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i LP140WD2
@ LG Dlsplay Liquid Crystal Display

Product Specification

1. General Description

The LP40WD2 is a Color Active Matrix Liquid Crystal Display with an integral 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 14.0 inches diagonally measured active display area with HD+
resolution (1600 horizontal by 900 vertical 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 LP140WD2 has been designed to apply the interface method that enables low power, high
speed, low EMI. The LP140WD2 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 LP140WD2 characteristics provide an excellent flat display for office automation products such
as Notebook PC.

9)ey up diyg

900
E PRI et

[ _VOUT_LED

m“ < rmia
:> Control & Data |:> Power <::> EDID signal & Power

General Features

Active Screen Size 14.0 inches diagonal
PG & 3223(H t yp)>< 1 871(V t yp) 3 36( Dmax) [m m] ..........................................
BT RL § DO S O A T T R
B 600hor|sz 500 et Pirels REB <t |p arrangem R
. CoIorDepth ............... A b|t2621 A o
e ceWhlte ......... Y cd/m2( Typ5 pomt) .....................................................................
_Power Consumption | Total 4.81 Watt(Typ) @ Logicinput 0.91Watt(Typ.), BIL input 39 Watt (Typ)
Weight 320g (Max.)
_Display OperatingMode | Transmissivemode, normallywhite
Surface Treatment Anti-glare treatment of the front polarizer(3H)
. 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.

Table1. ABSOLUTE MAXIMUM RATINGS

Values
Parameter Symbol Units Notes
Min Max
Power Input Voltage VCC -0.3 4.0 Vdc at25+ 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 condensation of water.
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3. Electrical Specifications

3-1. Electrical Characteristics

The LP140WD2 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

Values
Parameter Symbol Unit | Notes
Min Typ Max
LOGIC
.. Power s upp|y|nputvo|t age .................... VCC ........ 3 0 ........ 3 3 ........ 3 6 ....... v ......... 1 .....
...................................... Mosa|c |CC SR 275 317 mA2
Power Supply Input Current i« ---e-x--peememmeeefo
Black lcc_max - 365 420 mA 3
.. Power C onsumpnon ............................ PCC ......... RN 091 ....... 1 1 ....... W ......... 2 .....
.. Power s upplylanSh Curr ent .................. |CC_P ........ RS R RN 2000 . m A ........ 4 .....
.. LVDs|mpedance .............................. zLVDs ....... 90 ........ 100 ........ 1. 1 0 ....... Q ......... 5 .....
BACKLIGHT : ( with LED Driver)
Leo Powdiifinte [l /0 /7 | \{E o (0 I ot e R
LED Power tpu’Cur’ent. ‘ ‘ B G y sl 385" 5 Y350 mA 7
. |_E D POW er Consum pt|on ....................... PLED ......... R 3 9 ........ 42 ....... W ......... 7 .....
. |_ED Power IanShcurrent ..................... |LEDP ........ SRR R RN 2000 . mA ........ 3 .....
. PWMDUty .|.q.a.t.i6 .............................................. 1 .......... R 100 ....... % ......... 9 .....
PWMJ|tter .................................................... 0 .......... S 02 ....... % I A 10
. PWM|mpedance ............................... szM ....... 20 ........ 40 ........ 60 ....... kQ ..............
PWM Frequency Frpwm - 220 - Hz 11
. PWMH|gh Leve| vo|tage ..................... VPWM H ...... 22 ......... S 5 3 ....... v ...............
. PWMLOW . Leve| vo|tage ...................... VPWML ....... 0 .......... S 0 5 ....... v ...............
|_E D_EN Impedance ........................... szM ....... 20 ........ 40 ........ 60 ....... kQ ..............
LED_EN High Voltage VLEz—EN 2.2 - 5.3 Y
LED_EN Low Voltage VieD_en 0 - 0.5 Vv
|_|feT|me ................................................... 12000 ....... R [ e Hrs12
Ver. 1.0 Dec. 16.2010 6/28




@ LG Display Liuid Crysal Display
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Note)
1. The measuring position is the connector of LCM and the test conditions are under 25C, fv = 60Hz,
Black pattern.
2. The specified Icc current and power consumption are under
the Vcc = 3.3V, 25, fv = 60Hz condition and Mosaic pattern.

3. This Spec. is the max load condition for the cable impedance designing.
4. The below figures are the measuring Vcc condition and the Vcc control block LGD used.
The Vcc condition is same as the minimum of T1 at Power on sequence.

, wee : o :‘—"_J‘\ = i Yeo_ouT
j-|' J' i " : liul :
Rising time 00 3.3\ I‘S’MISWIE”W %% L};l G?J';‘gx
Vce o : - e > : D mps:lu:\ee E I I 1ui
1 2 h ' i - S
1 e et \
oV 10% ! Dy s
’H—v—b: 0.5|vs \ , V! g ;
blf rising sl — P, —
AN IXIGE |

5. This impedance value is needed for proper display and measured form LVDS Tx to the mating connector.
6. The measuring position is the connector of LCM and the test conditions are under 25C.
7. The current and power consumption with LED Driver are under the Vled = 12.0V , 25C, Dimming of

Max luminance and White pattern with the normal frame frequency operated(60Hz).

8. The below figures are the measuring Vled condition 12.0V
and the Vled control block LGD used. Rising time 90%
VLED control block is same with Vcc control block. VLED '
:
1
1
ov  10% :

|'<—>'| 0.5ms

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

10. If Jitter of PWM is bigger than maximum, it may induce flickering.

11. 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.

12. The life time is determined as the time at which brightness of LCD is 50% compare to that of minimum
value specified in table 7. under general user condition.

Ver. 1.0 Dec. 16. 2010 7128
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3-2. Interface Connections

This LCD employs two interface connections, a 40 pin connector used for the module electronics interface and
the other connector used for the integral backlight system.

Table 3. MODULE CONNECTOR PIN CONFIGURATION (CN1)

Pin Symbol Description Notes
1 NC No Connection [Interface Chip]
SRR REELE vee LGB Logic and diiver power GAvV Ty Aagine
T vee LCD Logic and driver power (3.3VTyp.) SiW, SW0646(LCD Controller)
SR VEEDID | BBC Power (3.3 Including LVDS Receiver.
gl NG NG Gorinaation 17 2. System : SIW LVDSRx or equivalent
SRR CIKEEDID | BB Gigui " rrrr e * Pin to Pin compatible with LVDS
SRR ¥ BATA EEDID | BDG Baty * "1 e
gl ORXG: | Negative LVSS differential data inpit " [Connector] |
. 9 ........ O RXO+ P PosmveLVDS d|fferent|a| data |nput ............... LSMtron GTOSQ-4OS-H1O or equwalent
BELE RERE &NBT O Ground T -
............................. serreeaiaiisaaaaas e eeeaas | [Mating Connector]
A ORX1- _|Negative LVDS differential datainput Mating of IPEX 20455-040 or equivalent
12 ORX1+ Positive LVDS differential data input
A N GND |LCMGround [Connector pin arrangement]
14 ORX2- Negative LVDS differential data input
a5 ORKZE | Positive LVDS differential data input T 4n0” _______________________ i ﬁ
16 GND LCM Ground
BSOS | T T el T ol | oot o |l N e W
. :Z. N 'O'gri](' A ‘ ...... 2)'.3? AN I, A AR MUl Repr View]
B I ERXO- " Négé'ti\}é'l_'\'/'lj's' differenfial data input =~
X ERX0+ '|Positive LVDS differentiai data input
RETR REEE RO O Ground ™7
< B ERX1- " '|Negative LVDS differentiai data input
Y B ERX1+ ~'|Positive LVDS differentiai data input
ST EEEE &G O Ground ™7
7 ERX2- " |Negative LVDS differentiai data input
TN ERX2+ " '|Positive LVDS differentiai data input
RETARS LR &NET O Ground
- ERXC- | Negative LVDS differentiai ciock input~
VI ERXC+ | Positive LVDS differentiai ciock input =~~~
STV REREE GNG LCM Grotind (LED Backlight Ground) """
sy GNG LCM Groiird’ (LED Backlight Grodad) =~ """
TV REEE GNG LCM Groiird’ (LED Backlight Grodad) """
34 NC No Connection
I PWM System PWM Signai input for dimming
SOt BE CED BN |LED Backiight Omio
SPEEE R NG No Connaaiiony 71 e
SSVAIE EER VIED LED Backlight Power (/-21y) e
SVIE SRR VIED LED Backlight Power (/-21y) 1w
SOYIE SRR VIED LED Backlight Power (/-21y) 1w

Ver. 1.0 Dec. 16. 2010 8/28
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3-3. LVDS Signal Timing Specifications

3-3-1. DC Specification

LVDS - y I
Vol
S A e S
LVDS + A -t
Vem VINiMAX VINiMIN
#|Vip| = |(LVDS+) ~ (LVDS-)|
#Vew = {(LVDS+) + (LVDS-)}/2
ov
Description S{)Tb Min Max Unit Notes
LVDS Differential Voltage Vil 100 600 mV -
LVDS Common mode Voltage Vewm 0.6 1.8 V -
LVDS Input Voltage Range VN 0.3 2.1 V -
YAWAN. IXIC QL. COIM
3-3-2. AC Spedification /| ‘ WA'YI"a VA S
< Tew N
1 |
LVDS Clock /7 / \ \ AI /
|
R I
wospata X X KU X R X X & XXk X
: :"1 tskew (Fex = 1/Teid
|'>| 1) 85MHz > Fclk = 65MHz : -400 ~ +400
tokew 2) 65MHz > Folk = 25MHz : -600 ~ +600
Description Symbol Min Max | Unit Notes
85MHz > Fclk 2
tskew -400 | +400 ps 65MHz
LVDS Clock to Data Skew Margin 55MHz > Folk >
z>Fclk 2
tskew -600 | +600 ps 25MHz
LVDS Clock to Clock Skew Margin (Even
to Odd) gin( tskew eo | - 117 +A7 | T -
Maxi deviati
§X|mum eviation ' For i 43 % i
of input clock frequency during SSC
Maximum modulation frequency
F - 200 KH -
of input clock during SSC Mob z

Ver. 1.0

Dec. 16. 2010
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T
|
| Toi
I

LVDS Even Clock *
|

€

a

LVDS Even Data

A X A X X A& XX

X

< Clock skew margin between channel >

Freqy
Fmax
Fcenter * FDE\/
Fcenter/
I:min
gl |-
al L
—1
FMOD
>
i Ime
WAWLYAY) m (A w (4%
VIVIA T L
SEpreadiSpeglinie, et
3-3-3. Data Format
1) LVDS 2 Port
Telk
RCLK + B Tolk * 4/7 | Tolk* 3/7 N
N Telk* 1/7 h | MSB R7
RXinCQ +/- OR3 OR2 OR1 ORO 0G0 OR5 OR4 OR3 OR2 OR1 m 0G0 OR5 OR4 R6
3 ) R5
RXinO1 +/- 0G4 | 0G3 0G2 0G1 OB1 OBO 0G5 0G3 0G2 | 0G1 OB1 0OBO 0G5 R4
R3
o e o Lo [ o (D) =
RXinO3 +/- 0G7 | 0G6 OR7 OR6 X OB7 0B6 0G7 0G6 OR7 m 0B7 0OB6 R1
| | 1 [LsB | RO
RXInEQ +/- ER3 ER2 ER1 ERO EGO ER5 ER4 ER3 ER2 ER1 m EGO ER5 ER4
i ! i * ODD = 1st Pixel
RXINE1 +/- EG4 | EG3 EG2 EG1 EB1 m EG5 EG3 EG2 | EG1 EB1 m EG5 EVEN = 2nd Pixel
e D EEEREEIICIT
RXINE3 +/- EG7 EG6 ER7 ER6 X EB7 E EG7 EG6 ER7 E EB7 E
—Previous(N-1)th Cycle Current(Nth) CycleHNext(Nﬂ)th Cycle—

<LVDS Data Format >

Ver. 1.0 Dec. 16. 2010
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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

I TEM Symbo | Min. Typ. Max. Unit Note
DCLK Frequency fok - 96 - MHz
Period typ 1704 1728 1768
Hsync Width tun 32 32 48 tCLK
Width-Active tWip 1600 1600 1600
Period typ 910 926 934
YsYne I \vidtn tw 2 5 7 tHP
Width-Active twy, 900 900 900
Horizontal back porch thge 32 48 64

tCLK
Data Horizontal front porch thep 40 48 56
Enable | Vertical back porch tygp 7 18 21
Vertical front porch tyep 1 3 6 e

Appendix) Al r‘liabYIit'e‘ ;:]e's e‘ified for timb%zbecificzﬁibn based of) fefrdsh rate of 60 Hz.
Even thoug ctl‘al perfarmanée inf50Hz and 40HZ fordew:pawer is displayedwmormally,
remark and inform to user that display quality in 40 Hz and 50 Hz is out of guarantee range.

High: 0.7vCC
Low: 0.3VCC

3-5. Signal Timing Waveforms

Condition : V¢ =3.3V

thp
Hsync tum Y
3 thep twHa §§ thrp \J
. . & —
Date Enable /"' §§ \
tvp
— [twy 4 ]

Vsync\ |

tvep twva

y % - .
AN

LV S

Ver. 1.0 Dec. 16. 2010
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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.

versus data input.

Table 5. COLOR DATA REFERENCE

The table below provides a reference for color

Input Color Data
Color RED GREEN BLUE
MSB LSB|MSB LSB|MSB LSB
R5 R4 R3 R2 R1 RO|G5 G4 G3 G2 G1 G0|B5 B4 B3 B2 B1 BO
Black 0 0 0 0 0 ojo 0 0 0 0 0f0 0 0 0 0 0
Red ............. 11 ..... 11 ..... e 100 ..... (.) ..... oo ..... ooo ..... oo ..... (.) ..... O.

Green ........... oo ..... oo ..... 001 ..... o 1 ..... 1 1 ..... 1 oo ..... oo ..... (.) ..... O.

e Blue ............ oo ..... oo ..... oooo ..... (.) ..... oo ..... (.) .1 ..... 1 ..... R o 1 ..... 1 .

Color Cyan ............ oo ..... oo ..... 001 ..... o 1 ..... 1 1 ..... 1 .1 ..... 1 ..... R o 1 ..... 1 .

Magenta ........ 11 ..... 11 ..... e 100 ..... (.) ..... oo ..... (.) .1 ..... 1 ..... R o 1 ..... 1 .

.Y.e.l.lc.);l\./ .......... 11 ..... 11 ..... S 11 ..... o 1 ..... 1 1 ..... 1 oo ..... oo ..... (.) ..... O.

Wh|te‘y ..... 1'1‘11 ..... 1\11\‘1\11\‘1 ‘1"'1 ..... 1 ..... 1.
REE(TO?) —( 0—( OTT—‘ 0 ‘OﬁRO 0N 70N 10 N0 Q|0 0 o) 0 0 0
RED(01) ....... oo ..... oo ..... 0100 ..... (.) ..... oo ..... ooo ..... oo ..... (.) ..... O.
mep |
RED(62) ....... 11 ..... 11 ..... e ooo ..... (.) ..... oo ..... ooo ..... oo ..... (.) ..... O.
RED(63) ....... 11 ..... 11 ..... e 100 ..... (.) ..... oo ..... ooo ..... oo ..... (.) ..... O.
GREEN (00) 0 0 0 0 0 ojo 0 0 0 0 0f0 0 0 0 0 0
GREEN(01)oo ..... oo ..... oooo ..... (.) ..... oo ..... 1 oo ..... oo ..... (.) ..... O.
GrEEN |
GREEN(62)00 ..... oo ..... 001 ..... o 1 ..... 1 1 ..... ooo ..... oo ..... (.) ..... O.
GREEN(63)oo ..... oo ..... 001 ..... S 1 ..... 1 1 ..... 1 oo ..... oo ..... (.) ..... O.
BLUE (00) 0 0 0 0 0 ojo 0 0 0 0 0f0 0 0 0 0 0
BLUE(01) ...... oo ..... oo ..... oooo ..... (.) ..... oo ..... ooo ..... oo ..... (.) ..... 1.
suE |
BLUE(62) ...... oo ..... oo ..... oooo ..... (.) ..... oo ..... (.) .1 ..... 1 ..... R o 1 ..... O.
BLUE(63) ...... oo ..... oo ..... oooo ..... (.) ..... oo ..... (.) .1 ..... 1 ..... R o 1 ..... 1 .

Ver. 1.0

Dec. 16. 2010

12/28




@ LG Display LP140WD2

Liquid Crystal Display

Product Specification

3-7. Power Sequence

Power Supply Input
VCC
Interface Signal, V, Valid Data
LVDS C '
ov
LD BL Ts T sov sov Te
On/Off Control Signal OV (Off)
LED_EN _ T
R T A
LED BL Valid Data
Dimming Control Signal 0V (Low)
PWM

’ y v ‘ \ B |
LED Driverlr‘put‘VoIt@ e‘
VLED oV
Table 6. POWER SEQUENCE TABLE
i Value LED Value
Logic Units Units
Parameter Min. Typ. Max. Parameter Min. Typ. Max.
T, 0.5 - 10 ms T 0 - - ms
T, 0 - 50 ms Ty 0 - - ms
T, 0 - - ms T1o 0 - - ms
T, 150 - - ms Tiq 0 - - ms
Ts 200 - - ms Tyo 0.5 - - ms
Ts 0 - - ms Tis 0 - 5000 ms
T, 0 - 10 ms
Note)

1. Do not insert the mating cable when system turn on.

2. Valid Data have to meet “3-3. LVDS Signal Timing Specifications”

3. LVDS, LED_EN and PWM need to be on pull-down condition on invalid status.

4. LGD recommend the rising sequence of VLED after the Vcc and valid status of LVDS turn on.

Ver. 1.0 Dec. 16. 2010 13/28
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4. Optical Specification

Optical characteristics are determined after the unit has been ‘ON’ and stable for approximately 20 minutes in
a dark environment at 25°C. The values specified are at an approximate distance 50cm from the LCD surface
at a viewing angle of ® and ® equal to 0°.
FIG. 1 presents additional information concerning the measurement equipment and method.

FIG. 1 Optical Characteristic Measurement Equipment and Method

Optical Stage(x,y

LCD Module

Equipment

500mm=E50mm

Table 7. OPTICAL CHARACTERISTICS
Ta=25°C, VCC=3.3V, fv=60Hz, f = 96MHz

Parar‘leteﬂ ‘ Y ’Symbol ‘Twn' @es‘h i =4 “Uhits | M Notes
BV EAVENV AV LY yp px
Contrast Ratio™ " W/ W/ W} WeR A 350" ) e 1
Surtace Lumirancs e | Ly S -z | e |
Luminance Variation Swameeo) 70 T T %... 5
SWHITE(13p) 60 70 - %
Response Time g, Ty [ o6 s ms A
Color Coordinates
................... ey s s G we s e
e | RYC 10318 0348 | od7s | L
GREEN GX 0.310 0.340 0.370
........................ v T sme T e T emes
FERTEREREE R VRS P OOt Gyl
........................ T B R 7Tt IR CRE
STV SR es 1 aas G|
........................ R B N R ¥ Tkl CEELEL IRLIEEIUEE
VlewmgAngIe e R SR TR
.............. an|sr|ght((D=O°) R R NV —degree
an|sIeft((D=180°)®I .......... PERRE S JEEIEE RN | degree .....................
an|sup((D=90°) ......... FARE EEYIR RS B RN & degree .....................
. y aX|s o (<D=270°) ..... ORI R AR SR | degree .....................
GrayScaIe ........................................................................................... S
G I MRS PSRt L R R AR
Ver. 1.0 Dec. 16. 2010 14728
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Note)
1. Contrast Ratio(CR) is defined mathematically as

Surface Luminance with all white pixels

Contrast Ratio =
Surface Luminance with all black pixels

2. Surface luminance is the average of 5 point across the LCD surface 50cm from the surface with
all pixels displaying white. For more informationsee FIG 1.

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

3. The variation in surface luminance, The panel total variation (6 WHITE) is determined by measuring LN

at each test position 1 through 13 and then defined as following numerical formula.
For more informationsee FIG 2.

S WHITE(=

Maximum(L1,L2, ... L13) - Minimum(L1,L2, ... L13)

Maximum(L1,L2, ...

4. Response time is the time required for thexdisplay

from blac

5. Viewing an
for the horizontal or x axis and the verti

LCD surface. For more information see FIG 4.

6. Gray scale specification

*100(%)
L13)

transition frem white to black (rise time, TrR) and

*fV = 60Hz

Gray Level Luminance [%] (Typ)

LO 0.18
.................. [
B ARSHAIIS ISHSHNNY fen
-SRI IUSHSHRHNS O
e B2

L39 32.8
e D g
e 85 T

L63 100

isthe ahgle at whic the!cJ st am10? er re” determined

or y axis with respect to the z axis which is normal to the

Ver. 1.0

Dec. 16. 2010
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FIG. 2 Luminance

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

H .
| | —2— . Bl ke
F | o T A M.
$) T @ @ H,V : ACTIVE AREA
: H A H/4 mm
-l CE I @ ................... . @ S B:V/4 mm
C:10 mm
@ D:10 mm
> ¥ (L@ { ; @“ POINTS : 13 POINTS

FIG. 3 Response Time

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

Trg

%

—»

Optical
Response
To] PR I
O  white
black
FIG. 4 Viewing angle Normal

Ver. 1.0 Dec. 16. 2010 16/28
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5. Mechanical Characteristics

The contents provide general mechanical characteristics for the model LP140WD2.
In addition the figures in the next page are detailed mechanical drawing of the LCD.

Horizontal 322.3+0.5mm
Outline Dimension Vertical 187.1+0.5mm
Thickness 3.6mm (max)
Bezel Area Horizontal 313.40 £ 0.5mm
(Pol. Size) Vertical 177.45 + 0.5mm
Horizontal 309.12mm
Active Display Area
Vertical 173.88 mm
Weight 320g (Max.)
Surface Treatment Anti glare treatment of the front polarizer(3H)

WA JXdicd. com

Ver. 1.0 Dec. 16. 2010 17/28
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<FRONT VIEW>
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Note) Unit:[mm], General tolerance: + 0.5mm
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Note) Unit:[mm], General tolerance: + 0.5mm
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6. Reliability
Environment test condition
No. Test Item Conditions
1 High temperature storage test Ta=60°C, 240h
2 Low temperature storage test Ta=-20°C, 240h
3 High temperature operation test Ta=50°C, 50%RH, 240h
4 Low temperature operation test Ta=0°C, 240h
5 Vibration test (non-operating) Sine wave, 10 ~ 500 ~ 10Hz, 1.5G, 0.37oct/min
3 axis, 1hour/axis
6 Shock test (non-operating) Half sine wave, 180G, 2ms
one shock of each six faces(l.e. run 180G 2ms
for all six faces)
7 Altitude operating | 0~ 10,000 feet (3,048m) 24Hr
storage / shipment | 0~ 40,000 feet (12,192m) 24Hr

{ Result Evaluation Criteria }
There should h’angdwh' h/might affb&t{h’e practical diSplay fénctiofy when thedisplay quality
iti

’berbc
test is cond'ce‘iunc‘e rperl qeratingc‘on LN TAY ‘TA'S
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7. International Standards
7-1. Safety

a) UL 60950-1, Second Edition, Underwriters Laboratories Inc.
Information Technology Equipment - Safety - Part 1 : General Requirements.

b) CAN/CSA C22.2 No.60950-1-07, Second Edition, Canadian Standards Association.
Information Technology Equipment - Safety - Part 1 : General Requirements.

c) EN 60950-1:2006 + A11:2009, European Committee for Electrotechnical Standardization (CENELEC).
Information Technology Equipment - Safety - Part 1 : General Requirements.

d) IEC 60950-1:2005, Second Edition, The International Electrotechnical Commission (IEC).
Information Technology Equipment - Safety - Part 1 : General Requirements.

7-2. EMC

a) ANSI C63.4 “American National Standard for Methods of Measurement of Radio-Noise
Emissions from Low-Voltage Electrical and Electronic Equipment in the Range of 9 kHz to 40 GHz.”
American National Standards Institute (ANSI), 2003.

b) CISPR 22 “Information technology equipment — Radio disturbance characteristics — Limit and
methods of measurement." International Special Committee on Radio Interference
(CISPR),.2005.

c) CISPR 13"Sdund'anditeleVisiof brdadcast feCeivers anth@ssotiatedequipfmentl= Radlo disturbance
charactefigtios!- Ligits Bnd hetifod of medsbigement. "JnternationalSpecial Committee on Radio
Interference (CISPR), 2006.

7-3. Environment

a) RoHS, Directive 2002/95/EC of the European Parliament and of the council of 27 January 2003
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8. Packing

8-1. Designation of Lot Mark
a) Lot Mark

A B C D E F G H I J K L M

A,B,C: SIZE(INCH) D:YEAR
E: MONTH F~ M: SERIAL NO.

Note
1. YEAR

Year 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010

Mark 1 2 3 4 5 6 7 8 9 0

2. MONTH

Month Nov

Dec

b) Location of Lot Mark

Serial No. is printed on the label. The label is attached to the backside of the LCD module.
This is subject to change without prior notice.

8-2. Packing Form

a) Package quantity in one box : 30 pcs

b) Box Size : 490mm X 390mm X 256 mm

Ver. 1.0 Dec. 16. 2010
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8-3. Label Description
Mode! Name
A
AR INY RO RN A S ORI AT - BemovecoPE
P AgWD2 T B MS93PEE88Z17THGTO00UY T 00 :
\ P/N:93P5688 FRU¢93P5:589 KXKLXLRXRXKXKX KKK,
(H US RoHS Verified
osameer oo 0o LHNTARIINNA| D vepcooe
Lot Mark

LGD Code
(1)ModelName: L P 1 40 WD2 - T L B 1

_l_— Revision Code

= Product Type

Size (inch) : 14.0”
Application: NBPC
LGD Brand Initial: L

(2) Lot Mark :140 0 C1500001

9
T T SERIAL NO.

MONTH
YEAR
SIZE

Lenovo Code

1)PIN : 93P5688

2)FRU : 93P5689
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9. PRECAUTIONS

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

9-1. MOUNTING PRECAUTIONS

(1) You must mount a module using holes arranged in four corners or four sides.

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

t h e
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.

(3) Please attach the surface 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.

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

(5) 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.

(6) 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 are detrimental
to the polarizer.)

(7) When the surface becomes dusty, please wipe gently with absorbent cotton or other soft materials like

chamoisysoaks gith petroleum benzene.{Nogmal- heane |s\recomme ded=for gleaning the adhesives
used to at&a h fr!> réak polrizers. Do Wot usé acetbrie, toluefie and alcohol because they cause
chemical d m&et the’pol |ze|‘ WS W S

(8) Wipe off saliva or water drops as soon as possible. Their long time contact with polarizer causes
deformations and color fading.
(9) Do not open the case because inside circuits do not have sufficient strength.

9-2. OPERATING PRECAUTIONS

(1) The spike noise causes the mis-operation of circuits. It should be lower than following voltage :
V=4 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.

Ver. 1.0 Dec. 16. 2010 2428
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9-3. 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.

9-4. PRECAUTIONS FOR STRONG LIGHT EXPOSURE

Strong light exposure causes degradation of polarizer and color filter.

9-5. 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.

9-6. HANDLING PRECAUTIONS FOR PROTECTION FILM

(1) When the protection film is peeled off, static electricity is generated between the film and polarizer.
This should bg peefd off sl Iy nd carefull)%g/“people who arg electpieally gro;mde,d andyvith well
t

ion-blown & r& condition, e

(2) The protectibn f:;:ﬂ gtta‘hed o the polarizeérwith'a small.amountof glue’ Ifsamestress is applied
to rub the protection film against the polafizer 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.
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APPENDIX A. Enhanced Extended Display Identification Data (EEDID™) 1/3
LP140WD2-TLB1 EDID Data _ver. 0.3 201010 21
3’;_ 'ﬂ Field Name and Comments :;L’i Vahue

i 00 |Header 00 | tooooons
1 01 |Heads FF [ 11111111
I 2 nx Header FF 11111111
"a E 03 Header FF 11111111
3 4 04 |Header FF [ L
m 5 05 Header FF 11111111
] 06 Header FF 11111111
T LIk} Header [111] ooooooog
= 5 08 |EISAmarexfuchme code [ 3 Character ID ) LGD 30 | ooilnooo
'a o Lk EIS A maroxfuchare code | Compressed ASC 1) F4 | 11100100
(= 0 0A |Panel Suppliss Resermed - Product Code 02Edh E2z [ 11100010
11 0B |{ Hec LSE ficet | 0z [ vooosolo
= 12 0C  |LCDr Module Serial Ho - Prefemed bt Optioral (0" Frut used) o0 | oooonoon
g -E 13 0D |LCD Module Serial Ho - Prefemed bt Optioral (0" Erut used) o0 [ ooeonoon
- 14 (E |LCD Module Serial Ho - Prefured bt Optioral (0" Frut used) o0 | oooonoon
:E - 15 0F |LCD Module Serial Ho - Prefumed bt Optioral (0" Frut used) o0 | ooconoos
= 16 10 |Week of Maromuchurs 00 weekis 00 | tooooono
=] 17 11 | Vear of Maarfachme 2010 ears 14 | toololon
= 18 12 |[EDID strachmeversion#= 1 01 [ oooooaol
=~ 19 13 |EDDmevisiond= 3 03 | vooosoll
- 20 14  |Wideo inpant Defirdtion = Digital sizral 20 | Looooono
3 5 21 15 | Tifwc H image size (Ronmded am)= 31 an 1F [ tooniiin
B w| gz Mg | Tifce ¥ imme sime (Ronmuled ) =gl7 11 [ oootoon
E E e 17\ 7% [ 01111000
Ry 24 TRV iy oA [ ooooieo
25| 19 |BedfCress Low Eire (FxRpitecier) @ O . e 23 [ oloenoil
26 14  |BhueWhite Low Bits (BB EcFr) 45 [ t1coo101
A I 1B |Red® Re=0591 97 [ loowoiil
= E | 1C  |Red¥ Ry-0343 £9 [ tloLLe0
S E [ = 1D |Cresn® G- 0340 =7 [ wowoni
w E £ 1E  |Green¥ fhy=055% £E | looolllo
g 5 31 IT [Ble X Ex-0157 a3 [ voloLans
& 32 MW |Bhe¥ EBy=0129 21 [ vorooonl
3 21 |White H WEe= 0313 =0 [ vioLoono
34 72 |WEde ¥ Wy=0329 54 [ ulolo100
I 23 |Ectablished timing 1 {00k Frotused) 00 | vooooono
E = Bl Ee 24 |Ectablished timing 2 {00k frot used) 00 [ vooooono
A Bl 3 75 | Tfarofacburer's timirgs (00h Erot used) 00 | voooonno
e 26 |Stamdard timirg ID 1 (0 1k ot used) 01 [ vooooool
£ 27 |Standard timirg 101 (0 1k Frotused) 01 [ vooooaol
40 28 |Standwrd timirg ID2 (0 1 Frotused) 01 [ voooonn
41 29 |Standard timirg ID2 (0 1k Frotused) 01 [ vooosaol
= 42 1A | Staredard timing ID3 (0 1k frot used) 01 [ voooonnl
oo 43 I8 |Standard timing IDG (0 1k Frotused) 01 [ voooonn
g 44 IC | Staredard timing D4 (0 1k Frot used) 01 [ vooooonl
e 45 2D |Stardard timirg I04 (0 1k ot used) 01 [ vooooaol
= 46 IE | Standard timirg ID'5 (0 1k ot used) 01 [ voooonol
2 47 IF | Standard timirg 105 (0 1k ot used) 01 [ vooosaol
& 45 30 |Stardard timir ID6 (0 1k ot used) 01 [ voooonnl
& 45 31 |Standard timirg 106 (0 1k Frotused) 01 [ voooonn
50 32 |Standerd timirg ID7 (0 1k Frotused) 01 [ vooooonl
51 33 |Standard timirg ID7 (0 1k Frotused) 01 [ vooosaol
32 34 |Standurd timing ID8 (0 1h Frotused) 01 [ voooonol
53 35 | Standard timir 108 (0 1k ot used) 01 | vooooool
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%hi_ _ﬁ Field Name and Comments E Vahue
54 36 |Piwel Clocks10,000 (LEE) 96 TiHz @ 60Hz S0 | Looooooo
55 37 |Piel Clocks10,000 (HMSE) 2E [ ooloolol
56 3t Horimontal Autire [lomrer B hits) 1600 Poels 41 alooo000
57 32 Horimorital Blanboirgsg Thp-HaA) [lomrer & hiits) 128 Piels g0 10000000
53 34 |Horisortal Actie / Horimontal Blavdcingy Thp- LA ) fupper 4 :#hits ) 60 | 0lloooon
ny 59 3B | ertical sortive 900 Lines £4 | 1oooolon
= ] 3¢ |Vertical Blading (Top-ELA) (DE Eluboing typ for DE ondy parels ) 26 Litws 1A [ ooolloie
B 61 3D |Wertical Active : Vertical Elnbing (Top-ELA) (upper 4:4bits) 30 [ ooiiooos
] 2 3E  |Horisontal Syme. Offcet (Thip ) 43 Piels 30 | oo1lo000
§ 63 3F  |Horisontal Syme Pulse Width (HSEAT) 32 Piels 20 [ oolooooo
G54 40 Wertical Sy Offeet(Trdp ) @ Sy Width (VEPAT) 3 Lines : 5 Lies 3L 00110101
? 5 41  |Horisontal Wertical Syne Offeetidth  (upper Zhite ) 00 | ooooooon
B 6 47 | Horisordal Fuage Size (mm) 3l0mm 36 [ oollo11o
B 67 43 |Wertical Fnage Size  (mm) 174 mm AE [ 10101110
it} 44 Horizorital fnagze Sime S Wertical Inage Sime 10 o0010000
9 45 |Horisontal Border = 0 { Zero for Hotebook: L CIH) 0D | ooooooon
70 46 |Wertical Border=0  { Zero for Hotehook LCD ) 00 | ooooooon
1 4 |Hon-Eerhce, Homal displey.no stereo. Digital Sepamte | Weyme_WEG. Heme HEGWDEandy | o0 [ soonnen
niote : LEE is cet to '] panel is DE-timing ordr. A cat be izpored.
72 48 |Flag 00 | ooooooon
73 40  |Flag 0D | ooooooon
74 i [Flag 00 | ooooooon
75 4B |Data Type Tag (Descriptor Defied by marndchorer ) 0D | ooooooon
- 76 i€ [Flag 00 | ooooooon
* 77 4D, | Descripter Defimed bypmarnsfashimer W = = 0 [ oooooono
a2 Fa JE\ | B aiptod Defni d ey meneafciarer (1]1] nonoo0on
= o [ W0ar \Desniptor Difmeile mornstitred N B N N ol [ ooooooeo
&0 &0 = |Desciptor Defined bey mardmacturer 00 | ooooooon
§ Nl 51  |Descriptor Defined ber marnfachirer 0D | ooooooon
b a2 52  |Descriptor Defined by marnmfachurer 00 | ooooooon
E 83 53  |Descriptor Defined by marnmfachurer 0D | ooooooon
e a4 54  |Descriptor Defined by marnmfachurer 00 | ooooooon
a5 55 |Desciptor Defined ber maromfachirer 0D | ooooooon
a6 56 | Descriptor Defined bey marnmfachurer 00 | ooooooon
a7 57  |Descriptor Defined by marnmfachurer 0D | ooooooon
a3 5%  |Descriptor Defined by marnmfachurer 00 | ooooooon
a9 59 Dresaiptor Defived by marofacbwer (111] ooooonon
a0 A |Flag 00 | ooooooon
91 5B [Flag 0D | ooooooon
92 ¢ [Flag 00 | ooooooon
93 5D |Dita Type Taz | A5 CIString | FE | 11111110
- a4 5E  |Flag 00 | ooooooon
£ 95 5F | ASCH Siring L 4C | oloo1ion
8 a6 60 | ASCH Sting o 47 [ olooeill
E-c 97 6l | ASCI String 20 | ooloooon
03 62 | ASCI Siring o) 44 | olooolon
§ 99 63 |ASCHSiring i 60 | 01101001
%g 100 6d ASCH Sring H T3 01110011
E 101 65 |ASCISing T 0 [ oiiioeos
= 102 66 | ASCI Siring 1 6C [ ollolion
103 67  |ASCH String 1 61 | 01100001
104 1] LAECH Soing i T9 011116001
105 60 | Maasfachorer BAHEE 13 char--= 040 then terminate writh 450 T code 0.4h set remaining char = 20k) [ 0A [ ooooieie
106 64 | Marorcturer B/H{E=13 char--= 0idy ther terminate with A5C T code 085 set remaining char = 20k [ 20 [ ovlo0000
107 6B  |Maosfcturer B/H{E=13 char--= 0idy, ther terminate ith A5C T code 055 set emaining char= 2003 [ 20 [ oo1o0000
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;’;L _ﬁ Field Name and Comments E Vahue
108 ¢ |Flaz 00 | ooooooos
104 60 |Flag oo [ oooooooo
110 6E |Flaz oo | oooooeos
111 6F |Data Type Tag | ASCH String ) FE | 11111110
112 M (Fhg oo [ ooooooo
¥ 113 7 [ASCHSTne L 4C | oloo1lon
8 114 | 7 |A5CHSmes T 50 | ol010000
E-u 115 7 | ASCHSmins 1 31 [ oolloool
116 74 |ASCHSming 4 34 [ oo110100
§ 117 N5 |ASCHSTne 0 30 | oolioo00
bp 113 7 | ASCIString W £T [ mo100ll
e 119 7 | ASCHSmng I 44 | oloooion
EE" 120 "% |ASCHSming 2 32 [ oolloole
121 n0  [ASCHSrne - 2D [ oolo11ol
122 TA | ASCIString T £ | 01010100
123 "B |ASCHSting L 4C [ olooiion
124 T | ASCT String E 42 [ olooool
125 D |ASCHStne 1 31 [ ooniooo
= 126 "E  |Eencion flag (# of optional 125 panel I exteveinr block to followr, Typ = 0 00 | ooooooo
5 127 OF | Chieck Sum(The 1-bte am of all 128 bytes i this pamed I black shall = 0) 39 | oowiene
’ v ‘ ' ‘ \ | s A \ (Ta Ya
LA A TA'T) , PAD MR VAN
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