T INABZ—T—X(SPI)
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9-3. Reset timing characteristics 'Jtzvk (RESETB) 24327 %1%

Table 9-3. Reset timing characteristics
% 9-3. Yty (RESETB) #4347 414

Item Symbol Conditions MIN TYP MAX Unit Terminal Remarks
1HE s E i &I | RE =X BifT BRAWRTF pz3
Reset release period
b MY — 2451 treseT1 10 ms | RESETB
Initialize period
PN trResET2 10 ms RESETB
Reset active period
Vv b T 747 i fresers % he | RESETE
Reset non-recognition width
Dt bR IR fresere 1| bs |RESETB
Each power suppply
&ER -
RESETB ; IN_REEE . e I’Ef , \/
LCD Status Invalid Reset ‘ LCD Acvtive Reset ‘ LCD Active

LCDMIKEE TFE

Figure 9-3 Reset timing (RESETB)
X9-3. Y+tvyhk(RESETB)#A3 4
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10.Optical Characteristics Y545 1%

Table 10. Optical Characteristics
= 108
Ta=25C, VCC=+1.8V, VCCRX=+1.8V, VS=5.6V, VCOMpp=4.3V

Item Symbol | Condition Min. Typ. Max. Unit. | Remarks
I’ H EEkes EJia =/ RE =X BifT 55
Luminance of white ILED=18mA

YL1 6=0° 200 - cd/m2 | Note 4

SRERIT) =1y [i:4]
Contrast Ratio CR 8=0° — 1500 — Note 2,4
LRI AR [FE2.4]

NTSC ratio — 85 — % Note 4

NTSCH: [1:4]

Viewing angle range | H 621 - 88 — Degree
- i KO- 822 i3 Note1,4
CR>10
V 011 — 88 - Degree | [7:1,4]
HEE 012 E

Chromaticity of White X 0.252 0.302 0.352 Note 4

Form A A A y 0.266 0.316 0.366 [1:4]
Rise " — 16 — ms Note 3,4

Response time AU [1:3,4]

B R Decay d — 8 — ms
AN

#Measure it 30 minutes later after LED were turned on. Moreover, the optical characteristics measurement
is done equally to the darkroom or this by using the measuring method of 3 figures below. (standard:
ILED=18mA)

# The optiocal characteristics mesurements are operated under a stable luminance and a dark
condition.(l_ep=18mA)

KOG FHVRFERIE T, BEEE S E LT R RE CIF RIS T TV E S, (BT ., =18mA)




Photodetector (BM-5A:TOPCON)

25 (BM-5A ($k)RTaL)

TFT-LCD Module
TFT—LCDEYa—/L

N

Field = 2°
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i

400mm LCD pannel

LCD/\RJL

Center of screen
B R

Figure 10-1. Method of measuring optical characteristic

Note1. Definition of viewing angle range
CH1)RAGEOES

10-1. M RIE &

Figure 10-2. Definition of viewing angle range

10-2.RFADEE
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Note 2. Definition of contrast ratio
CE2]aU SR D EE
The contrast ratio is defined as the following
RAUZTEERELET,

Screen central brightness of white display

Contrast ratio(CR) =
Screen central brightness of black display
SARECR) BERROEETRIEE
arvhkz =
RERTOEERIEE

Note3.Definition of response time

CEBIEEEEDNER
The response time is defined as the following figure and shall b mesured by switching the input signal
for “Blck” and “White”.
TRURT IO AR OVRIRBERDIE S E AL, DR O R ) ORI TERLET,

White White
HiREE HiREE
—> 4—
= 100%
g 3 90%
3R =2
m ~
sd > i"?% Black
8% 2 & Bk
$H 5 F <
ol @ 10%
e = 0%
e T d e —> Tre
e

Figure 10-3. Definition of response time Time B

10-3. B REDEE

Note 4. It measures in the center part of the screen.
CH)EmPRETRELET,
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12.Handling of modules £ a1—JLDEYELY

[ Working environment in assembly Ei#EEDEEIFE ]

The COG driver is mounted in LCD, and note static electricity enough, and consider the body grounding etc.

when you handle this module.
LCDWIZCOGRIANZEZEL TNWNET DT, ZOEV 22— /LOTOF WL, FFrdERICHoEREL, AMET —X
R EDOEEAL TEEN,

(1

@)

4)

Work under the following environment is recommended.

TREDBREE T COMERELHEEL £,
a) Implement more than 1MQ conductive treatment ( by placing a conductive mat or applying
conductive paint ) on the floor or tiles.
IR, ZAV EIZIMQ LA EOE LB (HE~ Y MEEIR, S E BB OBIR) 2L TTZEW,
b) No dusts come in to the working room. Place an adhesive, anti-dust mat at the entrance of the
room
KD DOMEENEBEALRVEBE T, HAD TZIXTIBREARE v v MR E L TTEENY,
c)Humidity of 50~70% and temperature of 15~27 °C are desirable.
IEEIE50~70%., IR EE TIN5 ~27EAHERL £,
d) All workers wear conductive gloves,conductive shoes, conductive clothes, conductive fingerstalls
and grounding belts without fail.
TEREA 1T, AR, L, HEMFEKR BER Y7 LT =AU EE AL TLTIESNY,
e) Use a blower for electrostatic removal. Set it in a direction slightly tilt downward so that each
module can be well subjected to its wind. Set the blower at an optimum distance between the blower
and the module.
BREZ a7 2 AL, A EEEY 2— Ik Y725 I91000 R &Izl T7EEn,
EVa—/VEBRET v OB AT ABRET v 7 ORI R E L TTES Y,

[ Precautions in assembly =M EEIF ]

When taking out the LCD module from the packing case, take it out having both ends of case without
touching the FPC or polarizer.

LR BHERE Y 22—/ 2 R T IFT FPC Rt 2 F S — 2D B FEWE, A Wb ff -
THEOHLTREW,

Carry this product on a tray to prevent applying mechanical stress at the connection part between
the LCD panel and the FPC.We also recommend to use conductive trays to protect the LCD panel
from static electricity.

AR 2R BIE SEIZIEL, LCD/ SRV EFPC OB RN KA AL ZAV MDD & B 1k 5728 hl— 2
H TRV H, LCD/ SRV O ERIIKT T DRGED % BN — O A HELEL £,

Hold this product by the LCD panel to avoid mechanical stress applied at the connection part
between the LCD panel and the FPC. (Do not dangle the LCD module by holding the FPC, or do
not give any stress to it.)

Fo ARG ZFFOBRIZIZLCD/ SRV EFPCO BTN A AL 23D BZ2WERIZ | LCD AR Z£F>
FRIZLTFEW, (FPCEFF> TLCDEY 22— /LA ST 720 FPCIZHEE 2 N2 MR T2 LR T FEWY)
The front polarizer (LCD panel surface) of this product is easily scratched. Please handle with care.
AL OLCDEREIIESELT WO TEORNNIIT o EEL T REWD
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When the LCD panel surface was stained, please wipe it off with cotton or tender cloth. Please wipe with
a dry cloth after lightly wiping water if dirt remains.

LCD/ SRR MPENIZS 1L, BAERH DI RO W72 8 TRERS TRFIWERE LS4 138K
HEL%, ELTREN,

Please do not use the cloth used for the dirt wiping off repeatedly. Dirt might adhere again.
BILVOFAT A IED 2 HIALE BRIV AT72 813, B UAE A LZ2N TR,

Blow out dust by the use of an nitrogen (N2) blower with antistatic measures taken. Use of an ionized
air gun is recommendable..

LCDFEHE~D EFTVZ ANT, FFrEKMNRASNTZ N2 7o —R8 TRERIFL LSV, /4 A b=T7 —
MHERTEET,

Remove any water droplets on the module without delay. Failure to do so may cause discoloration or
water marks

KR E DM E T HEE BRI IDFRNZZVET O TTITHRER->T TS,

In the case of the module’s metal part (shield case) is stained, wipe it with a piece of dry, soft cloth. If
rather difficult, give a breath on the metal part to clean better.

BV 2= VDOEBRE (S — VR —R) BENTG BT, #W e bW TRER- TZE0,

BAUZWE AL, BERENT TRER-TTESNY,

The LCD panel is made of glass. A fall off or impact on the LCD module may result in damage to or
breakage of the panel.

LCD/ SRV (HFA) 2L TRV ET O THLLIZY, Stear 7Y —h EWSDIZY THETL | 7 DJRE
(R EFT O TERVRNIITEE TSV,

The bending radius of the FPC should be more than 0.5mm, and it should be bent evenly
FPCOHVANITFRIZE, 0.5mmbPL LT, ¥—72RELT RSV,

When an LCD panel and the joint of the FPC touch it carelessly, it may become poor connection. Please
do not touch it.

LCD/ SRV EFPCOEEREERIIA MBIV ET & H#50i~ R LRDBNNHY EF O T RWERICL TSN,
When you insert or pull an FPC in a connector, please turn off a power supply and a signal of the set side
by all means.

FPCEZaRIHHHEADD NI LN HIRSG AT, BT By MIDEFRRE BZOFFIZL TRV,

Please insert for too much stress not to join FPC in the case of insertion of FPC.

FPCOfftRDER, FPCIZiE D AR AW IIHOBIRNEINZ IEEL T RS,

Organic material is used for connection part between the LCD panel and the FPC. Make sure not to
contact the part with solvent. Failure to do so may result malfunction. Please note that the part is sensitive
to salt.

LCD SRV EFPCOHEREIL, AR B AL TRV ET, O ITHERIEAIN DN ET & #ED A
LIRVET DT DD FEDRVERICHBLE TSV, Eo, BOZHOET O TEHER TSV,

Bending and denting the FPC may cause failure. Please handle with care.

FPCIE. 1V B TR Z DT DL EDFIKIZ 220 EF O THERWET,

Handle with care not to apply stress like warping and twisting on the LCD module. Please do not give an
excessive stress to the surface of the panel.

LCDEY 2— /L&ty MO, AT ERIZIZLCDE Y 22— M DN E D AR AR D B ERIS
HEE &, Fo, SRV RENBE IR AN A MAIRNENIL TS,
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Set up the cleaning process (set the anti-electrostatic blower) when mounting the LCD module at your
manufacturing line.

LS T A NZB W TLCDEY 2 — Vil A A B TG i TR (BREET 07 i &) 2R E T 5 L5 BV Bl
ESSAN

If the LCD is broken, do not drink liquid crystal in the mouth. If the liquid crystal adheres to a hand or foot
or to clothes, cleanse it with soap immediately

LCDMEARLI=H 6 . RO E DI AN TIESW, RN T2 KRR E IOV E 1L, BB 3
THWHEELTIZSW,

Please consider it so that light is not a COG driver part.

COG RIANERTID BT HIRNIINTRLRE TSV,

{ About an anti-static electricity measure FES X EIZDLVT)
Be carefully handled by taking account of the following matters concerning static electricity.
REY 2— /L ORI N T HBEERUTITHEREL FRRNAOREEZL TFIV,

D Worker {F¥#E

If the worker's clothes, shoes, gloves, and the like are made of insulators (Nylon, polyethylene,
rubber and so on), the worker may be electrostatically charged. Therefore, the worker must wear
anti-electostatic ones.

TEREE D H IO KR, BEW, FRED MG (A m | RIF Lo T LEOMGS) DBE . A
RICH BRI E T DBNNHVET O T, FE KR (FFEN I i) 28 AL TRSU,

@Tools and equipment Zitf - %1

Tools and equipment that have any mechanism or function involving friction or separation (e.g.,
automatic equipment, conveyer, inspecting machine, soldering iron, mat, work bench, container and
S0 on) may cause static electricity. Therefore, they must be electrostatically grounded (1MQ).
P?“k?ﬁ;@% BEDOBEAE | BRREAFr O b | BEESE (BIRITHEME, 2o "7 — F=oh— EHI T, voh,
(s | A2 IR ERSHE T 2BNDHY T O THEZAE (HEREH: IMQ ) 217> T F
S,

@) Floor I

The floor plays an important role of discharging static electricity generated from human bodies, tools
and equipment. If the floor is made of insulators (e.g., polymeric material rubber and so on), the
static electricity in the human bodies and machines on the floor may be electrostatically charged as
their static electricity is not discharged through the floor. Take anti-electrostatic measures (anti-
electrostatic grounding: 1 MQ)

N EYNZSaer2 2 VR %%ibf_ﬁiﬁh%fﬁ{aiékfk%& FaRbET,

RM D30 (B o0 4L F05) D6 BICRD MO # BRI IS ET D
D BN FI O THill R R R (R H/Jhéfé IMQ ) Z1T>TFEWY,

)
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@ Humidity /%
The humidity at each workplace contributes a lot to static control by decreasing surface electrical
resistance on the material which generates static electricity. Keep humidity to be 50% or more as
the electrostatic grounding resistance of the whole material increases under the humidity less than
50% and speeds up electro static charge. Especially, anti-electrostatic blowers should be used for
the process invoIving human hand.
FAEESOWEL, fFEKEEMEOR RS TZ TR ENILICREREDVEZRH X, WAE50[%]
LT focéé:%%/\%@ﬁ%aﬁhH’J@f@?&h%tﬁékbﬂﬁ%%@?‘éﬁa %50 [Y]Ph BRI
BEWLET, FRCADFERNET D LREFIRE 2T 2 HL T,

® Transportation and Storage fif % - {444
During transportation or storage, friction or separation may cause electrostatic charge on containers
and storage materials such as Styrofoam, or dielectric charge due to static electricity charged on
human bodies or the like. Therefore, also take anti-electrostatic measures for such materials..
P RE 1T Z DT % (BER L) ICXVA SR ORIAAT v — LV EDOIREMEHESEELIZD . XN
LI ERICIVFERESEEZ T ENNHET O THREMBHEICH FEX R AL ET,

® Other. =il
Install an anti-electrostatic blower at the line for mounting this set on your products to prevent static
electricity.
By NRIET A ANIRE T 0T —E2 R E LLCDE Y 22— L ~O B EMOBE (L& HFE O L £,

{Precautions in operation test Ej{EEERDTIEEE)
(1) Make sure to operate the module within the rated voltage. Failure to do so may cause failure.
AREY 2= /VTHEDOBEEU L TEESELEMIEDIRIKNZ 20 ET, LT EMNTHEMALTRIV,
(2) Make sure to use the module under the conditions specified in this specification including AC timing.
Failure to do so may cause display failure.
R RLHDACHAIL 7T EDERI THEHSND L ZR AR DIRR LRV ESTOTUFERATHEMLTT
W,
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{Note in storage FERNDTIEERIE)

(1) Contain on trays and store in a dark place.
Do not leave under direct sunlight. Storage under the following condition, please.
P — T TREFTICIRE TSV,
HEEEY 2=V OREIZOW T, B YO U705 CORE ZRET . FRLRMF T TokE %
BEAWLET,

(Recommended storage temperature humidity environmental condition)
(HESAR PRI FE B BE 2R )

(1) temperature 0~40C

L 0~40C
(2) Relative humidity 60% or less
FRGHE B 60%LL T

(3) Dark place F it

(2) Storage of the module under temperatures lower than the specified range may solidify liquid crystal in
the module. Storage of the module under temperatures exceeding the specified range may cause an
irreversible change of liquid crystal to the isotropic phase. Storage of the module under high humidity
(90% RH) conditions may cause damage of the polarizers.

TEASORAFIREE LT TR AR BN EEE L B R PRATIREE LA LTI T MO iR iR & 720 |
TLORREIZR LR DG ENHVET, FMEDEN(90% RH) GHTIARELET L.
RN F A= %2 ET O TITEE TSV,

{Other notes T Mt ;EEFEIF)

(1)The polarizer may be degraded due to the gas emitted from the materials used for the main unit and the
package, such as epoxy resin (amine-based curing agent) and silicone adhesive (dealcoholized or
oxime-based). Therefore, you need to check the compatibility with the material you are using.

Ty MINZE L TOA RO ZEM B D T =ARF AR (7 I RELA) | SV H25 5 (BT v=
— VR K OAF L LGR) FEOHAZIVRARDEEN L E LB E R HVET O TEAADME M B LE S A
TR TSV,

(2) Please consider the module so as not to electrify static electricity as the metallic portion of the module is
grounded to GND.

TV a— VOB GNDITHEL THES, TV a— VI ERSHELRNIOICHELE TS,
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13. Other TN {th
1. Never disassemble this LCD module to cause the trouble,
WMIEDRIKER0ET O T, IR TEY 2— VAL T R0,

2. If you pressed down a liquid crystal display screen with your finger and so on, the alignment disorder

of liquid crystal will occur. And then It will become display fault. Therefore, Be careful not to touch the
screen directly, and to consider not stressing to it.
R T RE AR RS THEA T L IRAEDORMELNNFEELET O T, RN EAITRVET, 2. %
D% KRB A EIE T 5E TITREM DD DG-GB HVET, 2078 | iR B I E AR, F2
[EARL ZADNPBIR NI IR E BV WL ET,

3. Athin panel is adopted, and note the strength securing on the set side, please.
RSV ER AL TEBVET O T, By MITOMEMRICT R EITEIV,

4. Itis necessary to adjust flicker in the process of your company, and to set the optimum value.
W TN Ty LT TIHE, BlEZ R EL TOEIEKBERHVE T,

14. Delivery form H iz
14-1 Carton storage conditions H—hrARE 4
(D Carton piling-up: Max 8 rows
A—br O B ok 8Bk
@) Environments £
Temperature: 0~40°C
HE 0~40C
Humidity: 60 RH or less (at 40°C)
There should be no dew condensation even at a low temperature and high humidity.
I 60%RH LU (2 40°C)
IR RS EE NI W ThAER AN,
@ Packing style : As shown in Figure 14-4
R ELTE HEIX] 14-4 |TRLET,
 Cartons are weak against damp, and they are apt to be smashed easily due to the compressive
pressure applied when piled up. The above environmental conditions of temperature and humidity
are set in consideration of reasonable pile-up for storage.
KA —NATIBSEICHE, A BT T2 EXITMDDEMEREIC LD D S350 REFICH B
A ENREE B LURIBRE SR E Lo TBVET,
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14-2. Packing composition #8145

Table 13-2 Packing composition

& 13-2. {8 TR
Name Quantity Note
A A¥ kel
Carton size 71255 1 575x360%225 (mm)
Tray F— 29 Material : Electrification prevention polypropylene
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, MR IR 7oy
(The number of module. *¥'=—Vifi#k) 10 unit/tray:200 unit/carton
10 @ AD/NL—: A5 200 {#8/56
Electrification prevention bag Material : Electrification prevention polyethylene
i FR b 1A% 5 MG # BB IRy = FL v
680mm (length) x500mm (depth) x50um (thin)
680mm (BA 1 ) x500mm (X)) x50um (J& 7)

Carton weight (200unit) : 10 kg
HVE 2 (2005 ULAAF) : 10 kg
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The Lot No. is printed with the label. The Location is shown in figure 14-3
FYUZIVRRLET, BAMEITEY 2a— A AMERK(K 1IN RLET,

Model Name:#3& 4

./ Country display of origin : [REEXK T

Content of display LQ043T3LX02 MADE IN éHINA
=TI
|_» O-O-OOOOOOOOOOOOOO&\

Barcode Area /A\—a— KT )7
4 Code128 StartCode C

16 figures + checkdigit

16 XF+FTvIToY b

P
Processing place code: ANTRTI-F /

~—

Change history administration No.. ZEEREEEES \

Lot information Lot 1&%R N=-1-F E7RBXF 1647
Production Year(2 figures) + Production Month (2 figures) + Serial No.(11 Figures)
RS (2 #7)+ELE A (2 #1) +5Y70 No. (10 #7)

Figure 14-3. Lot No Label

14-3 OVREEIN)L

—
Comment(Lot No,information)
Barcode No : 16 figures

Y ME @y b No. &R 7% &)

Outline: Width 26.0+0.5mm, Length :11.5£0.5mm

S 1 26.0+£0.5mm. #it 11.5£0.5mm

Table 14-3 Comment column specifications

& 14-3 AU MELEER

Column Type Value Remarks
lif} AR i kel
1 Processing place code 0 WSEC Wuxi Factory
I LRra—R WSEC A 1.1
1 WSEC Lianyungang Factory
WSEC V= T.3;
2 Change history administration No 0~9
2 RIS PR
3,4 Production year (lower two columns) 01~99
BUEE(T 2 #7)
5,6 Production month % 01~12
7~6 Serial No 0000000000~
U7V No 999999999




LCM-09006 p.31/45

LCD MODULE
LCD £E¥a—L

Alignment R

HEEHER

wUBITS

Fold them down

Packing Tray
LA

a

Empty Packing Tray

LA

Packing Tray

aEr LA

wI740

Outer sleeve

HNRY—7J

Inner sleeve

HNRY—T

o
©
o
c
kel
=
O
2
<)
o

Empty Packing Tray
HL—J5—7

Crepe tape

ToumERVITFEE

Fold down the tape end

>

OPP tape

Master carton

RARB—H—FV

Barcode label
N—a—F3X)L
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15.Realiablity test items {E181418 H

Table 15 .Realiablity test items

15 (EREMHER

No. Test Item

X BEE

Condition

BR 2]

glﬂ

B

1 | High temperature storage test

R AT

Ta=70C 240h

2 | Low temperature storage test
IKIRIRAT

Ta =-30°C 240h

3 High temperature & High
humidity operation test

R B

Ta =40°C,95%RH 240h
Non condensation

FETD TN E

4 High temperature operation

Ta=60"C 240h

test The panel temperature is equal to or less than 60°C.
e B ZDOFRE AR FEIF60CLL T ThHI L,
5 |Low temperature operation test| Ta=-20C 240h
IR B
6 Frequency: 10~55Hz / Vibration width(one side):1.5cmm
Vibration test J& I P - 10~55Hz, /41 - 1.5mm
(non- operating) Sweep time: 1 min.
& RoloEIE: 1EE15H
(FEELTE) Test period: 2 hours for each direction of X,Y,and Z.
AERIER - XY, Z &5 2h
7 Direction +X,+Y,*Z, Time: 3" for each direction.
Shock test Jil X, &Y, 27 [E%3[EL 150
T Impact: 100G Action time 6ms
HEME: 100G 1EARER 6ms
Ta=-25C~60°C/10cycles
Thermal shock test (30min~30min)
° B0l JiE) PH S :-25~+60/10H1 7 /L
(30min~30min)

[Result Evaluation Criteria i 5 i%)

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

affect practical display function.

FHERIRRBIC R W THIT A A EE DM AR O T EH LR NEELET,
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(Appendix 2) Sequence sample(8bit) < —*4 > Z{l (8bit)

(Table.A2-1) Display ON Sequence
(R.A2-1) RIROFFIREENHLRIRONETDL—F VR

Itemize STEP Register Set value Notes
BH A7vF | LPzR44 BIE(E EE
1 NRESET=L
2 Logic signal initial value fixation IN_DAT]J7:0],IN_VSYNC,IN_HSYNC,IN_POL,SDI,SCLK=H or L
| By OESMEELNIVETE SCS,SIFM,SID=H. SIFPOL[1:0]="HL", ITEST[1:0]=LL"
3 VDD_CORE/VDD_IOM/VDDIO_PWM | Logic power(1.8V)ON
Power ON~ ON (Recommended slope Max20ms)
RRfset 4 WAIT | 20ms(Max) Recommended Interval
elease
s Analogue power(1.8V)ON
| Bk OL\‘NU 5 VDD_A3V ON (Recommended slope Max20ms)
YRR 6 WAT | 10ms(Min)
7 NRESET=H Reset release / ')ty MERR
8 WAIT 10ms
9 RCOh 01h Software reset / 7+ 7))tk
10 WAIT 50us
LCD controller 11 RCOh 00h Software reset release / VIt 7))y MEkR
Basic SF“'”% 12 Back Light OFF @—Backlight OFF Sequence / /w454 OFF —~Y R
/ 1?;? 13 R10h 00h Input data default /| AHT—5 FIxI)Lk
e 4 Ri2h o2h Serial 8bit (8 bit x 3 times)
/ 8bit 7 )L(3 El#5iE) IMGBUS[2:0]=010
15 R14h 29h The horizontal pulse width / 7K/ %)L X 1iE
Width of the horizontal back porch
16 R15h 02h | KE Ry R—Fig
Width of the horizontal, valid data
7 R16h 78h | KFEEHT 518
Width of the horizontal front porch
1® R17h ozn | KFTAUK—F I8
19 R18h 02h Vertical pulse width / & /\)L A1
20 R19h 02h Width of vertical back porch / &/ \wR—FIE
21 R1Ah 44h Number of vertical, valid lines /| EEA T4
22 R1Bh 0Ah Width of vertical front porch / EE 7O ~R—F g
PLL multiplier Setting = x4 PLL {8
23 RO3h Ash JPLL BIEHE = x4 PLL A
24 R04h 00h division circuit setting:through / 7 E&&E RJ)L—
25 RO5h 32h division circuit setting: xclk=1/6 / 7' E%E xclk=1/6
RGB division setting: RGBDIV=1/2
26 RO6h 00n | RGB 72 FE#&%E RGBDIV=1/2
TXVD division circuit setting (vdclk=thru. vdcclk=1/2)
2 R08h 08h / TXVD 5 EERE (vdclk=thru. vdcclk=1/2)
28 Image data input beginning / It begins to input RGB, HSYNC, VSYNC, and DCLK from CPU.
UG T —2 A SR / CPU m %5 RGB, HSYNC, VSYNC,. DCLK Z A H1L#a® S
29 WAIT 1ms
30 R11h 00h RGB I/F Default / RGB I/F 774Uk
31 R02h 01h MCKON
32 RO3h 23h PLLON
33 WAIT 1ms
34 RA1h 0Ch chksum=1, msb1st=1
MOD=2 (the SP code none in serial clock mode)
35 RAZh 20n / MOD=2(E#t/ v~ E—RIZT SP a—Kk7L)
TXVD= 2(The horizontal back porch setting)
3 RATh 02h | TXVD KFENHYR—FEFE=2
TXVD= 3(The vertical back porch setting)
3 RABh 03h | TXVD E#/\yoK—F B E=3
V start code :32bit VF=FF000003h
38 RA9h 03h IV Bt a—F
39 RAAh 00h
40 RABh 00h
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41 RACh FFh
42 RADh 05h H start code :32bit HF=FF000005h / H FAsa—F
43 RAEh 00h
44 RAFh 00h
45 RBOh FFh
46 RB1h 0Ah V end code : 32bit VE=FFO0000Ah /V #£7 31—k
47 RB2h 00h
48 RB3h 00h
49 RB4h FFh
50 RB5h 09h H end code : 32bit HE=FFO00009h / H #2 72—k
51 RB6h 00h
52 RB7h 00h
53 RB8h FFh
54 RB9h 07h
55 RBAh 00h
56 RBBh 00h
57 RBCh FFh
58 RBEh 40h TXVDBUFO
59 RBFh 80h TXVDBUF1
60 RAOh 4Fh syntyp=01. TXbufon
61 R02h 03h XCKON
62 R02h 07h RGBCKON
63 RO7h 07h TXVDclkon
Ihft:iglizg':i/gr: 64 RCEh 01h S/vsll_ltézglr'lg ;t?;n\ (t?g] I:)C%D ;ontroller to the LCD
ILCD RS54 /% 65 RO1h 00h LCD setting /LCD FSA/\%%E
MHRE 66 R10h 02h High speed serial Interface
COL:0, FMD:00, POLEN:1, IMGIF:0
67 R11h 00h
Common output cycle : 1H reversing
68 Rizh 00h | SEURSANEAERRERS 1H Rz
69 R13h 00h
70 R14h 22h
71 R15h 05h
72 R16h 09h
73 R17h 2Bh
74 R18h 00h
75 R19h 00h
76 R1Ah 81h
77 R1Bh 03h
78 R1Ch 03h
79 R1Dh 00h
80 R50h 00h RX setting /LCD FZ4 /3 RX &%
81 R51h 00h "
82 R52h 00h "
83 R53h 00h "
84 R54h 00h "
85 R55h 00h "
86 R57h 00h "
87 R90h 00h gamma setting /LCD F54/\y $7E
88 R91h 17h "
89 R92h 10h "
90 R93h 11h "
91 R94h 33h "
92 R95h 03h "
93 R96h 57h "
94 R97h 45h "
95 R98h 44h "
96 R99h 65h "
97 R9Ah 06h "
98 R9Bh 17h "
99 R9Ch 10h "
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100 R9Dh 11h "
101 R9Eh 33h "
102 R9Fh 03h "
103 RAOh 57h "
104 RA1h 45h "
105 RA2h 44h "
106 RA3h 65h "
107 RA4h 06h "
108 RA5h 17h "
109 RA6h 10h "
110 RA7h 11h "
111 RA8h 33h "
112 RA9h 03h "
113 RAAh 57h "
114 RABh 45h "
115 RACh 44h "
116 RADh 65h "
117 RAEh 06h "
Switching from the LCD to the LCD controller
18 RCFh 00h / *f?‘/g*ﬂ:ﬂw*éi
c L?D” TCOMDCL TCOMDCI7:0] 8 bit:low bit of 9
ontrolier COMDC: Output voltage select / i HEEEIR
g:?t‘i"r’]e") 125 R9ER 93h Set the best vzalue in e%lc[] module. )
andg | BV a— LI EICRBEEREETOILENHYET,
LCD Driver TCOMDCH TCOMDCI[8] 1 bit:upper bit of 9
Settin COMDC : Output voltage select / HHAEEEIR
/ LCD Fgﬁ'f 126 R9Dh oon Set the best vr;lue in egach module.
NPT | ESA— LR REETILENBYET .
YEREE 127 R91h 03h COMSET COMPWR][1:0]
OSCSET OSCADJ[4:0]
128 R8Ch 00h Select a clock oscillation frequency of Voltage Booster Circuit
| BEEIOv7 5 BHERBRBUER
129 R82h 20h POWOSCO
130 R83h 33h POWQOSC1
131 R84h 6Ch POWOQOSC2
132 R85h D8h DTSETA VDC2CVA[3:0]
133 R86h C8h DTSETB VDC2CVBI[3:0]
134 R88h 33h DTPHSEL VDC2PHA[2:0],VDC2PHB[2:0]
135 R89%h 00h VBGSET VBGADJ[5:0]
VRCOMSET VRCOMADJ[3:0]
136 R8Ah 40h VRCOM: Set the output voltage of Regulator

/| VRCOM LF¥aL—42HHEFHEE

VRGMSET VRGMADJ[3:0]
137 R8Bh 42h VRGM: Set the output voltage of Regulator
/VRGM L¥aL—4H hEFERTE

VGL Voltage Booster Circuit setting: x -1

138 R81h 05h /VOL REHA fISHE

139 WAIT 1frame

140 R80h 02h VREF circuit ON / VREF [E# ON

141 WAIT 10ms VREF Stability period /VREF & 7€ £fd

142 R80h 03h Oscillation circuit ON  / F#&[EI# ON

143 WAIT 10ms Stability period in oscillation circuit / Fixk% & #ARH
144 R80h 07h VDC2A ON

145 WAIT 10ms Boost period / FEHAM

146 R85h DOh

147 R80h OFh VDC2B ON

148 WAIT 10ms Boost period / FEEAM

149 R86h COh

150 R80h 4Fh VGL ON

151 WAIT 10ms Boost period / [&EHAR

152 R80h 7Fh VRGM, VRCOM ON

153 WAIT 10ms Regulator stability period / L¥al—4% E L

154 R80h FFh VGH ON
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155 WAIT 10ms Boosting period / FIEHAR
VGL Voltage Booster Circuit setting: x -2
196 R&1h 00h I VGL REH-1 f5=-2 {518 E
157 WAIT 10ms Boosting period / F [T HAfH
VDC2A setting / VDC20UTA ability setting of Voltage Booster
158 R85h D2h Circuit
/ VDC2A {21 % 58 & VDC20UTA TR NETE
VDC2B setting / VDC20UTB ability setting of VVoltage Booster
159 R86h C2h Circuit
/ VDC2B #2EN# 5 E VDC20UTB SERENETE
160 R20h 01h TX ON
Switching from the LCD controller to the LCD driver
161 RCFh 01h /LCD FoA 18Ity 8%
162 R50h 10h RX initialize / RX #)#i1t
163 R50h 01h RX ON
164 R13h 40h Source Amp (black) ON / —X Amp(&) ON
165 R1Dh FFh All outputs of gates lines = “ON” / /7/—k% ON
166 R13h 50h REV ON
Switching from the LCD to the LCD controller
167 RCFh 00h / 'H'?‘fg'lzt)]'d*éi
168 R90h 03h COMAC. COMDC ON
169 R21h 01h VALTRAN
Switching from the LCD controller to the LCD
170 RCFh 01h /LD KoA 1= %
171 WAIT 1frame COM starting time / COM #2EhEFfT
172 R1Dh 00h All Gate outputs release / 7' —hk% ON fiZfx
173 R13h 70h Gate output starts  / 7—k~Hi71 ON
174 WAIT 1frame “Blaock” is displayed / B3~
175 RO1h 01h DISP ON
i CS to the driver ends
Csena | 178 RCFh oon | ES43~D CS ERAVTET TS
Back o 178 Back Light ON —@Back light ON Sequence / /\y%54k ON S —~> 2

oFlicker adjusting method / 7V~ 4 J5 14
(DThis LCD starts to display of the “Display ON Sequence”. / &/ ON v —7 U ACTERZHIGT 5,
(QFlicker adjustment pattern is displayed. / 7V i 02— Fomd 5,
@Adjust flicker to suitable condition. / 71U J #4445,
Flicker can be adjusted by register RODh and ROEh. /L3 A% R9Dh, ROEh (ZLWii#k4 2t caEd,
The default value is 00h. / default fii3%, 00h (272> TV ET,
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(Table A2-2) Display OFF Sequence
(= A2-2) RRONKEMSORROFFETDY—T R

Itemize ST_EP Register vgletfe Notes
/ HE 12797 | I LIRS | gt | &5
1 Ny Z54+ OFF —@ Back light OFF Sequence / /\w%54k OFF —42 2R
2 R10h 02h Input data All Low / AF77—4% All Low B2Y3AH
3 RCFh 01h Switching from the LCD controller to the LCD driver/ LCD RS54 /281U & Z
4 RO1h 00h DISP OFF
5 WAIT 1frame “Black” is displayed / 2%«
6 R13h 60h REV OFF
7 RCFh 00h Switching from the LCD to the LCD controller/ <4 (ZHJUE z
8 R90h 00h COMAC. COMDC OFF
9 R21h 01h VALTRAN
10 RCFh 01h Switching from the LCD controller to the LCD/ LCD RS54 /\[ZH]YUE Z
11 WAIT 1frame
12 R13h 40h Gate output OFF / #°"—k OFF
13 R1Dh 01h Gate output 1~34 ON / —k 1~34 ON
14 WAIT 2ms Discharge /| TAAF¥—
15 R1Dh 03h Gate output 35~68 ON / ' —h 35~68 ON
16 WAIT 2ms Discharge | TAAF¥—
17 R1Dh 07h Gate output 69~102 ON / #"—k 69~102 ON
18 WAIT 2ms Discharge | T4 AF¥—o
19 R1Dh OFh Gate output 103~136 ON / 4" —k 103~136 ON
20 WAIT 2ms Discharge /| TAAF¥—
21 R1Dh 1Fh Gate output 137~170 ON / %—k 137~170 ON
22 WAIT 2ms Discharge | TAAF¥—
23 R1Dh 3Fh Gate output 171~204 ON / "—hk 171~204 ON
24 WAIT 2ms Discharge | T4 AF¥—o
. 25 R1Dh 7Fh Gate output 205~238 ON / '—k 205~238 ON
Osplay ™26 WAIT 2ms Discharge | TAAFv—o
Sequence |27 R1Dh FFh | Gate output 239~272 ON / %' —F 239~272 ON
| BS54\ 28 WAIT 2ms Discharge /| TAAF¥—
#*~ OFF 29 R13h 00h Source output = HiZz / V—2X HiZ
—lro R 30 RCFh 00h Switching from the LCD driver to the LCD controller/ <> H (28U Z
31 R80h 7Fh VGH OFF
32 WAIT 10ms VGH Discharge /VGH TAAF¥—
33 R80h 4Fh VRGM, VRCOM OFF
34 WAIT 10ms Discharge | TAAF¥—
35 R80h 4Bh VDC2A OFF
36 WAIT 10ms VDC2A Discharge /VDC2A TAAFv—
37 R80h 0Bh VGL OFF
38 WAIT 10ms VGL Discharge /VGL TAAF¥—
39 R80h 03h VDC2B OFF
40 WAIT 10ms VDC2B Discharge /VDC2B TAAFv—
41 R80h 00h VREF. OSC OFF
42 RCFh 01h Switching from the LCD controller to the LCD / LCD RS54 /\[ZHIYE X
43 R50h 00h RX OFF
44 RCFh 00h Switching from the LCD to the LCD controller/ $<> (281U & Z
45 R20h 00h TX OFF
46 RO7h 00h TXCLK OFF
47 R0O3h A5h PLL OFF
48 R02h 00h MCK OFF
49 RCOh 01h Software Reset / VIrz7)tvk
50 WAIT 10ms
5 L/Ogc/sjg,;%' %”';)'Ja%"%‘[ie IN_DAT[7:0],IN_VSYNC,IN_HSYNC,IN_POL,SDI,SCLK = HorL
RIVEE SCS,SIFM,SID = H [ (SIFPOL[1:0] = "HL" .ITEST[1:0] = "LL")
52 NRESET=L




(Table A2-3)Back Light ON Sequence

(& A1-3)/\YIS5AFONL—T VR
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Itemize STEP Register v:leut e Notes
/ | 2797 | | LRSS -
HA 7 | BeiE | &
ABD-1 REFh 00h Setto BANKO / /Ao 0 [Z%5E
) PWM high/low active
BackLight | ABD2 |  ROAN " |/ PWM A4/B—F574F (PWMA=1/PWMH=6h)
e ABD-3 R68h 51h SHDN:Output “Hi-Z*
AVl — -
ON ABD-4 Wait oV Stability period of PWM Output
| PWM ODEANRESTDHETDIIA+
ABD-5 R68h 41h SHDN:Output “H”
(Table A2-4)Back Light OFF Sequence
(& A2-4) IN\YyDFAROFFL—4 U R
Itemize STEP Register Vglel: e Notes
| EH I z7v7 | LSRR &
i | BElE | R%
BaCOkF'-Fight ABD-1 REFh 00h Setto BANKO / /3240
[ 139954k | ABD-2 R68h 54h
OFF

%t is possible for your CPU to controll THE LED dr. quality without Samantha.
NI TANIT 2 P E N STIZEEE LED RIANZHIFEIL T EWNER A,

LIk
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S Z15(24bit)
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(Appendix 4) Sequence sample(24bit) < —*4 > Z {5l (24bit)

(Table.A4-1) Display ON Sequence
(R.A4-1) RIROFFIREENORIRONETDL—F VR

Itemize STEP Register Set value Notes
L1z A7y LORE% BREME #E
1 NRESET=L
2 Logic signal initial value fixation IN_DATI[23:0],IN_VSYNC,IN_HSYNC,IN_POL,SDI,SCLK=H or L
| BV ESMEELNILERE SCS,SIFM,SID=H. SIFPOL[1:0]="HL", ITEST[1:0]=LL"
3 VDD_CORE/VDD_IOM/VDDIO_PWM | Logic power(1.8V)ON
Power ON~ ON (Recommended slope Max20ms)
RRIeset 4 WAIT | 20ms(Max) Recommended Interval
elease
j@EoN~y | ° VDD_A3V ON (Rocommended siops Max20ms)
YRR 6 WAIT | 10ms(Min)
7 NRESET=H Reset release / ')tV MiEER
8 WAIT 10ms
9 RCOh 01h Software reset/ Vb7 ) tzvk
10 WAIT 50us
LCD controller 11 RCOh 00h Software reset release / 7+ 7 )2y MER
Basic setting 12 Back Light OFF @—Backlight OFF Sequence / /\w554k OFF & —4 22
/ *:;,ffg 13 R10h 00h Input data default | AAF—% FI+ILE
BIE 14 Ri2h 00h Pararell 24bit (8 bit x 3 times)
/ 24bit /35 L JL(1 [ElE5:%) IMGBUS[2:0]=000
15 R13h 20h IN_DATA[23:0]---B[7:0], G[7:0],R[7:0] PDF=1
16 R14h 29h The horizontal pulse width  / 7K/ %)L X1E
17 Width of the horizontal back porch
R15h 02n | K ST
18 Width of the horizontal, valid data
R16h 78h | KEEHT—518
19 Width of the horizontal front porch
R17h 02h | KT AT
20 R18h 02h Vertical pulse width / ZEE&/\)LR1E
21 R19h 02h Width of vertical back porch / &/ \woR—F0E
22 R1Ah 44h Number of vertical, valid lines /| EEH S
23 R1Bh 0Ah Width of vertical front porch / ZEE 702 ~R—Fiig
24 PLL multiplier Setting = x12 PLL {1
RO3h ABh / PLL ﬁ?‘.‘ﬁ’ii = 212 PLL f£/H
25 R04h 00h division circuit setting:through / 72 E&E RJ)L—
26 RO5h 32h division circuit setting: xclk=1/6 / 7' E%E xclk=1/6
27 RGB division setting: RGBDIV=1/2
R06h oon | RGB % EIF%E RgGBDIV:1/2
28 RO8h 08h TXVD division_ circuit setting (vdclk=thru. vdcclk=1/2)
/| TXVD 7 [E&&E (vdclk=thru. vdcclk=1/2)
29 Image data input beginning / It begins to input RGB, HSYNC, VSYNC, and DCLK from CPU.
T —52 A AR / CPU /M5 RGB, HSYNC, VSYNC, DCLK # A ALIEH S
30 WAIT 1ms
31 R11h 00h RGB I/F Default/ RGB I/F 774Uk
32 RO2h 01h MCKON
33 RO3h 2Bh PLLON PLL=x12
34 WAIT 1ms
35 RA1h 0Ch chksum=1. msb1st=1
36 RA2h 20h MOD=2 (thg SP code none |n serial clock \\mode)
/ MOD=2(&E#:~ 0y~ E—RIZT SP a—F7%L)
37 TXVD= 2(The horizontal back porch settin
RATh 02h / TXVD §k2|1/ S g o
38 TXVD= 3(The vertical back porch settin
RABN 03h S TD BBy B
39 V start code :32bit VF=FF000003h
RA%h 03h IV Bk
40 RAAh 00h
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41 RABh 00h
42 RACh FFh
43 RADh 05h H start code :32bit HF=FF000005h / H FAsaa—F
44 RAEh 00h
45 RAFh 00h
46 RBOh FFh
47 RB1h 0Ah V end code : 32bit VE=FFO0000Ah /V #£7 31—k
48 RB2h 00h
49 RB3h 00h
50 RB4h FFh
51 RB5h 09h H end code : 32bit HE=FF000009h / H # 7 3—F
52 RB6h 00h
53 RB7h 00h
54 RB8h FFh
55 RB9h 07h
56 RBAh 00h
57 RBBh 00h
58 RBCh FFh
59 RBEh 40h TXVDBUFO
60 RBFh 80h TXVDBUF1
61 RAOh 4Fh syntyp=01. TXbufon
62 R02h 03h XCKON
63 R02h 07h RGBCKON
64 RO7h 07h TXVDclkon
LQ_D _Dri\_/er 65 RCEh 01h Switching_frorrl the LCD_controIIer to the LCD
Initialization /LCD FSA1IZHYER
/LCD FZ4 /% 66 RO1h 00h LCD setting /LCD K54/ \5%%E
MR E 67 R10h 02h High speed serial Interface
COL:0, FMD:00, POLEN:1, IMGIF:0
68 R11h 00h
69 R12h 00h Common output cycle : 1H reversing
| IEVRSAN\ENEERERH 1H RER
70 R13h 00h
71 R14h 22h
72 R15h 05h
73 R16h 09h
74 R17h 2Bh
75 R18h 00h
76 R19h 00h
77 R1Ah 81h
78 R1Bh 03h
79 R1Ch 03h
80 R1Dh 00h
81 R50h 00h RX setting /LCD K54 /\RX 5%
82 R51h 00h "
83 R52h 00h "
84 R53h 00h "
85 R54h 00h "
86 R55h 00h "
87 R57h 00h "
88 R90h 00h gamma setting /LCD FS54/\y %7
89 R91h 17h "
90 R92h 10h "
91 R93h 11h "
92 R94h 33h "
93 R95h 03h "
94 R96h 57h "
95 R97h 45h "
96 R98h 44h "
97 R99h 65h "
98 R9Ah 06h "
99 R9Bh 17h "
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100 R9Ch 10h "
101 R9Dh 11h "
102 R9Eh 33h U
103 R9Fh 03h "
104 RAOh 57h "
105 RA1h 45h "
106 RA2h 44h Vi
107 RA3h 65h "
108 RA4h 06h "
109 RA5h 17h "
110 RA6h 10h "
111 RA7h 11h "
112 RA8h 33h "
113 RASh 03h U
114 RAAQ 57h "
115 RABh 45h "
116 RACh 44h "
117 RADh 65h "
118 RAEh 06h "
119 Switching from the LCD to the LCD controller
RCFh 00n i
c L?D” 120 TCOMDCL TCOMDCI7:0] Eight bit:low bit of 9
ontrolier COMDC: Output voltage select / EF%
(Power R9ER 93h Set the best VF;Iue in e%lch module HPRIER
Szt:gg) [BEDa— VI EICRBUEBRELITODLENHYET,
LCD Driver 121 TCOMDCH TCOMDC[8] One bit: upper btit of 9
Setting R9Dh 00h COMDC: Output voltage select / HAEERER
/LCD k54 Set the best value in each module
INBEIHTY | BDa— N IEICRBLEBREETILENHYET,
YEREE 122 R91h 03h COMSET COMPWR[1:0]
123 OSCSET OSCADJ[4:0]
R8Ch 00h select a clock oscillation frequency of Voltage Booster Circuit
| REVOYIE B FERBIREBGER
124 R82h 20h POWOSCO
125 R83h 33h POWOSC1
126 R84h 6Ch POWOSC2
127 R85h D8h DTSETA VDC2CVA[3:0]
128 R86h C8h DTSETB VDC2CVB[3:0]
129 R88h 33h DTPHSEL VDC2PHA[2:0],VDC2PHB[2:0]
130 R89h 00h VBGSET VBGADJ[5:0]
131 VRCOMSET VRCOMADJI[3:0]
R8Ah 40h VRCOM: Set the output voltage of Regulator
/VRCOM LF¥aL—42HABEHTE
132 VRGMSET VRGMADJ[3:0]
R8Bh 42h VRGM: Set the output voltage of Regulator
/VRGM LF¥aL—48HHEEHRTE
133 VGL Voltage Booster Circuit setting: x -1
R81h 05h / VL SEH-1 fEI8%E
134 WAIT 1frame
135 R80h 02h VREF circuit ON / VREF [E# ON
136 WAIT 10ms VREF Stability period / VREF % & #if
137 R80h 03h Oscillation circuit ON  / F&[EI# ON
138 WAIT 10ms Stability period in oscillation circuit / k% & #ifE
139 R80h 07h VDC2A ON
140 WAIT 10ms Boosting period / F/EHAM
141 R85h DOh
142 R80h OFh VDC2B ON
143 WAIT 10ms Boost period / FEEAM
144 R86h COh
145 R80h 4Fh VGL ON
146 WAIT 10ms Boost period / F&EHAR
147 R80h 7Fh VRGM, VRCOM ON

148 WAIT 10ms Regulator stability period / L¥a1L—4%% EH#ARK
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149 R80h FFh VGH ON

150 WAIT 10ms Boost period / FEEAM

151 VGL Voltage Booster Circuit setting: x -2
R81h 00h I VGL REH-1 f5=-2 f5ICBE

152 WAIT 10ms Boost period / FEHIR

153 VDC2A setting / VDC20UTA ability setting of Voltage Booster
R85h D2h Circuit

/ VDC2A #EE)#% 5% VDC20UTA RERENEE
154 R86h C2h VDC2B setting /\Z/DCZOUTB ability setting o=f Voltage Booster Circuit
/ VDC2B {84 5% % VDC20UTB FIERENHTE

155 R20h 01h TX ON

156 Switching from the LCD controller to the LCD
RCFh 01h JLCD Foq \I= B

157 R50h 10h RX initialize /RX ##1E

158 R50h 01h RX ON

159 R13h 40h Source Amp (black) ON / V—X Amp(&) ON

160 R1Dh FFh All outputs of gate lines = “ON” / %#"—k4 ON

161 R13h 50h REV ON

162 Switching from the LCD to the LCD controller
RCFh 0on et

163 R90h 03h COMAC. COMDC ON

164 R21h 01h VALTRAN

165 Switching from the LCD controller to the LCD driver
RCFh 01h JLCD Fad =gy B %

166 WAIT 1frame COM starting time / COM #2 & FF [

167 R1Dh 00h All Gate outputs release / 7—bk% ON

168 R13h 70h Gate output starts  / ~'—k~Hi 71 ON

169 WAIT 1frame “Black “ displayed / 2% &

170 RO1h 01h DISP ON

LCD Driver 171 CS to the driver ends
CS End RCFh oon | K54\~D CS ERAVTET TS
Bac(l;ll\]lght 172 Back Light ON —(@Back light ON Sequence / /\wo 54k ON —4# 2R

UL
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(Table A4-2)Display OFF Sequence
(= A4-2) RRONKEMNSRROFFETDY—T R

Itemize ST_EP Register vgletfe Notes
/ HE 12797 | I LIRS | gt | &5
1 Ny Z54+ OFF —@ Back light OFF Sequence / /\w%54k OFF —42 2R
2 R10h 02h Input data All Low / AF77—4% All Low B2Y3AH
3 RCFh 01h Switching from the LCD controller to the LCD driver/ LCD RS54 /281U & Z
4 RO1h 00h DISP OFF
5 WAIT 1frame “Black” is displayed / 2%«
6 R13h 60h REV OFF
7 RCFh 00h Switching from the LCD to the LCD controller/ <4 (ZHJUE z
8 R90h 00h COMAC. COMDC OFF
9 R21h 01h VALTRAN
10 RCFh 01h Switching from the LCD controller to the LCD driver/ LCD K54 /28U & Z
11 WAIT 1frame
12 R13h 40h Gate output OFF / #°"—k OFF
13 R1Dh 01h Gate output 1~34 ON / —k 1~34 ON
14 WAIT 2ms Discharge /| TAAF¥—
15 R1Dh 03h Gate output 35~68 ON / ' —h 35~68 ON
16 WAIT 2ms Discharge | TAAF¥—
17 R1Dh 07h Gate output 69~102 ON / #"—k 69~102 ON
18 WAIT 2ms Discharge | T4 AF¥—o
19 R1Dh OFh Gate output 103~136 ON / 4" —k 103~136 ON
20 WAIT 2ms Discharge /| TAAF¥—
21 R1Dh 1Fh Gate output 137~170 ON / %—k 137~170 ON
22 WAIT 2ms Discharge | TAAF¥—
23 R1Dh 3Fh Gate output 171~204 ON / "—hk 171~204 ON
24 WAIT 2ms Discharge | T4 AF¥—o
. 25 R1Dh 7Fh Gate output 205~238 ON / '—k 205~238 ON
Osplay ™26 WAIT 2ms Discharge | TAAFv—o
Sequence |27 R1Dh FFh | Gate output 239~272 ON / %' —F 239~272 ON
| BS54\ 28 WAIT 2ms Discharge /| TAAF¥—
#*~ OFF 29 R13h 00h Source output = HiZz / V—2X HiZ
—lro R 30 RCFh 00h Switching from the LCD driver to the LCD controller/ <> H (28U Z
31 R80h 7Fh VGH OFF
32 WAIT 10ms VGH Discharge /VGH TAAF¥—
33 R80h 4Fh VRGM, VRCOM OFF
34 WAIT 10ms Discharge | TAAF¥—
35 R80h 4Bh VDC2A OFF
36 WAIT 10ms VDC2A Discharge /VDC2A TAAFv—
37 R80h 0Bh VGL OFF
38 WAIT 10ms VGL Discharge /VGL TAAF¥—
39 R80h 03h VDC2B OFF
40 WAIT 10ms VDC2B Discharge /VDC2B TAAFv—
41 R80h 00h VREF. OSC OFF
42 RCFh 01h Switching from the LCD controller to the LCD/ LCD RS54 /\ 28]V %
43 R50h 00h RX OFF
44 RCFh 00h Switching from the LCD to the LCD controller/ $<> (281U & Z
45 R20h 00h TX OFF
46 RO7h 00h TXCLK OFF
47 R0O3h A5h PLL OFF
48 R02h 00h MCK OFF
49 RCOh 01h Software Reset / VIrz7)tvk
50 WAIT 10ms
5 L/Ogc/sjg,;%' %”';)'Ja%"%‘[ie IN_DAT[23:0],IN_VSYNC,IN_HSYNC,IN_POL,SDI,SCLK = HorL
RIVEE SCS,SIFM,SID = H [ (SIFPOL[1:0] = "HL" .ITEST[1:0] = "LL")
52 NRESET=L

Yk



