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LP140WH1

@ LG Display Liquid Crystal Display

Product Specification

1. General Description

The LP140WHL1 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(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 LP140WH1 has been designed to apply the interface method that enables low power, high speed, low
EMI.

The LP140WH1 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
LP140WH1 characteristics provide an excellent flat display for office automation products such as Notebook
PC.
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General Features

. fctive Sereen Size. . el 14.0 inches diagonal. ... coue oo s G R T S S
_Outline Dimension Il 323.5(H, typ) & 1920V, typ) & S52@max)[mml
XL DI sy 0.2260IM, 202060 M v U T A e
sPelRormat. .o g 1366 horiz. By 768 vert. Pixels RGB strip.arangement ... .o uui st
S LI L N O 202 LA COlOrS st imon okt S B A S B
_Luminance, White | 220 CAIMIYDD PO, o e s s S S R S ST
. Power Consumption | Total 4.8 Watt(Max.) @ LCM circuit 1.5 Watt(Max.), B/L input 3.3 Watt(Max.)
Wweignt | BOgMax)
. Display Operating Mode | Transmissive mode, normallywhite . @ e

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

RoHS Comply Yes

Ver. 1.0 March. 03, 2009
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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.

Table1l. ABSOLUTE MAXIMUM RATINGS

Values
Parameter Symbol Units Notes
Min Max
Power Input Voltage VCC -0.3 4.0 Vdc at 25+ 5°C
Operating Temperature Top 0 50 °X 1
Storage Temperature Hst -20 60 °X 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 beX3®ax, and no condensation of water.

90% 80%

60 /. 60%
¥Va BuI;)t 50 / Humldlt'@(:rage
emperature| E']DD y %)RH]
| 7
0 7 40% s
0 “/) . =
i e Operation
20 S e
o i 20%
10 o e
SRRy 10%
. e S / i
ij’rf/ 5 o R
f’/’;/ »

Dry Bulb Temperature| "ﬁ 00

[]
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3. Electrical Specifications
3-1. Electrical Characteristics

The LP140WH1 requires two power inputs. One is employed to power the LCD electronics and to drive the
TFT array and liquid crystal. The second input which powers the LED BL.
Table2. ELECTRICAL CHARACTERISTICS

Parameter Symbol - Values Unit Notes
Min Typ Max
LOGIC : _
Power Supply Input Voltage Vcce 3.0 3.3 3.6 \
Power Supply Input Current lcc - 400 465 mA 1
Power Consumption Pcc - 1.3 15 W 1
Power Supply Inrush Current lcc_p 4o - 1500 mA
LVDS Impedance Z1vDs 90 100 110 ﬁ 2
BACKLIGHT : ( w/o LED Driver) >
LED Power Input V(_Jltage VLED _7.0 12.0 20.0 V
LED Power Input Current ILED - 20 - mA
LED Power Consumption PLeD i 3.1 3.3 w
LED Power Inrush C_:urrent ILED_P - - - rr_]A
PWM Dimming (Duty) Ratio - 8.0 - 100 % 4
PWM Impedance ZPwM 20 40 60 kb _
PWM Frequency Frwm 200 - 1000 Hz 5
PWM High Level Voltage VPwWM_H 3.0 - 5.3 \%
PWM Low Level Vo:ltage VPwMm_L 0 - 0.5 V
LED_EN High Voltage VLED_EN_H 3.0 - 5.3 \%
LED_EN Low VOItage VLED EN_L _ 0 - 0.5 V
LED_ED Impedance ZrpwM 20 40 60 ki
Life Time 15,000 - - Hrs 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.

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 sum of operating time at which brightness of LCM at the typical LED

current is 50% compare to that of minimum value specified in table7. under general user condition.

Ver. 1.0 March. 03, 2009 6/31
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3-2. Interface Connections
This LCD employs two interface connections, a 40 pin connector is used for the module electronics interface
and the other connector is used for the integral backlight system.

The electronics interface connector is a model CABLINE-VS RECE ASS'Y manufactured by I-PEX.

Table3. MODULE CONNECTOR PIN CONFIGURATION (CN1)

Pin Symbol Description Notes
1 NC Reserved (Connector Test)
i .2 .......... vcc ....... Power Supp|y33VTyp ................................
N T TR SO |
D L " 1T LG - S, SWos24 (LoD Contralen)
5 NC including LVDS Receiver
........................................................................... 1.2 System : THC63LVDF823A
.8 ) CKEEDD | o S or equivalent
7 DATA EEDID DDC Data * Pin to Pin compatible with LVDS
s | Odd_RuO- | NegativeLVDS differential data input
9 | Odd_RvO+ | Positive LVDS differential data input 2. Connector
10 GND Ground 21LCD: CAB‘LINE—VS RECE ASS'Y, I-PEX
........................................................................... or its compatibles
11 Odd_Rn1- Negative LVDS differential data input 2.2 Mating : CABLINE-VS PLUG CABLE
L] o fpostve oS anremaemaimpu | sy orcodent
13 GND Ground
| odd_Rv2- | Negative LVDS differential data input :
i | o resne osameen s Wi eeeesesesn]
16 GND Ground
17 | Odd_CLKIN-  |NegativeLVDS differential clock input | |
107 | o clns | o o e ook
M oo | IO e
. | N L NOGOMNBEHION @
21 NC No Connection
< 19 ......... GND ....... Ground .............................................
5 23 .......... Nc ........ Noconnecuon ........................................
5 24 .......... Nc ........ Noconnecuon ........................................
3 19 ......... GND ....... Ground .............................................
Z 26 .......... Nc ........ Noconnecnon ........................................
. 27 .......... Nc ........ Noconnecnon ........................................
1o [ewefeownd
S Ne ] LT O |
30 NC No Connection
) 31 """ VLED GND™ ™" "[LED Ground ="~ """ T T r o nm s nanmnam s
a2 | VLED_GND  [LED Ground
a3 | VLED_GND  |[LED Ground
v R PR (Connector Test) ..............................
AR SaRgL R e e D S
36 | LEDEN | Backlight on/off Control
e | ne | No Connection (Reserved)
e | vieo | LED Power Supply 7v-20v
RECH vieo | LED Power Supply 7v-20v
a0 | vieo | LED Power Supply 7v-20v
Ver. 1.0 March. 03, 2009 7131
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3-3. LVDS Signal Timing Specifications

3-3-1. DC Specification

LVDS - . =R
il
R el A e R e S R e -
LVDS + L. S el
A=t Wirpess | Win_pan
# [Vin| = [(LVDSs) — (LVDSy
# Vo= {LVDS+H) + LVOS)y2
o
Description Sglmb Min Max Unit Notes
LVDS Differential Voltage |Vip| 100 600 mV -
LVDS Common mode Voltage Vem 0.6 1.8 \% -
LVDS Input Voltage Range VIN 0.3 2.1 \% -
3-3-2. AC Specification
To

4

LVDE Clock

S
- - - - -

__"_-:-"'T

i, ~F NS MR
. M IRy

LVDS Data K x

| [‘1 tswew {Fox = 1/Tow)
Tt 1) 85MHz = Felk = 88MHz : ~400~ +400
| S 2) B5MHEz = Felk = 25MHz : -500 ~+600
Description Symbol Min Max Unit Notes
85MHz > Fclk <
tskew - 400 + 400 ps 65MHz é
LVDS Clock to Data Skew Margin 2
¢ 600 + 600 65MHz > Fclk
SKEW - ps 25MHz
l_g/ggdgilock to Clock Skew Margin (Even fSKEW, £O 17 L 17 Tex i
Maximum deviation o
of input clock frequency during SSC Foev - 3[. 3 Yo -
Maximum modulation frequency
Fmop - 200 KHz -

of input clock during SSC

Ver. 1.0 March. 03, 2009 8/31
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I
|
|
LVDS Odd Clack y [ \—;—
= | Tuw |
i - |
LVDS Even Clock l / \—If—
I Tow |
-

LvosEvenData X X X X X k¥ X X X ';'I: A

< Clock skew margin between channel >

Fred.4

* Fro,
ﬁemr retn%—EE

Fmax

Fcenter

Fmin

Time

< Spread Spectrum >

3-3-3. Data Format
1) LVDS 1 Port

RCLK+ |
- e = = - =

RA+/- gRSTRzIRlIRO GOIRSIR4IR3IRZIR1IR01GOIRSIR4]
(o

RB+/- L G4 * G3 I G2 I G1 Bl I BO I G5 T G4 T G3 1 G2 T Gl I B1 I BO I G5 ]
= ] ]

RC+/- \_ B5 A B4 I B3 I B2 DE J/SYNCJJCSYNC]/ B5 ]/ B4 I B3 ]/ B2 1 DE I/SYNC}SYNCJ

A W 3 3 e

(‘ e '3

RD+/- ! G7TGGI R7I R6 X I B71 BGI G7I GGI R7I RGI X I B7I BG]

Previous (N-1)th Cycle : Current (Nth ) Cycle }I; Next (N+1)th Cycle

< LVDS Data Format >

Ver. 1.0 March. 03, 2009 9/31




@ LG Display i o0

Product Specification

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 ferk 68.7 72.3 76.2 MHz
Period tHp 1470 1526 1586
Hsync Width twH 23 32 40 tCLK
Width-Active twHA 1366 1366 1366
Period tvp 779 790 801

Vsync .
Width twy 2 5 8 tHP
Width-Active twva 768 768 768
Horizontal back porch tHBP 72 80 124
tCLK
Data Horizontal front porch tHFP 8 48 48
Enable .
Vertical back porch tvep 8 14 20
tHP
Vertical front porch tvrp 1 3 5

Condition : VCC =3.3V

3-5. Signal Timing Waveforms
High: 0.7vCC

Data Enable, Hsync, Vsync
Low: 0.3VCC

tCLK

DCLK 0.5 Vce

tHP

Hsynct |*

AR
a

\ i tHBP twHA

Data Enable /_

Fra -

AR 3AA

veyne ]

tvep twva

Data Enable

| Ver. 1.0 March. 03, 2009 10/31
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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 DA

TA 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 0 0 0 0 0 op 0 0 0 0 op 0 0 0 0 0
_R_e_d_ _____________ e M e e,
Green 0 0 0 0 0 oL 1 1 1 1 19 0 0 0 0 0
Basic Blue 0 0o o o o ob 0 0 0 0 of 1 1 1 1 1
e Cyan ____________ e e S
Magenta | £ 1 1 1 1 1p o o o o of 1 1 1 1 1
Ye“OW ___________ e i e e
White 1 1 1 1 1 11 1 1 1 1 11 1 1 1 1 1
RED (00) 0 0 0 0 0 op 0 0 0 0 op 0 0 0 0 0
RED(Ol) _________ i i e R S G
RED
RED(62) _________ S S S S,
RED(63) _________ i R st e e,
GREEN (00) 0 0 0 0 0 o 0 0 0 0 op 0 0 0 0 0
GREENG©1) |0 o o o o op o o o o 1p o o o o o
GREEN ..........................................................................................................
GREEN (62) 0 0 0 0 0 oL 1 1 1 1 op 0 0 0 0 0
GREEN (63) 0 0 0 0 0 oL 1 1 1 1 19 0 0 0 0 0
BLUE(OO) 0 0 0 0 0 op 0 0 0 0 op 0 0 0 0 0
BLUE01) | 6o o o o o opb o o o o op o o o o 1
BLUE
BLUE (62) 0 0 0 0 0 o 0 0 0 0 o 1 1 1 1 0
BLUE (63) 0 0 0 0 0 o 0 0 0 0 o 1 1 1 1 1
Ver. 1.0 March. 03, 2009 11/31
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3-7. Power Sequence

90%

Power Supply Input
VCC

0V 10%

Interface Signal, Vi

LVDS
ov |
| Ts Te |
LED on/off control Signal i '
LED_EN 0V (Off)
To | | Tio
Dimming control signal {. Valid Data
Of LED BL 0V (Low)
PWM 1
Te | | {Tu
90%
LED input Voltage ’
VLED ov 10%
Table 6. POWER SEQUENCE TABLE
Value
Parameter Units
Min. Typ. Max.
T1 0.5 - 10 ms
T2 0 - 50 ms
T3 0 - 50 ms
Ta 400 - - ms
Ts 200 - - ms
Te 200 - - ms
T7 3 - 10 ms
Ts 10 - - ms
To 0 - - ms
T10 0 - - ms
1Nnm)T 10 N N ms

1. Valid Data is Data to meet “3-3. LVDS Signal Timing Specifications”
2. Please 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 March. 03, 2009
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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 28. 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 M easurement Equipment and M ethod

LCD Module

Optical Stage(x,y)

Pritchard 880 or

equivalent

50cm

Table7. OPTICAL CHARACTERISTICS
Ta=25°C, VCC=3.3V \f=60Hz, tik= 72.3MHz, Lep= 20 mA

Parameter Symbol - Makies Units Notes
Min Typ Max
ContastRato | CR_|... 500 | SO |1 e
| Surface Luminance, white. . o esssnshes s L T 200z adi o 220 s b SRS St I| SR e 2 soeriise
 Luminance Variation ...l XWHITE | W 14 LT ISURT 3 s
LResnonse, TMe. .. s Aneassines Tt T8 b e T PR 7 ROy o MSnae ey T
Color Coordinates

"""""""""""" RED . [ Rx | oses | oes | oess | |
_______________________ LE A RO W R T OO = | ety A
SOREEN oo s GXaemnd 0300 e 00330 rimey s S e S ST e e
_______________________ GY . |.. 0554 | 0584 | 0614 | .
B el O (708 B eudvsns LT UL LY S (e 08 ok mnb e ey
_______________________ A 0L S R S | N = S | W ——
L] 1S, | L) - AR5 TN 0 £ 1< ol | o R M MR | M
________________________________________ Wi brgn 28 2nl 38 b 300 vl nnommd e smmassni seans
| Viewing Angle e e S e
;X S, HOD=). o i Raeadissna 30 sesd v BT R TS degree. | ormmpmmizasnuss
_xaxis, left ©=180°) | AL a0 N S | A — I degree | .|
yaxis,up©=90%) f v | P ST, S R degree | ..
............... y.axis, down @=2700). .. ko e brose30umandi o bovinn e sras 00O b s namiinae

Gray Scale 6
Ver. 1.0 March. 03, 2009 13/31
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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 information see FIG 1.

Lwx = Average(ls,L2, ... Ls)

3. The variation in surface luminance , The panel total variatiann) is determined by measuring L
at each test position 1 through 13 and then defined as followed numerical formula.
For more information see FIG 2.

Maximum(Ly,Lo, ... L13)

X WHITE =
Minimum(Ly,L2, ... L13)

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

5. Viewing angle is the angle at which the contrast ratio is greater than 10. The 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 specification *fv=60Hz
Gray Level Luminance [%] (Typ)
___________________ o]
___________________ Yl ]
__________________ LS A8
__________________ s TN OO ... N
__________________ o TOUAPRON (VDR ... NOVORUROTO I
__________________ T SURRURN OIS ... MDY
__________________ T LRRURRUN IR .. SOy
__________________ T RN PR ... OO
L63 100

Ver. 1.0

March. 03, 2009
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FIG. 2 Luminance

<measuring point for surface luminance & measuring point for luminance variation>

F

FIG. 3 Response Time

H,V : ACTIVE AREA
A : H/4 mm

B : V/4 mm

C:10 mm

D:10 mm

POINTS : 13 POINTS

The response time is defined as the following figure and shall be measured by switching the input signal

for “black” and “white”.

%
100
90
Optical
Response
10
0

Trr
_h.. *_
)
white N

black

Tro

white

Ver. 1.0

March. 03, 2009
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5. Mechanical Characteristics

The contents provide general mechanical characteristics for the model LP140WH1. In addition the figures
in the next page are detailed mechanical drawing of the LCD.

Horizontal 323.5+ 0.5mm
Outline Dimension Vertical 192.0+ 0.5mm

Thickness 5.2mm (max)

Horizontal 314.4+ 0.5mm

Bezel Area

Vertical 177.4+ 0.5mm

Horizontal 309.40 mm
Active Display Area

Vertical 173.95 mm

Weight 3509 (Max.)

Surface Treatment

Hard Coating(3H), Glartreatment of the front polarizer

Ver. 1.0

March. 03, 2009
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<FRONT VIEW> Note' Unit:I[mm], General tolerance:0.5mm
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<REAR VIEW> Note' Unit:I[mm], General tolerance:0.5mm
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i = e =
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[ DETAIL INFORMATION OF PPID LABEL AND REVISION CODE ]

b
CH=BO7TEH—SEFSF—RuN R nY {_—‘ o I 0
[ FH 34 ETEH "'w;

LF1dssHL 1497 HE:
iTLH AT}

FoHE Carifed

Feedery 100 LELH

= @

AT

@ LA Display

Wi pode) moy b oo fooore o mets B ke ki VELE H CHEE
Vo Polpwd s TOALEST o BEGLAZR L RIS | DAFRIR 1"

==L T

147910200989 4745

37 mm

78 mm

™ -
& i

* PPID Label Revision :

It is subject to change with Dell event. Please refer to the below table for detail.

# * PpP|D Label Revision

Classification No Change 1st Revision 2nd Revision 9th Revision
SST(WS) X00 X01 X02 A09
PT(ES) X10 X11 X12 A19
ST(CS) X20 X21 X22 A29
XB(MP) AO0 AO1 A02 A09
Ver. 1.0 March. 03, 2009 19/31
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[ DETAIL DESCRIPTION OF SIDE MOUNTING SCREW ]

* Mounting Screw Length (A)
= 2.0(Min) / 2.5(Max)
* Mounting Screw Hole Depth (B)
= 2.5(Min)
* Mounting hole location : 3.1(Typ)
* Torque : 2.0 kgf.cm(Max)
(Measurement gauge : torque meter)

acrew Lengthi A
soren Depthi B

Section A-A

Notes: 1. Screw plated through the method of non-electrolytic nickel plating is preferred
to reduce possibility that results in vertical and/or horizontal line defect due to
the conductive particles from screw surface.

Ver. 1.0 March. 03, 2009 20/31
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LGD Proposal for system cover design.(Appendix)

Gap check for securing the enough gap between LCM
and System cover.

Max Thickness

LCM Réflector Side

P ey [ 1Tz ]

W Bl s

X

| A Boundary Line |

1Rear side of LCM is sensitive against external stress,and previous check
about interference is highly needed.

Define 2.In case there is something from system cover comes into the boundary
above,mechanical interference may cause the FOS defects.
(Eg:Ripple,White spot..)

2 Check if antenna cable is sufficiently apart from T-CON of LCD Module.
fntenna Antenna Antenna Antenna

Define Cable

J"‘r'
== =
2 é Z = .
| l
NO GOOD GOOD

1.If system antenna is overlapped with T-CON, it might be cause the noise.

Ver. 1.0

March. 03, 2009 21/31
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LGD Proposal for system cover design.

3

Gap check for securing the enough gap between LCM
and System hinge.

Side Mount Screw Hole (4ea)

LCM Réflector Side

Hinge

GAP:Min2.0mm —— (“I"' TYPE)

1.At least 2.0mm of gap needs to be secured to prevent the shock
related defects.

Define ....................................................................................................
2."L" type of hinge is recommended than “I” type under shock test.
4 Checking the path of the System wire.
2.GOOD  Wire path design to system side.
Define OK Wire path is located between COFs.

BAD Wire path overlapped with COF area.

Ver. 1.0

March. 03, 2009 22/31
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LGD Proposal for system cover design.

5 Using a bracket on the top of LCM is not recommended.

With bracket Without bracket
1.Condition without bracket is good for mechanical noise,and can minimize
the light leakage from deformation of bracket.
Define ....................................................................................................
2.The results shows that there is no difference between the condition
with or without bracket.
6 Securing additional gap on CNT area..
———®  System cover inner side.

?l-I-.l’-‘l Iﬁ.l'

E : i User connector

i = area.
A A{l o e i

gunmt L
“‘, User connector
% % Cable pathway.
FEEEEENEEENEE ... '-
A-ALl [T cut g | .
errananeasas FPC:Flexible Printed Circuit.
1.CNT area is specially sensitive against external stress,and additional
Define gap by cutting on system cover will be helpful on removing the Ripple.

2.Using a thinner CNT will be better. (eg: FPC type)
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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 be no change which might affect the practical display function when the display quality
test is conducted under normal operating condition.
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7. International Standards

7-1. Safety

a) UL 60950-1:2003, First Edition, Underwriters Laboratories, Inc.,

Standard for Safety of Information Technology Equipment.

b) CAN/CSA C22.2, No. 60950-1-03tEd. April 1, 2003, Canadian Standards Association,
Standard for Safety of Information Technology Equipment.

c) EN 60950-1:2001, First Edition,

European Committee for Electrotechnical Standardization(CENELEC)

European Standard for Safety of Information Technology Equipment.

7-2.EMC

a) ANSI C63.4 “Methods of Measurement of Radio-Noise Emissions from Low-Voltage Electrical and
Electrical Equipment in the Range of 9kHZ to 40GHz. “American National Standards Institute(ANSI),
1992

b) C.I.S.P.R “Limits and Methods of Measurement of Radio Interface Characteristics of Information
Technology Equipment.” International Special Committee on Radio Interference.

¢) EN 55022 “Limits and Methods of Measurement of Radio Interface Characteristics of Information
Technology Equipment.“ European Committee for Electrotechnical Standardization.(CENELEC), 1998
( Including A1: 2000 )
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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 Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Mark 1 2 3 4 5 6 7 8 9 A B C

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 natice.

8-2. Packing Form

a) Package quantity in one box : 30 pcs

b) Box Size : 490 mm % 390 mm ¥ 256 mm
) Box Siz X X
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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 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.

(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
chamois soaks with petroleum benzene. 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.

(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::-lgOOmV(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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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 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.
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APPENDI X A. Enhanced Extended Display Identification Data (EEDIDtwm)

EDID Data for Dell  ver. 1.0

13

003 .02 16

:;’:L E’ Field Name and Comments g'[::'_]_ b
0 | 00 |Heado 00 | 00000000
1 [ 01 |Hesdeo TF [ 11111111
= 2 [ 02 |Heade TFF [ 11111111
% 3 [ 03 [Header FF [ 11111111
- + [ 04 |Heater FF | 11111111
A 05 | Header F¥ 11111111
& | 06 |Header FF | 11111111
7 [ o7 [Header 00 [ oooooooo
8 | 0@ |EISA rmavwfchore code (3 Character ID ) LoD 30 [ on11oo00
5 [ 19 |msamenmonme code (Comprassed 50107 E4 [ 11100100
= ] UA  (Panel Supplier Beservred - Product Code 018Eh iB 10001011
11 | OB |(How LR fiet ) U1 [ ooononol
§ 12 | € |LCD Fdodule Seriel Ho - Drefered bat Optiosnal (0" Kot used) 00 [ oooooooo
; 13 | 0D |LGD Bdaduls SGerdal Ho - Frefered but Optiossl (00 ot need) 00 | ooooooon
- 14 | (E |LCD Dodule Serial Ho - Prefrred bt Optional (0" E ot used) o0 | ooooooon |
'% 15 | 0F |LCD Dilodule Serfal Mo - Frefred bl Optionad (07 TRot dsed) o0 [ ooooooon
s 16 | 10 |Wesk of Marmacnme 00 el nn | oooooooo
17 11 |%ear of hlararfachore B00E yresare iz Oooioo 1o
18 | 17 |EDID ctuchme tercion #= 1 01 [ oooooooi
19 | 12 [EDID sevision = 3 0F [ ooonooil
20 | 14 [wideo ioges Definition = Digital signal 80 [ 10000000
B 2l | 1s [naar B ovege s (Romaed ang= 31 on 1F [ oooiiinn
% ] L6 Bdax W dmage cime (Romded on) = 17 an 11 QoooooL
i a3 17 |Trsplie samns = Grarena*00% 100 = Exprple 02 29000 100=120 = 2.2 (mrma T8 01111000
a4 10 ie:;m Tappoal (w_DPDIGS, o _Aciree v ey Lowr Power, LD color dsplay, lonmgs, DL oo oA ooo01010
25 | 12 |RedsOwsen Lo Bits (R Onlhy) 44 [ o1o01010
- 26 | 1A |Blerdmie Low Bis (BxEyrwnuosn 05 [ ooooniol
Zr | 1B [meax  ERx=onis aF [ 1011110
E ] 16 (Red ¥ Eayr = 11355 SH 01l
20 | 1D |Grem 3 Ge= 0320 &4 | ninioion
] 0 | 1E |Grom ¥ Gy = 0524 05 [ 10010101
'é 3l | IF |Bhw3f Bx- 0145 25 [ onloo1o1
5 32 | 20 [Blew By =004 18 [ ooolioon
33 | 21 [whme ¥ war= 0313 5p [ nioiooon
L] I ["White VO Whe= 0,329 Sd 01010100
i 35 | 3% |Ertshliched thning 1 00k £not meed) 00 | ooooooon
'§ E 36 | 24 |Ecteblished thoine 3 (00 ot used) 00 [ oooooooo
b 37 | 25 |ndsosecnoers vemings (00h oo used) o0 [ ooooooon
38 | 26 |Stmdara tewme D1 01k 1ot nzed) 01 [ ooooooog
L] IT | Standard tenmng I 01k o fot 1zed) ni [EIUTATRIATHTERE
40 | 22 | Stancderd thming IO (0 Th i wot need) U1 | oonooonl
A1 | 20 | Standerd thwing I3 (015 &t need) 01 | oooooool
] | t2 | 2A [ Stendard thuing D3 (01 #not used) i 01 [ ooooooo1
43 | 2B | Stederd timing DG @1h ot used) 01 [ ooonoon:
E 44 | 26 |Stnderd vming 4 o1 irnor nsea) 01 [ oooooon:
E‘H 45 I | Standard tonme 04 (0 1h oot nsed) ni Qoooooo L
46 IE | Standard timing IS 01k i not nzed) nl nanoann1
47 | IF | Standurd theing 05 @1k fnot need) 01 [ ooooooot
48 | 30 | Standerd thnis I06 01k #xt nsed) 01 [ oooooonl
£ 45 | 31 | Btandecd tiine o6 0Tk i ot sed) 01 [ oooooool
o | sz |Stwderd vming ™7 01 irno usea) 01 [ oooooon:
51 | 33 |Stadard temme ID7 (0 1h Thot nsed) n1 [ ooooooog
ky 34 | Stamdard thmmg 08 00 1h 1 not nsed) nl aoaoonnn
52 | 286 |Stondurd thuing I8 @1k #not uwed) 01 | oooooonl
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APPENDI X A. Enhanced Extended Display Identification Data (EEDIDtwm) 2/3
:::L_-;IB_EI Field Name and Comments ;El;_ sl
54 6 |DPixwl Clacks10 000 (LSE) 713 MHr @60H: | 3E [ 00111110
55 27 |Dixel Clacks10 000 (RISES 1C [ oooliion
56 3% |Horimatal Actics (lenarer & hite) 1566 il 56 [ 01010110
57 30 |Horimatal Bladiney Thp-HA) (lovrer 2 hite) 160 Diwale Ab [ 10100000
52 1A |Horimatal dctive f Horimowtal Bladingy Thp-HA) Qpper 4 :4hita) 50 [ o1oloooo
= 50 IR |Wertical Jxticr 768 Liec 00 [ ooooooon
T A0 30 |Wartical Blanking ( Top-HA) (DE Elading typ for DE andy pawls) 27 Livec 16 [ ooolollo
= 61 3D |Vartical Actier © Wertical Blaking (Top-HAY  (pper 4:4bitc) 30 [ oollooon
% 63 IE  |Horimwital Sy, Ot (Thip) 48 Pinels 30 n01 10000
§ 63 IF |Horimwital Sy Palse Whidth (HSPWD 32 Pixels 20 Q0100000
B G4 Al Vertical Syme CfeetdTodp) @ Syme Whdth (WFSPED 3 Lines 5 Lines 35 no1Ining
g 65 41 [Homimadal Wertical Syme Cfeet Ridth Agper Jhite]) {[]1] QOnOano0
E__l G d}  |Horimmtal oage Sime drom) 310 rran 36 no1iniin
a7 dF | Wertical Brage Sime ) 174 rom AR 10101110
] dd  [Homimaital Brage Sime f Wertical Frage Size 1] nan1a000
69 45 |Horimmtal Border = 0 (o for Hotehook T.OT) oo QOnOano0
T dfi [Vertical Border = 0 (Fero for Hotebooks LCT 1] aanoanon
21 a7 Nm—i_'n‘.a'la-:e, No;mal dJsplay,n-:- s':r.a'el:-, Dryzgtal Sepam.n_a [ Ve HEG, Heyne HEG ), DE ordy note 10 anA11001
LB iz zetto ']l Fpaiel 1= DE% m_\l'c ELS caan be Eou:\ed.
72 Af |Diwel Clacki10 000 (1SE) 713 MHr @60H: | 3E [ 00111110
7% A0 | Dzl Clacks10 000 (RASE] 1C [ oooliioo
74 A& |Horimatal fetive (lonrer 2 hite) 1366 il 56 [ 01010110
75 AR |Horimrtal Bladingy Thp-HA) (lovrer & hite) 160 Pixale Ab [ 10100000
76 Al |Horimetal dctivs f Horimoedal Bladingy Thp-HA) Gpper 4 :4hitc) 50 [ ololooon
=a 77 AT | Wartical dwrticr T8 Livac 00 [ oooooooo
T 78 AR |Wartical Blanking ¢ Top-HL) (DE Blaking typ v DE andy pawls) 22 Livac 16 [ ooolollo
= 70 AF | Wartical Sctier : Wartical Blanking (Top-HA)  (apper 4:4bitc) 30 [ oolloooo
% an S0 (Homimwital Syme. Cfeet (Thip) 48 Pixels 30 na11ano0
g a1 51 |Homimotal Symc Pules Width (HEPWD 3 Pixels 20 Q0100000
B a2 5T [Wertiral Symc CfeetdTodpd ;0 Syme Whidth (WPSPED 3 Lines - 5 Lites L] norInin:
g a3 53  |Homimotal Wertical Symc CifeetEidth et Jhite) nn QOnGa0on
i__l a4 54 |Horimmtal Foage Sime drom) 310 pom 0 na1ia1in
a5 55 [Wertical Frnage Sime (fom) 174 mm AE 10101110
a6 56 |Homimeital Brage Sime f Wertical Brage Sime (1] aan 1000
a7 57 |Homimmital Border = 0 (fero for Hotehook LCTY) nn QODC0on
a8 58 [Wertical Border = 0 (Fero for Hotebook LET []1] aanoanon
= = Nm.mh;e_ Nmal dJspla:p’_m E:T.El.'etl. Diigitsl SE‘I.'&HD.E [ Weyne _HEG, Home HEG 3, DE ondy rote 12 0011001
LB i zetto ']l fpanel is DM m_\l': LS can b Eou:\ed.
an 54 |Flag 00 [ ooooooon
a1 5B |Flag 00 [ ooooooon
a2 5 |Flag 00 [ oooooooo
0% N |Data Type Taz @ Alpharanneric Data String CASCT String) FE [ 11111110
04 5E |Flag 00 [ ooooooon
] a5 SF |Dell P/ Lt Charactar = x 52 [ 01011000
E 06 60 |Dell PO md Charactsr = [ 30 [ oolliool
% a7 61 |Dell P/ 3rd Charactar = 7 37 [ oollnill
b 02 62 |Dell PO dth Charactar = [ 36 [ 00110110
& Qg 63 [Dell IWH Sth Character = H 48 01001000
B 100 fid |EDID Bevdcion Enild Mame = WMPOEEnild) | Fevicion # = 400 1] 10000000
g 101 65 [Mlanfachmer TVH = 1 31 00110001
[ 102 6fi | Mlarorachmer PO = 4 34 no1Iainn
103 67 [Mlanfachmer FVH = 0 ] 0071 10000
104 68 [Wlanrachmer PVH = W 57 01l
105 62 [Alanfachmer TVH = H 448 01001000
106 A [Wlarofachmer PAH = 1 %1 n0110001
107 | 6B [Blawfachmer TUHES 13 char--= 04t then tanminats with K20 T cads 000 zot ramaining dhar = 20k A [ oooololo
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;’; Ei Field Name and Comunents E VE@]
108 | 6C |Flag 00 | ooooooon
109 | 61 (Flag 00 | 0ooooooo
110 | 6E |Flag 00 [ 00000000
111 | 6F |Data Type Tag : Descriptor Defined by marnfactirer 00 | oooooooo
112 | 70 |Flag 00 | ooooooon
= 113 | 71 [SMEUS WaheStep #11= 255 nite FF [ 11111111
o 114 | 71 [SMEUS Wahwe(Step #21= 255 nite FF [ 11111111
_‘% 115 | 73 |SMEUS Yahie(Step #5) = 255 nits FF [ 11111111
b 116 | 74 |SMEUS Wahie(Step #41= 255 nits FF [ 11111111
Sj 1179 | 75 [SMEUS Vahue!Step #5) = 255 nats FF [ 11111111
e 118 | 76 |SMETS Vabue(Step #5) = 255 nite FF [ 11111111
E 119 | 77 [SMEUS Wahie(Step #7)= 255 nits FF [ 11111111
& 120 | 7% |SMEUS Vabe(Step #2)= 255 nite (Typically = FFh, M nite) FF [ 11111111
121 | ™ [8mgle LYDS, Ho RTG, Ho VIG support 01 [ 0000000l
122 | 7A [BIST ampport 01 [ oopooool
125 | 7B [(H=13 chiar-= 08k, then tenmivate with 450 I code D8k set Tamaining char = 200 04 [ oooololo
124 | 70 [(F=13 char-= 08k, then tenminate writh A5 0 I code DAk 2ot remaining chur = 20H) 20 [ 00100000
125 | 70 [(H=13 chur--= 040, then temwdvate with AZC T code 0ah set Tt char = 20k) 20 [ 00looooo
g 126 | 7E |Estencion flag (¥ of optictal 128 pavel ID exteveion block to follor, Typ = 1) 00 [ 00000000
L] 127 | 7F |Check Smn (The 1byte amn of all 128 bytes @ this panel ID block shall = 00 r95 rIIZIIZIlIZIlIZIl
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