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Product Specification

1. General Description

1-1. Introduction

The LP140WU2 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 operatin(i in
the normally Black mode. This TFT-LCD has 14.0 inches diagonally measured activesclisplay area witth\EhS
resolution (1920 horizontal by 1080 vertical pixel array). Each pixel is divided into Rady, Green and_RIue siv'i-
pixels or dots which are arranged in vertical stripes. Gray scale or the brightnels oijthie sub-pizel/2qior is
determined with a 6-bit+FRC gray scale signal for each dot, thus, presenting’a paictie of mgrethen 15.2M
colors. The LP140WU2 has been designed to apply the interface method watsenables low7povrer, high
speed, low EMI. The LP140WU2 is intended to support applications where thin thicknessy low*power are
critical factors and graphic displays are important. In combination with thy vertical arfangeme it of the sub-
pixels, the LP140WU2 characteristics provide an excellent flat dispiay*ai office atomadion products such
as Notebook PC.

EEPROM |T 1920
for EDID & T-Con |
o |2<:I TFET-LCD Panel
% Main L|nE
E e > Timisy —: Data Signal (1920 X RGB x 1200)
«—> .
S HPD Controlier, N
o > ) 1200
S Gale
2 DVCCT Signall |
30 N 7 “avce, Avbb veom, s Dri
T | XCC\I™S power Blaak Gamma, Gate Signal ource Driver
> ' >
AN .0
L_~'S5'_4_N> AN VOUT LED
— LED Driver _ LED Cathode LED Backlight
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1-2. General Feature

Active Screen Size

14.0 inches diagonal

Outline Dimension

306.59 (H, Typ.) x 199.50 (V, Typ.) X 3.0 (D, Max.) [mm] (w/o PCB)
x 5.0 (D, Max.) [mm] (w/ PCB)

Pixel Pitch 0.15708 mm x 0.15708 mm
Pixel Format 1920 horiz. By 1200 vert. Pixels RGB strip arrangement
Color Depth 6-bit+FRC, 16.2M colors

Luminance, White

250 cd/m? (Typ. 5 point)

Power Consumption

Total 3.06W (Typ.) Logic : 0.68W (Typ. @ Mosai\)), Bf.: 2.30 W (1yp, /@ \v&ZD12V)

Weight

300g (Max.)

Display Operating Mode

Normally Black

Surface Treatment

Anti-Glare treatment of the front Poiarize:

Color Gamut

NTSC 45% (Typ.) NTSC 42% (\Min.)

LED Dimming Control mode DC Dimming
RoHS Compliance Yes \V
BFR/PVC/As Free Yes for all \"
eDP version(Tcon) eDP1.2 N Y\
DPCD version Verl.l \" A
PSR Not st op(:‘ ~
sDRRS Sup ;r'r;’;z
. DMRRS :upp;rt 7
Function -
Adaptive sync | ‘Not suppéert
NVSP Not supruit N
SSC \ ¥

Doviigniaad 0.5%
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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.

Table 1. ABSOLUTE MAXIMUM RATINGS

'
Values )
Parameter Symbol : Units "] Notes
Min Max

Power Input Voltage VCC -0.3 4.0 Ve al29+ 2°C
Operating Temperature Top 0 50 °C 1
Storage Temperature HsT -20 60 °C
Operating Ambient Humidity Hor 10 90 %RH 1
Storage Humidity HsT 10 AN %R H 1

Note : 1. Temperature and relative humidity range aré€. shawit in the figure belcuv.
Wet bulb temperature should be 39°C Méxana/n¢ cond&iisation of water.
Note : 2. Storage Condition is guaranteed undespackirng conditian:

Wet Bulb
Temperature | C]

o o

S%0s%¢ R
BRI
RELRLLLLL

aSosesesotesel

90% 807

Dry Bulb Temperature [°C]

60%

40%

20%

10%

[HY(%)]Anprwny

Operation

I
B eeoeesee
RRIIIKLK]

9%
[RRXRXRAXRR]

Ver. O.W-quuanQZhuo.com

echod%g_(ig@w?i I.com jimei@iimeihk.com +86-134118849594




@ LGN\Di@lplavjo.com echodeng61@hotmail .com jimei@jimeihk.com +86-13411 @Q@%%ﬁ

Liquid Crystal Disp

Product Specification

3. Electrical Specifications
3-1. LCD Electrical Characteristics

Table 2. LCD ELECTRICAL CHARACTERISTICS

Values \
Parameter Symbol Unit No es

Min Typ Mt
Power Supply Input Voltage Vcc 3.0 3.3 3.9 Vi 4
Permissive Power Supply Input Ripple Vccermp - - 100 MV
Power Supp|y Mosaic Icc - 7206 227 rrl/-'\i
Input Current Red (Max. Rating) lcc_max - 313 409 nA

\ i 2

Power Mosaic PCC j 0.68 G770 w
Consumption Red (Max. Rating) | Pcc wax : 1.23 135
Power Supply Inrush Current Icc_p ﬂL - - 15 A 3
Differential Impedance Zipp | 72.3( | 385 97.8 Q

Note)
1. The measuring position is the connectonof 1IXCM and the &t conditions are under 25°C, fv = 60Hz

2. The specified I current and powe! consumption argsunder the V. = 3.3V, 25°C, fv = 60Hz condition
and Mosaic and Red pattern.

3. The V¢ rising time is same as the minimum of T1 at Power on sequence.

Rising time 3.3V
Vee 90% i
ov 10% i

0.5ms

Ver. 0'Qlww.szguangzhuo.com echodg@g@@'mi I.com jimei@iimeihk.com +86-13411884959
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3-2. LED Backlight Electrical Characteristics
Table 3. LED B/L ELECTRICAL CHARACTERISTICS

Values
Parameter Symbol Unit Notes
Min Typ Max
4
LED Power Input Voltage VLED 5.0 12.0 20.0 \Y 1 |
LED Power Input Current ILED - TBD 200 mA
NN 2
LED Power Consumption PLep - 2.3 2.53 w ‘
LED Power Inrush Current ILep_P - - L 15 Al w3
PWM Duty Ratio 5 - [ 100 % ) 4
PWM Resolution 10 it 5
PWM Jitter o JW - 0.05% | 6
PWM Frequency Frwm 200 + - 2800 7 Hz 7
High Level Voltage Vewm H 4.0 - PN B \'
Low Level Voltage Vewm L A N - 0.3 \'
Tr/ Tf @ 200Hz | - 25/25 us
PWM Tr/ Tf @ 2Khz \ N a : 2.52.5 us
P to P Jitter @ 200hz : ‘ - 1 us
- O = 8
P to P Jitter @ 2Khz ‘ : - 0.1 us
High Voltage N\ \7VLED_EN_H 25 - 3.6 \Y
LED_EN O
- Low Voltage /| ) VLED EneL 0 - 0.3 \Y
Life Time \ | 12,000 - - Hrs 9
Note)

1. The measuring position is the connectonof2CN!, 2nd the test conditions are under 25°C.
2. The current and powes. consumption with LSD Driver are under the V ¢, = 12.0V, 25°C, PWM Duty 100%
and White pattern witia the normal frarhe frequency operated(60Hz).
3. The V gp risingdimievs same as the vimmeyam of T13 at Power on sequence.
Peak to Peak Jitter

“\ 12.0V Voltage

| Pad Input Level : :]

Rising time  90%

|
[ —

VLED i B
! :¢ Rebound Noise
oy | A L — AN
—ov 1RV o : : : S Time
Rise time (Tr) Fall time (Tf)

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

5. 10bit rgsciution means it's possible to change PWM duty by 0.1% step. (8bit operated by 0.4% step)

6. If4itter ¢ PVM is bigger than maximum, it may induce flickering.

7. This Znec. 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.

8. PWM rebound spec < 0.1V

9. 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. O_yww.szguangzhuo.com echod%g_g@_w?i I.com jimei@iimeihk.com +86-13411884959
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3-3. Interface Connections
Table 4. MODULE CONNECTOR PIN CONFIGURATION (CN1)
Pin Symbol Description Notes ‘
1 NC Reserved Reserved for LCD manufacturer’s use
2 GND High Speed Ground |
3 Lanel_N Complement Signal Link Lane 1
4 Lanel_P True Signal Link Lane 1
5 GND High Speed Ground
6 LaneO_N Complement Signal Link Lane 0
7 LaneO_P True Signal Link Lane 0 N )
8 GND High Speed Ground »
9 AUX_CH_P True Signal Auxiliary Channel /! : > . # [Conhector]
10 AUX_CH_N Complement Signal Auxiliary Channi:l '4RS KN38B-30S-0.5H
11 GND High Speed Ground "N\ or JAE, equivalent
12 VCC LCD logic and driver 5& ‘leni v \(
13 VCC LCD logic and drives 01‘;:; = © N [Connector pin arrangement]
14 | LCD Self Test or NC | LCD Panel SeNTevt4nable (Optiondl)s Pin 30 Pin 1
A
15 GND LCD logiClana erive r grounsd
16 GND LCI logic ‘:d cﬁver grexnd wawmeww
17 HPD HPD signal pin ( I
18 BL_GND L‘.ED Backlight '_,,.Ju:
19 BL_GND LED Backlignt guaxnd
20 BLAGWE LED tackligh#yground [LGD P-Vcom using information]
21 BL_GND LED Bagklight ground 1. Pin for P-Vcom : #24, #25
22 BL ENABLE LED Backlight control on/off control 2. P-Veom Address : 0101000x
23 BL PWR! System PWM signal input for dimming
24 NC Resel ‘ed Reserved for LCD manufacture’s use
25 NC serv.d Reserved for LCD manufacture’s use
26 VLED LED Backlight power (12V Typical)
7 " 7\/LED LED Backlight power (12V Typical)
28 VLED LED Backlight power (12V Typical)
29 VLED LED Backlight power (12V Typical)
30 NC Reserved Reserved for LCD manufacture’s use

Ver. O.W-SzguanQZhuo.com
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3-3-1. Input/output signal circuit

Figurel.HPD Output circuit is as below Figure2.BL PWM input circuit is as below c
1.2k ohm
HPD < F—AAN, <] BL PWM

100k ohm

"
o

IST iryt cuit is as below

[os)

Figure3.BL Enable input circuit is as below @Keﬂ,,

NEFNe
BL ENABLE < 1.“2v|:\.?":m %\é(b’ X%Q 1-mm <]

psn & 14 Open

Figure5.DBC i

DBC

?k ohm(IC)
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3-4. eDP Signal Timing Specifications
3-4-1. Definition of Differential Voltage

A
A VDIFF

VD+
Common Mode Voltage
Vewm
Vem = (Vo +Vp) /2 v
D-
Voier
Voirr = Vou - Vo oV
Voirrpp = (2* max | Vp, -Vp |)

,,,,,,, \ VIl
[ Definition of Differential Vorages]
3-4-2. Main Link EYE Diagram
‘ 2
|
| l
Volts Volts ! 1 3
4
il
0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 09 .0 0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0
ul ul
[ EYE Mask at Seukce Connector /s | [ EYE Mask at Sink Connector Pins ]
Reduced Bit\Rate FlioX Bit Rate Point Reduced Bit Rate High Bit Rate
: N\ "\ ¥ Jg | oin
Point _ ‘ AN\ Time(Ul) | Voltage(V) | Time(Ul) | Voltage(V)
Time(Ul)~x, Voltage(V) rme(ll) | Voltage(V)
8 1 0.375 0.000 0.246 0.000
1 0.127 0.000 0.210 0.000 2 0.500 0.023 0.500 0.075
2 0.291 160 0.355 0.140 3 0.625 0.000 0.755 0.000
N\ 4 0.500 -0.023 0.500 -0.075
3 0.500 0200 0.500 0.175
[ EYE Mask Vertices at Sink Connector Pins ]
4 (O] 0.200 0.645 0.175
5 $373 0.000 0.790 0.000 Point - Reduced Bit Rate ‘ High Bit Rate
7 Time(Ul) | Voltage(V) | Time(Ul) | Voltage(V)
o Q709 -0.200 0.645 -0.175 1 0.270 0.000 0.246 0.000
7 0.500 -0.200 0.500 0175 2 0.500 0.068 0.500 0.075
3 0.731 0.000 0.755 0.000
8 0.291 -0.160 0.355 -0.140 4 0.500 20.068 0.500 0075

[ EYE Mask Vertices at Source Connector Pins ]

[ EYE Mask Vertices at embedded DP Sink Connector Pins ]

Ver. O.W-quuanQZhuo.com
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3-4-3. eDP Main Link Signal
| ' MLN !
Voias 11 ! Vbias '
s 50Q x C_ML | . Rx 50Q 8 |
1 1
500 CML ' MLP 500 |
T — : X
11 | | | s
| | -~
Source Sink
Connector Connector
[ Main Link Differential Pair ]
r— N,
Parameter Symbol Min Ty viax Jnii Notes
Unit Interval for high bit rate )
UI_HBR - z7e - 0S
(2.7Gbps / lane) J»
Unit Interval for reduced bit rate Ul RBR 617 S
(1.62Gbps / lane) - P
Amplityde 0 - ‘ 0.5 %
Link Clock Down Spreading A 4
Frejuenszy 30 33 kHz
Differential peak-to-peak voltage .. | 3L - v For HBR(2.7Gbps)
at Source side connector ; HDIFFPP 290 . ; For RBR(1.62Gbps)
EYE width | U.58 - - ul For HBR(2.7Gbps)
i N TTX-EY'_-CONN
at Source side connetier 0.75 - - ul For RBR(1.62Gbps)
Differential peai*to\peuk voltage | O 150 - - . For HBR(2.7Gbps)
i i \ RX-DIFFp-
at Sink side coniéctor \ P 136 . - For RBR(1.62Gbps)
EYE width 0.51 - - ul For HBR(2.7Gbps)
. . TRX-EYE-CONN
at Sink side connegtor 0.46 - - Ul | For RBR(1.62Gbps)
Rx DC common ri_»de voitage Vax em 0 - 1.0 \Y
AC Coupling apad.tor CsourRcE_ML 75 200 nF Source side
Note;

1. Terwination resistor is typically integrated into the transmitter and receiver implementations.
2. AC Cuupling Capacitor is not placed at the sink side.
3. In cabled embedded system, it is recommended the system designer ensure that EYE width and voltage are met

at the sink side connector pins.

Ver. O.W-szguanQZhuo.com
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3-4-4. eDP AUX Channel Signal

. i Aux_Ch_N |
Vbias Il ! ' Vbias r
8 50Q Tx C_Aux : : Rx 50Q |
elp AUX Ch. | | ,
TX 50Q C_Aux i Aux_Ch_P i 50Q |

| :

1 1

1 1

Source Sink
Connector Connector
o—
8 ) 8
AUX Ch < ABX CF| gl
RX \Tx\

[ Recommended eDP (AU i, Cnannel Differentizi Pair ]

AS . [ N N\ .
Parameter Symbul Min Tv: Max Unit Notes
AUX Unit Interval Ql 04 [ - 0.6 us
AUX Jitter at Tx IC Package Pins A - ‘ - 0.04 ul Equal to 24ns
4 o
AUX Jitter at Rx IC Package Piis e [ W - 0.05 Ul Equal to 30ns
AUX Peak-to-peak voltage \
. . 0.39 - 1.38 \Y
at Connector Pins of Receiviny
AUX Peak-to-pealevtltage ) 0.36 1.36 Vv
at Connector Ring ehTransmittirig (/"X DIFFe ' '
AUX EYE widtfi
0.98 - - ul
at Connector Pins of Tx and Rx
AUX DC common mgude voltage Vaux-cm 0 - 1.0 V
AUX AC Couplit y Capacitor CsoUurcE-AUX 75 200 nF | Source side

Note)
1. Termination. »istor is typically integrated into the transmitter and receiver implementations.
2. A% Chwuziing Capacitor is not placed at the sink side.

— 9%
3V Ax-DiFfpp = 2 | Vauxe~Vauxn |

Ver. O_yww.szguangzhuo.com echod%gg@_w?i I.com jimei@iimeihk.com +86-13411884959
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3-4-5. eDP HPD Signal

&———— HPD_TimeOut (2ms) ——>]

HPD_IRQ Pulse
HPD ———— " (0.5-1.0ms) 4;‘/7_ /l/
l l |

Casel: HPD IRQ Event Case3 : Ho( Plug * Re-plug Evmnt_j

—> Case?2 : Hot Unplug Everi J

[ HPD Events ]

Parameter Symbol Min yp Max | unit | Notes
HPD Voltage 2.2% Jﬁ 3.6 N Sink side Driving
Hot Plug Detection Threshold HPD 2.0 - - \%
O s \ Source side Detecting

Hot Unplug Detection Threshold P - Jﬁ oo \%

HPD_IRQ Pulse Width HPD _.."QT 0.5 ’ 1.0 ms

HPD_TimeOut 2.0 |- - ms |HPD Unplug Event

Note)

1. HPD IRQ : Sink device wants tc7iotl y the Source/deice that Sink’s status has changed so it toggles HPD line,
forcing the Source device to read‘is Link / &in'eReceiver DPCD field via the AUX-CH

2. HPD Unplug : The Sink.duviceds no longer atached to the Source device and the Source device may then disable its
Main Link as a powe{'saviny mode

3. Plug / Re-plug : Th&aSink device is nosatiachzd to the Source device, forcing the Source device to read its Receiver
capabilities and Liri<Y Sink status Re eiver DPCD fields via the AUX-CH

Ver. O_yww.szguangzhuo.com echod%g@@_w?i I.com jimei@iimeihk.com +86-13411884p584
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3-5. 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 eDP Tx/Rx for its proper operation.

Table 4. TIMING TABLE

ITEM Symbol Min Typ Max Unit Note 1
DCLK | Frequency fok - 154.13 - MHz ‘
Period o 2076 | 2080 | 2084 <
Hsync | Width g 32 32 32 (W
Width-Active f 1920 |
Period typ 1233 | 1235 .1 1237 gt
Vsync | Width twy 6 6 | 6 typ
Width-Active twva v ;‘
Horizontal back porch tugp 76 780 847 |
Data Horizontal front porch thep 457 Y 48 45 fow
Enable | vertical back porch tygp 24 16~ 28
Vertical front porch farp N 3 ( 7’: \ 3 e
Refresh rate Hzﬁ - ; -

Notice. all reliabilities are specified “or Liming speciiication based on refresh rate of 60Hz. However,
LP140WU2 has a good actual perior nance<cven & r‘ower #zfresh rate (e.g. 40Hz or 50Hz) for power saving
Mode, whereas LP140WU?2 is sé€curec «nly for fupctior swider lower refresh rate. 60Hz at Normal mode, 50Hz,
40Hz at Power save mode. Don't care Flicker levzlqilower save mode).

3-6. Signal Timing YWaveforms

' High: 0.7VCC Condition : VCC =3.3V
Data Enable, HsyicyVsync
Low: 0.3VCC

< tp
Hsync [ . Z
—\ [
- { thep twHA éé thep \—_/
: |‘ > &
Dzla Epdbjz Va K4 \
- fve >
Lwy (( \ f
Veyne - tygp twva LY N

?xnméw

Ver. O_WW.szguanqzhuo.com echodg@gfg@mll com jimei@jimeihk.com +86-13411884958
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3-7. 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.

Table 5. COLOR DATA REFERENCE

Input Color Data
Color RED GREEN \7 ",._'II?
MSB LSB | MSB LsR./MSB LSB
R7 R6 R5 R4 R3 R2 R1 RO|G7 G6 G5 G4 G2.G2 G1,GO|B7 B6 85434 B3 B2 B1 BO

Black 0 0 0 0O 0O 0O O 0|0 O O 040Cy,0 0 0|0 OHKO, 9 0 0 0 O

Red 1 1 1 1 1 1 1 1|0 0, O0n 070 0_0 Lr > v 0 0 0 0 o

Green 0 0 0 0O 0O 0 0 0|12 { ;7 17 1 1 1 7‘7\ E 0O 0 0 O O o
Basic | Blue 0 000 00O 0O00,0(000 0o0W% ¢1 11 1 1 1 1 1
Color Cyan 0 000 0 0 0 0] v N 1 1.1 319112 1 1 1 1 1 1 1

Magenta 11 1 1 1 1_1 71 : LT 0 Gyfujo0 0 0/ 1 1 1 1 1 1 1

Yellow 1 1 1 1 1 41 71 7¢ 1 1 ‘7;7 T 11 10 0 0 0 0 O O O

White 1 1 1 141 171 11 1 % T 11 1 12 1 1 1 1 1 1 1

RED (0) 0 0 O 07070 0 0|0" O 7) 0o 0 o 0 00 O OO O O 0 O

RED (1) 0 O 07 07070 0 ,7‘0 o 0 o o 0o 0O 00 0 0O 0O OO O O
RED

RED (254) 1 32 1 1 1 171.70 o o o o o0 o o 00 0o 0 0 0 0 0 O

RED (255j 7717117117171 170 0 0 0 0O OO O)O OO O O O 0 o

GREEN {&7 0 0 000 070 o 0o o o o 0o 0O 0O 00 O O OO OC O0 O

GREF_:VG_) 0 0707 (TO o 0 o0 O OO O O 0 20 0 0O O O O O0 O
GREEN N

GREEN(254) 1O 0 0 0 0 0 0 O0f2 1 1 1 1 1 1 00O 0 O O O O O O

GREERNs25% ' 0 0 0 0 0 0 0 Of2 1 1 1 1 1 1 1j0 0 O O O O O O

BLUE T ) o 0o o 0o 0 OO 0jOOO OO OO 00 0 0 0 0 0 00O

b 'E (4, o o o 0 0O OO 0jOOO O O OO O0 0 0 0 0 0 0 1
BLUE \7

=

GLUE (254) o o o 0o 0 00 0j/OO O O OOTOTW O11 1 1 1 1 1 1 0

BLUE (255) o o o 0o o 0o 0 0jOOOO O OO DO 1 1 1 1 1 1 1
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3-8. Power Sequence

- T, ‘4— —»‘Tll -
Power Supply 9%~
vCC - T, —
10% - A N /
- Ty« o= Tio — /
. eDP Black Video Video From Source |Black Video L |
Display ‘ L.
<« > ‘
HPD T | \ .
from Sink | = A
Sink : | | —
Aux CH 1 Aux Channel Operational | —_
—| T4\<— —| T7\<— |
Source T — _l I
Main Link Data Training Idle Valid Video Ciyta } Idle or off !
—>T13‘<— A —)‘T14<-

e T+ T Ty~ - Tol+

90% S/
Power Supply \
VLED 10% /[

'
.
L

. . . T
Dimming signal ‘ DadiEtihe
OfLED BL TR
PWM — ‘ ‘
. —> V17 ‘4— -" Tigle
LED on/off Signal
LED_EN _ 1 Enabled
“anle 6. POWzRE'SEQUENCE TABLE
Required Limits . Required Limits '
Symbol . ——ar L s Units Notus Symbol q - Units Notes

By Miny [ “\iax By Min | Max
T, source ({24 10 | me - T Source | 0 | 500 | ms
T, SINKS N2 | 200 | sms - Ty Source - 10 ms
T, Sink 0 200 ms N - Ty Source 500 - ms
T, Source - - ms - Tis Source 0.5 10 ms
Ts Source - D - ms - Tia Source 0.5 10 ms
Ts Source - - ms - Tis Source 10 - ms
T, gL 0 50 ms - T Source 10 - ms
T Source - - ms 5 Tz Source 0 - ms
T, Sourge - - ms 6 Tig Source 0 - ms

Note) 13Do notinsert the mating cable when system turn on.
2. Valid Data have to meet “3-3. eDP Signal Timing Specifications”
3. Video Signal, 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 Video Signal turn on.
5. Driving signal of B/L must be “On” after normal video signal (Normal operating data from source) input.
6. B/L driving must be “Off” before normal signal (Normal operating data from source) finish.
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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 0c.
FIG. 1 presents additional information concerning the measurement equipment and method.

Optical Stage(x,y)

FIG. 1 Optical Characteristic Measurement Equipment and Mé&thod

LCD Module

Equipment

Table 7. OPTICAI

500mm=+50mm

CRAEACTERISTICS

Ta=25°C, VCC=3.3V, fv=60Hz

N Vaues .
Parameter Symiol -  — Units Notes
Min Typ Max
Contrast Ratio ok 6090 800 - 1
Surface Luminance, white Lwh o2 250 - cd/m? 2
) - 1.2 14
Luminance Variation SlLLI-NS & - 3
\ SWHlTE(;,p) ‘ - 14 1.6
Response Time T +Tf - 25 35 ms 4
Rx 0.600
RED —]
‘ Ry 0.370
GREEN N Gx 0.355
Color
Coordinates oy Typical 0.9 Typical 5
Bx -0.03 0.155 +0.03
BL{E
By 0.110
Wx 0.313
HITe
Wy 0.329
X axis, right(®=0°) (Clg 80 85 -
Viewing Aitgle | x axis, left (®=180°) ol 80 85 - 6
- Degree
y axis, up (®=90°) ®u 80 85 -
y axis, down (®=270°) ed 80 85 -
Gray Scale 7

Ver. O.W-SzguanQZhuo.com
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Note)
1. It should be measured in the center of screen(1 Point). Contrast Ratio(CR) is defined mathematically as

Surface Luminance with all white pixels

Contrast Ratio(1 Point) =
Surface Luminance with all black pixels

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

Lwy = Average(1,2, ... 5 Point)

3. The variation in surface luminance , The panel total variation (8 WHITE) is determined t yymecasuiing N
at each test position 1 through 13 and then defined as following nunieiical formula.
For more information see FIG 2.

Minimum (1,2, ... 5 Point) Mipiun, 41,2, ... 13 Point)
8 WHITE (5P) = *100 S WHIVE (18P) = ——; *100
Maximum (1,2, ... 5 Point) Maximura (1,2, ... 13 Point)

4. Response time is the time required for the display t&trans.tion ftom.hlack to white (rise time, Tr) and
from white to black (falling time, Tf). For additignaninformaticraes FIG 3.

5. It should be measured in the center of écreen (1Point).
Color coordinates must be measuregiwith ¥e equipment Wwhich has optical wavelength resolution of under
2nm. (ex. PR-670, PR-680, CS-2600,200CA....)

6. Viewing angle is the angle af'whizh'the contrastratic s greater than 10. The angles are determined
for the horizontal or x axis and th& vertical or y zxi»with respect to the z axis which is normal to the
LCD surface. For moré,information see &G =

7. Gray scale specifigatior

: Gray tevel Luminance [%] (Typ)
L0 0.07
L7 0.80
~ 0\ L15 4.25
\ L23 10.90
A L31 21.01
L39 34.82
L47 52.49
L55 74.17
L63 100
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FIG. 2 Luminance

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

H
10mm A
...... © o &g
6 7 8 10mm
(0] @)
2 3
B il: HWNACTIVE AKBA
...... ..©- QO Q|- /- HI4 me
\V; ' m
9 1 10 B:V/4nm
Q ; o POINTS M3 PQINTS
11 12 5 13
...... © © o:
FIG. 3 Response Time AciivetAred

The response time is defined as the following figure ancishe | /5e measured Ly switching the input signal
for “black” and “white”.

v
%
-_—— »1 <—
100 —
9q - AN N o
Optical
Response
10f ooy B T TR R EEEE
0 - white
black
FIG. 4 Viewing angle Normal
! Eye Y
<Dimension of viewing angle ra $ =90°, Up
b =1°
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5. Mechanical Characteristics

The contents provide general mechanical characteristics for the model LP140WU2. In addition the figures

in the next page are detailed mechanical drawing of the LCD.

Surface Treatment

Anti-Glare traauner vof the front pefarizer

Horizontal 306.59 + 0.3 mm

Outline Dimension Vertical 199.50 £ 0.3 mm u |
Thickness 3.00 Max. (2.85 Typ.)

Upper Polarizer Horizontal 303.99 £ 0.2mm -/ @
Dimension Vertical 190.90 + 0.2mm v

Horizontal 301.?9:_0£mm 7

Active Display Area \
Vertical 136°50' +0.15mm

Weight 300g (Max.) N -

Ver. o,WW-SZQUanqzhuo_com
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Notes (Measurement method refer to the Appendix C)
1) Unitfmm], General tolerance : £ 0.5mm
2) All components except cover shield of LCM is under upper POL.

<FRONT VIEW>

" (PCE AREA)

2 85¢0.15
5.00 Max

r — — — - ===
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J i ‘
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35
g3 a3« B 5 iMIN0 OL Vv (09 0 ”];»#
5 % TOTOTY er T o
] &
| 44
|
\
‘ \
|
| — ‘ [CER Tk IRy T
| | |
g
i | |
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| 2
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|
a \
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i | '
o
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RN
N
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<REAR VIEW>

Note) Unit:I[mm], General tolerance: + 0.5mm
LCM Label Information refer to the page 26
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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 \ N\ }
3 High temperature operation test Ta= 50°C, 50%RH, 240h ) N
4 Low temperature operation test Ta= 0°C, 240h o\~ |
5 Vibration test (non-operating) Random, 1.0Grms.0 ~300Hz(PSD 0?25; ]

3 axis, 30min/axia

6 Shock test (non-operating) - No functianator,cosmetic.dei=Cié following a shock
to all 6 siles d'elivering a lei:st'180 G in a half sine
pulse’no loriger than fams to the display module

- Mayfur ctional defects following a shock delivering
auyleast 200 g in a hal®sire pulse no longer than 2
nis w,each of 6 sidés. Each of the 6 sides will be
shock tested,with ane each display, for a total of 6
displays

7 Altitude dnenating | 0~ 10,020 feet (3,048m) 24Hr
storage ‘\shipment | 0 ~¢40,000 feet (12,192m) 24Hr

8 ESD 72,8k Tor contact discharge
‘ +20okV for air discharge

W A

[ Result Evaluation Critaria ]

1. Comparing theJnitia! functional EC'S status, there should be no major change
which mighvaffecithe praciicel display function when the display reliability test is conducted.

2. After conduct reliability teste\LGD guarantees only functional FOS quality.
3. Inthe Reliability, Test, Confirm performance after leaving in room temp.
4. Inthe stan 'ara=cndition, there shall be no practical problems that may affect the display function 24

hours later ¢ ter reliability test. After the reliability test, we can guarantee the product only when the
corros. n.is ¢ wusing its malfunction. The corrosion causing no functional defect can not be guaranteed.

XrRemorksMTBF (Excluding the LED) 50,000 hours with a confidence level 90%
(‘Based on 60°C, 1,000 hours Reliability Test with 10pcs LCM)

Ver. O_yww.szguangzhuo.com echod%gg@_w?i I.com jimei@iimeihk.com +86-134118840594




@ LGN\Di@lplavJo.com echodeng61@hotmail .com jimei@jimeihk.com +86-13411 @Q@%%ﬁ

Liquid Crystal Disp

Product Specification

7. International Standards
7-1. Safety

a) IEC 62368-1, The International Electro-technical Commission(IEC).
Audio/video, Information and Communication Technology Equipment - Safety - Safety Requirements.
b) EN 62368-1, European Committee for Electro-technical Standardization (CENELEC)
Audio/video, Information and Communication Technology Equipment - Safety Reauirements
¢) UL 62368-1, UL LLC.
Audio/video, Information and Communication Technology Equipment - SafetvsRaguirements
d) CAN/CSA C22.2 No0.62368-1, Canadian Standards Association (CSA).
Audio/video, Information and Communication Technology Equipment - Siifetyskequireménts
e) IEC 60950-1, The International Electro technical Commission (IEC).
Information Technology Equipment - Safety - Part 1 : General Reguiremeants

7-2. Environment

a) RoHS, Directive 2011/65/EU of the European Parliam#ht aind of the cauncil’of ¢ June 2011

Ver. 0. 3WwW -Szguangzhuo.com echod%g(igg@'w?i I.com jimei@jimeihk.com +86-13411884958
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8. Packing
8-1. Designation of Lot Mark

OTDVNC

i OTDVNC 14.0" FHD )
LP140WU2 (SP)(M1) ey

N P T
preel
ovawoney IR HTIFERE (T
a) Lot Mark
AllBllcl||pl|lEeE]|lF |l o LH!FQLJJ!.“L‘ M
S| |
A,B,C : SIZE(INCH) D : YEAR
E : MONTH F ~ Ms=SERIAL NO.
Note
1. YEAR
Year 2020 | 2024 ]— 022 12023 | 204 ] 2025 | 2026 | 2027 | 2028 | 2029
Mark K L— 'l_ M N i__n R S T U \Y;
2. MONTH

N —— —_— -

Month J'_Jan Feb Mar. Apr May Jun Jul Aug Sep Oct Nov Dec

MarK L1 e\ N 3 4 5 6 7 8 9 A B C
[ A

b) Location of Lot Nark

Serial No. It \pririt=d on the label. The label is attached to the backside of the LCD module.
This isysubje t to change without prior notice.

8-27 Packiiig Form

a) Package quantity in one box : 20pcs

b) Box Size : 410 * 278 * 244 mm

.Sszguangzhuo.com echodgng641gh. il.com jimei@jimeihk.com +86-134118
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8-3. Packing Assembly

(Sheet + LCM ) x4

i 5 LCM Wal
%— _ = =

m 4'ay / Bpx
|r=A

| 20LCM/Box

2EA Desiccant in the box

NO. DESCRIP(!;R_ MATERIAL
1 LCD Module )
2 BAG AL
3 Sheet PE
4 Bottom Tray EPO
5 Too TrL_ EPO
6 _BO ( SWR4
7 o TAPE OPP 70MMX300M
8 LABEL ART 100X70

Ver. 1.Ww.szguangzhuo. com
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8-4. Pallet Assembly

1. Pallet Ready

4. Banding
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8-5. Precautions for unpacking the Box

a.) Don't throw or tilt the box and put it on a flat surface.

b.) Place the box on a flat floor and Take @(AL bag/v%ally.

(J
o \Q
c.) Cut the ta the @g‘gag with a knife and Take out the tray horizontally.

Caution : Do not cut the top of the bag with a knife.
(The Knife can damage product)

Ver. 1.4Ww.szguangzhuo.com echodg‘rbgﬁi.@h%glgi I.com jimei@jimeihk.com +86-13411884959,
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8-6. Precautions for Handling tray

a.) Hold center of short or long side of the tray with both hands

when handling one or more trays. < c

4

nly one hand.

Cautign :'Ro not hanvt
b.) Always place tray on flat surface and Don'mith one % o take out.

e position of the protrusion of each tray.

If not Aligned,
The tray may slip without being loaded.

d.) The maximum stacking quantity is equal to the number of loads per box.
- Recommended as above because heavier weight can cause
muscular skeletal disease and operator handling errors.
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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 stfesspis not applie o the
module. And the case on which a module is mounted should have sufficiefitsstierigth so tiat extemnal
force is not transmitted directly to the module.

(3) Please attach the surface transparent protective plate to the surface in orller tg protect th2 phlaiiz<r.
Transparent protective plate should have sufficient strength in order to the resist extenpal folce

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

(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 tempeiature and the iatter ciuses circuit break by
electro-chemical reaction.

(6) Do not touch, push or rub the exposed polarizers withialass, tweezeis <inanything harder than HB
pencil lead. And please do not rub with dust clothes with chemical treg ment.

Do not touch the surface of polarizer for bare haid c#greasy cloth.(Sgrie cosmetics are detrimental to
the polarizer.)

(7) When the surface becomes dusty, please wipe gantly*with ajysgraent cotton or other soft materials like
chamois soaks with petroleum benzene.N2:mal-hexang’ Is) rezorimended for cleaning the adhesives
used to attach front / rear polarizers. ‘20 ‘nct use acetorii:, toluene and alcohol because they cause
chemical damage to the polarizer.

(8) Wipe off saliva or water drops {s spon as possizle. Their long time contact with polarizer causes
deformations and color fading,

(9) Do not open the case because irsigie Circuits do ot have sufficient strength.

(10) When handling the LCL:27Gdule, it needs w,haidle with care not to give mechanical stress to the PCB
and Mounting Hole area.”

10-2. OPERATING.PRECAUTIONE

(1) The spikesxacise\causes the iiswoperation of circuits. It should be lower than following voltage :
V=% 200mV(Cver and underahoot 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 \ >mparature, response time(required time that brightness is stable after turned on) becomes
longer.

(4) Be carei._for ¢ \ndensation at sudden temperature change. Condensation makes damage to polarizer or
electrical cc racted parts. And after fading condensation, smear or spot will occur.

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

(65 Madule=iias high frequency circuits. Sufficient suppression to the electromagnetic interference shall be
donesby 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 fléarescan? light. Keep the
temperature between 5°C and 35°C at normal humidity.

(2) The polarizer surface should not come in contact with any ¢thenobject.
It is recommended that they be stored in the container j# | vhici they wepa shippe d.

9-6. HANDLING PRECAUTIONS FOR PROTECTION FILM

(1) When the protection film is peeled off, static electricity iS generateu Latween the film and polarizer.
This should be peeled off slowly and carefullysneople whd aie eladtrically grounded and with well
ion-blown equipment or in such a conditiorijevas

(2) The protection film is attached to theitolasizer with a smalamount of glue. If some stress is applied
to rub the protection film against the nolexizer during ie time you peel off the film, the glue is apt to
remain on the polarizer.

Please carefully peel off the miotecizn film withoui sbking it against the polarizer.

(3) When the module with protegiion film attachell 1systored for a long time, sometimes there remains a
very small amount of glue still bn the pelarzer Gftzr the protection film is peeled off.

(4) You can remove the ¢lue eé&sily. When.thg,glue remains on the polarizer surface or its vestige is
recognized, please\wite them off with absaroent cotton waste or other soft material like chamois
soaked with noxmaitiexane.

9-7. THE LGD QA RESPONSIBILITY WILL BE AVOIDED IN CASE OF BELOW

(1) When the custome; attaches TSM(Touch Sensor Module) on LCM without Supplier’s approval.

(2) When the custamer attaches cover glass on LCM without Supplier's approval.

(3) When the LCM : were'repaired by 3rd party without Supplier’s approval.

(4) When thed, CMs were treated like Disassemble and Rework by the Customer and/or Customer’s
represente. :es \Jithout supplier’s approval.
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