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Product Specification

1. General Description
1-1. Description

The LBO50WQ2-TDO01 is a White LED Backlight Assembly Product of TFT LCD with Touch Screen Panel.
This module utilizes amorphous silicon thin film transistors. A 5.0” active matrix liquid 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

* WQVGA(480X272 pixels) resolution

+ 8 Bits color depth

» T-Con & Power Block is built In D-IC

» Low power consumption

» With Touch screen panel (Film to Glass type)
* DE (Data Enable) Only mode — DE, DOTCLK
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G3 (480x272xRGB) G4
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1-3. General Specification

Viewing Direction

6 o’clock

PARAMETER SPECIFICATION REMARK
Active Screen Size 5.0 inches Diagonal
Outline Dimension 124[H] x 77.2[V] x 4.3[D] WI{:;?P

Active Area 110.736[H] x 62.424[V] [mm]

Number of dots 480[H] x 272 x RGB|V] -
Dot Pitch 0.2307 x 0.2295 [mm]

Display Mode TN / Transmissive / Normally White -

12 o’clock

(good viewing)

Color Filter Array

RGB Horizontal Stripe

Signal Interface Digital RGB -
Weight 89 gl
Backlight 12LEDs -
Ver 1.1 Dec. 20. 2007 5127
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2. Interface Connections

This LCD employs one interface connection for the operation of module. The pin configuration for the
connector is shown in the table below.

2-1. Main LCM Connector

(Connector Type: 45Pin 0.5mm pitch, Mating Connector: Hirose FH12 Series )

Pin Symbol Description I/O Remark
1 VSS GROUND |

2 VSS GROUND |

3 VDD Power Supply | 2.5V or 3.3V
4 VDD Power Supply | 2.5V or 3.3V
5 RO RED DATA(LSB) |

6 R1 RED DATA |

7 R2 RED DATA |

8 R3 RED DATA |

9 R4 RED DATA |

10 R5 RED DATA |

11 R6 RED DATA |

12 R7 RED DATA(MSB) |

13 GO GREEN DATA(LSB) |

14 G1 GREEN DATA |

15 G2 GREEN DATA |

16 G3 GREEN DATA |

17 G4 GREEN DATA |

18 G5 GREEN DATA |

19 G6 GREEN DATA |

20 G7 GREEN DATA(MSB) |

21 BO BLUE DATA(LSB) |

22 B1 BLUE DATA |

23 B2 BLUE DATA |

24 B3 BLUE DATA |

25 B4 BLUE DATA |

26 B5 BLUE DATA |

27 B6 BLUE DATA |

28 B7 BLUE DATA(MSB) |

29 VSS GROUND |

30 DCLK DATA CLOCK |

Ver 1.1 Dec. 20. 2007 6 /27
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Pin Symbol Description I/0 Remark
31 PON DISPLAY ON/OFF I

32 NC No Connect |

33 NC No Connect |

34 DE DATA ENABLE I

35 PWRSEL VDD Power Select | ::l(l)?,:] 22x
36 VSS Ground I

37 Y2 Top-electrode-differential analog |

38 X2 Left-electrode-differential analog |

39 Y1 Bottom-electrode-differential analog |

40 X1 Right-electrode-differential analog |

41 VSS Ground I

42 LED- LED_Cathode I

43 LED- LED_Cathode I

44 LED+ LED_Anode I

45 NC No Connect |

Ver 1.1 Dec. 20. 2007 7127
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3. Absolute Maximum Ratings

If used the beyond absolute maximum 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
Power Supply Voltage VDD T,=25C -0.3 4.6 Vv
LED Forward Current l¢ T,=25T - 30 mA [Note 3-1]
Operating Temperature Top - -20 70 T [Note 3-2]
Storage Temperature T - -30 80 T [Note 3-2]

[Note 3-1] Applies for each LED individually
[Note 3-2] If fixed pattern is displayed for a minutes, Image Sticking may appear.
[Note 3-2] Temp. < 60°C, Humidity 95% RH Max
Temp. > 60°C, Absolute humidity shall be less than 95% RH at 60C.
No condensation > 40 C

90% 60%
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74 /| 30% \\\\\\% —|_

[ Storage ]
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RN
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Temperature [T] 50

40 . /
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2{1 //e;c}: S ><
0 _,-- f’f’g‘{ ><
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N\“a
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|

Dry Bulb Temperature ['C]
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4. Electrical Characteristics

4-1. Recommended Operating Conditions

@ TFT-LCD Panel Driving Section

(1,=25C)
PARAMETER SYMBOL MIN. TYP. MAX. UNIT REMARK
23 25 2.8 \Y, [Note4-1]
Digital Input Voltage VDD
29 3.3 3.5 \Y, [Note4-2]
Frame Frequency fFRAME 60 Hz
Dot Clock fclk 9.0 15.0 MHz
Vi 0.7*vDD - VDD \Y,
Logic Input Voltage
V. 0 - 0.3*vDD \Y,
Vou VDD-0.4 - VDD \Y,
Logic Output Voltage
VoL 0 - 0.4 \Y,
95 115 mw White
Power Consumption
110 130 mW Black
[Note4-1] PWRSEL = LOW
[Note4-2] PWRSEL = High
4-2. Backlight Unit (1,=25°C)
PARAMETER SYMBOL MIN. TYP. MAX. UNIT REMARK
LED forward Current l¢ - 20 - mA [Note4-3]
Power Consumption PgL - 770 - mw
[Note4-3] The permissible forward current of LED vary with environmental temperature.
Ver 1.1 Dec. 20. 2007 9/27
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4-3. Timing Characteristics of input signals

(1,=25C)

PARAMETER SYMBOL Min. Typ. Max. Unit

DOTCLK Cycle footeLk - 9.2 15.0 MHz

Frame Frequency ferm - 60 70 Hz
Frame Period VCYC 277 286 335
Vertical Blank Period VBLP 5 14 63
Vertical Display Period VDP 272 272 272

Line Period HCYC 490 525 605 CLK

Horizontal Blank Period HBLP 10 45 125 CLK

Horizontal Display Period HDP 480 480 480 CLK

If a driving condition is not in spec, then the LCM could be operate inappropriately.

Ver 1.1

Dec. 20. 2007
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4-4. RGB Data Interface Timing Figure

DOTCLK

ENABLE

PD[23:0]

ENABLE

1CLK

VCYC (TD)

VBLP(T1)_, VDP(T2)

HCYC(T4)

1
1
i
1
L=
=~
1
1
i
e

HBLP(TS). . HDP(TE)

PDR30] (480 ){::)( N1 X2 X X239 240 X241 ) (479 (480 x )

invalid data; valid data _._invalid data
VBLP: Vertical blank period HBLP: Horizontal blank period
VDP: Vertical display period HDP: Horizontal display period
Ver 1.1 Dec. 20. 2007 11727
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4-5. Clock Synchronized Characteristics

PARAMETER SYMBOL Min. Typ. Max. Unit
Enable(DE) Setup time tens 10 ns
Enable(DE) hold time tenn 10 ns
DOTCLK(MCLK) “Low” level
Pulse width PWoL 25 ns
DOTCLK(MCLK) “High” level PW,y, o5 ns
pulse
DOTCLK(MCLK) cycle time teven 66.7 ns
Data setup time tops 10 ns
Data hold time topn 10 ns
DOTCLK(MCLK),VSYNC,HSY to 5 ns
NC, clock rise/fall time rgbr’ “rgbf
tens tent
/
ENABLE Vi
(DE) vi /Y
<1 gty Front
teven
PW,, PW,
DOTCLK V,, *\
(MCLK) V- .
<— I:rbgr, trbgf,
o Ps i N
PD[23:0] Write Dtata

Ver 1.1 Dec. 20. 2007 12 /27
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4-6. Pon Timing Characteristics

ltem Symbol Min. Typ. Max. Unit
Pon setup .
t - - 4 Line
(DE mode) |  FONSE !
ViH
PON
Vi
l tronse
Vi
ENABLE (DE mode)
Vi

Ver 1.1 Dec. 20. 2007 13 /27
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4-7. Power On/Off Sequence

0.7 VDD

Power Supply
vDD

k\
O
o
(s
o
O
m
w)
(@]
-
O
r
A

0.3 VDD
\ N

Interface
Signal

Display On/Off
Signal

Power Supply
For LED unit

SYMBOL Specification Note
T1 10ms < T1
T2 10ms < T2 <20ms [Note4-4]
T3 160ms < T3
T4 10ms < T4
T5 (80ms + T4) <T5 [Note4-4]
T6 160ms <T6

[Note4-4] Refer to “4-6. Pon Timing Characteristics.”

Ver 1.1 Dec. 20. 2007 14 [ 27




@ LG.PHILIPS LCD &

LBO50WQ2

Liquid Crystal Display

Product Specification

5. Touch Screen Panel Specifications

5-1. TSP Design Guide

- Avoid the bezel design as below. Because it can press the ‘Active Area’ of the touch panel

Case (bezel)

Touch Fanel

[Case (bezel)]
ﬁ@

- We recommend the use of a buffer material between the touch panel and the bezel,

and buffer material should be limited only on the adhesive tape area

If it is out of adhesive tape area, Touch Panel may occur a short.

Case (bezel) \

| Buffer material | - E

Double side | — r Min = 0.5 mm
. |
adhesive tape \ [ITo Film
<Prohibition & Operation>

1. Do not attach bezel inside of panel viewing area.
2. Prevent excessive force on the touch panel.
3. Do not use sharp things except finger or R0.8 stylus pen when operating.

This may cause scratches to the surface of touch panel.

15127
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5. Touch Screen Panel Specifications

5-2. TSP Dimensions

111,74<Active Aread MAX.S,83

1074015
123,420.2<0/D> | 0.550.15
| 113.72¢Viewing Area> _ | max.a.84 ]

MAX.3,7
MAX.4,69

Taer

DOUBLE COATED
ADHESIVE TAPE

74,980 20/D)
65,4(Viewing Area)
6342(Active Area)

r
m
m
|
|
1
|
|
gl
2 |
2
> |
8 |
m
4
= 1
m
°
|
'
2
Q
I
=]

=Ml g
21 3
i g 2
'
BOTTOM |
—= ] [
) + +
ke s \
40.5+0.5 I 0.09£0.05
1
50,5:0.5
<lLeft Side> <Right Side>
4,.34(Casket/Safety Area’ 4.34{Gasket/Safety Aread
MAX.4.84 113.72¢(Viewing Areal MAX.4.84
MIN.5.83(Front Case) | | Min.5.83¢Front Case)
MAX.S5.83 |_ | 111.7 4¢Active Aread | | MAX.5.83
|| Cushion Material Film L |
_ /_ | —
N
Adhesive \ Glass
<Bottom Side> <Top Side>
5.3(Gasket/Sofety Aread 3.2(Gasket/Safety Areal
MAX.S5.8 65.4(Viewing Area) MAX.3.7
Min.6.79¢Front Case) Min.4.69¢Front Case)
MAX.6.79 63.42¢Active Area) MAX.4.69
Cushion Material Film
B e i
N

Adhesive ¥ Glass

Ver 1.1 Dec. 20. 2007 16 / 27
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5. Touch Screen Panel Specifications

5-3. Electrical Characteristics

(,=25C)
PARAMETER MIN. TYP. MAX. UNIT REMARK
Linearity 1.5 - 1.5 % Analog X & Y Directions
100 - 1200 Q X-axis
Terminal Resistance
100 - 1200 Q Y-axis
Insulation Resistance 20 - - 19] DC 25V
Voltage - - 7 \% DC
Chattering - - 10 ms
Transparency - 80 - %
5-4. Mechanical & Reliability Characteristics
PARAMETER MIN. TYP. MAX. UNIT REMARK
Activation force - - 100 g R0.8mm po_lyacetal Pen
or Finger
Durability Write
Characters Note
(Surface scratching) 100,000 [ ]
Durabilit
arablity 1,000,000 Touches [Note]
(Surface pitting)
Surface hardness 3 - - H Judgment ref.JIS-K5600

[Note]

(1) Measurement for Surface area

- Force : 250df,

- Speed : 60m/sec,

- Stylus : R0.8 polyacetal tip
(2) Pit 1,000,000 times on the Film with a R8.0 silicon rubber

- Force : 250df,

- Speed : 2times/sec

Ver 1.1

Dec. 20. 2007
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6. Optical Characteristics

6-1. TFT LCD Module (T,=25"C)
PARAMETER SYMB | conpiTion | mIN TYP. | MAX UNIT REMARK
ol . . .
Luminance Y lg.=20mA 350 400 - cd/m? With TSP
Contrast Ratio CR Optimal 200 500 - - [Note6-2]
H 6’L - 65 -
or.
Note6-2
Viewing Oy B 65 B [ ) :
CR>10 Degrees [Note6-3]
Angle 6, - 50 - PR-880
Ver. i
49D - 60 -
Response | Rising 0 =0 [Note6-4]
r X = - 25 35
Time Falling I +1 MSEC 1 pr-88o
Wx Center 0.276 0.326 0.376
Wy Center 0.316 0.366 0.416
Rx Center 0.519 0.569 0.619
Ry Center 0.294 0.344 | 0.394 Note6-1
Color Chromaticity - [Note6-1]
Gx Center 0.297 | 0.347 | 0.397 PR-650
Gy Center 0.546 0.596 0.646
Bx Center 0.115 0.165 0.215
By Center 0.100 0.150 | 0.200
Luminance _
Uniformity U g, =20mA - 1.40 1.60 - [Note6-5]

= Measurement condition : Refer to the below “Test Equipment Set Up” and next page.
[Test Equipment Set Up]

Optical Stage(x,y)

e

LCD Module

Photo ; Pritchard 880 for Luminance,
Field=1"° o ;] PR650 for Chromaticity
B or equivalent

Center

500mm

P »
— < L

= Measuring Condition ;
-Measuring surroundings : Dark Room
-Measuring temperature : T,=25C
-Adjust operating voltage to get optimum contrast at the center of the display.
-Measured value at the center point of LCD panel after more than 30 minutes while backlight turning on.

Ver 1.1 Dec. 20. 2007 18 /1 27
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[Note 6-1]

Measured on the center area of the panel by PHOTO RESEARCH photometer PR-880&PR650 or Equivalent

[Note 6-2]

Contrast ratio is defined as follows ;

Photo detector output with LCD being “white”

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

[Note 6-3]

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

<Dimension of viewing angle range>
©6=0"

®=90"° u z
(12:00) ¥

xl ¢ =180° \\
(9:00)

Xr

TFT LCD
MODULE

N
<
3
=
I
N
\‘
o

Ver 1.1 Dec. 20. 2007 19/ 27
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[Note 6-4]

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

90%

10%

Photo detector Output

0%

Black

Tt

[Note 6-5]

Time

Luminance Uniformity= Maximum of 9points ((D~©) / Minimum of 9points (D~®)
Luminance Uniformity(%) = Minimum of 9points (D~©) / Maximum of 9points (1D~®) x 100

H
A
"1
i i i A: H/4 mm
| ' ! B:V/4 mm
! ' ' H:110.736 mm
___________@2‘ --------- @-Q --------- -@-Q ___________ V :62.424 mm
' ' ' HX<V: Active Area
B i i i
v ®, _________ @,: __________ © S ——
-——————————@I‘ ————————— -‘I —————————— ©—> I‘ ——————————— Active Area
Ver 1.1 Dec. 20. 2007 20/ 27




@ LG.PHILIPS LCD

PHILIPS

LBO50WQ2

Liquid Crystal Display

Product Specification

7. Mechanical Characteristics

Parameter Specification Unit Notes
Horizontal 124(£ 0.2) mm
Outline Dimension Vertical 77.2(+0.2) mm
Depth 4.3+(0.3) mm With TSP
Horizontal 110.736 mm
Active Display Area

Vertical 62.424 mm

Weight 89 g

Surface Treatment Anti-Glare Treatment -

Ver 1.1 Dec. 20. 2007 21 /27
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8. Color Input Data Reference
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9. Reliability Test
9-1. TFT LCD Module

NO TEST ITEMS CONDITION REMARK
1 High Temperature Storage Test Ta=80TC 240h -
2 Low Temperature Storage Test Ta=-30C 240h -
3 High Temperature Operation Test Ta=70TC 240h -
4 Low Temperature Operation Test Ta=-20T 240h -

High Temperature and High
Humidity Operation Test

Ta=60T 90%RH 240h

6 Shock Test (operating)

Half Sine wave: 180G 2ms =X, £VY, £Z
Total
6 face. Test Drop:each direction 1 Drop

7 Vibration Test (operating)

Random 10Hz, 0.0035G"/Hz <> 300Hz,
0.0035G*/Hz X/Y/Z 30min Total 1.0G

8 Thermal Shock Test

-30°C(0.5h) ~ 80°C(0.5h) / 100 cycles

[Note]
T,= Ambient Temperature

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

Result Evaluation Criteria

TFT-LCD panel should be at room temperature for 2 hours when the display quality test is over.
There should be no particular change which might affect the practical display function.

Ver 1.1

Dec. 20. 2007
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10. Outline Dimension

10-1. Front View

—f = & = |
124 40.2 (LCM OUTLINE)
03 0.3 1234 0.3 A/
514 #02 11372 +0.2 (BEZEL OPEN)
MAX S.14 MIN 113.72CT/P V/A)
MAX. 613 MIN 111.74CT/P A/A) 4.3+0.3CWITH TSP
oy
6632 02 110,736 (LCM A/A) 5’ % e
) | o o= F * 32502 (LCM_OUTLINE)
1 QI o
I w =
j m
=S ———————————
|
I ‘ I ~ |z = B
| |EFEEERE
| Ol <> B 4| D
Talal 2% 5
I ‘ I = > > [ |
_ [ R = R R
! [ < 58 o &
I ‘ i R oSl < @
= A
| Il 9974 |3
|
g |
I 1 ~
| ’
I S
o ‘ | — 310T-0301A
T 7 %‘;
= R
o = M oo 8
COMPONENT AREA =S

1
I
@ | =
au
45 | 1ne

137 | 1501
1M ]|
2875
342
69
.
10-2. Rear View
\
LBOS0WR2 ‘ .
(TD)(02)
Foctory 10: LPLNJ 1043720KZ00001 BS1
u“u RoHS Venfied
@rapmues c0F ., o
i e o v ot od - o o i U o
s e T e e
6091L-0675A
| Seedean, MRy |
35508-0308A

Ver 1.1 Dec. 20. 2007 24 [ 27




LB0O50WQ2

@ LG.PHILIPS LCD & Liquid Crystal Display

11-1. Packing Form
a) Package quantity in one box :96 pcs
b) Box Size : 475X348X175(mm)

11-2. Method of package
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Product Specification

12. Precautions

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

12-1. Mounting Precautions

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

And the case on which a module is mounted should have sufficient strength so that external force
is not transmitted 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 force.

(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 HB
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) When the surface becomes dusty, please wipe gently with absorbent cotton or other soft materials
like chamois soaks with petroleum benzine. Normal-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 system.

12-2. Operating Precautions

(1) The spike noise causes the mis-operation of circuits. It should be lower than following voltage :
V=1+200mV(Over and under shoot voltage)

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

(3) Brightness depends on the temperature. (In lower temperature, it becomes lower.)
And in lower temperature, response time(required 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.

(5) 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 be done by system manufacturers. Grounding and shielding methods may be important to
minimized the interference.
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12-3. Electrostatic Discharge Control

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

12-4. Precautions for Strong Light Exposure

Strong light exposure causes degradation of polarizer and color filter.

12-5. 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 fluorescent light. Keep the
temperature between 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.

12-6. Handling Precautions for Protection Film

(1) When the protection film is peeled 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-blown equipment or in 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 film against the polarizer during the time you peel off the film, the glue is apt to
remain on the polarizer.

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

(3) When the module with protection film 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 them off with absorbent cotton waste or other soft material like chamois
soaked with normal-hexane.

Ver 1.1 Dec. 20. 2007 27 [ 27




