@ LG.PHILIPS LCD f

PP

LBO43WQ1
Liquid Crystal Display

Product Specification

{® ) Preliminary Specification
{ ) Final Specification

SPECIFICATION

FOR

APPROVAL

Title 4.3” (480 X 272 X RGB) TFT-LCD
BUYER SUPPLIER LG Philips LCD CO. Ltd.
MODEL MODEL LBO43WQ1
SUFFIX TDO1
SIGNATURE DATE APPROVED BY DATE

C. 5. KYEONG /G. Manager

REVIEWED BY

W C.Lee/ Engineer

PREPARED BY

B.H. Kim/ Engineer

Product Engineering Dept.
LG. Philips LCD Co., Ltd

Yer 0.1

Mar. 30. 2007

1724




@ LG.PHILIPS LCD

LBO43WQ1
Liquid Crystal Display

Product Specification

Contents
No. Item Pagye
0 Record of Revisions 3
1 General Description 4
2 Interface Connection G
3 Absolute Maximum Fatings g
4 Electrical Characteristics g
5 Optical Characteristics 14
-1 techanical Characteristics 17
T Color Input Data Feference 18
8 Reliahility Test 19
9 Outline Dimensian 20
10 Packing 21
11 Precautions 22
YVer0.1 Mar. 30, 2007 Sigiean




@ LG.PHILIPS LCD

LBO43WQ1
Liquid Crystal Display

Product Specification

RECORD OF REVISIONS

Revision Mao | Revision Date | Page Description Mote
0.0 Febh. 16. 2007 First Draft (Preliminary)
0.1 kar. 30. 2007 21 Clatline Dimension revision
YVer0.1 Mar. 30, 2007 2724




@ LG.PHILIPS LCD

LBO43WQ1
Liquid Crystal Display

Product Specification

1. General Description

1-1. Description

The LEOAWCI1-TDO1 is a White LED Backlight Assembly Product of TFT LCD without amy extra systemn.
This module utilizes amorphous silicon thin film transistors. A 4 3" active matrix liguid crystal display allows

16M colors to be displayed.

The applications are portable DVD, Car Navigation, multimedia applications and others AV system.

1-2. Features

« High Brightness & contrast ratio

- Wide Viewing Angle

= WLNGAABOXE 72 pikels) resolution

= § Bits color depth

= T-Con & Power Block Integrated In D-1C

« Low power consumption

= Touch screen panel (Film to Glass type)
- DE (Data Enable) & SYNC mode — DE, Vaync, Hsync, DOTCLK
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1-3. General Specification

iewing Direction

B o'clock

PARAMETER SPECIFICATION REMARK
Active Screen Size 4.3 inches Diagornal
With TSP
Outline Dimension 105 5[H] % 67.2[v] % 4.0[D] |
Active Area 95 04[H] ¥ 53.856[v] [rrrn]
Nurnber of dots ABO[H] ¥ 272 ¥ RGE[V] =
Dot Pitch 0.198 % 0.198 [rrrn]
Display Mode TM { Transmissive £ Mormally Yhite -
12 o'clock

(good viewing)

Color Filter Amay

RGEB Yertical Stripe

aignal Interface Digital RGE -
Weight 70 9]
Backlight 10LEDs -

Yer 0.1 Mar. 30. 2007 5724
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-2. Interface Connections

This LCD employs Three interface connection for the operation of module. The pin configuration for the

connectoris shown in the table below.

2-1. Main LCM Connector

(Connector Type: 45Pin 0.8mm pitch,

Mating Connector. Hirose FH12 Series )

Fin aymbol Description Y0 Remark
1 WES GROUMD |
2 WES GROUMD |
3 oD DIGITAL WOLTAGE |

Mote [2-1]
4 DD DIGITAL WOLTAGE |
= RO RED DATALZE) |
=3 R RED DATA |
Rz RED DATA |
& R3 RED DA&TA, [
9 R4 RED DATA |

10 R5 RED DATA |
11 RE RED DATA |
12 R7 RED DATAMSE) |
13 [e] GREEM DATALSE) |
14 1 GREEM DATA |
15 G2 GREEM DATA |
16 =3 GREEM DATA |
17 [e2) GREEM DATA |
15 =5 GREEM DATA |
18 GE GREEM DATA |
20 lex) GREEM DATAMSE) |
2 B0 BLUE DATALSE) |
22 B BLUE DATA |
23 B2 BLLUE DATA |
24 B3 BLUE DATA |
25 B4 BLLE DATA |
26 BS BLLE DATA |
2F BE BLUE DATA |
25 B7 BLUE DATAMSE) |
28 WES GROUMD |
30 DL DATA CLOCK |

Ver 0.1 Mar. 30. 2007 6/ 24 .
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Fin =ymbol Description ¥ Remark
i PoM DISPLAY QMIOFF I
32 HSY M HORIZOMTAL SYMC SIGMAL I
33 WEYNC YERTICAL S¥MC SIGMAL I
34 DE DATA EMABLE I
High: 3.3%
35 PWRSEL YOO Powwer Select I Lni.f: o 2
36 WIS Graund |
av Y2 Top-electrode-differential analog |
38 w2 Left-electrode-differential analog |
34 bl Bottom-electrode-differential analog |
40 w1 Right-electrode-differential analog |
41 WES Ground |
42 LED— LED Cathode I
43 LED+ LED &noce I
44 M Mo Connect -
45 M Mo Connect -

[Note 2-1] VDD Voltage could be changed by PWRSEL.
PWRSEL is High — VDD Vaoltage must be 3.3V
PWRSEL is Low — VDD Voltage must be 2 5Y

Yer 0.1 Mar. 30. 2007 7724
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3. Absolute Maximum Ratings

If used the beyond absolute maximurn ratings, this device can permanently be damaged.
It is strongly recommended to use this device at a condition for normal operation.

Parameter Symbol CONDITION Min Max Unit Notes
FPower Supply Woltage WOD T=25C 03 35 i
LED Forward Current Iy T=25C 30 e, [Mote 3-1]
Cperating Ternperature Tas - -20 70 i [Motes-2]
Storage Ternperature T - -30 g0 i [Mote 3-2]
Hurmidity Hgp - ] 95 %HH [Mote 3-2]
[Mote 3-1] Applies for each LED individually
[Mote 3-2] Humidity: 959% RH Max, no condensation = 40 ¢
Ver 0.1 Mar. 30. 2007 8724
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4. Electrical Characteristics

4-1. Recommended Operating Conditions

@ TFT-LCD Panel Driving Section

(T,=25¢)
PARAMETER SYMBOL MIN. TYP. MAX. UNIT REMARK
2.3 25 28 W PWRSEL=0
Digital Input voltage YOD
29 3:3 3.5 W PWRSEL=1
Frame Freguency TFRAME &0 Hz
Dot Clock folk 9.0 15.0 MHz
Yy 0.7%0D - YOD W
Logic Input voltage
WL 0 - 0.3%D0D W
Vi YDD-0.4 - YOD W
Logic Output voltage
Yol 0 - 0.4 W
Black
Fower Consumption Wy o0 - gt
Pattem
4-2. Backlight Unit (T, =25 C)
PARAMETER SYMBOL MIN. TYP. MAX. UNIT | REMARK
LED forward Current I - 20 - M, [Noted-1]
Power Consurmption PaL - 650 - P
[Moted-1] The permissible forward current of LED vary with environmental temperature.
4-3. Touch Screen Panel (T, =25C)
PARAMETER MIN. TYP. MAX. UNIT REMARK
Linearity 1.8 - 1.5 % Analog ¥ & Directions
200 - 900 0 H-axis
Terminal Resistance
200 - 900 0 Y- @S
Insulation Resistance 25 - - M DC 25Y
Yoltage - - 7 W DC
Chattering - - 10 ms
Transparency - a0 - %

Ver 0.1 Mar. 30. 2007 q /34 .
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4-3. Timing Characteristics of input signals

(T,=25C)
PARAMETER SYMBOL Min. Typ. Max. Unit
DOTCLK Cycle - 9.0 15.0 MHz
Hsyne Cycle = 17.14 KHz
Yayno Cycle - A0 Hz
Horizontal Cycle HCYT 525 CLK
Horizontal display period HOP 480 480 CLK
Horizontal front porch HFP 2 2 CLK
Horizontal pulse width HL 4 41 CLK
Horizontal back porch HEP 8 43 CLK
wertical cycle WCYC 287 H
wertical display period WDP 272 H
wertical front parch WFP 3 4 H
wertical pulse width WL 1 10 H
wertical back porch WBP 12 H

Yer 0.1 Mar. 30. 2007 10 7 24
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4-4. RGE Data Interface Timing Figure

WSYNC

HSYNC

DOTCLE

ENABLE
{EPL=0}
ENABLE
{EPL=1}

HSYMC

EMABLE
{EPL=0)

EMABLE
(EPL=1)

DOTCLK
(DPL=0}

DOTCLK
{DPL=1)

PD[23:0]

e WVCYCITO) N
Vo) ST

j = TF LI \! -
YBP(3) | VOR(T2) NEPaOd \ I

ENASLE pin umuh be mn|m qwl

et

M T
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. HLW(TE)

HEP(TS) HDP{TT) ! HFP(TS)

}[ 1 Y2 {——)239 X240 Y241 KZ--:XH‘QIILED}S(

invalid data :.

invalid data valid data
WEBPF; Vertical back porch period HEP: Horizental back parch pariod
WFP: Vertical front porch period HFP: Horizontal front porch pericd

WLW: VSYNC active period widith
HLW: HSYMNC active peried width

Yer 0.1
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4-5. Clock Synchronized Characteristics

PARAMETER SYMBOL Condition Min. Typ. Max. Unit
Clock Period - BE.T ns
Clock Pulse High Period Py Lk ) ns
Clock Pulse Low Period g, 25 ns
Hsync Setup Time s HSYNC 10 ns
Data Setup Time T 10 ns
il D00 ~ D27
Data Hold Time T 10 ns
DE Setup Time Tens s 10 ns
DE Hold Time T 10 ns
Wsyne Setup Time T VY NG 10 ns
Clock, Wsync, Hsync T o1 5
Risefall Time rgbr, © rgbt
tSYNCS
s
vsync VM NV
Ve £ Xy,
et e, Erght
i{tf-N:-'- i1 tenn
ENABLE (R '
(DE) ViL S | J
Lr_r;l:.r,trg‘:.l’
| teven
L. PWon PW oo
DOTCLK Fyim il
(MCLK) /
(Straight line: DPL = L, tegir L
Dotted line: DPL = H) . tens - .
FDE23:9] Write Data
YVer0.1 Mar. 30, 2007 cfeeit)
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4-5. Power OnfOff Sequence

VDD
I'/I].? VDD
Power Supply I
VDD i
; Data, Vsync, Hsync, DE, DOTCLK
1 T1
L
Interface !
Signal .
! PON
12 ozvop
Display OnfOff Eﬂ 0.3VDD
Signal : : )
[ —_— T8
Power Supply i | '
For LED unit !
SYMBOL Min. Typ. Max. Unit
T1 0 10 ms
T2 10 a0 s
T3 0 10 ms
T4 10 a0 s
TS a0 - s
TG 10 a0 ms
Ver 0.1 Mar. 30. 2007 13 £ 24
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5. Optical Characteristics

5-1. TFT LCD Module (T,=25C)
PARAMETER SYMBOL | CONDITION | MIN. | TYP. | MAX. | UNIT REMARK
Luminance ¥ lp =20mA 350 ca/mz | with TSP

Contrast Ratio CR Optimal | 200 | 400 - - [Notes-2]
8, : 65 :

Fan HeF. 23 - = - [Notes5-2]
lewing CR =10 Degrees | [MNotes-3]
Angle 8, ; 50 -

o PR-850
8, ; 50 .
Rising 3 Notes-4

Response T g =0 - 28 35 msec [ ]

Time Fallng | =~ PR-880

Wi Center | TED | TED | TBD

Wiy Center | TED | TED | TBD

= Center | TED | TED | TBD
White Color Ry Center TED TED TBD [Motes-1]
Chromaticity G Center | TBD | TBD | TBD PR-650

Gy Center | TED | TED | TBD

B Center | TED | TED | TBD

By Center | TED | TED | TBD

Luminance " ]

Uniformity u lp =20mA 130 | 1.40 ; [Notes-5]

» Measurement condition ;. Refer tothe below " Test Equipment Set Up" and next page.
[Test Equipment Set Up]
Optical Stagex,y)
] LCD Module

./ Photo ; Pritchand 880 for Luminance,

Field=1"° = 7| PRG350 for Chromaticity
| or equivalent

Center.

500mm

» Measuring Condition ;
-Measuring surmundings ; Dark Foam
-Measuring temperature | T=24°C
-Adjust operating valtage to get optimurm contrast atthe certer of the display.
-Measured value atthe center point of LCD panel after maore than 30 minutes while backlight turning an.

Ver 0.1 Mar. 30, 2007 14 /24 |
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[Note 5-1]

Measured onthe center area of the panel by PHOTO RESEARCH photometer PR-880&FREE50 ar Equivalent

[Note 5-2]

Contrast ratio is defined as follows ;

Photo detector output with LCD being "white"

Contrast Ratio(CR) =
Photo detector output with LCD being "black”

[Note 53]

Yiewing angle range is defined as follows [PR-880];

<Dirnension of viewing angle range:

a=0"
=907 z
(1200) M | ¥
Y | & :
Y - P
b | j
%
Vo
N =0°
Wop=180F —_Wh N ysT e o
(9:00) i (3:00)
1Y
| %
| &
Y | HH
TFT LCD J \
WMODULE "
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[Note 5-4]

Response time is obtained by measuring the transition time of photo detector output, when input
signals are applied so as to make the area "black” to and from "white" .

White White
T

(17 RSONSE | | SUSSSSSRSR— HR—
0% ¥ P

Photo detector Output

Black

[Note 5-5]

Lurninance Uniformity= Maximurn of 9points (O~&) 7 Minirmurm of Spoints (O~
Lurminance Uniformity(%) = Minimurm of Spoints (O~ 7 Maxirmum of 9points (O~ % 100

H
A
[
i i E A HA mim
] ! x B Wi mm
1 1 1 H : 95.04 rmim
. . S, T oo \/: 53,56 mm
: ! ! H=Y: Active Area
5 i | E
&) @y 2
| B Bt h J kS b
| | :
-——————————@‘I.- ————————— l—EI-.I‘. —————————— lEEI L- ——————————— Active Area
| | i *
i i :

Yer 0.1 Mar. 30. 2007 168 f 24
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6. Mechanical Characteristics

Parameter Specification Unit Notes
Harizantal 105.5(+0.2) mrm
Qutline Dimension Wertical 67202 mm
Depth 4004 fmim With TSP
Harizantal 95.04 mrm
Active Display Area
Yartical 53.856 mrm
Weight 70 g
surface Treatment Anti-Glare Treatment

Yer 0.1 Mar. 30. 2007 17 1 24
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7. Color Input Data Reference

Diata, Signal

BLUE

Bz [ B3 ) B4 [ B5) BA [ B7

GREEN

G2 G| G4 Gh| Ch| GF) B0 BI

RED
R [ R3) Rd [ RS ) R [ AY | GO [ G

R0 | A

]

Cray

Scale
Leyels

RO

R

Rz

R
R4
RS

3

£

G5

G5d

355

Ed

Bl

B2

BX3
B4
B

Golors

& Cray
Scale

Black

Blue

Heen

2yan

Red
hlagenta
W ellow

W ite

Black

Carker

Brighter

Red
Black

Carker

Brighter

Aeen

Black

Carker

Brighter

Blue

18/24 |
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8. Reliability Test

8-1. TFT LCD Module

NO TEST ITEMS CONDITION REMARK
1 High Temperature Storage Test Ta =807 240h -
2 Low Temperature Storage Test Ta=-30°C 240h -
3 High Temperature Operation Test Ta =707 240h -
4 Low Temperature Operation Test Ta=-20°C 240h -
e -

Half Sine wave: 1805 2Zms X, Y, +7
= Shock Test (operating) Total -
G face. Test Drop:each direction 1 Drop
| ot testoperatng | oo ehe pomssomz caoe, [
g8 Thermal Shock Test -30°C(0.5h) ~ B0°C(0.5h) / 100 cycles -
[Mote]

T,= Ambient Temperature

In the standard condition, there shall be no practical problems that may affect the display function.

Result Evaluation Criteria

TFT-LCD parel should be at room temperature for 24 hours when the display guality test is aver.
There should be no particular change which might affect the practical display function.

Yer 0.1

Mar. 30. 2007
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8-2. Touch Screen Panel

PARAMETER MIN. TYP. MAX. UNIT REMARK
Activation force : : 100 g MLy anea hen
ar Finger
Durability Write
Characters Mote
(Surface scratching) | 100,000 s
DUraility 1,000,000 Touches [MNote]
{Surface pitting)
Surface hardness 3 | 3 H Judgment ref JIS-K5600

[Note]

(1) Measurement for Surface area

- Force : 2500f
- Speed : 6OMfsec

- Stylus : R0.6 polyacetal tip

(27 Pit 1,000,000 tirmes on the Film with 2 R0.8 silicon rubber
- Force : 250gf

- Speed : 2times/sec

Yer 0.1

Mar. 30. 2007
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9. Qutline Dimension

9-1. Front Yiew

9-2. Rear View

== =
105.54%% [QUTLINE]
1|:|4.‘3 1032 l’TSp}
Q5.7 (TSP WA
97.04%2 (TOP POL) AEWITH TS
MM 98,7 [TSFE a8 2 T )
(5205 . 1.03TSP
T =
~ = _!
S| Wl 9874 (BEFEL OPEN) 2 o - W
o o = R
z of o 9504 (ACTIVE AREAL i L =1 o
£ d 2 5 = I R
3 — S—— - s il SR —
:] 8 4] IR ELE
A & BB | I
r| = o8 If| = a e
E [Tl i ' f = - !:
S S T (R r
T -
Y 3
IH IT
5 |
Lanl 1
=t
i
| &
1 45

LBQ4 Fwd1
(10001 )

Frcipap 0 L Qﬂ!?ﬂ&k!‘“ﬂi ES1
HpHY wgnimid
M. 6

1
Pumesm® ..

By fommde| iy b Gl Wy Gl m ke O Wl LB Faked
1A AW Kk, 1T ™

BRI !

ln2az win 12}#:6?5915_;_115@4!
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10. Packing
10-1. Designation of Lot Mark
a) Lot Mark
A B C ] E F: = H J b L il
ABC SIZE(INCH) D : YEAR
E:MONTH F~ M 5ERIAL MO,
Mote
1. ¥EAR
Year 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010
hark 1 2 3 4 5 B 7 8 9 0
2 MONTH
hianth Jan Feb | Mar | Apr | May | Jun Jul Aug | Sep | Oct Mov | Dec
hark 1 2 3 4 5 B 7 8 9 A B C
by Location of Lot Mark
Serial MO, is printed on the label. The label is attached to the front side of assembly.
This is subject to change without prior naotice.
10-2. Packing Form
a) Package quantity in one box 63 pcs
h) Box Size : 475x348x175 (mm)
Ver 0.1 Mar. 30. 2007 22124
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11. Precautions

Please pay attertion to the following when you use this TFT LCD module.

11-1. Mounting Precautions

(1) You should consider the mounting structure so that uneven farce(ex. Twisted stress) is not applied
to the module.

And the case onwhich a module is mounted should have sufficient strength so that external force
is not transrmitted directly to the module.

(2) Please attach a transparent protective plate to the surface in order to protect the polarizer.
Transparent protective plate should have sufficient strength in order to the resist external farce.

(3) You should adopt radiation structure to satisfy the temperature specification.

(4) Acetic acid type and chlorine type materials for the cover case are not desirable because the former
generates corrosive gas of attacking the polarizer at high temperature and the latter causes circuit
break by electro-chemical reaction.

(5) Do not touch, push or rub the exposed polarizers with glass, tweezers or anything harder than HE
pencil lead. And please do not rub with dust clothes with chemical treatment.

Do not touch the surface of polarizer for bare hand or greasy cloth (Some cosmetics deteriorate
the polarizer.)

(6) WWhen the surface becomes dusty, please wipe gently with absorent cotton or other soft materials
like charmois soaks with petroleurn benzine. Mormal-hexane is recommended for cleaning the
adhesives used to attach front / rear polarizers. Do not use acetone, toluene and alcohol because
they cause chemical damage to the polarizer.

(7) Wipe off saliva or water drops as soon as possible. Their long time contact with polarizer causes
deformations and color fading.

(8) The metal case of a module should be contacted to electrical ground of your systerm.

11-2. Operating Precautions

(1) The spike noise causes the mis-operation of circuits. It should be lower than following voltage
Y'=1200my(Over and under shoot voltage)

(2) Response time depends on the ternperature {In lower temperature, it becomes longer )

(3) Brightness depends on the termperature. (In lower temperature, it becomes lower )
And in lower ternperature, response time(reguired time that brightness is stable after turned on)
becomes longer.

(4) Be careful for condensation at sudden temperature change. Condensation makes damage to
polarizer or electrical contacted parts. And after fading condensation, smear or spot will occur.

(8) When fixed patterns are displayed for a long time, remnant image is likely to occur.

(6) Module has high frequency circuits. Sufficient suppression to the electromagnetic interference
shall he done by systern manufacturers. Grounding and shielding methods may be important to
rninimized the interference.

Ver 0.1 Mar. 30. 2007 23/ 24 .
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11-3. Electrostatic Discharge Control

Since a module is composed of electronic circuits, it is not strong to electrostatic discharge. Make certain
that treatrment persons are connected to ground through wrist band etc. And don't touch interface pin directhy.

114. Precautions for Strong Light Exposure

Strong light exposure causes degradation of polarizer and color filter.

115, Storage

When storing modules as spares for a long time, the following precautions are necessary.

{1} Store them in a dark place. Do not expose the module to sunlight or fluarescent light. Keep the
temperature hetween 5°C and 35°C at normal humidity.

(2} The polarizer surface should not come in contact with any other object.
It is recommended that they be stored in the container in which they were shipped.

116. Handling Precautions for Protection Film

(1) WWhen the protection filrm is pesled off, static electricity is generated between the film and polarizer.
This should be peeled off slowly and carefully by people who are electrically grounded and with well
ion-hlown equipment orin such a condition, etc.

(2) The protection film is attached to the polarizer with a small amount of glue. If some stress is applied
to rub the protection filrm against the polarizer during the time you peel off the film, the glue is apt to
rernain on the polarizer.

Please carefully peel off the protection film without rubbing it against the polarizer.

(3) When the module with protection filrm attached is stored for a long time, sometimes there remains a
very small amount of glue still on the polarizer after the protection film is peeled off.

(4) You can remove the glue easily. When the glue remains on the polarizer surface or its vestige is
recognized, please wipe thern off with absorbent cotton waste or other soft material like chamois
soaked with normal-hexane.

Yer 0.1 Mar. 30. 2007 24 f 24




