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1.0 GENERAL DESCRIPTION

1.1 Introduction

NV140FHM-N4K V8.0 is a color active matrix TFT LCD module using amorphous silicon TFT's (Thin
Film Transistors) as an active switching devices. This module has a 14.0 inch diagonally measured |
active area with Full-HD resolutions (1920 horizontal by 1080 vertical pixel array). Each pixel is
divided into RED, GREEN, BLUE dots which are arranged in vertical stripe and this module can
display 262k(6bit) colors and color gamut 45%. The TFT-LCD panel used for this module is a faw
reflection and higher color type. Therefore, this module is suitable for Notek4Gk PC. The L&D driver
for back-light driving is built in this model.

All input signals are eDP1.2 interface compatible.

. eDP Rx I i

. +
e[_)P Input TCON
Signal

(Mstar/MST7332L) |
+

Point To Point Tx |

TET%.CD Panel
%92¢ <1080

VoS
VY09

T 10}99UU0D

VDD — )
DC/DC |
Gamma
Vcom | Source Driver

LED DI ver «—————> LED Lighting Bar

Figure 1 Drive Architecture

1.2 Features

2 lane eDP interTave with 2,.7GLes Fink rates
Thin and igritaweight

262k(6bit)\cclor depth, color gamut 45%

Single LED lighting bar (Bottom side/Horizontal Direction)
Data enable signal ‘mode

Side mounting frani

Green prd{iuct {RoHS & Halogen free product)
On board L. 2 driving circuit

Low d:iving voltage and low power consumption
On roara’eDID chip
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1.3 Application

® Notebook PC (Wide type)

1.4 General Specification
The followings are general specifications at the model NV140FHM-N4K V8.0. (listed in Table 1)

<Table 1. General Specifications>

— p—

Uit | Remarks

Parameter Specification

Active area 309.312(H) ><173.988(V) mm

Number of pixels 1920 (H) ><1080 (V) ¥y pixels

Pixel pitch 161.1(H) < 161.1(V) um

Pixel arrangement RGB Vertical stripe \V o

Display colors 262k(BbIt) N T =

Color gamut 45% (@ R

Display mode Normélly Rlack

Dimensional outline ”31673 1 (rl):186.37\’\ ) MV/O PCB)*3.0(Max) mm
S1611(H)*19%98W\) (W/ PCB)*3.0(Max)

Weight 285(max)_\, :

Surface treat~nen; N Antr G_.aT 2

Surface hartiess 3H

Back-light Bottom edge side, 1-LED lighting bar type Note 1
Ppb :09 W @Mosaic

Power cansumption PeL 2.7 w
Protal - 3.6 W @Mosaic

Notes : 1. LED Lighting Bar (32*LED Array)
SPEC. Numgguangzragi%rﬁTlTLE echodeng6l@hotmail.com fimei@jimeihk.com +86- 1341;@&24
NV140FHM-N4K V8.0 Product Specification Rev. 0

B2014-Q011-0 (3/3)

A4(210 X 297)




PROD

echodengb1@

TGR(RUP

otmail.com jimei

@jime 5E>c/om +86 —J?EQA%B@TE

B O/\Eguanqzhuo.com
|

Customer Spec

Rev.0

2019.03.25

2.0 ABSOLUTE MAXIMUM RATINGS

< Table 2. Absolute Maximum Ratings>

The followings are maximum values which, if exceed, may cause faulty operation or damage to the unit.
The operational and non-operational maximum voltage and current values are listed in Table 2.

Ta=25¢/-22C

Parameter Symbol Min. Max. .I_ Cait 2emarks
Power Supply Voltage Vo -0.3 4.0 i \/
eDP input Voltage Ve, 0 2.0 V Note 1
Logic Supply Voltage V i\ Vgs-0.3 /0.3 Vi
Operating Temperature Top e | +50 °C
] — Note 2
Storage Temperature Ter 2) +60 ) °C

L e
NULCS .

condensation.

Relative Fumilityi%RH)
00

I

BO)

40

20

Operating Range

(40,20

‘\.

|
\

\

(50,55)

(80,27)

40

&0 8D

Temperature("C)

Figure 2. Temperature and Relative Humidity Range

1. Permanent damage to the device may occu, Ifmiezimum valuesiare exceeded functional operation
should be restricted to the condition descritied under normial Speraung conditions.
2. Temperature and relative humidity raigeare shown inthefigure below.

90 % RH Max. ( 40 °C > Ta) Maximumiyw¢t - bulb temperature at 39 °C or less. (Ta>40 °C) No
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3.0 ELECTRICAL SPECIFICATIONS
3.1 Electrical Specifications
< Table 3. Electrical Specifications > Ta=25+/-2°C
Parameter Min. Typ. Max. Unit Remark¢ i
Power Supply Voltage Vo 3.0 3.3 3.6 \Y/ Note 1 N
Permissible Input Ripple Voltage Ve - - 100 ‘L mV @\’_nt-'- 3.3\/_
High | . 3e )| Vv :
BIST Control Level ILeveI = !
ol |0 . 08 .V .
Power Supply Current Iop -~ /_72 424 _!- AmA Note 1
Power Supply Inrush Current Inrush -‘_ - - 29 A Note3
o (INT | G0y 14 | w Note 1
Power Consumption DBL_ N _J DA 2.7 w Note 2
o\ J___’(); S i_ 36 4.1 w Note 1

Notes :

1. The supply voltage is meast red and speciiied aithe interface connector of LCM.
The current draw and Qewer consurmntien cnccified is for 3.3V at 25 °C.
a) Typ : Mosaic pattern<G~8
b) Max : R/G/E.natteins

N R
s ML
@ ®)

Figure 3:\Power Measure Patterns

|
10% |
oV ' |
i‘—'i 0.5ms
Vin rising time

2. Calculated vai e for reference (VLED X ILED)
3. Measure™ andii on (Figure 4)

Figure 4. Inrush Measure Condition

33V
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3.2 Backlight Unit
< Table 4. LED Driving Guideline Specifications > Ta=25+/-2°C
Parameter Min. Typ. Max. Unit Remarks |
LED Forward Voltage Ve - - 2.9 \% - } |
LED Forward Current I - 23.6 - mA I
LED Power Consumption Pleo - - 2.7 w Notil
LED Life-Time N/A 15,000 - - Hour™ |)_I1=23.6mA
Poyver Supply Woltage for LED Vo 5 12 | b1 v
Driver -
Poyver Supply Woltage for LED _ lled ) | 20 | DL A Note 3
Driver Inrush inrush
NN
Backlight On 2.0 - S¥0) \ -
EN Control d L™ o
Level
Backlight Off ! 0 i 0.8 \/ -
High Level 2.0 - 5.0 \Y -
PWM Control N
Level |
Low Leve! | N - 0.8 \Y/ -
p .
PWM Control Frequency Fovau 200 - 10,000 Hz -
Duty Ratio | 5 - 100 % -
Notes :
1. Power supply voltagel2V for LED driver.
Calculator valus+for weference IF > VF <32 /driver efficiency = PLED
2. The LED life-tii ae devine as the estimated time to 50% degradation of initial luminous.
3. Measure ¢ xditica (Figure 5) 12.0v
Eﬁ:iﬂng time EiD%f?ﬂi
/o
;oo
oV 10% ;
r—! 0.5ms
Figure 5. Inrush Measure Condition
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3.3 LED Structure
B 40 H3 H4 BS W6 H7 48 é
P A B S S Y S S A
4444444444{:>+4{ :%44+ :%44{ :%44{ :%44{ :%44+ :%44{ :% O\ R V- \

V+Pads 9,10

NI SR oL

rigure 6. LED Structure
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4.0 OPTICAL SPECIFICATION

4.1 Overview

The test of optical specifications shall be measured in a dark room (ambient luminance <1 lux and
temperature = 25+2°C) with the equipment of luminance meter system (PR730&PR810) and test unit |
shall be located at an approximate distance 50cm from the LCD surface at a viewing angle of 6 and &
equal to 0°. We refer to 60=0 (=03 ) as the 3 o’clock direction (the “right’), 6=90 (= 012 ) as thy 12
o’clock direction (“upward”), 00=180 (= 09 ) as the 9 o’clock direction (“left”) and 00=270(=58,) as
the 6 o’clock direction (“bottom”). While scanning 6and/or @, the center of(tine Weasuring(spot o the
display surface shall stay fixed. The backlight should be operating for 3¢ minautes priorAGimeastirement.

VDD shall be 3.3+/- 0.3V at 25°C. Optimum viewing angle directionss 6*“alock.

4.2 Optical Specifications

<Table 5. OpticahSwectiications>

Parameter Symbol Conditior:[ Min. Tvp. 1 Max. Unit | Remark
o Horizontal 9; ?9 N - Deg.
Viewing Angle 0, £ 30, V| )85 - Deg.
RIS ——=— Note 1
Range Vertical 0, | o0 85 - Deg.
0O, sl (¢ (80 85 - Deg.
Luminance Contrast Ratio CRN | ©=0° 600 800 - Note 2
Luminance of | g pie X 2125 | 250 - | cdim? | Note3
White A W oo
White 5 Pointd 1 \AYS 1y ey odgmal 80 . - %
Luminance - Note 4
Uniformity 13,Points AY13 -I— 62.5 - - %
. N ER» ~ | 028303130343 -
White Chr_cr-nfvty W, 0=0 0299 | 0329 | 0.359 : Note 5
| R 0.590 - -
Red X
L R, 0.350 - -
Reproduction " G, e i 0.330 - -
of Color S '?n G, ©=0 003 o555 | +0-03 - -
Blue B, 0.153 - -
B, 0.119 - -
» Qoler Gamut - - - 45 - % -
Respeise Time Ta=25C
(Riting + Falling) Tar ®=0° ] 30 35 ms | Note®
Cross Talk CT ®=0° - - 2 % Note 7
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Notes :

1. Viewing angle is the angle at which the contrast ratio is greater than 10. The viewing angles are
determined for the horizontal or 3, 9 o’clock direction and the vertical or 6, 12 o’clock direction
with respect to the optical axis which is normal to the LCD surface (see Figure 7).

2. Contrast measurements shall be made at viewing angle of ®= 0 and at the center of the LCD

surface. Luminance shall be measured with all pixels in the view field setfirst to white strign 2 the
dark (black) state . (see Figure 7) Luminance Contrast Ratio (CR) is dériaed mathempazicaly.

Luminance when displaying a white raster

CR =
Luminance when displaying_a black raster

3. Center Luminance of white is defined as luminanCe vaiueeof 5 paint averige across the LCD
surface. Luminance shall be measured with all p#zlstn the view fieltisat first to white. This
measurement shall be taken at the locations shawr in Figure.8 ford total of the measurements per
display.

4. The White luminance uniformity on [L[COysurface is then cxgressed as : AY =Minimum Luminance
of 5(or 13) points / Maximum Luminariee of 5(or,13) points.(see Figure 8 and Figure 9).

5. The color chromaticity coordinates specified iriJable 5 shall be calculated from the spectral data
measured with all pixels£irstiipfreq, green; biva.and white. Measurements shall be made at the center
of the panel.

6. The electro-opticaiesponse timemoasurements shall be made as Figure 10 by switching the “data”
input signal CG\larid OFF. Tietinies'needed for the luminance to change from 10% to 90% is T+, and
90% to 1C%WS-Tr.

7. Cross-Talk of one area of the LCD surface by another shall be measured by comparing the luminance
(YA) of a 10 £dmamidiameter area, with all display pixels set to gray 127(of 0 to 255), to the
luminance (\/B) 6v that same area when any adjacent area is driven dark.The luminance ratio
shall nC vexcead 1:1.05 (See Figure 11).
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4.3 Optical Measurements

Photo detector (PR730)

Field=2°

TFT-LCD module

N

Center of the screan

Optical characteristics:measurement setup

Figure 7. Meastrement Set Up
w =
W /4 W /4 ALy , W /4
N~ % N
T N | |
H/4 ' i |
L | 1
vV am Van \ \JT_/%—-——T————'\\_IE_/ B
H/4 ; Il '
bl — o —
| | ] |
Y 1 | |
| RN —(4—-—- | —— (5 ———
l H/4 .[ ! [
" | | |

Figu 2 8. V/hite Luminance and Uniformity Measurement Locations (5 points)

Center Luimina. ce of white is defined as luminance values of center 5 points across the LCD surface.
Lumiaanc: shall be measured with all pixels in the view field set first to white. This measurement
shall betaken at the locations shown in Figure 7 for a total of the measurements per display.
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W
W /4 , W /4 , W/4 , W /4
| ‘ ‘ ‘ —t
' T T T
M {1)——4L———-12;- ———ﬂJ———-(B_)—
" [ | [ _ |
O "4 — B ]
A v
(4 ! .
1 _ |
ot e
doo T 1 NN
T
H/4 *’1'1?- —L 1'Ié“- N ‘ _l_@_
b : [ | T e T8

Figure 9. Uniformity Measurement Lacations (1/3 pairis)

The White luminance uniformity on LCD surface/is thei: expressed as : 2£Y5 = Minimum Luminance
of five points / Maximum Luminance of five poitsi(see Figire 8)/, AY 13 = Minimum Luminance of

NSy, (&e2 FigureQ).

LA RN
A ]
Display data /> Black(TFT-QF) Whie(TFT ON)  Black(TFT OFF) 3
N  F ) 7
Luminance
Dty |Trle — S | | | PO—

I 4 I (

100% /| ~= 1) \

90% = 'y—

10%

0% N

to changi fiom 90% to 10% .

The test system : PR810

Time

Figure 10. Response Time Testing

The electredaotice! response time measurements shall be made as shown in Figure 10 by switching the
“data” input 5. mai ON and OFF. Tr: The luminance to change from 10% to 90% ,Tf: The luminance

Y
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Y, = Initial luminance of measured area (ctGm<;
Yg = Subsequent luminance of measured ( rea{cd/m?)
The location measured will be exactly the same s bein patteriis. Te test background gray is L127.

echodeng61@
p— Customer Spec Rev.0 2019.03.25
V/2 Vi4
Via
o1
Vi/4
Vit
IH/8 H/4 | HI2 Hig H/g.'-
Y:-Y
Cross Talk (%) = ‘ £ A
YB
Figure 11. Cross Talk Modulation Test,Descriptior
Where:

Cross Talk of one area of the LCD surfaze, by another shaiide ineasured by comparing the luminance
(YA) of a 10+1mm diameter area, with 1l uisplay pixereset to a gray level 127, to the luminance
(YB) of that same area when any aajacent area is diiven dark.(Refer to Figure 11)
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5.0 INTERFACE CONNECTION
5.1 Electrical Interface Connection
The electronics interface connector is STM MSAK24025P30.
The connector interface pin assignments are listed in Table 6. |
<Table 6. Pin Assignments for the Interface Connector>
Terminal Symbol Functions (
Pin No. Symbol Descriptios
1 NC No connection N\ -1 )
2 H-GND Ground \_ > o Y
3 LAN1_N Complement Signal Link _Laral \N "~
4 LAN1_P True Signal Link _Lanel
5 H-GND Ground Ly 4
6 LANO_N Complement Sigrnl L_“\k- LaneO( .7
7 LANO_P True Signal {'nk LaneO D
8 H-GND High Speed ;romd
9 AUXP True Sigaal |! .nk _Auxi ...y (“.lannel
10 AUXN COF.,."&.""_PFM Signal=4int _Auxiliry Channel
11 H-GND Cround N\
12 LCD_VCC Fower Supply, 3.2V (typ.)
13 LCD_VCC Sower Suppl, 3.3V (typ.)
14 BIST. % [No confction
15 HGWD . [Groum
16 H.GI'D Grourd
17 +iPD |;.?D(_.10t Plug Detect) Signal Pin
18 L 8L_GND lH'gn Speed Ground
19 N BL_GNLC p e High Speed Ground
20 \' BL_(;'_\.!_) — High Speed Ground
AN BL_GRS High Speed Ground
22 BL_EN Backlight on/off Control pin
23 BL_PWM Back light PWM Dimming
24\ [~ NC No connection
p NC No connection
26 BL_PWR Backlight power
» (77, BL PWR Backlight power
N\ L_d BL_PWR Backlight power
29 BL_PWR Backlight power
30 NC No connection
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5.2 eDP Interface
PC Side eDP Interface TFT-LCD Side
gl : , G
R 6 N RO~R5
e Main Link - = N GO0~G*H ||
o . S 6. N
) . wn o N BO~BS
Video /Graphics o S ¢ Hawuns
Processing Circuits| & |—— AUX Channe — | o I_ \,‘,:,V
T N e
3 | HPD = —y] \eE
= 1 o
S |
|
L 3N

Figure 12. eDP Ixie face Architecture

Note:
Transmitter : Parade DP501 or equivalept
Transmitter is not contained in module.
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5.3 Data Input Format

(1.1) (2.1)

(1919.1)

1 Pixel =3 Dots

(1920.1)

(1,1080)  (2.1080)

Figure.£3.:\Digplay Position of Input Data (V-H)

~—— . i - —

(1919,1080)

(1920,1080)
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5.4 Back-light & LCM Interface Connection
BLU Interface Connector: STM MSK24022P10
<Table 7. Pin Assignments for the BLU Connector> |
Pin No. | Symbol Description Pin No. | Symbol Description -l

1 LED LED cathode connection 6 GND GND

2 LED LED cathode connection 7 NC LN\ No Cainec:ion

3 LED LED cathode connection 8 Voit | LED [imode corinection

4 LED LED cathode connection 9 Vout Lz® anofe connection

5 NC No Connection 10 I \/out 5D anode connection
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6.0 SIGNAL TIMING SPECIFICATION
6.1 The NV140FHM-N4K V8.0 Is Operated By The DE Only
o . |
< Table 8. Signal Timing Specification >
Item Symbols Min Typ Max unit j
Clock Frequency 1/Tc 141.56 142.73 (| 143.91 N1H:
1115 112¢ 1125 1ines
Frame Period Tv - 60 - Hz
- 16.67 ms
Vertical Display Period Tvd : 1080 - lines
One line Scanning Period Th | 2416 2124 2132 clocks
—_
Horizontal Display Period Tne - i 1920 - clocks
Note : The above is as optimizéd setting.
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6.2 eDP Rx Interface Timing Parameter
The specification of the eDP Rx interface timing parameter is shown in Table 9.
<Table 9. eDP Main-Link RX TP4 Package Pin Parameters>
Item Symbol Min Typ Max Unit RemarX l
Spread spectrum clock 0 \_
(Link clock down-spreading) SSC 0 i 0.5 %
. . A . .
Differential peak-to peal_< input voltage at VRX-DIFFp-p 100 ) 4320 % ‘
package pins
Rx input DC common mode VRX_DC_CM 0 i 2 %/
voltage
leferentlgl termination RRY.DIFF 80 ) 12( 0
resistance _I‘
Smgle—end_ed termination RRY.SE 0 i 0 o
resistance
Rx short circuit current limit IRX_SHORT _l_ - - 50 mA
Intra-pair skew at Rx package pins (HBR) LN
RX intra-pair skew tolerance at f N - - - 60 ps
MITEA PAIR
HBR
AN -
//\\ - * A g ek

VRX_DC_CM

50%0

LR _SHKEW _IMNTRA_PAIR

Figure 14. VRX-DIFFp-p & LRX_SKEW_INTRA_PAIR
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7.0 INPUT SIGNALS, BASIC DISPLAY COLORS & GRAY SCALE OF COLORS

<Table 10. Input Signal & Basic Display Colors & Gray Scale of Colors >
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8.0 POWER SEQUENCE

To prevent a latch-up or DC operation of the LCD module, the power on/off sequence shall be as shown

90% [
N 10%  J10% |

in below.

O/l
Power Supply for Logic Vdd 90%
10%

—

P

fT1

eDP Display

HPD from Sink

T2 TI0 T4 T12
[
Black Video Video form Soufce . }Rlack Video
T3 _I

o

Sink Aux CH AUX Cheaiel Operatioral |"-

T RN DY |
Source Main-Link ““‘.‘.Imﬂ_ i 1d22 or off
Data gn»':- e 4-»

THNT5\TS ViTo

LED _EN - I_
PWM - - ‘

90%k A N 90%
Power Supply for BL 10% /K*T': 161 X10%
(VBL) > ammmts O\l 4

Tav  T14 TS5 118

rigure 15. Power Sequence
® 0.5ms <81 < 10ms ® Oms < T10< 500ms ® Oms < T16
@ O0ms™\<'T2 < 200ms ® 05ms < T11< 10ms ® 05ms < T17
@® Oms < T34< 200ms @® 500ms < T12 ® 05ms < T18
@ T3+T4+T5+T16+T8>200ms ® Oms < T13
@® Oms < 17 <950ms ® Oms < T4
@® 50mst, <\T8 ® Oms < TI15
@® Oms T9

Notes

1. Whenthe power supply VDD is 0V, keep the level of input signals on the low or keep high impedance.
2. Do not keep the interface signal high impedance when power is on. Back Light must be turn on after

power for logic and interface signal are valid.
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9.0 Connector Description
Physical interface is described as for the connector on LCM.
These connectors are capable of accommodating the following signals and will be following components: |
9.1 TFT LCD Module
< Table 11. Signal Connector >
Connector Name /Description For SignanCarinector,
Manufacturer STM
Type/ Part Number MSAK?24025P30
Mating Housing/ Part Number I-PEX,20454=030T
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10.0 MECHANICAL CHARACTERISTICS
10.1 Dimensional Requirements
Figure 23 shows mechanical outlines for the model NV140FHM-N4K V8.0.
Other parameters are shown in Table 12.
<Table 12. Dimensional Parameters>
Parameter Specification -;_ Wnit
Active Area 309.312 (H) ><173.988()% [y mm
Number of pixels 1920 (H) X 1080 (V) (1 pixel = R +'&+ B dots) pixels
Pixel pitch 161.1 (H) X 161.%V) um
Pixel arrangement RGB Verticanstripe
Display colors 202K (Shit)
Display mode No rially Black
Dimensional outline 316.11(H1848:37 (V) AAYQPCB)*3.0(Max) m
316.2X4(F)*197.98 (V) (iv/PCB)*3.0(Max)
Weight 285/(max) g

10.2 Mounting
See Figure 20.

10.3 Anti-Glare antiFolarizer Hazdriass.

The surface ofitha"l\CD has an /Anti-Ciare coating to minimize reflection and a coating to reduce

scratching.

10.4 Light Leake e

There shall nc the \isible light from the back-lighting system around the edges of the screen as seen

from a4distadice 50cm from the screen with an overhead light level of 350lux.
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11.0 RELIABILITY TEST

The reliability test items and its conditions are shown in below.
<Table 13. Reliability Test>

No Test Items Conditions | |
1 High temperature storage test Ta=60°C , 60%RH, 240 hrs : |
2 Low temperature storage test Ta=-20°C, 240 hrs 1

High temperature & high humidity

3 . Ta=50°C, 80%RH, 240ars
operation test

4 High temperature operation test Ta=50"C, 60%RH (243 iars ).

5 Low temperature operation test Ta=0°C,240 his

=20° v), 60964 39
6 Thermal ShOCk Ta. 20 C Aand 6() | (05 |’\, 60 4% _3/0RH,
100 cycle 7 \

7 Vibration test Ta = 25"C #80%RH #25C ,29~500Hz,
(non-operating) Sinc X,N.Z [ Sweep rate )1 hour

8 Shock test 712 =25°C , 60%RH 220G, Half Sine Wave
(non-operating) _|‘ 2ingec+ X Y, 7£Z Once for each direction

- Air 150 pF, 330Q, £15 KV
9 Electro-static discharge test Contads. 450 pF, 3300, +8 KV

(operating)

Ta ='25°C/60%RH,

12.0 HANDLING & CAUTIONS

(1) Cautions when taking out‘thi. mocule
* Pick the pouch onlyfwien taking @urmodule from a shipping package.
(2) Cautions for handling the<inodule
* As the electrostatic Gischarges.mav bireak the LCD module, handle the LCD module with care.
Peel a protacitety sneet off fxcw’the LCD panel surface as slowly as possible.
* As the LEEhoanel and back=light element are made from fragile glass material, impulse and
pressure\teithe LCD module'should be avoided.
* As the surface of the polarizer is very soft and easily scratched, use a soft dry cloth without
chemicals for.cleaning.
* Do not pullthe tatarface connector in or out while the LCD module is operating.
* Put thesmodt 'e display side down on a flat horizontal plane.
* Handle ¢ anectors and cables with care.
(3) Cautiohs/or tne operation
«‘When uie module is operating, do not lose CLK, ENAB signals. If any one of these signals is lost,
the LCD panel would be damaged.
* Obey the supply voltage sequence. If wrong sequence is applied, the module would be damaged.
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(4) Cautions for the atmosphere
* Dew drop atmosphere should be avoided.
* Do not store and/or operate the LCD module in a high temperature and/or humidity atmosphere.

Storage in an electro-conductive polymer packing pouch and under relatively low temperature
atmosphere is recommended.

(5) Cautions for the module characteristics

* Do not apply fixed pattern data signal to the LCD module at product aging.
* Applying fixed pattern for a long time may cause image sticking.

(6) Other cautions
* Do not disassemble and/or re-assemble LCD module.
* Do not re-adjust variable resistor or switch etc.
* When returning the module for repair or etc. Please pacKk triz module nceto bersroken.
We recommend to use the original shipping packages.

13.0 LABEL
(1) Product Label

" ‘l *ﬁM N‘fmy - ™
IMEsTwE i BOE
V%XXXXXXA wv XXXXX
. WH j eco
MADE L MNMTU B} Hxxxxww XX °““s
o NN Nea MADE IN CHINA

Figure 16. Product Label
Module ID Naming Rule:

<Table 14. Module ID Naming Rule>

= Rt [ 2 3 4 5 6 7 8 9 |10 |11 |12 |13 |14 |15 16| 17
 Code
lC('lP' S L S 5 1 2 3 - 9 4 2 0 0 0 1 D B
Model Code | Grad | Line Year Mont Model Extension Code SerialNo
/GBN e h (Last 4 Digits Of FGCOD) 00001-222222
Description
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(2) High voltage caution label
HIGH “OLTAGE COLD CATHODE FLUORESCENT LAMP IN LCD
CAUTION PANEL CONTAINS & SMALL AMOUNT |
RISk OF ELECTRIC SHOCK. DF MERCURY. PLEASE FOLLOV LOCAL OR- (|
DISCONMECT THE ELECTRIC
POWER EEFORE SERYICIMNG DINAMCEYS OF FREGULATIOME FOR DISFOCAL i

Figure 17. High Voltage Caution Label
(3) Box Label

N0 b))
BOE CHONGQING BOE OPTOELECTRNICS
— TECHNOLOGY Co., LTD
A W Y
MODEL: Q/\] 7 QuY: ()
SERIAL NO: (24 DATE: (4)
&
CCO
RoHS Compliant
— —~
(5%, (6) QD

igure 18. BoxX rabel
Serial numb@r rharked part @ ¢eds te print, show as follows:

1. FCG-CODt(3efore &2 bi, 2. Product quantity
3. (Bgxlo 4. Date
5. The client séctiommaterial number(The client)
5%  FG-Codé ifterrour
7. Thesunnlier code
8.  Total Size:100xX50mm
<Table 15. Box Label Naming Rule >
W 1 2 3 4 5 6 7 8 9 10 | 11 | 12 | 13
code
Coue

Description Product Product B8 year Month|revision Box serial Number

Name grade
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14.0 PACKING INFORMATION

14.1 Packing Order

® Put 1 pcs spacer in tray and 1 pcs MDL on spacer.
5pcs MDL/Tray,6pcs Spacer/Tray.

® Put 7 pcs tray and 1 pcs tray cover in PE bag.

® Put PE bag with 6 EPE cover in the inner bo

® 35pcs/Box,18Box/Pallet,630pcs MDL/Pa "

Ri ™
iy

14.2 Note A
® Box dimewy Omm*350mm*285mm
° Pac&@n in one box: 35pcs

® Total weight: 12.4kg/Box
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15.0 MECHANICAL OUTLINE DIMENSION

(@ 35814030 MIL outline)

312312020 (CF Poly

309314010 Chctive freod

137911030

1.50£0.30

4

3254030 t4A ~ Outline)

Ghé - CF POLY

(323) (A& - Outline)
<1500 A4 ~ CF POLY

325030 (AA ~ OQutlined [
150030 kA - CF PO |1

90.29420.30

(19 (A8 -~ CF PO
(883) tAd ~ Outline)

48862100

B 0050 (PCE cutline)

Figure 20. 7+ T-2D Mod:le Outline Dimension (Front View)

Note:

1. Top Polarizer is thefiighest part.
2. Curve Spec: 0<=d<=0.5mm.
3. No light leakage fram all 4 coriiers o1 LCM.

4. Size Unit; &,

5. GenerakJaicrance: 0.3,
6. The MiRL, Gimension meacyrement tool is a Vernier Caliper;

Top POL is the highest part.

i

L@ 30 max

Figure 21. Highest Point Position
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% 64.00£0.15 40.0511.00
AN i ‘
BLU LABLE
7\%&/0& \ g‘ E‘ |
[, 40092045
\
40.05£0.15
60.05£2.00 ) 80.00+0.15 g
g NVI40FHM-N4K VB.0 QE ‘
g \\ JXCXXXXXXXXXXXXKX ‘s& 1 /
“\\ o | ;
! ) ==
N MATTLG LIN - 2
® 103.44£100 S
®
Figure 22. T IN\.CD Modu'a"Outline Dimensions (Rear view)
Note:
1. Top Polarizer is the highes? part:
2. CurveSpec: 0<=d<=0.5m
3. No.light Icakage fremihait.4/corners of LCM.
4. Size Lalt: mm.
5. General Tolerance: +0.3mm.
6. The MDLsdimension measurement tool is a Vernier Caliper;
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16.0 EDID Table
A(d:gegs Function Hex Dec crc Input values. Notes
00 00 0 0
01 FF 255 255 | |
02 FF 255 255 l
03 FF 255 255 I
04 Header - 755 755 EDID Header
05 FF 255 255
06 FF 255 255
07 00 0 0
08 09 9 s
ID Manufacturer Name BOE ID = BGG,
09 ES 229
a ID Product Code 68 104 2152 7D 42152
oB 08 8 N oW
0C 00 0 0
oD 00 0 l ‘_0
32-bit serial No. a
OE 00 0 0
OF 00 0 4 ___| 7o | 7~
10 Week of manufacture 03 3 i 3 |
11 Year of Manufacture 1D 29 [N 2019_ | Manufactured in 2019
12 EDID Structure Ver. 01 I ( T _ T EDID Ver 1.0
13 EDID revision # 04 4 N 4 EDID Rev. 0.4
14 Video input definition 95 . jQ - Refer to right table
15 Max H image size 1R | [ ™ ; QY 31 30.9312 cm (Approx)
16 Max V image size 11 |/ 17 ' 17 17.3988 cm (Approx)
17 Display Gamma 7R_ ] 120 \ —I_ \ 2.2 Gamma curve = 2.2
18 Feature support 03 | - Refer to right table
19 Red/Green loty ?‘ii:_ ; 28 —fO o - Red / Green Low Bits
1A Blue/White m_\n -_'ts d 65 N I_ \ 2l - Blue / White Low Bits
1B Red'xhiah bits o7 0 ¥ 151 604 0.590 Red (x) = 10010111 (0.59)
1c Red y-bigh bits 59 89 358 0.350 Red (y) = 01011001 (0.35)
1D Green x high bits 54 84 338 0.330 Green (x) = 01010100 (0.33)
1E Green y hig'\ bite N 8E 142 568 0.555 Green (y) = 10001110 (0.555)
1F Blue x high | ‘ts 27 39 157 0.153 Blue (x) = 00100111 (0.153)
20 BLuc. high b 5 1E 30 122 0.119
21 | e x I bbits 50 80 321 0.313 White (x) = 01010000 (0.313)
22 4] \Wite | high bits 54 84 337 0.329 White (y) = 01010100 (0.329)
—23 - leished timing 1 00 0 -
24 Established timing 2 00 0 - Refer to right table
25 Established timing 3 00 0 -
SPEC. NUMBER hSPEC TITLE NT— - se o PAGE
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26 01 1
Standard timing #1 Not Used
27 01 1
28 01 1
Standard timing #2 Not Used
29 01 1
2A 01 1 |
Standard timing #3 Not Used
2B 01 1 |
2C 01 1
Standard timing #4 Not Used
2D 01 1
2E 01 1
Standard timing #5 Not Used
2F 01 1
30 01 1
Standard timing #6 Noa!Jsed
31 01 1
32 01 1 —l
Standard timing #7 — Not Used
33 01 1
34 01 1
Standard timing #8 — g Not Used
35 01 1
36 Cc2 194 [
142.7 142.7328MHz Main clock
37 37 55 |
38 80 428 | 1920 Hor Active = 1920
39 CcCc P 74 Hor Blanking = 204
3A 70 112 - 4 bits of Hor. Active + 4 bits of Hor. Blanking
3B 38 56 1080 Ver Active = 1080
3C 28 40 40 Ver Blanking = 40
3D i_ 40 ot - 4 bits of Ver. Active + 4 bits of Ver. Blanking
1Q =
3E Detailed tinfha oMo 30 _; \ 48 Hor Sync Offset = 48
3F desciptex #4 20 32 32 H Sync Pulse Width = 32
40 36 54 3 V sync Offset = 3 line
41 l— 00 0 6 V Sync Pulse width : 6 line
42 35 53 309 Horizontal Image Size = 309.312 mm (Low 8 bits)
43 AE 174 174 Vertical Image Size = 173.988 mm (Low 8 bits)
44 10 16 - 4 bits of Hor Image Size + 4 bits of Ver Image Size
45 00 0 0 Hor Border (pixels)
46 00 0 0 Vertical Border (Lines)
47 1A 26 - Refer to right table
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48 2C 44
95.2 95.1552MHz Main clock
49 25 37
4A 80 128 1920 Hor Active = 1920
4B CcC 204 204 Hor Blanking = 204 -I |
4C 70 112 - 4 bits of Hor. Active + 4 bits of Hor. Blanking |
4D 38 56 1080 Ver Active = 1080 V' l
4E 28 40 40 Ver Blanking = 40 W)Y
4F 40 64 - 4 bits of Ver.ctive + 4 bits of Van BIaler‘,_ o
50 Detailed timing/monitor 30 48 48 f N _HO' Sync Offset;4b_ -
51 descriptor #2 20 2 2 1! Sync Pulse Wictiw= 32
52 36 54 3 V sync Oﬁéet = 3 line
53 00 0 6 V Sync'Puiye widtii : 6 line
54 35 53 309 1_ —Horizontal Ima._i e lize = 5‘09.312 mm (Low 8 bits)
55 AE 174 174 \, Vertic I;rv: ;iz; = 173.988 mm (Low 8 bits)
56 10 16 N —_ : 4 Litsiof Hoi™iage Size + 4 bits of Ver Image Size
57 00 0 [ 9] y Hor Border (pixels)
58 00 0 \V 0 | Vertical Border (Lines)
59 1A 26 \“ -I - | N\ Refer to right above table
5A 00 0 ) T
5B 00 0 \NU
5C 00 _0_
5D 00 _0
5E v 0 Y
5F N EO ] 0 N \"
60 20 0 __r
) | e N
o % A, Nvidia nvDPS
62 | Detailed simihg/anitor 00 N (Refer the tab of nvDPS)
63 deqgiialy?3 00 0 Lowest refresh rate that does not cause any visual/optical side
effect
64 00 0
65 I_ 00 0
66 00 0
67 00 0
68 00 0
69 00 0
6A 00 0
6B 00 0
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6C 00 0 Detailed Timing Description #4
6D 00 0 Flag
6E 00 0 Reserved
6F 02 2 For Brightness Table and Power consumption
70 00 0 Flag
71 0D 13 PWM % [7:0] @ Step 0
72 40 64 PWM % [7:0] @ Step(S
73 FF 255 PWM % [7:0]/@wstepn, 10
its [7:01,@»Stdn
74 Detailed timing/monitor 0A 10 Nits [7:01,€75tn,0 2 .
75 descriptor #4 3C 60 Nits [7:0] ®.Step 5
76 7D 125 s [7:60@ Step 10
77 16 22 I“ar‘ _I ElectronicesRowe @ x32 Chess Pattern = 900mW
78 11 17 Backlight Power @o0 r| s = 686.117647058824mW
| - IS _
|
79 21 33 Backlight Powey, @5tep 10 = 2700mW
7A 7D 125 ‘ - Nits @ 200% PWM Duty = 250nit
78 00 0 ' 4F_‘rm“" :
- ~_ . [<sminate with ASCIT code 0Ah
7 00 0 | r'\d pad field with ASCII code 20h
7D 00 0 T
7E Extension flag 00 [ 1
7F Checksum ED. l 23" 237
- 1
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