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1.0 GENERAL DESCRIPTION

1.1 Introduction

NV156FHM-TOE 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 15.6 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 tkis\niodule can
display 262k(6bit) colors and color gamut 45%. The TFT-LCD panel used for this'aedule is a faw
reflection and higher color type. Therefore, this module is suitable for NotebGOKk RZ. The LTD driver

for back-light driving is built in this model.
All input signals are eDP1.2 interface compatible.

1.2 Features
® 2 lane eDP interface with 2.7Cbps i
® Thin and light weight

Data enable signal ‘mode

On boare "\ ED" riving circuit

Onsoira EDID chip

T— VTSP/TP_E! y
npu N
Signal MCU "}

Figare'd, Drive Architecture

|
EEPROM 1)

T|zc h | o
© > Timi Data Signal o) TFY LCD Panel )C>)
O iming 220°X1080(RGB
o epP Input Controller I * ( )

Q |Signal f |

= VCORE/DVDD , q

2 [vDD A

ot > DC/DC |, = -

= D¥ED/AVDD/Gammal L Touch-Driver
VLED IN/PWM/LED_EN, | VEOM 3
> LED Driver _—| K A S-Driver

L LED Lighting Bar

nk rates

262Kk(6bit) color depth, color gamut 45%
Single LED lighting bar (Bottom side/Horizontal Direction)

Green product {Rori3 & Halogen free product)

Low driving oltage and low power consumption
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1.3 Application
® Notebook PC (Wide type)
1.4 General Specification
The followings are general specifications at the model NV156FHM-TOE V8.0. (listed in Table 1)
<Table 1. General Specifications>
— I_,
Parameter Specification Uni: [ memarks
Active area 344.16(H) x193.59(V) mm
Number of pixels 1920 (H) %1080 (V) e Pixels
Pixel pitch 179.25(H) x179.25(V) um
Pixel arrangement RGB Vertical stripe
Display colors 262Kk (6bit)
Color gamut 45%
Display mode Normally black
Di ional outli 350.66(H) <X 216.15(v, \\W/PCB) mm
imensional outline X3.2nrax(panel side)R.4max(PCBA side)
Weight : 365 (max) g
Surface treatment HC
Surface hardness 3H
Back-light Bottom edge side, 1-LED lighting bar type Note 1
Pob :09 W @Mosaic
Power const. aoticn P :3.6 w
Protar - 4.5 wW @Mosaic
Notes : 1. LED Lighting Bar (40*LED Array)
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1.2.2.General Touch Specification(Table 2.)
<Table 2. General Touch Specifications>
Parameter Specification Unit Remarks_ [ |
Type of Touch Sensor Self Capacitance _|
Touch Structure On Cell » [N\
Panel Size 15.6” ) <
- |-
Outline Dimension N/A(Cover Lens Free) mm-,
TP View Area N/A(Cover Lens riree) 7 mim
TP Active Area X345.96 x Y 193_7\‘. (AA) 4 mm
Total Thickness N/ALCG ;er_;_;r:s, Free) 4 mm
Interface - 12C N\
Report Rate \ : [low wing&/19 2_100 Hz
Multi-Touch Point ~V 10 points
Input method O Finger
Touch panel sensori_';_ ‘ \Y G7500 G2 Touch
Channel__‘ | 74 1500
Surface treatment N HC
Surface Hardness 3 H
Suiort €S Win8.x and Win10 compliant
TP Povvei Consumption 0.2max. w @ 5 finger
_Tou\;h FW Version TBD
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2.0 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. |

< Table 2. Absolute Maximum Ratings> Tazor4 )t
C— — ~———
Parameter Symbol Min. Max. Un't 2emarks
Power Supply Voltage Vo -0.3 4.0 \/
- . = Note 1
Logic Supply Voltage V i\ Vgs-0.3 Ve t03 V
Operating Temperature Top 0 +20 1N
T NV VY Note 2
Storage Temperature Tor -20 +60 1 C

Notes :
1. Permanent damage to the device may occus Ifimaximum valuesiare exceeded functional operation

should be restricted to the condition descritbad tader normial Speraung conditions.
2. Temperature and relative humidity raiige‘are shown in thefigure below.
95 % RH Max. (40 ° C > Ta) Maxinim “Wwe. - bulb, teinperature at 39 ° Corless. (Ta>40° C) No

condensation. Relativ 2-1umuditv

109 r
— 4 40, 95
| %0 (\)
: 80 | (50, 80)
Y.
s\\¢l
0 )
o .
> Operating Range
) ()
g 2
40
& &
) 60, 27)
(]
o
20 o
o
wd
(1)
5
-4) -20 0 20 40 60 80

Temperature (C)

Figure 2. Temperature and Relative Humidity Range
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3.0 ELECTRICAL SPECIFICATIONS
3.1 Electrical Specifications
< Table 3. Electrical Specifications > Ta=25+/-
- 2—€ N
: Uni |
Parameter Min. Typ. Max. . Remarks |
Power Supply Voltage Vo 3.0 3.3 3.6 \ Note, 1
Permissible Input Ripple Voltage Ve -10%*Vpp +10%*Vohe! MV Nuted
High 2 i e |V .
Level |
BIST Control Level C | -+
ow
- Q -
Level 0 ) RV
Power Supply Current Ioo ), 273 425 mA Note 1
Power Supply Inrush Current Inrush g - 1.5 A Note3
R - [ 1202 1.4 w Note 1
Power Consumption P - - 3.6 W Note 2
Protal - - 5.0 w Notel

INOTesS .

1. The supply voltage is measured and speciiied atthe interface connector of LCM.

The current draw and.odwiar consunnticn tnccified is for 3.3V at 25

a) Typ : Mosaic patiein ¢*8
b) Max : R/G/E.naticrns

s A

(@)
Figure 3.

Power Measure Patterns

2. Calculated vai e for reference (VLED x ILED)

3. Measure  »ndii on

4. Input ve'tag. range: 3.0~3.6V. Test condition :Oscilloscope bandwidth 20MHz , Ac coupling

(Figure 4)

° C.

E‘—'é 0.5ms

Vin rising time

Figure 4. Inrush Measure Condition

33V
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3.1.2 Touch Electrical Specifications

< Table 5. Electrical specifications > |

I L |
Parameter Min. Typ. Max. Unit "- Remarks |
Power Supply Voltage Vo 3.0 3.3 3.6 v Not=v
Permissible Input Ripple )
Voltage Ve 100 |V | ALV k33V
Power Supply Current lop - - bt mA
— _'_ -
Power Active Mode - - AN\ 0.2 o~ _,W ' Notel
Consumption | 141e Mode ! - - AN R ALY Note2
——
High Level 0.7*vDb 0 . . Vv
TP_EN N Note3
Low Level : | }3+vopIo \V/

Notes : 1. The supply voltage is measured and Speaified at the interface connector of TLCM
The current draw‘and power constmpiion specified is for 3.3V at 25°C when touch
function is active:
2. The supplywvaitage is measyired and specified at the interface connector of TLCM
The curretitidraw and pewwareainsumption specified is for 3.3V at 25°C when touch
function istdle;
3. Condition: 1.62 V<MDRIO <3.6 V;
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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 - - 3.0 \% - } |
LED Forward Current I - 23.4 - 1A I
LED Power Consumption Pleo - - 3.6 _i N Notil
LED Life-Time N/A 15,000 - Hour | Ir =23.4mA
Poyver Supply Woltage for LED Vo 5 12 " b1 Vv |
Driver ' -
N\ _
Poyver Supply Woltage for LED lled ) , s L D0 A Note 4
Driver Inrush inrush
Backlight On 25 - S¥0) \ -
EN Control d N\ |
Level . l
Backlight Off I 0 i 0.5 \/ -
High Level 2.5 - 5.0 \Y -
PWM Control -
Level
Low Level [ [0 - 0.5 \Y} -
N\ .
PWM Control Frequeacy Fovay 200 - 2000 Hz -
Duty Ratio | 5 - 100 % Note 3
Notes :
1. Power supply voltagel2V for LED driver.
Calculator value forireference IF x VVF x40 /driver efficiency = PLED
2. The LED life-ti ne*d=fine as the estimated time to 50% degradation of initial luminous.
3. 1% duty cycle i< achievable with a dimming frequency less than 1KHz.
4. Measure co. 'itica (Figure 5) o 12.0v
E:?E.IDI'IQ time EiD%f?ﬂi
/o
Fo
ov 1086 ; !
r—! 0.5ms
Figure 5. Inrush Measure Condition
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3.3 LED Structure
H1OH2 #3 B4 45 #6 #7 48 49 0
VA Y B S SN SV A S SV @
DD DR
MM AN ) Vo Pad8
DDA NG Y-
V+Padl,2,3 L\ L5
MmN S N VP adg
! | ™~ _
DD R PDAR
A~ ANIN NS
PRy B | V—Pad10
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 viewingrangle of 6 and &
equal to 0°. We refer to 60=0 (=03 ) as the 3 o’clock direction (the “right”), 63=90\(=612 ) as thg 1~
o’clock direction (“upward”), 00=180 (= 09 ) as the 9 o’clock direction (“left”).anc 60=270(=58,) as
the 6 o’clock direction (“bottom”). While scanning 6and/or @, the center of the measuring(spot o the
display surface shall stay fixed. The backlight should be operating for 30 mindies prioriGimeastirement.
VDD shall be 3.3+/- 0.3V at 25°C. Optimum viewing angle directionsis« ’diock.

4.2 Optical Specifications

<Table 5. Optical Sgecifications>

Parameter Symbol | Conditig n_l_i\)l.n. Tvp. 1 Max. Unit | Remark
o Horizontal 9; ?9 N - Deg.
Viewing Angle 0, A\Y 38, N 185 - Ded- | \ote1
Range N o - .
d Vertical | O, B = 85 Deg
O AN Y .80 85 - Deg.
Luminance Contrast Ratio CR 1 v=0° 600 800 - Note 2
Luminance of | g oy Y. 2125 | 250 - cd/m? | Note3
White oo
White 5 Pointstl\ AYS Ly ey lodual 80 - - %
Luminance et o Note 4
Uniformity 13 Rowts AY13 -I— 62.5 - - %
N W 0283 | 0313 | 0.343 -
White Ch icit ERW a® | =(° Not
fte Chromalicly IS W, ©-0 0299 | 0329 | 0359 | - ote
R, 0.590 - -
Red R, 0.350 - -
Reproduction Gleen G, . ) 0.330 - -
of Color | 3 G, ®=0 0.03 [gems | +0.03 - -
a1 B, 0.153 - -
ue B, 0.119 : :
» Qolor Gamut - - - 45 - % -
Respeise Time Ta=25C
(Riting + Falling) Tar ®=0° ] 16 25 ms | Noteb
Cross Talk CT ®=0° - - 2.0 % Note 7
SPEC. NUMBER hSPE(:. TITLE —— | — sela PAGE
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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.eciiter/of the LCD
surface. Luminance shall be measured with all pixels in the view field setfirs: to white, thZmo the
dark (black) state . (see Figure 7) Luminance Contrast Ratio (CR) is defined matherhat/cariy

Luminance when displaying a white vaster

CR =
Luminance when displaying a'blaek raster

3. Center Luminance of white is defined as luminancealuas of 5 pcint average across the LCD
surface. Luminance shall be measured with all pxeig inie view field et first to white. This
measurement shall be taken at the locations ¢newrvin Figurgé 8.foi a total of the measurements per
display.

4. The White luminance uniformity om L&D surface is thZa expressed as : AY =Minimum Luminance
of 5(or 13) points / Maximum Luminaace of 5(oi 13) points.(see Figure 8 and Figure 9).

5. The color chromaticity coordinaies specifiegsin wZole 5 shall be calculated from the spectral data
measured with all pixelsiirst in red, aresn, liluz"and white. Measurements shall be made at the center
of the panel.

6. The electro-opticairesponse tinis seasurements shall be made as Figure 10 by switching the “data”
input signal ON and OFF. Thatimies needed for the luminance to change from 10% to 90% is Tr, and
90% to 10% is Tt.

7.Cross-Talk of one aica of the LCD surface by another shall be measured by comparing the luminance
(YA) of a 10+{ mrmGiameter area, with all display pixels set to gray 127(of 0 to 255), to the
luminance (' B) of that same area when any adjacent area is driven dark.The luminance ratio
shall nov xcezd 1:1.05 (See Figure 11).
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4.3 Optical Measurements
!
Photo detector (PR730) |'|
N
.......... .
Field=2°
50 cm
TFT-LCD module / VOR parfel
\ A
[ i a M
Center of the szrien
Optical characteristics. mepsurement atup
Figure 7. Measuremerit Set Up
N Y w =
W /4 W /4 A4 w
ANYY 14 i
1 | | |
H/4 ‘ i |
2N
1 I —k_r/
H/4 ' ' '
N I L |
H \Y T N\ B l\_S_/: - - | B
R dhay
Jr— ————— D —
H/4 .[ ! [
v | | |
Figu 2 8. V/hite Luminance and Uniformity Measurement Locations (5 points)
Center Lumina. 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.
SPEC. NUMBER hSPE(:. TITLE odenabiahotrail — sela PAGE
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W
W /4 , W /4 , W /4 , W /4
_._l10 ‘ ‘ 10|
| ]
T T T
e - FO— - — — @ — - — @
[ ] [ |
oo
Hi’4 il | | iR |
H —6 )—-—r-—- L Y o P oy
A, ] T S
j i __
7 S e N B
H/4 A1r—-—-—-——(2— N —"—-—1i3
{ 1+0 | | T a1 _I_D_.

Figure 9. Uniformity Measuremerit |.ocations (1/3 pairis)

The White luminance uniformity on LCD surfaces's tweti expressed as : 2fY5 = Minimum Luminance
of five points / Maximum Luminance of five yorats¥see Figiire 8)¢, AY 13 = Minimum Luminance of
13 points /Maximum Luminance of 13 pointsy, (z22 Figure-2).

—— 5; X

Display data %Iack(TFT OFF) V\(Ihite(TF I ON) Black(TFT OFI%
- ( :

__Z“Tr(_ DA —>{Tf|e——

/——‘ﬁ

.
>

Figure 10. Response Time Testing Time

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

The test system : PR810
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VI2 Vi4
Via
o1
Vi/4
I V4
N
IH/8 H/4 | H/2 i8] Hig)
YB - YA
Cross Talk (%) = x 100
B
Figure 11. Cross Talk Modulation“festDescriptior
Where:

Y, = Initial luminance of measured area (cd/ii\?)
Y = Subsequent luminance of measured-area,.(2¢/m?)

The location 1/2/3/4 measured will be exactly the same ifi both, patteins The test background gray is

from L64 to L192.Take the largest data as the iesu;&

Cross Talk of one area of the LCD surfazg,by.2nother shaiide ineasured by comparing the luminance
(YA) of a 25mm diameter area, with all'disniay pixels setto a gray level, to the luminance (YB) of

that same area when any adjacent arez issdriven darix.(Refer to Figure 11)
The test system: PR730

250 ————— -

200 {0 S /

150 AN /

100 /

50
0% ,/

0 4 8 12 16 20 24 28 32 36 40 44 48 52 56 60 64

Figure 12. Brightness and Gray-scale Contrast
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5.0 INTERFACE CONNECTION
5.1 Electrical Interface Connection
The electronics interface connector is MASK24025P40G.
The connector interface pin assignments are listed in Table 6.
<Table 6. Pin Assignments for the Interface Connector>
PIN Symbol Function Description PIN Symbol Function PDescription ]
NO NO[ et
1 NC ggg%ﬂ‘:&g?ﬁg{;ﬁ for 21 |BL_GND Bicklght grognd () |
2 [H_GND High Speed Ground 22 [BL_Enable Backlight/@n / Cff
3 |Lanel N Comp Signal Link Lane 1 23 [BL_PWi I;'\/I_ Systeln'2WMgignal Input
4 |Lanel P True Signal Link Lane 1 24 N2 \l:lncl\(',\ﬁnnen (Reverse for TEST
5 |[H_GND High Speed Ground 5 L'c dﬁ;)onnea (Reverse for TEST
6 |LaneO_N Comp Signal Link Lane 0 [ 2: B:_PWR _Backlight power (5V~21V)
7 |LaneO_P True Signal Link Lane @ ( 27 [Bl=mPWR Backlight power (5V~21V)
8 [H_GND High Speed Groyfa 28 B:Pr\/\‘R Backlight power (5V~21V)
9 [AUX_CH_P True Signal /—\ugli;‘f,h. 29 [BL_PWR Backlight power (5V~21V)
10 JAUX_CH_N Comp Signal JAuxiliary Ck: 30 [NC ('\;l,c\),.) Connect  (Reserved  for
11 [H_6ND rsacogg O | e No Connect (Reserved for
12 |LCD_VvCC \ ||_VD logic a_nc’—drE/nr power 32 INC Eg; ggﬁ.ﬁﬁfg??’gﬁcﬁy
13 |LCD_VCC LCDogiciand friver power 33 |GND Ground Shield
14 |LCD_Self Test I(_OCp[t)iO!;;Ir;ef Self Test Enable 34 VTSP ;I'uopug:lk; pérglvp)ower
15 LCD_GND  |LCD logic and driver ground | 35 VTSP Iuop”;;péﬁg'\gower
16 |LCD_GNCL LCD logic and driver ground | 36 |[TP_EN Touch Function Enable Pin
17 [HPD HPD signal pin 37 |TP_CLK 12C Clock for Touch
18+ (B(. SND Backlight ground 38 |TP_Data 12C Data for Touch
_1A9-1_END Backlight ground 39 |INT Interrupt for Touch
20 [BL_GND Backlight ground 40 |RST Reset for Touch
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5.2 eDP Interface
PC Side eDP Interface TFT-LCD Side
- 6\\ RO~R5
2 Main Link O Y ~CGF
Video /Graphics g % D | Y
= T Hevng
Processing Circuits| Q@ |—=— AUX Channgl — | 3 ’ v ‘:”C
T ] et
c o
3 HPD = — 1 4 OE
= —_ N
= | |
| — CLK
[ A . W
Figure 13. eDP Interiace”Al chitecture
Note:
Transmitter : Parade DP501 or equivalert,
Transmitter is not contained in module.
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5.3 Data Input Format

(11) (2,1) (1919,1) (1920,1)

1 Pixel = 3 Dots l

(1,1080)  (2,1080) (1919,1080) (1920, 1080)

Figure 14. DisplayPositioit of Input Data (V-H)
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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 Deascription -l
1 Vout LED anode connection 6 NC N2r»Canreaction
2 Vout LED anode connection 7 LED1 LEES“cathodecannictinn
3 Vout LED anode connection 8 LED? LED cath'ode ceneection
4 NC NC 9 L'EDs LED Lathodesconnection
5 GND Ground 10 J_LI:D4 LED sathiode connection
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6.0 SIGNAL TIMING SPECIFICATION
6.1 The NV156FHM-TOE Is Operated By The DE Only
< Table 8. Signal Timing Specification >
_ SR
Item Symbols Min Typ Max unit
Clock Frequency 1/Tc - 149.6 100 N'H
1092 114Q 1160 1ines
Frame Period Tv - <0 - Hz
- 16.7 ms
Vfertical Display Period Tvd 108( - lines
One line Scanning Period Th [ 2120 2187 2300 clocks
3 L N
Horizontal Display Period Tna - | 11920 - clocks
Note : The above is as optimiz{d-seiting.
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6.2 eDP Rx Interface Timing Parameter
The specification of the eDP Rx interface timing parameter is shown in Table 9.1
<Table 9. eDP Main-Link RX TP4 Package Pin Parameters>
Item Symbol Min Typ Max Unit RemarX l
Spread spectrum clock \\ \_
(Link clock down-spreading) SsC 0.5 i 0 J_ %
Differential peak-to-peak input voltage at VRXDIFFo. 100 i 1300 iy '
package pins PP “ ’ ‘
Rx input DC common mode VRX DC CM 0 i | 2 %/
voltage - -
Differential termination RRY.DIFF 80 \ 12( 0
resistance '
Single-ended termination RRY.SE 0 i 0 o
resistance
Rx short circuit current limit IRX_SHORT" - - 50 mA
Intra-pair skew at Rx package pins (HBR) L \
RX intra-pair skew tolerance at j{{—f‘ J;\';’F; - - 60 ps
HBR | o
— f 2

VRX_DIFFp-p

50926

LRX_SKEW_INTRA_PAIR

Figure 15. VRX-DIFFp-p & LRX_SKEW_INTRA_PAIR
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6.3 Touch Interface Timing Parameter
The specification of the Touch interface timing parameter is shown in Table 9.2
<Table 10.2 Touch Interface Timing Specification>
| o
90%3\ 0T10 X
VTSP 3 10% & 2%
T_RST N (U
BL_EN T3 NG N
Touch_EN T4 % —
T_SDA < Don't care F@@Bf[ ~ ‘/—
T sCL ( Don't care >* -\_||~| Uivld ... |_:_J 1
TINT Don't care \3—_‘_ _‘ :
® Oms\ KTl ® Oms < T6
® 400us < T2 ® 5ms < T7/T8
® Oms < T3 50ms ® 50us < T9
® 325ms < T4 ® 12us < TI10
® 425ms < T5
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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 >

Colors & Data signal ' |
Gray scale RO R1 R2 R3 R4 R5 GO G1 G2 G3 G4 G5 BO P_l B2 B3 B4 B5 _1
Black 0 00 0 0O 0 00 00O §0\ 0 0 ¢ __I
Blue 0 00 0 O0DO 0 000 0O TRNLTL 1 1N
Basic Green 0 000O00O 111111 ; 0/0 0 0,000 |
colors Light Blue 0 000O0O O 111111 |_ 1 1 101571
Red 111111 000000 0 0/0y00L0/0
Purple 111111 0 0 0O (‘_’\ 1.1 3% 1,1 1
Yellow 111111 1 1 1 1,5 1 00 0 O
White 111111 1 1 141 57 N1 0111
Black 0 00O O OO 0 § Wnows 0 w 0% 0 000
A 100000 0N 9 Goo_ [l%0° 0000
Darker 01 0 0 0O ¢ 00 0O 0 00O O OO
Grayscale | AT 1 NV B 1
of Red v ' Ny '
Brighter 101111 — 00 0 0 0O 0 00 O OO
\ 011111 | 0 0W.0° O 0 00 O OO
Red 111 1 1% ) 0.,,0 0100 000000
Black 0 0 0 04080 0%/ % U 00 000000
A 0 0 0 0 GO 10050 0 O 0 00 O OO
Darker 0 0 4 0% D) gsl 0 0 0 O 0 00 O OO
Grayscale | A ‘ t 1
of Green v v . ' '
Brighter 0 00 0 0 A 101111 0 00 0O OO0
\% 00 0 0 0°C 01 1 111 0 00 0O OO
Green S50 0 0 Q080 111111 00000O00O
Black\ni 0 0 0% & O 0 000 0O 0 00 0 0O
A 0 0_0300 0 0000 0O 1 00 00O
Darke: oNC L0 00 0000 0O 01 0 0O00DO0
Grayscale | AT NN WAt [ f
of Blue \% v 1 v
Brighter 0 00 O OTD O 0 000 0O 101111
A4 0 00 O OO 0 00O OO 011111
_Bluo 0 00000 0 00000 111111
| |\ Blask 0 00 O0OOTDP O 0 00O OO 0 00 O OO
Gray A 1 00 0O0O 1 00 0O0O 1 00 0O0O
scale [ arker 010000 010000 010000
of A 1 t t
Whilz \Y y ' v
& Brighter 101111 101111 101111
Blawk v 011111 011111 011111
White 111111 111111 111111
SPEC. NUMBER hSPEC.TITLE denabLahotail N . PAGE
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in below.

eDP Display

HPD from Sink

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

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

—
P

fT1

90% [
N 10%  J10% |

14

T10

Black Video

Video form Soujce

JBF\/ideo

T12

o

Sink Aux CH AUX Chanrial Operatioral |"-
T D
Source Main-Link Link | J 1 12 or off
Data S'L Sp o
O I5 T8 B T9
LED_EN A B
PWM -
90%%4 = N 90%
Power Supply for BL 7 10w / o) T16t X10%
“r? T14 T15 'T18
rigure 16. Power Sequence
® 05ms < T1< 10ms ® Oms < T10 < 500ms ® 05ms <Ti17
® Oms < T2 < 200ms ® 05ms < TI1l < 10ms ® 05ms
® Oms < T3% 200ms ® 500ms < T12
@ T3+T4+TOFTA4T8>200ms ® Oms < TI3
® Oms < 7 < 50ms ® Oms < Ti4
® 50ms - T¢ ® O0ms < T15
® Oms <79 ® O0ms < T16
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.

< T18
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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 SignarConector.

Manufacturer

STM

Type/ Part Number

MSAK24025r400:

Mating Housing/ Part Number

I |

! - |

) B I

hMultimeter : | "-’E_"J'.u ‘.ﬁ |
| | |

| S PNS e P PMIC |

[=] 0V

B WA |_ I

; eDP |

I : e GND |
) LONNeCtor S8 Test Point |

I |

; Tx P/N |

' ———| TCON LCM |

| AUX P/N |

! |
€)= ___ |

igua.L7. RC Loading test schematic diagram
Item RC Loading
VDDIN | EZQYI'\@ VDD . %ﬂﬁﬁ
(216 0v R C
1 L
14.5k 22uF

Figure 18. VCC Loop R/C Loading Parameter

I-PEX/20454-040T o Conwsatible
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10.0 MECHANICAL CHARACTERISTICS
10.1 Dimensional Requirements
Figure 23 shows mechanical outlines for the model NV156FHM-TOE V8.0.
Other parameters are shown in Table 12.
<Table 12. Dimensional Parameters>
Parameter Specification -;_ Wnit
Active Area 344.16 (H) x193.59 (\; [y mm
Number of pixels 1920 (H) X 1080 (V) (1 pixel = kv+"&+ B dots) pixels
Pixel pitch 179.25 (H) X £79.25 (V) um
Pixel arrangement RGB Vertcal stripe
Display colors 2€2Ki8bit)
Display mode Narmally Blar*k
Di ional outli 350: LG(‘P X216 45(¢ ) (W/PCB)
Imensionat outline X 3.7 *n;x()anel side)2/4rpax(PCBA side) mm
Weight 385/(max) g

10.2 Mounting
See Figure 20.

10.3 Glare and Polaxizer Hardness

The surface of the LCD has a.giare cedting to minimize reflection and to reduce scratching. The

Polarizer Hardness is 3

10.4 Light Leaki g€

There shall it be Tisible light from the back-lighting system around the edges of the screen as seen

H.

from a distdipce cdcm 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>

High temperature & high humidity

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

3 : Ta=50° C, 80%RH, 242 s
operation test

4 High temperature operation test Ta=50° C, 60%RH, 24urs ).

5 Low temperature operation test Ta=0" C, 240 firs\\

=- S ) 0
5 Thermal shock Ta=-20° C <»n68” C (0s5 hr), 82%+3%RH,
100 cycia ™\ \

7 Vibration test Ta=25" C,, 60%REM.EG,10~500Hz,
(non-operating) Half Qin ' R,Y,Z [ Sweép jate : 1 hour

8 Shock test To= ”’ C, 60%R¥, 220G, Half Sine Wave
(non-operating) [ 2msec+ X, 2, + 2 0Once for each direction

.. (&ir “450)F, 330Q, 15 KV
9 Electro-static discharge test Contadel 550 pF. 3300, 8 KV

(non-operating)

Ta=25""C, 60%RH,

12.0 HANDLING & CAUTONS

(1) Cautions when taking out the module
* Pick the pouch only, When taking @umodule from a shipping package.
(2) Cautions for handlirig.the'module
* As the electroataticdischarges.mav break the LCD module, handle the LCD module with care.
Peel a protecticty sneet off fxcw’the LCD panel surface as slowly as possible.
* As the LCD panel and back=light element are made from fragile glass material, impulse and
pressure to the 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 paek tii2 itfiodule nceto bersroken.
We recommend to use the original shipping packages.

13.0 LABEL
(1) Product Label

ki BOE

Ml
H ‘ 11 H‘
XX
ReHS Compliant

xxxxva/\x X
M.

[T

el
Figure 16. Product Label

HW: V3.0

e
><

CCD

MADESRNCHINA SCKBAVXXXXX

Module ID Naming Rule:

<Table 14. Module ID Naming Rule>

>

ait
| code 1 2 3 4 5 6 7 8 9 |10 |11 |12 |13 |14 |15 16| 17
&P' 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 “wOLTAGE COLD CATHODE FLUORESCENT LAMP IN LCD
CAUTION PANEL CONTAINS & SMaALL AMOUNT |

¥

EI=

OIZCOMNECT THE ELECTRIC
POWER RBEFORE SERWICIMG

< OF ELECTRIC SHOCK. OF MERCURY., PLEASE FOLLOW LOCAL OR- ’

DINANCES OR REGULATIONS, FOR DISPOGAG,

(3) Box Label

Serial number.maied part ®<eds te print, show as follows:

Figure 17. High Voltage Caution Label

BOE CHONGQING BOE OPTOEI ECTRONICS
— TECHNOLOGY Co., LTD
- —
MODEL: ,( D 7 QIY: ( )
SERIAL NO: (22 DATE: (a)
N </
eCoO
RoHS Conplient
IR G
LN (&) QD

aure 18. BoxX abel

1. FG-CODkt(Before &2 by, 2. Product quantity
3. ~BexID 4. Date
5. ~The client s¢ctiommaterial number(The client)---XXXX
5%  FG-Code £fterfour ---D940
7. Thesunnlier code
8.  Total Size:100 X50mm
<Table 15. Box Label Naming Rule >
Digit 1 2 3 4 5 6 7 8 9 10 11 12 13
Code |
Code s L s F 1 2 3 D 4] 0 0 (] 3
. | Proclucts GBN Grade Line Year Month Revision | serial No
Code
Desription
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14.0 PACKING INFORMATION

14.1 Packing Order

s . ‘?

® 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 2 EPE Cushion in the inner bo ‘

® 35pcs/Box,18Box/Pallet,630pcs MDL/Pallat. £

14.2 Note A
® Box dimewy 7mm*351mm*270mm
° Pac&@n in one box: 35pcs

® Total weight: 15.4kg/Box
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15.0 MECHANICAL OUTLINE DIMENSION

(D1350.66 0. 3(DUTLINE)

347.1640.2(CF POLY

34416201 SCTIVE AREA)

175 33403

ns)

5.2540 3(AA~Quiling)

1520 3(AA~CF POL

)

1.5£0.3(AA~CF_POL)

100.0540 3
3.25¢ 0. 3(AA~Qutl

(3.25) ~m~Quiling) ‘ ‘

| ()iaa-cF POLY

PCB)
)

(32057840 Houtline

96.59+0.2(CF POL)
19350401 ACTIVE AREA:
Y
|
|

22161520 S(outline with

(1.53(AA~CF_POLY

(8.94)(AA~Duiline)

35 7741

(B3 38 MAx(wih PCBA)

G @155 - S

Figure 20. 7+T-LZD Module Outline Dimension (Front View)
Note:
1. EDP connector is.rmeasured at Pih 2xand MATING LINE.
2. Key dimensicns:~D) -®)
3. The MDL drignsions meacuré tool is Vernier Caliper.
4. Top Pol muzt pe thehighest portion in bottom including PCBA.

Top POL is the highest part.

I—I )

Figure 21. Highest Point Position
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U] <
_ ‘ ‘7<H
|
.. iy 5O
MDL Label ‘ 7:“&2;? —j a5l
"% Y Pin piten o,'ﬂf Pin 1
L ‘ L
31101621 ©
Figure 22, TFT-LCDvod'u’e Outline Dimensions (Rear view)
Note:
1. EDP connectoi'is measutec.at PIN 1 and MATING LINE.
2. Key dimensions: @ -@&
3. The MDL dimensions measure tool is Vernier Caliper.
4. Top Pol must be the highest portion in bottom including PCBA.
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16.0 EDID Table
A(d: Efgs Function Hex Dec vg;Bg; Notes
00 00 0 0
01 FF 255 255 |
02 FF 255 255
03 FF 255 255 |
02 Header = oo oo EDID Neader
05 FF 255 255
06 FF 255 255
07 00 0 0 ~ a
82 ID Manufacturer Name Ei 229 BOE |_ ID = BEQRk:
0A ID Product Code 47 71 2375 l D<= 2375
0B 09 9 N
0C 00 0 Vv |
(())E 32-bit serial No. 88 g -_—l- - 8
OF 00 0 0~
10 Week of manufacture 10 1 016 ~60
11 Year of Manufacture 1E —|— 30 2023 Manufactured in 2020
12 EDID Structure Ver. oL W1 = EDID Ver 1.0
13 EDID revision # % = 4 4 EDID Rev. 0.4
14 Video input definition (| _g 149 - Refer to right table
15 Max H image size 22 & 34 34.416 cm (Approx)
16 Max V image,size 13 A_ 19 19 19.359 cm (Approx)
17 Display Gamrid 7¢ _—|: 120 2.2 Gamma curve = 2.2
18 Featusd.suniort 03 3 - Refer to right table
19 RediGigen, low bits 25 40 - Red / Green Low Bits
1A Blue/White low hitsy | =65 101 : Blue / White Low Bits
1B Red x high bits 97 151 0.590 Red (x) = 10010111 (0.59)
1C Red y high bits 59 89 0.350 Red (y) = 01011001 (0.35)
1D Green J; high bits 54 84 0.330 Green (x) = 01010100 (0.33)
1E Cieenwy Righ bits 8E 142 0.555 Green (y) = 10001110 (0.555)
1F Bl e x high bits 27 39 0.153 Blue (x) = 00100111 (0.153)
20 BLL 2 y high bits 1E 30 0.119 Blue (y) = 00011110 (0.119)
21 4 nite x high bits 50 80 0.313 White (x) = 01010000 (0.313)
20 White y high bits 54 84 0.329 White (y) = 01010100 (0.329)
23 Established timing 1 00 0 -
24 Established timing 2 00 0 - Refer to right table
25 Established timing 3 00 0 -
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26 o 01 1
Standard timing #1 Not Used
27 01 1
28 o 01 1
Standard timing #2 Not Used
29 01 1
2A o 01 1
Standard timing #3 Not Used |
2B 01 1 |
2C o 01 1 |
Standard timing #4 Not'Useil
2D 01 1
2E o 01 1
Standard timing #5 Not Used
2F 01 1
30 o 01 1
Standard timing #6 Not ‘Usad
31 01 1
32 o 01 1
Standard timing #7 ot Used
33 01 1
34 o 01 1
Standard timing #8 — Not Used
35 01 1
36 70 112
—w— > 149.6 149.5908MHz Main clock
37 3A 5¢
A _
38 80 (| 128 1920 Hor Active = 1920
39 0B —lt 11 267 Hor Blanking = 267
3A 71 113 4 bits of Hor. Active + 4 bits of Hor. Blanking
3B [\ 38 455, (])71080 Ver Active = 1080
3C [™% 3C 69 60 Ver Blanking = 60
3D 40 61 - 4 bits of Ver. Active + 4 bits of Ver. Blanking
3E Detailed R0\ 48 48 Hor Sync Offset = 48
3F timing/monitor 20 32 32 H Sync Pulse Width = 32
40 descriptor #1 36 54 3 V sync Offset = 3 line
41 00 0 6 V Sync Pulse width : 6 line
42 58 88 344 Horizontal Image Slé?t:) 344.16 mm (Low 8
43 c2 194 194  |Vertical Image Size = 193.59 mm (Low 8 bits)
m 10 16 ) 4 bits of Hor Image Si;e + 4 bits of Ver Image
L S Size
45 00 Hor Border (pixels)
46 00 Vertical Border (Lines)
| 47 1A 26 - Refer to right table
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48 F5 245 .
99.7 99.7272MHz Main clock
49 26 38
4A 80 128 1920 Hor Active = 1920
4B 0B 11 267 Hor Blanking = 267
4C 71 113 - 4 bits of Hor. Active + 4 bits of Hor. Blanking
4D 38 56 1080 Ver Active = 1080 |
4E 3C 60 60 Ver Blankirig .60 D)
4F 40 64 ~ | it of Ver. Active 4.4 bifs of Ver. Bilivingd
50 Detailed 30 48 48 Hor Sinc Qftset = 48[ 1,
51 timing/monitor 20 32 32 H Sync Puise Width'= 32
52 descriptor #2 36 54 3 (Ve Offset (43 lirle.
53 00 0 6 ¢.Sync Pulsefwidth : #line
54 58 88 344 Hon2oniz Image Sﬁbtla =) 244.16 mm (Low 8
55 Q 194 194 , *|Vartical Image/Size~= 193.59 mm (Low 8 bits)
56 10 16 ~\ 4'pits of Hrs maga o|sz§e+ 4 bits of Ver Image
57 00 0 N Q ~ Hor Border (pixels)
58 00 0 0 Vertical Border (Lines)
59 1A ;ﬁ— - Jj__ Refer to right above table
5A 00 0 l
5B 00~ 0 a
= o TR
5E 90 A\
5F 00 o
60 0 (0
61 00 0 Nvidia nvDPS
62 Detailed 00 0 (Refer the tab of nvDPS)
timing/monitor
63 descriptor¢#3 00 0 Lowest refresh rate that does not cause any
64 00 0 visual/optical side effect
65 00 0
66 00 0
67 00 0
62 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 \./
72 28 40 - PWM % [7:0] @ Step 5_ .3
73 FF 255 - PWM % [7:0] @ step_10 @
74 Detailed 0A 10 - Nits [7:0] @ Step 0 "/
5| s |3 60 - Nitsj7%01 @Step s , i
76 C8 200 - Mits 17:0] @ Ster,10
77 16 2 - _.E; ;{é'rrflicgc))\r,]ﬁf/v Fovier @32x32 Chess
o TR - EC
79 37 55 | - |P°ck?iqht Power @Step 10 = 4400mW
7A C8 ZL'\—I - |IISE iOO% PWM Duty = 400nit
7B 00 D format :
—'r - terminate with ASCII code 0Ah
7C 00 I 0 . G and pad field with ASCII code 20h
7D 00 0 i
7E Extension flag(; _E () v 1 0 : 1fEEDID; N-1: N/MEDID
7F Checksti ‘_i_ D5 | _2_:3 -
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17.0 GENERAL PRECAUTIONS

17.1 HANDLING
(1) When the module is assembled, It should be attached to the system firmly using every mounting holes.

Be careful not to twist or bend the modules.

(2) Refrain from strong mechanical shock or any force to the module. Otherwise, it may cause infgroper operation.ar
damage to the module.

(3) Note that polarizers are very fragile and could be easily damaged. Do not press or seraicintbe surface

harder than 1 HB pencil lead.

(4) Wipe off water droplets or oil immediately. If you leave the droplets for a léngitime, Stainingyand
discoloration may occur.

(5) If the surface of the polarizer is dirty, clean it using some absorbeat cottorror soft clo

(6) The desirable cleaners are water, IPA (Isopropyl Alcohol) or #4e tane.*Do not uge Ketcric lype materials(ex.
Acetone), Ethyl alcohol, Toluene, Ethyl acid or Methyl chloride. Wt nught perm/wently.dainage to the polarizer
due to chemical reaction.

(7) If the liquid crystal material leaks from the panelit/siiauid be keptiaway, trom the eyes or mouth .In case

of contact with hands, legs or clothes, it must he®wastiad away tho:oualy“with soap.

(8) Protect the module from static , it may.cayse yamage to the ragduie:

(9) Use fingerstalls with soft gloves tokee| display clean during the incoming inspection and assembly process.
(10) Do not disassemble the module.

(11) Do not pull or fold the LED FR£.

(12) Do not touch any camipeaencwhich is loceted an the back side.

(13) Protection film,for patarizer on the madulg snall be slowly peeled off just before use so that the
electrostatic charge tan be minimized:

(14) Pins of connector shall not ba.wotidhed directly with bare hands.
17.2 STORAGE

(1) Do not leav, \the nigdule in high temperature, and high humidity for a long time. It is highly recommended to
store the . ule \ ith temperature from 0 to 35°C and relative humidity of less than 70%.
(2) Dogorstore the TFT-LCD module in direct sunlight.

3) The niigdule shall be stored in a dark place. It is prohibited to apply sunlight or fluorescent light during the store.
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17.3 OPERATION

(1) Do not connect, disconnect the module in the “ Power On” condition.

(2) Power supply should always be turned on/off by following item 8.0 “ Power on/off sequence “.

(3) 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 minimize(tise
interference.

(4) The standard limited warranty is only applicable when the module is used for genergi noweksok
applications. If used for purposes other than as specified, BOE is not to be held reliable 1¢wihe defegiivg

operations. It is strongly recommended to contact BOE to find out fitness for afparicuiar purposs

17.4 OTHERS

(1) Avoid condensation of water. It may result in improper operatigf} ordisconnectionof ¢lesirode.

(2) Do not exceed the absolute maximum rating value. ( the suzity voliage variation, inpu) voltage variation,
Variation in part contents and environmental temperature, SowrxStl erwise the moditle may be damaged.

(3) If the module displays the same pattern continuougiy forsa long perigu of titne, it can be the situation when
The “ image sticks” to the screen.

(4) This module has its circuitry PCB’s on th& reqr 0¥ bottom side ant,shiuld be handled carefully to avoid being

stressed.
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Appendix A

Caliper:

b. Width of Outlin

Coordinate Measu
CF Polarizer Size
Active Area Size

Active Area to CF
The Distance of B

Notes:

a. Length of Outline

e (Without/With PCB)

c. Thickness of Outline (Without/ With PCB)

ring Machine:

Polarizer
racket Holes

Feeler Gauge: The Warpage Spec. > Modul»

The Measurement Methods for the Dimensions of Module

Active Area to Outline (Without Tape Wrinkle or Bulged)

P-Cover to Outline (Without Tape Wrinkle or Bulged)
Length of P-Cover
Connector Pin 1 to Outline (Without Tape Wxiriicle or Bulgad)

—

Height Gauge: The Different Height of*RoCt and Top ‘an/ihe Bracket
(Need to Calculate From Bracket AlglesSpec.)

Except the Critical Ciitiensions as Albdve, Sther Dimensions are Measured by Coordinate
Measuring Machinge, ityNecessary.
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Appendix B
LCM to A-Cover / sponges z-gap |
|
2
|
_Plistic Cover_ Metal Cover
| (LCM Thickness. Max) | (LCM Thickness: Max)
LCM MAX ) N
l— A ‘ LO"W' >0mm
i A I B B MinyL.0mm Min: 0.8mm
sponge X
A-cover Without the open area of back cover

Purpose

Thetrarlector area is (very,sensitive, we suggest that design enough z-gap to decrease
tie\rick of water riple;=vhite spot and other abnormal display
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Appendix B

LCM to A-Cover / sponges z-gap |

|
: /_ a
k™m0

Reflector Sysiam
A-cover e

?_
NV L.CM back-bezel
(NI
™m0
Reflector 77— System
= ) ¢ A-cover OK

C—— __—~—~—"—

"™

\

—/Tape* Sponge

Tape/ Sporge

If attaci.spunges or rkebers which correspond to white reflector area, it may cause
Purpose witite, spot, pooling.onotter relate issues. We suggest that attach wide range sponges /
ruteers which eaincoyer the LCM back-bezel opening
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Appendix B
LCM to side wall / protrusions !
|
A
|
|Protrusions
- @
‘ol border Narrow border
D1/D2 I Min: 0.45 *m Min: 0.35mm
ch. « Min: 0.50mm
I G2 Min: 0.50mm
- -
SEL/E2 Min: 0.55mm
We suggest that design enough gap around LCM to prevent shock test
Purpose ailtwe, or interference, cell crack, abnormal display...etc. in the reliability
tiost
L, (2]
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Appendix B
LCM to B-cover z-gap !
I
2
|
—
B-cover Tape | Sap
Without 0.2.5~0.25mm
With 0.15~0.20mm
PUrDOSE Toc\iess'z-gap belwesi system B-cover and LCM top pol has high risk to
P causa cell cracl( bowiing, light leakage and other issues
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Appendix B
B-cover tape to top pol edge !
I
2
>0.4 I
TFT ARRAY
- —_JA
I' attach b-caver and LCM with tapes,
Please let tapes t¢ be locates aut of top pol edges 0.4mm away on 4 sides
PUrDOSE To &vaic the B-colver tape override top pol and cause pooling or light
P leakage issue
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Appendix B
Antenna Cable & Webcam wire
(]
|
|
—I Antenna cable | I WebCam wire I—
RrReflectar
W) —_ 1
Hack bezel
T
TP A-cover

It spangewitnin the reflector area is
necessaty, we suggest that the gap b
etweeairieflector and sponge is more

thand.5mm

. We_sugaest that do net sesAntenna or WebCam cable / wire go behind LCM to
avetd vackpack tect, hinge test ,twist test or pogo test with abnormal display

T the cable [ witevis'wecessary to go behind LCM, please make a groove with
rounds or, Ciamiare to protect the cable / wire, or attach with higher sponge /

rubbers adjacerit to the cable / wire route

issues

. Suggest that attach the cable / wire with tapes to A-cover
. Do not attach anything with LCM reflector area. If attach cable / wire with LCM
refiactor area, it may cause pooling, white spot, light leakage and other related
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Appendix B

LCM paste area

|
—
|

Attachment area

If usethe siretch remswe tapes to fix LCM with A-cover, please set the stretch remove
Purpose tajes\cerrespond ta.tive L'CM back-bezel and do not let the tapes override the back-
bezel’s level sten'ol opening
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Appendix B

LCM pressable area

Position of pressure head Position ot pressure head
§

NG OK

1. LCM is fixed on A-cover by Cauble-sided tap which can stick LCM after using the
press iig stress LCM dulipgyassembling.

Purpose 2. To évaid-panel brorsn taedesign of pressure head of press jig can not only pin on

cell panel. The pressure head needs to pin on the LCM frame, which the LCM

rrame can sharesthiasressure of the pressing head.
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Appendix B
Wire setting !
|
.l
grgr;lsions !
Wireshould be placed between Protrusions and A-cover. If place the
Purpose | wire\between LCM\ard Protrusions, it may interfere with LCM when
assambling B-cavers, or even cause LCM breakage in reliability test.
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Appendix B
A-cover strength !
I
2
|
==
LCM 1 OK LCM—=E =L .l oK
A-cover \ A-cover \
Rib Bracket

1. Jtsrecummendesthat Rib height is higher than LCM, in order to avoiding press

Purpose on BCM edge parals
2.3s for LCMnisiiope stronger than Rib, the L Bracket is be recommended.
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Appendix B
System A-cover Inner Surface !
I

2
|

PUrDOSE Thetesheuld not exilt anyourr, segment gap or protrusions beside Logo, which

P waidhcause White'Sput or Glass Broken by stress concentration.
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Appendix B

Keyboard area & Mouse pad

|
—
|

Mouse Pad

N

> wmax 0.3mm

In ord&r.i0 avoiding L&Nafragments in reliability test, the step surface of Keyboard
Purpose anghvicuse pad transiaits' smoothly, and should not be right-angle. For example, when
Poga testing,.it\thaorpken hole is done in this location, it is easy to produce fragments.
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Appendix B
System cover reliability !
I
.l
|
Systarn BN cover
LCM
~ System¥#f-coyer
\,_/
g System B-cover
- -
L ¥ N7
PUrDOSE Thetweinianent deformation part of System cover after the reliability test, including
P sponge and otherstiuciaies or components, can not touch LCM.
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Appendix B
A/B-cover near LCD PCBA |
|
A
|
== No magnetic object
PUrDOSE Thetesheuld not ha’e magnet object near LCM PCBA, which is prone to cause
P pavsical or electriClyy 1dise issue
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A-cover add sponges on Boss side wall

Dl

Purpose

We Cuqgest to attach(Sponges to the side of the Boss column of A-cover to reduce the
pansihroken posgibiity“in assembly. It is recommended to this design synchronously.
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LCM to A-Cover / sponges z-gap

Purpose
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Appendix C

HPD Signal recognition
I

|
—
|

/Logichd 909 \ /Logichd 900%™ ‘_'\
10%

HPD from HaD¥rom 4
Sink A0V Sitks LAY
HPD Glitch MPE-Glitch

Sink Aux ' l Sink Aux
K Aux comn.ay Aux comman /
e & d

Normal Signal (Ignore.HP D,/Glit Abnormal Signal
ch)

Purpose Wizei 1PD glitch.af bource device minimum is 2.0(V).
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Appendix C

HPD Signal Definition IRQ (Interrupt Request)
I

|
—
|

ﬂgic vdd 0% ' = \
0,

IRQ (Q.&ms to 1ms)
. D |
HPD from Si 3
nk f
| 1L /A
Sink Aux TTITIT UL
Aux command Aux‘command
Source Main-Lin _ T _ N )
Link Trainin [Moreal Vide | /NE Link TrainingNormal Vide

k
k —— -

WheéinNMFD signal lov thart 0.5ms to 1ms, the source device should check sink status

Purpose fialadarom the DRCY avd take link training again.
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Appendix C
Main link eye diagram of TP3 !
|
2
~V |
Test Point ™3 Signal Analyzer | |
L Access Fixture
| 5 _
™ Cable TP3_EQ
' Downsiream ‘
T Ref. RX :
%, Interconnect Eq ;,,

Measured TP3 on LCM connector.

Downsgréamevice Mask at TP3

UI Voltage : UI Voltage

1 0. 246 0 | P 0. 375 0

2 0.5 0.0%5 i_ 2 0.5 0. 023

3 0. 755 0 3 0. 625 0

4 0.5 50.075 4 0.5 —-0. 023

Eye for TP3 at=iBR Eye for TP3 at RBR
PUIDOSE 1. <Main Link EYE Diagram should meet TP3 point of VESA.
P 2» )\ ~The measurg rweuvod is through access fixture.
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Appendix C
Impedance Profile through a DP Connector !
I
Fictuare Footprint and Mated Contact Cable Managensent CTable _l
b |
— (
=2 |
H u 1\
= — G~
! =

Differential Impedance Profile Measwtemént DatasExany e

PR

Segment Differen ia. Mexrimum Tolerance
Impedance Walue
Fixture 100Q) /55f2 VESA +10%
Connector 100.2/85Q VES:A +£10%
Wire management 1900/85Q VEZA +10%
Cable - 100Q/85Q VESA +5%

Impedance, Profile Jalues for Cable Assembly

Purpose

Cabteunipedance Prcfile, 190ohm for Cable Assembly
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Appendix C
Main Link Pixel Freq information value of MSA data !
A
= — l
S O
@ Vdd 909 \
109 \
HPD from
Sink
. UL LU
Sink A -
e At UL R LA LLY
Read EDID Link training .
VideGWata
o - \
Source Main-Link TP I'l'|:2 Frame(l “Fidme2 Frame3 ||Frame4 || Frame5
_lJ.I_ S
' I 3 F 3 r
I

k Pixel Freq information /

1. Itnesdto fix pixel 1i3q tormation value of MSA data output to prevent the
wiitiaitabnormal |ixektreq information value from incoming after power on.

BOE can reac’LPCD to check this value. Ex: BIOS is 1.62G , but into windows is
2.7G.

N

Purpose
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Appendix C
Main Link Pixel Freq information value of MSA data !
I
—
— |
; N
/ VIH(90%) | VIH©O%) )
VIL(10%) I \ VIL(10%)
INPUT PWM ! —N— J
mBacklght flicker —
1 l/‘
PWM 1
(internal logic O or 1) Sl A 3
<« Wil eriod >

Example:
Freq Cycle Time PWM Rilin,Tinve | PWM Falling Time
200Hz Sms sius <lus
K 1KHz 1ras <200ns <200ns /
1. LED uriver need to talct'ate the duty cycle of input PWM signal.
PUIDOSE 2. “e.aveid backliglit flicker visible on LCD, system input PWM suggest :
P PWM rising < Z0Uppiii*cycle time ; PWM falling < 200ppm*cycle time.
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