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1. General Description

The LP140WH?2 is a Color Active Matrix Liquid Crystal Display with an integral Light Emitting Diode (LED)
backlight system. The matrix employs a-Si Thin Film Transistor as the active element. It is a transmissive
type display operating in the normally white mode. This TFT-LCD has 15.6 inches diagonally measured
active display area with HD resolution(768 vertical by 1366 horizontal pixel array). Each pixel is divided into
Red, Green and Blue sub-pixels or dots which are arranged in vertical stripes. Gray scale or the brightness
of the sub-pixel color is determined with a 6-bit gray scale signal for each dot, thus, presenting a palette of
more than 262,144 colors.

The LP140WH2 has been designed to apply the interface method that enables low power, high speed, low
EMIL.

The LP140WH?2 is intended to support applications where thin thickness, low power are critical factors and
graphic displays are important. In combination with the vertical arrangement of the sub-pixels, the
LP140WH2 characteristics provide an excellent flat display for office automation products such as Notebook
PC.
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General Features
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10LEDs X 4strings

Active Screen Size 14.0 inches diagonal

Outline Dimension 322.3(H, typ) 198.1(V, typ) 3.6(D,max) [mm] (with PCB Board)
Pixel Pitch 0.2265mm  0.2265 mm

Pixel Format 1366 horiz. B y 768 vert. Pixels RGB strip arrangement

Color Depth 6-bit, 262,144 colors

Luminance, White 200 cd/m2 (Typ.5 point)

Po wer Consumption Total 4.3 Watt(Typ.) @ LCM circuit 1.3 Watt (Typ._Mosaic), B/L 3.0Watt(Typ.)
Weight 320g (Max.)

Displa y Operating Mode Transmissive mode, normally white

Surface Treatment Hard Coating( 3H), Glare treatment of the front polarizer

RoHS Comply Yes
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2. Absolute Maximum Ratings

The following are maximum values which, if exceeded, may cause faulty operation or damage to the unit.

Tablel. ABSOLUTE MAXIMUM RATINGS

Values
Parameter Symbol Units Notes
Min Max
Power Input Voltage vVCC -0.3 4.0 vdc at 25 £5°C
Operating Temperature ToP 0 50 °C 1
Storage Temperature HST -20 60 °C 1
Operating Ambient Humidity HOP 10 90 %RH 1
Storage Humidity HsT 10 90 %RH 1

Note : 1. Temperature and relative humidity range are shown in the figure below.
Wet bulb temperature should be 39°C Max, and no awat®n of water.
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Wet Bulb
Temperature| ]

40%

20%

—InSTEEe L

10%
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-20 0 10 20 30 40 50 60 70 80

Dry Bulb Temperature| ]
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3. Electrical Specifications

3-1. Electrical Characteristics

The LP140WH2 requires two power inputs. The first logic is employed to power the LCD electronics and to
drive the TFT array and liquid crystal. The second backlight is the input about LED BL.with LED Driver.

Table2. ELECTRICAL CHARACTERISTICS

Parameter Symbol - Values Unit Notes
Min Typ Max

LOGIC :

Power Supply Input Voltage 3.0 3.3 3.6 \Y,

Power Supply Input Current Mosaic 330 390 450 mA !

IcCC Black 390 460 530

Power Consumption - 1.3 15 w 1
Power Supply Inrush Current ree - - 1500 mA

LVDS Impedance = 90 100 110 2
BACKLIGHT : (with LED Driver) =ee

LED Power Input Voltage 7.0 12.0 20.0 \%

LED Power Input Current L:: - 20.0 21.0 mA

LED Power Consumption L - 3.0 3.2 w

LED Power Inrush Current e e - - 1000 mA

PWM Dimming (Duty) Ratio - 5 - 100 % 4
PWM Impedance o 20 40 60 k

PWM Frequency T 200 - 2000 Hz 5
PWM High Level Voltage e 3.0 - 5.5 \Y,

PWM Low Level Voltage = 0 - 0.5 \%
LED_EN High Voltage T 3.0 - 5.5 Y,
LED_EN Low Voltage M 0 - 0.5 Y

Life Time e 12,000 - - HI's 6

Note)

1. The specified Icc current and power consumption are under the Vcc = 3.3V, 25, fv = 60Hz condition
whereas Mosaic pattern is displayed and fv is the frame frequency. 1 [ 1 [ 1

2. This impedance value is needed to proper display and measured form
LVDS Tx to the mating connector.

3. The specified LED current and power consumption are under the Vled = 12.0V , 25, Dimming of Max
luminance whereas White pattern is displayed and fv is the frame frequency.

4. The operation of LED Driver below minimum dimming ratio may cause flickering or reliability issue.

5. This Spec. is not effective at 100% dimming ratio as an exception because it has DC level equivalent
to OHz. In spite of acceptable range as defined, the PWM Frequency should be fixed and stable for
more consistent brightness control at any specific level desired.

6. The life time is determined as the time at which brightness of LCD at the typical LED current is 50%
compare to that of minimum value specified in table 7. under general user condition.
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3-2. Interface Connections

This LCD employs one interface connections, a 40 pin connector is used for the module electronics interface
and LED Driver.

The electronics interface connector is a model IS050-L40B-C1 manufactured by I-PEX.

Table3. MODULE CONNECTOR PIN CONFIGURATION (CN1)

Pin Symbol Description Notes
1 NC No connection
2 VCC Power Supply, 3.3V Typ.
3 VCC Power Supply, 3.3V Typ.
4 V EEDID DDC 3.3V power 1, Interface chips
5 NC No Connection 1.1LCD : SW, SW0624 (LCD Controller)
6 Clk EEDID DDC Clock including LVDS Receiver
7 DATA EEDID DDC Data 1.2 System : THC63LVDF823A
or equivalent
8 Odd_RING Negative LVDS differential data input * Pin to Pin compatible with LVDS
9 Al Do Positive LVDS differential data input
10 " GND Ground 2. Connector
11 m Negative LVDS differential data input 2.1 LCD:CABLINE-VS RECE ASSYY, I-PEX
Odd—RIN- GT05Q-40S-H10, LSM
12 ALy DI 1. Positive LVDS differential data input 1S050-L40B-C10, UJU
13 GND Ground _ or equivalent
14 Sdd—RHN2 Negative LVDS differential data input 2.2 Mating : i’gBSI,'\I(NOEr-:qSU::\’;ILﬁtCABLE
15 O o Positive LVDS differential data input 2.3 Connector pin arrangement
16 GND Ground 4 1
17 Odd CLKIN- Negative LVDS differential clock input T] ﬂ ﬂ ﬂ
18 Odd_CLKIN+ Positive LVDS differential clock input | |
19 GND Ground
20 NC No Connection [LCD Module Rear View]
21 NC No Connection
22 GND Ground
23 NC No Connection
24 NC No Connection
25 GND Ground
26 NC No Connection
27 NC No Connection
28 GND Ground
29 NC No Connection
30 NC No Connection
31 VLED_GND LED Ground
32 VLED_GND LED Ground
33 VLED_GND LED Ground
34 NC No Connection
35 BLIM PWM for Luminance control
36 LED_EN Backlight On/Off Control
37 NC No Connection (Reserved)
38 VLED LED Power Supply (7V-20V)
39 VLED LED Power Supply (7V-20V)
40 VLED LED Power Supply (7V-20V)
Ver. 1.0 Jul. 20, 2009 7124
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3-3. LVDS Signal Timing Specifications

3-3-1. DC Specification

VT Vo
.
W | \
. 1“"-... M M
el IR - T
e
Description S)c/)rlnb Min Max Unit Notes
LVDS Differential Voltage VID| 100 600 mV -
LVDS Common mode Voltage VCM 0.6 1.8 \% -
LVDS Input Voltage Range VIN 0.3 2.1 \% -
3-3-2. AC Specification
T I
LWL & oz - ; \ /
vasses XX o X X Xk X
< 1 F =T
P L o = T N YT R T
. G iuMAz, Fok e UMz g, G
Description Symbol  Min Max  Unit Notes
85MHz > Fclk
{SKEW -400 [ +400 | ps 65MHz
LVDS Clock to Data Skew Margin oMb > Folk
z>Fc
LVDS Clock to Clock Skew Margin (Even
to Odd) gin ( tskew eo | L7 | + LT | 1o -
M§X|mum deviation _ ey i +3 % i
of input clock frequency during SSC
M§X|mum moduls_ltlon frequency oo i 200 KHz i
of input clock during SSC
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< Clock skew margin between channel >

Freq.

Fmax /
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Fc enter/

Fmin

FMOD

Time
< Spread Spectrum >
3-3-3. Data Format
1) LVDS 1 Port
RCLK+
RA+/- | R3 R1 R1 RJ GO F]S R4 R§R2 R1 I?O | GO R5 R4
RB+/ [ G4 G3 G2 GJ B1 B4 G5 G4 G3 G2 41 B1 BO G
RC+/- [ B5 B4 B3 BZI DE V$YNC H$YNC Bj B4 B3 B2 DE JSYNC HSYNC
RD+/- [ G7 G4 R7 RJ X B7|B6 G7 46 R7 R X B7 B4
_PTEVTD'US‘(‘N‘I')TH'CVCIE‘ﬁ]( Current (Nt Cycte Next(NFIjthTCycle

< LVDS Data Format >

Ver. 1.0 Jul. 20, 2009
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3-4. Signal Timing Specifications

This is the signal timing required at the input of the User connector. All of the interface signal timing should be
satisfied with the following specifications and specifications of LVDS Tx/Rx for its proper operation.

Table4. TIMING TABLE

ITEM Symbol Min. | Typ. | Max. Unit Note
Dclk Frequency fCLK 66.5 | 72.3 | 76.2 MHz
Period tHP 1430 | 1526 | 1586
Hsync Blank tHFP + tWHA + tVBP 64 160 220 tCLK
Active tWH 1366 | 1366 | 1366
Period tHEP + fWHA + t(VBP 775 | 790 | 801
Vsync Blank VP 7 22 33 tHP
Active WH 768 | 768 768
DE Mode Only
3-5. Signal Timing Waveforms Condition : VCC =3.3V
Data Enable, Hsync, Vsync High: 0.7vCC
Low: 0.3VCC
tCLK 0.5 Vcc
DCLK
H tHP
sync | ¢
S tHBP tWHA % tHFP
4
Data Enable %
tvP !
WV 4
Vsync § % tVFP

tVBP W VA
Data Enable hﬂMé
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3-6. Color Input Data Reference
The brightness of each primary color (red,green and blue) is based on the 6-bit gray scale data input for the

color ; the higher the binary input, the brighter the color. The table below provides a reference for color
versus data input.

Table5. COLOR DATA REFERENCE

Input Color Data
Color RED GREEN BLUE
MSB LSB |MSB LSB MSB LSB
R5 R4 R3 R2 R1 RO G5 G4 G3 G2 G1 GO B5 B4 B3 B2 B1 BO
Black 000000 000000 000000
Red 111111 0 0000O 000000
Green 0 00000 111111 000000
Basic |Blue 0 00000 0 00000 111111
Color  |cyan 0 0000 O 111111 111111
Magenta 111111 0 00000O 111111
Yellow 111111 111111 000000
White 111111 111111 111111
RED (00) 0 0000 O 0 00000 000000
RED (01) 0 00001 0 00000 000000
RED
RED (62) 111110 0 0000O 000000
RED (63) 111111 0 00000 000000
GREEN (00) |p 0 0 0 0 0 0 0000O 000000
GREEN(01) |h o 0 0 0 0 0 00001 000000
GREEN
GREEN (62) o 0 0 0 0 0 111110 000000
GREEN (63) |h 0 0 0 0 0 111111 000000
BLUE(©0) b 0000 o0 000000 000000
BLUE(OL) b ooooo 0 0000O 000001
BLUE
BLUE(62) |, 9 0 0 0 0 0 00000 111110
BLUE(®3) b o000 o0 000000 111111
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3-7. Power Sequence

3-7-1. Logic Power and LVDS Signal Sequence

Power Supply Input
VCC

ov 10% \_ 10%

Interface Signal, Vi
LVDS

L ED on/off control Signal
LED_EN

90%

Z 90%

T3|T4
112 Valid Data

ov

T5TH

0V (Off)

Table6. POWER SEQUENCE TABLE

Parameter - Value Units
Min. Typ. Max.
T 0.5 - 10 ms
™ 0 - 50 ms
T3 0 - 50 ms
Ta 400 - - ms
Ts5 200 - - ms
T6 200 - - ms

Note)

1. Valid Data has to meet “3-3. LVDS Signal Timing Specifications”

2. Hease avoid floating state of interface signal at invalid period.

3. When the interface signal is invalid, be sure to pull down the power supply for LCD VCC to 0V.
4.LED power must be turn on after power supply for LCD and interface signal are valid.

Ver. 1.0
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3-7-2. LED_EN, PWN and LED Power Sequence

L ED on/off control Signal
LED_EN OV (Off)
T8 T9
Dimming control signal Valid Data
Of LED BL 0V (Low)
PWM
T7 T10

. 90%
LED input Voltage

VLED OV 1o

Table7. LED POWER SEQUENCE TABLE

Value )
Parameter - Units
Min. Typ. Max.
17 10 - - ms
T8 0 ) ms
T9 0 i} i} ms
10 - - ms
T10

Note)
1. Valid Data of Control signal has to meet “3-1. Electrical Characteristics”

Ver. 1.0 Jul. 20, 2009 13/24
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4. Optical Specification

Optical characteristics are determined after the unit has been ‘ON’ and stable for approximately 30 minutes in
a dark environment at 25°C. The values specifiechties approximate distance 50cm from the LCD surface

at a viewing angle of and equal to 0°.

FIG. 1 presents additional information concerning the measurementresqipnd method.

FIG. 1 Optical Characteristic Measurement Equipment and M ethod

LCD Module Pritchard 880 or

Optical Stage(x,y) equivalent

N

1':‘

50cm :

Table8. OPTICAL CHARACTERISTICS

Ta=25°C, VCC=3.3V, fV=60Hz, fCL K = 72.3MHz
Values .
Parameter S ymbol - Units Notes
Min Typ Max
Contrast Ratio CR 400 500 - 1
Surface Luminance, white -~ 170 200 - cdim2 2
Luminance Variation s 60 - - % 3
Response Time o - 16 25 ms 4
Color Coordinates [[rR*+TD
RED RX 0.562 0.592 0.622
RY 0.311 0.341 0.371
GREEN GX 0.290 0.320 0.350
GY 0.507 0.537 0.567
BLUE BX 0.122 0.152 0.182
BY 0.112 0.142 0.172
WHITE WX 0.283 0.313 0.343
WY 0.299 0.329 0.359
Viewing Angle 5
X axis, right( =0°) r 40 - - degres
X axis, left ( =180°) I 40 - - degres
y axis, up ( =90°) u 10 - - degres
y axis, down (=270°)| d 30 - - degregd
Color Gamut % - 45 -
Gray Scale 6

Ver. 1.0 Jul. 20, 2009 14 /24




- LP140WH2
@ LG Dlsplay Liquid Crystal Display

Product Specification

Note)
1. Contrast Ratio(CR) is defined mathematically as
Surface Luminance with all white pixels

Contrast Ratio =
Surface Luminance with all black pixels

2. Qurface luminance is the average of 5 point ac ross the LCD surface 50cm from the surface with
all pixels displaying white. For more information see FIG 1.

LWH = Average(L1,L2, ... L5)

3. The variation in surface luminance , Theganel total variation (- W HI TE) is determined b)i measuring LN
at each test position 1 through 13 and then defined as followed numerical formula.

For more information see FIG 2.

Minimum (L1,L2, ... L13)
WHITE _
100 Maximum (L1,L2, ... L13)

4. Response time is the time required for the display to transition from white to black (rise time, TrR) and
from black to white(Decay Time, TrD). For additional information see FIG 3.

5. Viewing angle is the angle at which the contrast ratio is greater tharhé angles are determined
for the horizontal or x axis and the vertical or y axis with respect to the z axis which is normal to the
LCD surface. For more information see FIG 4.

6. Gray scale spec ificain *fV = 60Hz
Gray Level Luminance [%] (Typ)
LO 0.18
L7 1.70
L15 6.14
L23 12.9
L31 21.7
L39 34.8
L47 52.4
L55 73.8
L63 100
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FIG. 2 Luminance

<Measuring point for Average Luminance & measuring point for lbamte variation>

H
10mm A
o & &
678 1 & 10mm
B 2 3 H,V: ACTIVE AREA
V . 9 D A H/4Amm
9 1 10 B: V/4 mm
M il POINTS: 13 POINTS
111213] 4 5
o) B O
FIG. 3Response Time Active Area

The response time is defined as the following figure and shall be measured by switching the input signal
for “black” and “white”.

TR D
% ~
B> < = <
100
Optical
Response
10t-
0 white
FIG. 4 Viewing angle Normal,
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