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1.0 GENERAL DESCRIPTION

1.1 Introduction

NE156FHM-NX2 is a color active matrix TFT LCD module using IGZO TFT's (Thin Film Transistors)
as an active switching devices. This module has a 15.6inch diagonally measured active area with Full- |
HD resolutions (1920 horizontal by 1080 vertical pixel array). Each pixel is divided into RED, GREL:N;
BLUE dots which are arranged in vertical stripe and this module can display 16.7M(6bit+FRC) colois
and color gamut 45%. The TFT-LCD panel used for this module is a low reflectiarhand higher Saloi
type. Therefore, this module is suitable for Notebook PC. The LED driver fei"sagk=light driwing isbuilt

in this model.
All input signals are eDP1.3 interface compatible.

EEPROM : .
o T 12C |
% > o () @
o Timing | o TFTLCD Panel o
g [eDP Input Controller  fogta signf| 1820 < 1080RGB) |~
= Signal 1 j ‘
_g: VCORE/DVDD, | |
VDD . - L E -
DC/DC I\ bvpp/avooicdima” S.Dri
I . | VaM -Driver
VLED INPWIWAEED ERF Moo
» LEODriker L . f > LED Lighting Bar
Figare, Drive Architecture
1.2 Features
® 4 lane eDP intexfacewith 2.7Gbnadink rates
® 16.7M(6bit+FR®) color depti, \celor gamut 45%
® Single LED lighting bar (Bottom side/Horizontal Direction)
® Data enable signal mode
® Side mounting frame
® Green product (I oHS*& Halogen free product)
® On board L¥D dr ving circuit
® Low driving v 'tage and low power consumption
® On bzar¢ ZID chip
® DPCLi\Version 1.4
® Function : PSR/SDRRS/CABC/BIST/FRC
PAGE
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1.3 Application
® Notebook PC
1.4 General Specification
The followings are general specifications at the model NE156FHM-NX2. (listed in Table 1)
<Table 1. General Specifications>
N Y, S
Parameter Specification Unit | JRemarks
Active area 344.16 (H) x193.59 (V) am{ |
Number of pixels 1920 (H) <1080 (V) | nixels
Pixel pitch 179.25(H) *<179.25(V) mm
Pixel arrangement RGB Vertical stripe
Display colors 16.7M(6bit+FRC)
Color gamut 45%
Display mode Normally Riack
Dimensional outline | S20-87() %21.6.2450) (W/PCB) < 3.2(Max.) mm
350756 (77 ><205.24(\v YW/O PCB) < 3.2 (Max.)
Weight 360(Max.) g
— N
Surface treatment [“Glare
Surface hardnéss 3H
Back-light Bottoris edge side, 1-LED lighting bar type Note 1
Pp :1.27(Max.) wW @Mosaic
Power consump ion Pg. :3.25(Max.) w
Protar - 4.52(Max.) w @Mosaic
Notes »1 LED Lighting Bar (45*LED Array)
SPEC. NUMBER SPEC. TITLE PAGE
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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>
Ta=25+/-2°€,

Parameter Symbol Min. Max. Unit | Remarks '
Power Supply Voltage Voo -0.3 4.0 Vi
eDP input Woltage Vepr 0 2.0 v \ore 1
Logic Supply Voltage VN V0.3 | VpptC3 \Y
Operating Temperature Top 0 +50 °C
NG —)—v—+  Note2
Storage Temperature Tsr -20 +60 C

Notes :

1. Permanent damage to the device may occu Inmaximumaaiifesare exceeded functional operation
should be restricted to the condition described under normalperdating conditions.

2. Temperature and relative humidity rainge vre shown ifwttie figure below.

95 % RH Max. ( 40 °C > Ta) Maximumywet-bulb tersperature at 39°C or less.(Ta >40°C)No
condensation.

_ e 100
Relative Humidity(%RK) ), (40,95)
80
|
a9 (50,55)

40 Operating Range

(60,27)
20

-40 -20 0 20 40 60 go 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°C
s
Parameter Min. Typ. Max. Unit Remari<s
Power Supply Voltage Voo 3.0 3.3 3.6 .V Nowei
permissible Input Ripp! 10% N\ \ X~ ]
ermissible Input Ripple V. ] +10% /D v Note 4
\oltage VDD ,
. "/ i
High | 0.7*vo | Ve
Level DIO
CABC Control Level i + —
ow .
. - 025500 0 V' | @vooo=2.5
— \Y/
High 0.7*%\in ) vV Note 5
Level DIY
BIST Control Level .
Low 5 D25V |V
Leve!
Power Supply Inrush Current fhush - - 2 A Note3
Power Supply . \
current Mosaic 'ob 304 mA
Mosait Pi - 1.02 1.27 wW
Power Consumptiong i\ ~SLU O _|- - 2.94 3.25 w Note 2
r Total ol - 3.96 4.52 W Note 1
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3.0 ELECTRICAL SPECIFICATIONS

3.1 Electrical Specifications
Notes :

1. The supply voltage is measured and specified at the interface connector of LCM.

The current draw and power consumption specified is for 3.3V at 25 °C.(Typ. value for reference)
a) Mosaic pattern 8*8
b) R/G/B patterns

@

(b) "N ;‘—'é 0.0ms

Vin 1 in)time

Figure 3. Power Measure Patterns Ciydre 4. InfGsh Nidasure Condition

2. Calculated value for reference (VLED X ILED)
3. Measure condition (Figure 4)

4. Input voltage range:3.0~3.6V.Test condition: Osdllcscope bandwidth zZMHz, AC coupling
5. CABC&BIST setting

Pin No Define Engole Disable
1 CABC Paall High eull Low/Floating
14 BIST // Full High | Pull Low/Floating
SPEC. NUMBER SPEC. TITLE PAGE
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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 \ I
_'
LED Forward Current I - 20 - mA
.‘_ — - —_—
LED Power Input Voltage Vo 5 12 210 NNV
_' — —
LED Power Input Current | e - - ol mA
— Note 1
LED Power Consumption Pep - ) 325 R\ W
N -
Power Supply Voltage for LED lled i s WA
Driver Inrush inrush |
A _|. —
LED Life-Time NA | o] - Hour | F=20mA
SN Note 2
EN Control Backlight On v L 12 AN VDD \Y/
BL N
Level Backlight Off 0 0.6 v
- N/ Note 4
PWM Control | High Level ) 75 - VDD \Y
BL PWM
Level Low Level NI . 0625 | V
PWM Control Frequency Fovan (17 200 - 2,000 Hz
Duty Ratio 5 - 100 % Note 3
Notes :

1. The current ana\ouwer conserinption with LED Driver are under the VLED =12.0V, 25°C, PWM Duty

100% .

2. The LED life-time define as the estimated time to 50% degradation of initial luminous.

3. Measure conditian (izigure 5).
4.LED_EN&PWN  setiig

Rising time

Pin No Defiie Enable Disable Vien y
22 " LD EN Pull_High Pull_Low/Floating Ve
23 PWM Pull High Pull Low/Floating o 10% |
f—! 0.5ms
Figure 5. Inrush Measure Condition
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3.3 LED Structure
Ly
= kD
Q_Jw
gL =]
S5
L — z
S| oS % R
LIS pe G
OIS 3
- S
— 7
]
F
g
&
N _
NN ~O
Figure 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 600=0 (=603 ) as the 3 o’clock direction (the “right”), 6=90 (= 012 ) as thy 12
o’clock direction (“upward”), 003=180 (= 09 ) as the 9 o’clock direction (“left™},ana90=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 3¢’ minuies prioriGimeastirement.
VDD shall be 3.3+/- 0.3V at 25°C. Optimum viewing angle direction is 6%slock.

4.2 Optical Specifications

<Table 5. Optical Sgcrications>

Parameter Symbol Conditinn__!_ Win, Tvp. 1 Max. Unit | Remark
o Horizontal 0, ' f? _ 1 65 - Deg.
Viewing Angle 0, s \aw Nl )85 - Ded- | \ote1
Range L W - _
J Vertical O B = 85 Deg
O AN .80 85 - Deg.
Luminance Contrast Ratio CRY N _©=0° 700 1000 - Note 2
Luminance of | g pouns | ="y | 2125 | 250 - | cdim? | Note3
White A’ P e
W_hlte 5 Points nYS ! WEM= 17 4mA 1.25 - -
Luminance | Note 4
Uniformity 13 R0t AY13 -I— 1.6 - -
N W 0.283 | 0313 | 0.343
White Chrematicit KRN @ | =(° N
e ChiaTlely I ©-0 0299 | 0.320 | 0.359 ote 5
R, 0.595
Red R, 0.362
Reproduction | — <h.qp G, o ) 0.346
of Color | \ G, 0=0 Typ.-0.03 5555 [TYP-+0.0
a1 B, 0.158
ue B, 0.107
» QOlov Gamut 35 45 - % NTSC
Respeise Time Ta=25C
(Riving + Falling) Trr ®=0° - 25 30 ms | Note6
Cross Talk CT ®=0° - - 2.0 % Note 7
SPEC. NUMBER SPEC. TITLE 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.center, of the LCD
surface. Luminance shall be measured with all pixels in the view field seufirs: to white,thmio the
dark (black) state . (see Figure 7) Luminance Contrast Ratio (CR) is cafingd matheraat/zaily

Luminance when displaying a white waster

CR =
Luminance when displaying ablagk raster

3. Center Luminance of white is defined as luminance viluas of 5 pciit average across the LCD
surface. Luminance shall be measured with all gixeis, in the view field set first to white. This
measurement shall be taken at the locations snowriin/~iguré 8.foi a total of the measurements per
display.

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

5. The color chromaticity cocrdimates specifiegsin wZole 5 shall be calculated from the spectral data
measured with all pixels first<i red, aresn, liluz"and white. Measurements shall be made at the center
of the panel.

6. The electro-opticeiresponse tinie sieasurements shall be made as Figure 10 by switching the “data”
input signal*@Nrénd OFF. Thetimies needed for the luminance to change from 10% to 90% is Tr, and
90% to 10% is 1t

7. Cross-Talk of one area of the LCD surface by another shall be measured by comparing the luminance
(Ya) of a 25min arameter area, with all display pixels set to a gray level, to the luminance (YB) of
that same area v _hen any adjacent area is driven dark. (See Figure 11).

SPEC.NUMBER | SPEC. TITLE PAGE
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4.3 Optical Measurements
Photo detector (PR730) m
N
1
I OO
A
Field=2°
; 50 cm
| /
! y ) ey
I —d
Center of théxscrean
Optical characteristics n easurement setup
Figure 7. Measurement Set Up
&Y W —
Wi4 W /4 A4 , W /4
A Y =
ot N | |
H/4 | i |
2, VS
— '\-1—’ y ——T————k?r/ T
H/4 ! | !
N I L |
H \ ___—___:__ - \_3_/' - - | - -
|
S | |T i
JT SN (O
" | | |

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.
Luminance= 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
10 ‘ ‘ 10
| T
T T T
A {1>——ﬁ————<2;»————jf——<s>—
[ ] [ |
e
" il | | N
: TR e 2 ey
M | | ) | |
__|___J§j'\ ___|__———(1"%J ]
| o | ) |
H/4 A)—-—-—-—(12—-FN*“-—4s3
| 1+0 | | T A ol

Figure 9. Uniformity Measuremantzocations (12-p0ints,

The White luminance uniformity on LCD surface is thenh expressed i A¥E"= Minimum Luminance
of five points / Maximum Luminance of five poitits {se’ Figure 8) , AY »5 = Minimum Luminance of
13 points /Maximum Luminance of 13 points ((see*Fiaure 9)

. ) 5_ & N
Display dataé Black(TFT QFF; Whit g(('] FT'ON) Black(TFT OF"Z)
Luminanc’ . !
N L — > Tfle——
100% yom———
90% B — —
|
|/
|
0, .
0% Lz |G S
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
to chang fiom 90% to 10% .
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VI8 VI8
1 1
@ © V/8
3Vv/8 V/a
3 4@ 3 4 G
3V/8 Via
2 \//5
2 4
H/8| 3H/8 I 3H/8 H/8 H/8I H/8I I-‘,'»‘I H/4 H/8| H/B.‘
Yg-Ya

<100

Cross Talk (%) = ‘
A

Figure 11. Cross Talk Modulation®TesaDescriptiol
Where:

Y, = Initial luminance of measured area (cd/i1?)

Y = Subsequent luminance of measured-area (d/m?)
The location 1/2/3/4 measured will be exactly the sameyin both, patteins The test background gray is
from L64 to L192.Take the largest data as the iasuit.

Cross Talk of one area of the LCD surface,bizz2nother shaiide ineasured by comparing the luminance
(YA) of a 25mm diameter area, with all dispiay pixels setto a gray level, to the luminance (YB) of
that same area when any adjacent.ar?a 1sdriven dari.(Refer to Figure 11)

The test system: PR730

nit
220 /
I\ :
| /
132 /
\ /
44

v T T T T T T T 1

0 8 16 24 32 40 48 56 64 Gray-scale

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 20455-040E-76 (I-PEX) or Compatible.
The connector interface pin assignments are listed in Table 6.
<Table 6. Pin Assignments for the Interface Connector>
Terminal Symbol . 1 N\N"J |
Function | Remar
PIN No. Symbol a’ a X
1 CABC CABC Function
> H_GND High Speed Ground AT
3 Lane3_N Complement Signal Link Lane 3 S
4 Lane3_P True Signal Link Larg.3 Y/
5 H_GND High Speed Colrd
6 Lane2_N Complentan? JianeLlink Lane 2 y
7 Lane2_P Trus EigTLmk Lane 2
8 H_GND H_I(’l Speed Ground 3 =
9 Lanel_N Cun_plt._*\ent Signal Link lsane&
10 Lanel_P — NTrua/signal [intehane 1
11 H_GND High spend Gravad
12 Lane0_N l__ 7" Complement S.gna 'Link Lane 0
13 Lane0_P TN True Stgpal Link Lane 0
14 H_GND | High Speed Ground
15 AUX=CH_? Tev »Signal Auxiliary Channel
16 AU,=CH N [ Campiement Signal Auxiliary Channel
17 H_GND High Speed Ground
18 _LCT_VCC . LCD logic and driver power(3.3V)
19 A\ LCD_VCC N LCD logic and driver power(3.3V)
20 \\ LCD. ViCo/ LCD logic and driver power(3.3V)
21 N\ LCB.\VCS LCD logic and driver power(3.3V)
22 BIST BIST PIN
23 | LCD_GND LCD logic and driver ground
24 | LCD_GND LCD logic and driver ground
25 N LCD_GND LCD logic and driver ground
26 LCD_GND LCD logic and driver ground
a7 HPD HPD Signal
_‘L—< BL_GND Backlight ground
o 29 BL_GND Backlight ground
SPEC.NUMBER | SPEC. TITLE PAGE
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30 BL_GND Backlight ground
31 BL_GND Backlight ground
32 BL_ENABLE Backlight on/off
33 BL_PWM_DIM System PWM | |
34 NC Reserved for LCD for manufacturer’s use Note2 \/ I
35 NC Reserved for LCD for manufacturer’s use |_ A\ I\
36 BL_PWR Backlight power \ | \ B
37 BL_PWR Backlight power
38 BL_PWR Backlight power
39 BL_PWR Backlight poyar
40 NC NG &
Notes:
1. The shielding case is connected with signal GND
2. Don’t input any signals or any powers /1 aNC pin. &ep the NC pin open.
SPEC. NUMBER SPEC. TITLE PAGE
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5.2 eDP Interface
PC Side eDP interface TFT-LCD Side

o : o 8 RO~R7 |
Video / X Main link g 8 Go-c7
Graphics . — | 8 8. |
Processing 5 o ) BO~B7 |
Circuits i AUX channe D oy Hsync W'N |

5 |=— —1 = e v

= @

S HPD “\ e

—_
1N | A Xk
A U —— B
Figure 13. eDP Interfac; Alrchitecture
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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, Diyplay Positioit of Input Data (V-H)
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5.4 Back-light & LCM Interface Connection

BLU Interface Connector: 20542-010E-01 (I-PEX) or Compatible.

<Table 7. Pin Assignments for the BLU Connector> |

Pin No. | Symbol Description Pin No. | Symbol Description ]
1 VLED LED anode connection 6 LED : L"D_f‘.athode cmnéct?r? i
2 VLED LED anode connection 7 LED TF_Bmcrwr;:tion
3 VLED LED anode connection 8 LED | LED c,*hod_\'cr-nnection
4 NC No Connection 9 LED LE > cathoue connection
5 LED LED cathode connection 10‘_ N _E-D - __'CD c;hode connection
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6.0 SIGNAL TIMING SPECIFICATION
6.1 The NE156FHM-NX2 Is Operated By The DE Only
o . |
< Table 8. Signal Timing Specification >
Item Symbols Min Typ Max unit '
Clock Frequency 1/Tc 167.7 335.47 (| - N1H:
1120 1282 3340 1ines
Frame Period Tv - 220 - Hz
- _6 5 \ ms
A JI_ ' =
Vertical Display Period Tvd - | 1080 - lines
One line Scanning Period Th | 2140 ‘ 2180 2300 clocks
N -——
Horizontal Display Period Tha | - i 1920 - clocks
Note : The abov? is asroptimized 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 Remaik . |
_Spread spectrum cIocI_< ssC i i 05 %
(Link clock down-spreading) I\
Differential peak—to—pealf input voltage at \/RX-DIFFpp 120 i 1200 mv
package pins
Rx input DC common mode \/RX_DC_CM 0 i 2 v
voltage
Differentigl termination RRXCDIFF i 100 _ 0
resistance i
Single-ended termination Rrx.st 40 i 50 0
resistance
Rx short circuit current limit IRX_SHORT c - 50 mA
Intra-pair skew at Rx package pins (HBR) g
RX intra-pair skew tolerance at Lo sy - SN 50 ps
INTHA _P. IR l
HBR
- — .
AC Coupling Capacitor Coureem !\ 75 200 nF Source side

! ML_N ! ”
i | R[] s00 N "
| i Rx
I MLP i 500
Source ! ! Sink
Connector Connector
Figure 15. Main link differential pair
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VWRX_DIFFp-p :
W D+ ol \ B
o R LL5e%
WO : :
LR* SHEW INTRA_PAIR -
Figure 16. VRX-DIFFp-f & R.{_SKEW_INTRA_PR
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<Table 10. HPD Characteristics>

Item Symbol Min Typ Max Unit Remark
HPD voltage \/HPD 2.25 - 3.6 \% Sink side |
—~
Hot Plug Detection Threshold - 2.0 - - \ |
Source sic2
Hot Unplug Detection Threshold - - - 0.8V \ !

HPD_IRQ Pulse Width HPD_IRQ 0.5 - 1 ms
HPD_TimeOut - 2.0 - - I ms

HPD_TimeOut (2ms) —

HPD_IRQ Pulse
HPD (0.5~ 1.0ms) — |/— —_—
e Al

Casel: HPDBQ qvent \ C7.se3 : Hot Plug / Re-plug Event

= Case2 : Hot Unplug Event

Fiaue 17. HPD Events
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<Table 11. AUX Characteristics>
Item Symbol Min Typ Max Unit Remark | |
—
AUX unit interval Uiaux 04 0.5 0.6 Us |
-to- N Side) |
. AU).( peak _tO peak V AUX-RX-DIFFp-p 0.29 - 1.38 \Y - AN Sldp_
input differential voltage {_\onneznr Pin
AUX CH termination DC resistance RAUx-TERM 80 100 L 220 oy |
AUX DC common mode voltage Vaux-pc-cm 0 - 2 V —I-
AUX turm around V AUX-TURN-CM Q3 Vv
common mode voltage N\ _l_ N\
AUX short circuit current limit | Aux-sHorT - - 0 mA
I
AUX AC Coupling Capacitor Csoyktr.Auk 7B { 200 nF Source side
|
oy Ch N !
Vbias ’,“ . - : Vbias
S IAUX Cho mﬁflﬂ: CET | lauxem 8
Ty / 500“] C o : Aux_Ch_P i 500 Ry
\Wa BN :
’ Source! ; Sink
Connector Connector
8
AUX Ch.g
TX
Figure 18. AUX differential pair
PAGE
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7.0 INPUT SIGNALS, BASIC DISPLAY COLORS & GRAY SCALE OF COLORS

<Table 12. 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

in below.
O/l 0,
Power Supply for Logic Vdd 90% 9OI/°
10%¢ X, 10% 4
T T2 T10 ‘Tl T12
eDP Display Black Video | Video form Soufce _#3ieck Video
HPD from Sink T3 _l
S M
Sink Aux CH AUX,Chaarial Operatioral |"-
! =<—> ~ N
T A N
Source Main-Link #ink ;l,g‘cl ‘illdu or off
Data P =
T54T6 T8 ViTY
LED_EN N I
PWM 7\ VY )T
90% > NG 90%
Power Supply for BL 10% / Tlea) T161 X10%
(VBL) e ;
Tar T14 TS5 T18
rigure 19. Power Sequence
e 05ms < T1 < 10ms e Oms < T7 < 50ms
e Oms < T2 < 200ms e Oms < T10 < 500 ms
e Oms < T3 5 200ms e Ims < TI11 < 10ms
e Oms < {115 e 500ms < T12
e 05ms < 1.4 < 10ms e 100ms < T15
e Oms < TV e Oms < 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

[10%

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 componentg’ |

9.1 TFT LCD Module

< Table 13. Signal Connector >

Connector Name /Description

For Sigial &gnnectox

—— — —  — —

Manufacturer

STM or Compatible

Type/ Part Number

I-PEX 20452.042c-76 or Compatible

Mating Housing/ Part Number

——— —

|

|

, |
Multimeter i
|

|

|

I-PEX"20433-040T o Caxipatible

|
= |
I\ vdopaaay) |
l_ ] |
—-s ™ | Jjfuse [P PMIC :
25 0w |
. |
: ) o . GND I
Cednector I Tast Point :
Tu P/N |
————p TCON LCM :
AUX P/N |
) |
Eigure 20. RC Loading Test Schematic Diagram
‘_:Ig -
S Item RC Loading
R C
L 0D2W2X
: TBD TBD

Figure 21. VCC Loop R/C Loading Parameter
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10.0 MECHANICAL CHARACTERISTICS
10.1 Dimensional Requirements
Figure 26 shows mechanical outlines for the model NE156FHM-NX2.
Other parameters are shown in Table 14.
<Table 14. Dimensional Parameters>
Parameter Specification -;_ Wnit
Active Area 344.16 (H) <193.59(V) [y mm
Number of pixels 1920 (H) X 1080 (V) (1 pixel 7'k G+ B dots) pixels
Pixel pitch 179.25(H) X 179.25(V) um
Pixel arrangement RGB Vert carstripe
Display colors 16.ZM(Hbit+FRC)
Display mode Narmally Black
Dimensional outline 350.66(HY7%,226.245(V (Wi 2C)3) < 3.2(Max.) mm
350.66 (id) (X 205.24(V)(W/OPCB) < 3.2 (Max.)
Weight 3604 1Max.) g

10.2 Mounting
See Figure 26.

10.3 Anti-Glare and Polarizersar dness.

The surface of the LCD has an Glare coating to minimize reflection and a coating to reduce

scratching.

10.4 Light Lgakag>

There shall-not i vvisible light from the back-lighting system around the edges of the screen as seen

from‘a dlistaice 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 15. Reliability Test>
No Test Items Conditions Remark ! |
1 High temperature storage test | Ta=60°C, 240 hrs )
2 Low temperature storage test | Ta=-20°C, 240 hrs |
High temperature & high |
3 | humidity Ta=40°C, 95%RH, 240 hrs |
operation test N\ A
High temperature operation o
4 tost Ta=50°C, 240 hzs
5 Low temperature operation Ta=0°C . 240 Pis
test 2
Frequer'cy.5~50Hz/ Vibrationwvidth :
1.54(nm
:22~500Hz/ Acseleration: 12.25m/s2
6 Vibration test | S\vezp time:3niutes
(non-operating) lest period: 154niriates for the direction of X
! 15¢ninutes for the direction of Y
"1 howsdfor the direction of Z
o ~~ (i0tal 1.5 hours)
Maxk ecceleration: 686m/s2,Pulse width:11ms
7 Shock test Mex acceleration: 2352 m/s2,Pulse width:2ms
(non-operaing) Fialf sine wave direction: =X, xY, *+Z
D\ (2. Once for each direction
150pF[330Q]
Panel center, Around the module: One time f
. or each position
3 Electro_-staflc discharge test <Contact: non-operation> + 10KV
(operatirq) : .
<Contact: operation>= 8KV
<Air :non-operation>=+ 20KV
<Air :operation>=+ 15KV
Notes :

[Résult Evaiuation Criteria] Under the display quality test condition with normal operation state.

Do nct change these condition as such changes may affect practical display function.
[Normal operation state] temperature : + 15C~ + 35°C, Humidity : 45~75%,
Atmospheric pressure : 86~106kPa
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12.0 HANDLING & CAUTIONS

(1) Cautions when taking out the module
* Pick the pouch only, when taking out module from a shipping package.
(2) Cautions for handling the module
* As the electrostatic discharges may break the LCD module, handle the LCD module with caie
Peel a protection sheet off from the LCD panel surface as slowly as possible:
* As the LCD panel and back - light element are made from fragile glass.material, impulsears
pressure to the LCD module should be avoided.
* As the surface of the polarizer is very soft and easily scratched, usc a sptt dry clcth aivaseat
chemicals for cleaning.
* Do not pull the interface connector in or out while the LCD/miaduie is opesating.
* Put the module display side down on a flat horizontal plara.
* Handle connectors and cables with care.
(3) Cautions for the operation
* When the module is operating, do not lose CLK,"EIIAB signals! if,any=gne of these signals is lost,
the LCD panel would be damaged.
* Obey the supply voltage sequence. If wrozg sagaerce is @pnlied, the module would be damaged.

(4) Cautions for the atmosphere
* Dew drop atmosphere should be awoiapd.
* Do not store and/or operate the.LC? module ira high temperature and/or humidity atmosphere.
Storage in an electro-conduCt ve olymer packingspouch and under relatively low temperature
atmosphere is recommeriaed.

(5) Cautions for the modtle characteristice
* Do not apply fixted\pettern data gignalto the LCD module at product aging.
* Applying fixad.pattern for.a 11y e may cause image sticking.

(6) Other cautions
* Do not disassemble and/or re-assemble LCD module.
* Do not re-adjusi,variable resistor or switch etc.
* When returiing. tie module for repair or etc. Please pack the module not to be broken.
We recomm nd to use the original shipping packages.
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13.0 LABEL
(1) Product Label

(D .Dell PPID NO. (2D barcode )
2 FG-CODE

(3 DELL DP/N NO.

@ Dell PPID NO.

(5 Module 1D

® Module ID barcode

Total Size:48<12mm

@ P

[
Hl, d XXXXXXXX-XXX ASOAXX
BOE +

ON-XXXXXX-XAOERXAYXXK-X Ko s — )
cco XXXXXXXXXYACK A XXXA L

. SO e e oZo

Figure £2. rrocduct Lale!

©

Module ID Naming Rule:

Digit | [
1 2 3 4 5 ) | 7 8 9 10 11 | 12 | 13 | 14 | 15 | 16 | 17
Code |
Code X | X X X A T X X X X X X X X X X X X
Prod"f:tr |7Tic;duct Facility | Model Extensicn Code
Description I lear Month . Serial NO.
Nenia Grade | Tole | (Last 4 Digits FG Code
<Table 16. Module ID Naming Rule>
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(2) Box label

(1 FG-CODE(Before 12bit)

(2 Product Quantity (XX Pcs/Carton)
3 BOX ID

@ Date of Packing

(5 BOX ID Barcode

® DELL DP/N

(@ FG-code After four

MFG ID

Total Size:100x50mm

BQE NANJING BOE DISPLA

{1\

. MODEL: XXXXXXXX-XXX

SERIAL NO:  XXXOXXXX XXX

DATE: ikXWXX/XX

o— (S gce
: M0 AR ‘|H| I oS Compllent
(EO——— xxpu XX XXXXX (
|
|
Figure 23. Box Label
BOX ID~aming Rules
Digit ‘ ‘
1 2 3 4 5 6 7 8 9 1011 12| 13
Code % \
Code X ’ X X X X X X X X X X X X
) Product | Product | Facility . )
Desesibtic . Year Month Revision Box Serial NO.
e (/. ’ Name Grade Code

<Table 17. Box Label Naming Rule >
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14.0 PACKING INFORMATION

14.1 Packing Order

® Put 1 pcs spacer in traybox and 1 pcs MDL on spacer. One moie
spacer above the last MDL,5pcs MDL/Tray, 7 pcs Spacar/aaywhox.
@® Put 8 pcs tray boxes in one EPS box.

® Put 1 pcs EPS box in PE bag.

® Put PE bag in the inner box. | P
® 40pcs/Box,18Box/Pallet,720pcs MDL/Faliat:

Figure 25. Packing Order

14.2 Note
@® Box dimei. on: . 20mm*415mm*29.6mm
® Package amantty in one box: 40pcs

® Total weight: 18.75kg +£10% /Box
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15.0 MECHANICAL OUTLINE DIMENSION

O 35066:03(0utline)

@) 346.76:03(CF POL)

@) 34 T6(Active Area)

1.3£0.3(AA ~ CF POL)

325:03(A4 ~ Outline)

1.3:03(AA ~ CFPOL)
3.25:03(AA ~ Outline)

‘ Active Center

(1.3:03)(AA ~ CF
(32520.3)(AA ~ Outline)

2POL)

7:03) A0
(8:4203)A" Outline)

L)

\  \ NN\

©3628:05 | D asrsls £ A

Figure 26. 71:T-»2L Module Outline Dimension (Front View)

NOTES:

1.LCD HIGHTEST PORTION IS TORP FOLARIZER AMCDTHER LCM MATERIALS IS LOWER

THAN TOP POLARIZER
2.WARPS AND DEFORMATRQNS ARE 0.5/ MAX
3."()" MEANS REFERANCE\DIMENSIONS

Top POL is the highest part.

O 3vmxwin shading (&)

Figure 27. Highest Point Position
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(120) (120)
& 5
|
v _ _ _ _ 4* N
|
- - |
\44<L (120) (100) N H
(299 48
45 hat
o |Module Label [BLU LABEL a
g 8 g | N
= (105.23) = ‘ ]
Pin 1
D (648 110.53+1.00
Figure 28. TFT-LCD ™\Medule Outline Ciimensions (Rear view)
NOTES:
1.LCD HIGHTEST PORTION IS T27 FDLARIZER ANR O1THER LCM MATERIALS IS LOWER
THAN TOP POLARIZER
2.WARPS AND DEFORMATIONZ ARE 0.5 mm MA%
3."()" MEANS REFERANETE, C!MENSIONS
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16.0 EDID Table

A(d:é%s Function Hex Dec crc Input values. Notes
00 00 0 0
01 FF 255 255
02 FF 255 255
03 FF 255 255 |
04 Header 3 255 255 EDID Header
05 FF 255 255 |
06 FF 255 255
07 00 0 0 & |
gg ID Manufacturer Name 35 15162 NCP ID % NCP .
OA ID Product Code SF 95 95 D% 95
08 00 0 Q. - W
0oC 00 0 0
g[E) 32-bit serial No. gg g g
oF 00 0 0 N
10 Week of manufacture 37 55 55 N
1 Year of Manufacture 1F 31 2021 Manufactured in 1921
12 EDID Structure Ver. 01 1 1 2ID Ver 1.0
13 EDID revision # 04 4 4 A U DIc)Rev. 0.4
14 Video input definition A5 165 - . A 2 Refer to rijht kible
15 Max H image size 22 34 34 _l_ _ 34 cm (Ar_rox)
16 Max V image size 13 19 Ry N ) _ 1y "m (Approx)
17 Display Gamma 78 120 2.2 ; ___\7amma curve = 2.2
18 Feature support 03 3 N
19 Red/Green low bits 68 104 A - 2 ed / Green Low Bits
1A Blue/White low bits 50 80 | 2 Blue / White Low Bits
1B Red x high bits 98 152 609 4 10595 Red (x) = 10011000 (0.595
1C Red y high bits 5C 92 370 _|_ ) 0.362 . Red (y) = 01011100 (0.362)
1D Green x high bits 58 88 Ny | ) 0.346 Green (x) = 01011000 (0.346)
1E Green y high bits 8E 142 568 0 | 0.555 _l Green (y) = 10001110 (0.555)
1F Blue x high bits 28 40 el 0158 1 Blue (x) = 00101000 (0.158)
20 BLue y high bits 1B 27 | 10 04.07 Blue (y) = 00011011 (0.107)
21 White x high bits 50 80 o |4 10 0213 __r White (x) = 01010000 (0.313)
22 White y high bits 54 84 | 336 0328 White (y) = 01010100 (0.329)
23 Established timing 1 00 U
24 Established timing 2 00 =l N A
25 Established timing 3 00 0 -
;g Standard timing #1 —gi d -1 —] Not Used
;g Standard timing #2 91 —T — i — Not Used
;: Standard timing #3 oL i — Not Used
2 Standard timing #4 o =~ - — Not Used
2D 4 1
2£ Standard timing #5 _' \ oL — Not Used
2F N _| 01 1
g? Standard timing\# & gi — 1 = Not Used
2; Standal X ¥ming #/ 311 — —I; i Not Used
;: Standard @ating #8 ((;I O\ i Not Used
gg g? 11311 335.5 335.47MHz Main clock
38 80 128 1920 Hor Active = 1920
39 04 4 260 Hor Blanking = 260
3A 71 113 - 4 bits of Hor. Active + 4 bits of Hor. Blanking
3B 38 56 1080 Ver Active = 1080
3C CA 202 202 Ver Blanking = 202
3D 40 64 - 4 bits of Ver. Active + 4 bits of Ver. Blanking
3E £ =dtiming onitor 30 48 48 Hor Sync Offset = 48
3F sriptor 20 32 32 H Sync Pulse Width = 32
40 35 53 3 V sync Offset = 3 line
44 | 00 0 5 V Sync Pulse width : 5 line
4 | 58 88 344 Horizontal Image Size = 344 mm (Low 8 bits)
e | c2 194 194 Vertical Image Size = 194 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 00 0 _ . . ) -
P — Indicates descriptor #3 is a display Descriptor
49 00 0
4A 00 0 Reserved
4B FD 253 Tag * ASCII String
4C 00 0 Reserved
4D 30 48 48
4E 78 120 120
4F 9A 154 154
50 Detailed timing/monitor 9A 154 154
51 descriptor #2 22 34 34
52 01 1 1
53 0A 10 10
54 20 32
55 20 32
56 20 32
57 20 32
58 20 32
59 20 32 N
5A 00 0
5B 00 0 _J )
bl & ASZiiData Sting Tag
5C 00 0
5D FE 254 N
5E 00 0 ‘F |
SF 44 68 )
60 32 50 W N
61 o . 57 87 SN w7 Dell P/N:D2W2X
| et et | o LS 2\l
63 58 8 [ 1/% X
64 80 128 100G¢ )L EDID Revison:A00
65 4E » —r N
66 45 Yo W E
67 31 RNER 1
68 35 53 5 BOE PN
69 F 54 _ 6
6A 46 70 F
6B 48,/ 72 _|__ H
6C 00 AN\ W/
6D L 00 2 Flag
6E | 00 0
6F 0w , N Data Type Tag: Manufacturer Specified Data 00
70 00 1_ 0 Flag
71 01 | 1 - 6-bit Color Depth & FRC
72 41 ¥ 65 - WLED & singal light bar & one light bar
73 21 33 - Frame rate 40Hz~65Hz
74 Detailed timing/monitor 96 150 - Light Controller:PWM & Max. Luminance220
75 descriptor #4 00 0 - Front Surface:Ture Life & RGB v-stripe
76 10 16 - with DBC
77 00 0 - no Motion Blur & no Active Gamma
78 00 0 - no Wireless Enhancement & no In-Cell Scanner
79 0A 10 - 2 Lane edp
7A 01 1 - Built-In Self Test
7B 0A 10 Format *
F ] erminate with ASCII code 0Ah
Y 20 32 nd pad field with ASCII code 20h
7L 20 32
7E Extension flag 01 1 2 0 : 1fHlEDID: N-1: NAEDID
7F Checksum 81 129 129 -
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80 70
81 13
82 79
83 00
54 Header 00
85 03
86 01
87 14
88 81 I
ID Manufacturer Name
89 41 |
8A 00
P 1D Product Code 04 |
8C 7F .
8D 32-bit serial No. 07 _ W S —]
8E 03
8F 01 N N w.
90 Week of manufacture 2F S ; ) ‘
91 Year of Manufacture 00
2 EDID Structure Ver. 1F Y \J
93 EDID revision # 00 _ ___
94 Video input definition 37
95 Max H image size 04 B
96 Max V image size c9 IR N Y,
97 Display Gamma 00
98 Feature support 02 —l =
99 Red/Green low bits 00 U \
9A Blue/White low bits 04 j N A | 4
9B Red x high bits 00 A WA -
9C Red y high bits 00 o
9D Green x high bits 00
9E Green y high bits 00 Wl V. _
oF Blue x high bits 00 — a0 )
A0 BLue y high bits 00 o N - -1 4
Al White x high bits 00
A2 White y high bits 00 AN ___|_
A3 Established timing 1 00 P
A4 Established timing 2 00 ___I: oV
A5 Established timing 3 00
A6 — 00 A g =
A7 Standard timing #1 00
A8 — 00 Ul
A0 Standard timing #2 —00 T
AA — 0
2B Standard timing #3 » 1=
AC — ") S
Standard timing #4 — -T—
AD 00
AE — 00 510
AF Standard timing #5 00 -
BO I N ) N
BL Standard timing -'4 X 0
Z Standarduimiig =% —gs —I— —
B4 @sanagratinning #8 N l
B5 0¢
B6 N AN
B7 00
B8 00
B9 00
BA 00
BB 00
BC 00
BD 00
BE Netailed tiri g/monitor 00
BF descrip - #1 00
C0 00
Ci 00
| 00
| £33 00
C 00
C5 00
C6 00
C7 00
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c8 00
9 00
CA 00
cB 00
cc 00
cD 00
CE 00 |
CF 00
D0 Detailed timing/monitor 00 |
D1 descriptor #2 00 |
D2 00 AW
D3 00 N __1
D4 00
D5 00
D6 00 uv
D7 00 a
D8 00
D9 00
on pemes oo |y
DB 00
DC 00 NNY 7YV
DD 00
DE 00 71,
DF 00
E0 00 _—|: N
E1 00 _ o
E2 00
E3 00
E4 00 \ —I
E5 00 ﬁ N
E6 00 N
E7 00 A B
E8 00
E9 00
EA 00 TN
EB 00 ey e
= < w TS
ED ‘r_ \, 00 X
EE 00 |
EF e =
FO 00
F1 00
F2 00
F3 00
F4 Detailed timing/monitor 00
F5 descriptor #4 00
F6 00
F7 Y 00
F8 00
F9 00
FA 00
FB 00
FC 00
[ _I 00
FE Extension flag B4
FF Checksum 90
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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 improper operation.ar
damage to the module.

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

harder than 1 HB pencil lead.

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

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

(6) The desirable cleaners are water, IPA (Isopropyl Alcohol) orttiexane."Do not uge Ketcrie type materials(ex.
Acetone), Ethyl alcohol, Toluene, Ethyl acid or Methyl chloride It niight perm‘isently.d2mage to the polarizer
due to chemical reaction.

(7) If the liquid crystal material leaks from the panel} it shiqulcsle keptiaway,trom the eyes or mouth .In case

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

(8) Protect the module from static , it may cause amage to the ragduie:

(9) Use fingerstalls with soft gloves te,keap ¢igplay clean during the incoming inspection and assembly process.
(10) Do not disassemble the mod::le.

(11) Do not pull or fold the LED"+P(.

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

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

(14) Pins of conivector shall not ba.ioushed directly with bare hands.
17.2 STORAGE

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

3) The riigdule 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 the
interference.
(4) The standard limited warranty is only applicable when the module is used for genersi wotebtok
applications. If used for purposes other than as specified, BOE is not to be held relianle rerthe defeciive

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

17.4 OTHERS

(1) Avoid condensation of water. It may result in improper operatieenaridiszonnectionof ¢lesirode.

(2) Do not exceed the absolute maximum rating value. ( the swgply woltage variation, inpu) voltage variation,
Variation in part contents and environmental temperature #scvon) @therwise the mocitle may be damaged.

(3) If the module displays the same pattern continuougiy“*foras0iig perigu of tiine, it can be the situation when
The ““ image sticks” to the screen.

(4) This module has its circuitry PCB’s on the reqr ei’bottom side and!shiuld be handled carefully to avoid being

stressed.
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