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1.0 General Description
Parameter Specification Unit Remarks
LCD Size 10.1 inch -
Active area 135.36 x216.576 mm -
Number of pixels 800*1280 pixels -
Pixel pitch 169.2*169.2 um -

Pixel arrangement RGB - -
Display colors 16.7M colors -
Display mode Normal black - -

LCM Outline Dimension 142.00 x 228.50x2.5(Typ.) mm +0.15
Transmittance 5.3% - W/O APF
NTSC Typ. 60%, Min. 55% - -
Inversion Type Column-Inv -
Response Time Typ. 30ms ms
et Comnetin | Fepoweratoh | nw | wioLep o
CR Typ. 1000 Min:800
Brightness Typ:350 Min:300 nits @center
Brightness Typ.75%,70%Min.@13points, ]
Uniformity (13Point) Typ.80%,75%Min.@5points
Viewing angle (CR=10) Typ:80/80/80/80
LCM Weight 150(Max.) gram -
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Parameter Specification Unit Remarks
Driver IC NT35523B -
Upper pol size 137.36*220.08 mm HC, 3H
Lower pol size 139.16*221.78 mm Clear
Interface MIPI - -
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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.

Values ]
ltem Symbol - Unit Remark
Min Typ Max
Power Supp|y V0|tag IOVCC -0.3 1.8 55 \%
€ VDD -0.3 3.3 55 Y
Ripple Voltage Vrp - 50 - mV
LEDPW | High Level | VOH 0.8vDDI | - VDDI \% t(\)/ngl/:l'GSV
MOUT :
Low Level | vOL 0 0.2VvDDI V
Frame frequency fFrame 55 60 HZ

2.1 Power Consumption of TFT Panel
Power Supply: Frame Frequency: Fframe >=60HZ @ 25degC

Value
Display Mode Item Symbol Unit Remark
Typ Max
Current of IOVCC IIOVCC 10 mA
Display White
Current of VDD IVDD 180 mA
Current of IOVCC IIOVCC 10 mA
Display Black
Current of VDD IVDD 180 mA
Current of IOVCC IIOVCC 0 mA
Standby Mode
Current of VDD IVDD 0 mA
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2.2 Power Consumption of Backlight
Test Condition : ILED=21mA LED 28PCS
Warning: LCM Brightness must match Optical Spec requirement when ILED=21mA
Backlight Unit Schematic:
Value
Item Symbol Unit Remark
Min Typ Max
Forward Voltage VBL 2.9 3.0 Y
Note 5
Power Cocr’lnsump“ PBL 1705 1764 mw
LED Quantity 28 pcs
Luminous Flux: TBD Im
LED Rank Chromaticity: TBD
Note 5 : When ILED=20mA, the VBL must be in the range of above table specified.
The FPC wire resistance between LED+ and LED- must be less than 0.150hm
PBL=ILEDX VBL
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4.0 INTERFACE CONNECTION

4.1 Module Input Signal & Power
- FPC Signal interface : 39 Pin.(FH26W-39S-0.3SHW(60))
<Table 4. 1Display Interfacer>
Pin No. Symbol Description le]

1 MTP Power supply for MTP P

2 NC NC -

3 NC NC -

4 FB4 Cathode P

5 FB3 Cathode P

6 FB2 Cathode P

7 FB1 Cathode P

8 NC NC -

9 VLED Anode P

10 VLED Anode P

11 VLED Anode P

12 NC NC -

13 LEDPWMIN PWM intput I

14 LEDPWMOUT PWM output O

15 ID ID ( connect to GND ) O

16 RESX Device Reset Signal I

17 NC NC -

18 NC NC -

19 VDD Power supply , 3.3V P

20 VDD Power supply , 3.3V P

21 VDD Power supply , 3.3V P

22 IOvCC Logical voltage , 1.8V P

23 IOvCC Logical voltage , 1.8V P

24 GND Ground P

25 MIPI_D3 P MIPI Differential Data3 Input I
R2010-6053-0(3/3) A4(210 X 297)
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Pin No. Symbol Description le]
26 MIPI_D3_N MIPI Differential Data3 Input I
27 GND Ground P
28 MIPI_D2 P MIPI Differential Data2 Input I
29 MIPI_D2_N MIPI Differential Data2 Input I
30 GND Ground P
31 MIPI_CLK_P MIPI Differential CLOCK Input I
32 MIPI_CLK_N MIPI Differential CLOCK Input I
33 GND Ground P
34 MIPI_D1_P MIPI Differential Datal Input I
35 MIPI_D1_N MIPI Differential Datal Input I
36 GND Ground P
37 MIPI_DO P MIPI Differential DataO Input I
38 MIPI_DO_N MIPI Differential Data0O Input I
39 GND Ground P
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5. Signal Timing Specifications
5.1 MIPI Input Signal SPEC
Parameter Symbol Min Typ Max Unit Condition
MIPI digital operation current | lycee - - 24 mA -
MIPI digital stand-by current | lcoiest - 200 - UuA -
MIPI Characteristics for High Speed Receiver
Single-ended input low
voltage Vicws -40 i i
Single-ended input high i i
voltage ViuHs 460 mV
Common-mode voltage Vemrxoe 155 - 330 mV
Differential input impedance | Z5 80 100 125 Q
HS transmit differential
voltage(Vop=Voo-Voy) [Vool 85 200 250 mvV
MIPI Characteristics for Low Power Receiver
Pad signal voltage range V, -50 - 1350 mV
Ground shift VGNDSH -50 - 50 mvV
Output low level VoL -150 - 150 mV
Output high level Vou 1.1 1.2 1.3 \%
i M, hax
LP-RX
Input High
:: Wistnaim
LP-RX
Threshold Region
: 4 ML, s
LP-R> : ——--------------———;—;
Input Low HS-Rx COI_;E:;_I
Input Made
Range |hput Range .
. g
e T
Low Power High Speed
Receiver Receiver
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5.2 Signal Timing Spec
Iltem SYNBOL min Typ. Max. UNIT
LCD Frame Rate - - 60 - Hz
Pixels Rate - 156.8 156.8 159.9 MHz
beLK Frequency fCLK 490 490 498 MHz
Period Telk 2.01 2.04 2.04 ns
Horizontal total time tHP 1343 1343 1366 teik
Horizontal Active time tHadr 1200 teik
Hﬁ{éﬁo Horizontal Pulse Width tHsync 1 1 1 teik
Timing Horizontal Back Porch tHBP 32 32 32 toik
Horizontal Front Porch tHFP 110 110 133 toik
Vertical total time tvp 1946 1946 1951 ty
Vertical Active time tvadr 1920 t,,
Veéltic Vertical Pulse Width tVsync 1 1 1 ty
Vertical Back Porch tvVBP 14 14 14 ty
Vertical Front Porch tVFP 11 11 16 t,,
Bit Rate ebs) 980 980 995 Mbps
Lane - 4 - Lane
_ Hsync HBP HAdr ~ HFP
||
VS}PHC_ i
vBP
VAdr
VFP ’
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5.3 Signal Timing wave forms

n : :
30% X 30% X Last

CLKIN 30%
; Tdsu_ {Tdnd; _
70% 7‘( 170% I : :
Data i  First dita §< 2nd data >< >< >< Last data
30% X : I
30%
70%/5[ N n
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—
A
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5.4 Power sequence (NT35523B)

Power on
tian 2 tond
B0% g
VDD p
z 1 —
AVDD,(VDDA) s
VDDR VDDB 1
0%
AVEE

Time when the later signpl rfises up to 50% of its typical L
value. E.g. When VC| come [ater, this time is defined ]
the cross point of 90% of 5.5V or -5.5Y (typical): [

- had B
#1
RESX AW
'y o ﬁ
= i) = 7
> + Video Packer
zignal stabilization time - Sleep-Our
Initial code OMD 14h) LED ON

BacKlight /

Note 1: Unless othenwise specified, imings herein show cross point at 50% of signal/power level.

Note 2: This power-on sequence is based on adding schotiky diode on VGLX pin to ground .
Note 3. Reset signal H to L to H (#1) is better than only L to H (#2).

syabol - value unit remark
AlN. typ. RAX.

tonl - noe limit ms

tond 1] - - ms

T ond ] - - ms

tond 1] - - ms

t2 - - 2 ms

td 15 - - ms

t5 20 - - ms OTP Eeload time
th 1] - td ms

t7 10 - - 113

+3 ] — — V5 Keep data more than 6 frames (VS
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5.4 Power sequence (NT35523B)

Power off
- 3 Input power (BTM[1:0]="00" or "107):
VDDI=1.65~3 6V, AVDD=VDDR=VDDB(=VDDA)=4 5~6.3V, AVEE=-4 5~6.3V

vDDI

AVDD,(VDDA)
VDDR,VDDB

AVEE

RESX

MIFI

Backlight

Note 1: Unless otherwise specified, timings herein show cross point af 50% of signal/power fevel.

Time when the former signal falls down to 90% of its tvpical valus. L
E.g. When VCI falls earier, this ime is defined the cross point o1

90% of 5.5V or-5.5V (typical).

]

i

Video paeher

TLEDOH

MIPI: LP-00 {ULPM)

symabol - value unit renark
Rin. typ. RAX
tofl - he limit - ms
tofla ] - - ms
tofd 0 - - ms
tofd 0 - - ms
t12 ] = = ms
t13 0 - - ms
t14 ] - - ms
t15 100 ms
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6.0 Optical Specifications

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 (CA-310.
BM-5A) and test unit shall be located at an approximate distance 50cm from the LCD
surface at a viewing angle of 8 and ® equal to 0°. We refer to 64-, (=65 ) as the 3 o’clock
direction (the “right”), 84-9; (= 8;, ) as the 12 o’clock direction (“‘upward”), 84_15, (= 84 ) as
the 9 o’clock direction (“left”) and 64_,,4(= B¢ ) as the 6 o’clock direction (“bottom”). While
scanning 6 and/or &, the center of the measuring spot on the Display surface shall stay
fixed. The measurement shall be executed after 30 minutes warm-up period. VDD shall be

3.3V +/-10% at 25°C. Optimum viewing angle direction is 6 'clock.

Value
Item Symbol Condition Unit Note
Min Typ Max
luminance Bp 300 350 cd/m2
i i 6=0 Note 7
Maximum Brightness of Black Pa Bblk 0.65 cdim2
ttern ®=0
Uniformity ABp 75 80 % Note 8
AUA V-A TBD Note 26
Color Uniformity AU A V'-B TBD Sign the limit s
ample shall pre
AE*ab TBD vail.
Left 0, 75 80
Viewin
iewing Right 6x 75 80
Angle Cr210 deg Note 9
Top Wr 75 80
Bottom Wg 75 80
Contrast Ratio Cr 800 1000 Note 10
6=0
Tr+Tf 25 35 ms
Response Time ®=0 Note 11
Tgray 45 55 ms
X 0.575 0.605 0.635
Red
y 0.321 | 0.351 | 0.381
X 0.298 | 0.328 [ 0.358
Green
Color y 0=0 0568 | 0.598 | 0.628 Note 12
Coordinate =0 > 0.152 -
of CIE1931 Blue X 0.124 . 0.184
y 0.061 | 0.091 | o0.121
X 0.27 0.30 0.33
White
y 0.29 0.32 0.35

R2010-6053-0(3/3)
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6.0 Optical Specifications
NTSC Ratio NTSC CIE1931 55 60 -- % Note 13
Flicker amount - - - -30 dB Note 14
Gamma 2.0 2.2 2.4 Note 15
Crosstalk ACT - - 1.10 1.20 Note 16
Transmittance o
@wl/o APF m TBD - &
Reflectance Rf @550nm - TBD % Note 17
Polarization Dlrgctlon of PdF TBD deg
Front Polarizer
Polarization Direction of Note 18
) PdR TBD deg
Rear Polarizer
0L=30" 70 %
: OR=30° 70 %
. Lummance; Note 19
ecrease ratio WT=30° 70 % -
wB=30° 70 %
0L=30" 70 %
OR=30° 70 %
. Contrast . Note 20
ecrease ratio WT=30° 70 % -
wB=30° 70 %
0L=30" 3 JNCD
OR=30° 3 JNCD
Color shift Note 21
wT=30° 3 JNCD
wB=30° 3 JNCD
Gray inversion angle w=0° NA deg Note 22
Sunglass Readability NA
Afterimage Minute Note 23
CABC Test Note 24
0=0°
=0° 75 80 % Note25
Hot spot AB —
P P 6=0 Every near 9 poi
80 85 %
®=0° nts Note25
R2010-6053-0(3/3) A4(210 X 297)
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Note :

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 1).

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 set first to white, then to the dark (black) state . (see FIGURE
1) Luminance Contrast Ratio (CR) is defined mathematically.

Luminance when displaying a white raster
CR =

Luminance when displaying a black raster

3. Center Luminance of white is defined as luminance values of 1point
average across the LCD surface. Luminance shall be measured with all
pixels in the view field set first to white. This measurement shall be taken at
the locations shown in FIGURE 2 for a total of the measurements per display.
The luminance is measured by CA310 when the LED current is set at 16.8mA.

4. The White luminance uniformity on LCD surface is then expressed as : AY =
Minimum Luminance of 9points / Maximum Luminance of 9points (see
FIGURE 2).

5. The color chromaticity coordinates specified shall be calculated
from the spectral data measured with all pixels first in red, green, blue and
white. Measurements shall be made at the center of the panel.

6.The color chromaticity coordinates specified shall be calculated from
the spectral data measured with all pixels first in red, green, blue and white.
Measurements shall be made at the center of the panel.

7. The electro-optical response time measurements shall be made as FIGURE
4 by switching the “data” input signal ON and OFF. The times needed for the
luminance to change from 10% to 90% is Tr, and 90% to 10% is Td.

R2010-6053-0(3/3) A4(210 X 297)
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Photo detector
(TOPCON BM-5A)

N\

Field = 1°

TFT-LCD module

Figure 1. Measurement Set Up

; Photo detector
|i| (CA310)

i \y

50 cm

LCD panel
\4 /

TFT-LCD module

/ LCD panel

Center of the screen

Center of the screen

View angel range measurement setup Luminance , uniformity and color measurement setup

Figure 2. White Luminance and Unifor mity M easurement L ocations (5 points)

W
W /4 | W /4 | W /4 | W /4
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HI."4 1 I 1
L | 5
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H B - T - I\h /: - - - -
o | T |
II /_L'\ i /’_I'\
Jr————ﬂft_/*— (& —-
| | |
o | | |

Center Luminance 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 be taken at the locations shown in
FIGURE 2 for a total of the measurements per display.
The White luminance uniformity on LCD surface is then expressed as : AY5 =
Minimum Luminance of 5 points / Maximum Luminance of 5points (see FIGURE 2).

R2010-6053-0(3/3)
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Figure 3. Uniformity Measurement L ocations (13 points)

W
W /4 . W /4 , W/4 , W /4
e | e
L 1 L
o ﬂa“ﬁﬁ'%%; J'fﬂ(?}
o]
H/a 1 I | I 1
A 5 S R SO A
" T A T
| | _
e
| [ I |
H/4 At — ({43
4 1+0 _kT/” | \T/ | \_|_>_

The White luminance uniformity on LCD surface is then expressed as : AY13 =
Minimum Luminance of 13 points /Maximum Luminance of 13 points (see

FIGURE 3).
The White luminance uniformity of 5 point is the same test method as 13 point u
sing FIGURE 2.
Figure 4. Response Time Testing
(¢ [4
Display data sBIack (TFT OFF) W‘hite (TFI’ ON) Black (TFT OFF) S
A ——> Tr|<—— It < —> T, |<—

optical  100% - \
Response 0

10%

0%

A
>

The electro-optical response time measurements shall be made as shown in
FIGURE 3 by switching the “data” input signal ON and OFF. The times needed
for the luminance to change from 10% to 90% is Tr and 90% to 10% is Td.
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7.0 Reliability Test

1 High temperature storage 70C/240h
2 Low temperature storage -30C/240h
3 High temperature/High humidity 60C/90%RH/240h

Storage
4 High temperature operating 60C/240h -
5 Low temperature operating -10°C/240h
6 High temperature{ngh humidity 40C/95%RH/240h

operating
7 Thermal Shock Storage -30°C (30 min)~+70 C(30 min),

27 cycles

980m/s2,Action time: 6ms, Time: 3 times for each dir|
1 Shock test ection, Diretion:+/-X, +/-Y, +/-Z
Frequency range: 10-55Hz, stroke:1.5mm, swep tim
2 Package Vibration test e: 1 minute, test period: 2 hours for each direction of
XY, Z
3 Package Drop test Height: 60cm, 1 corner, 3 edges, 6 surfaces: 1 time f
or each direction
4 FPC Bending test Bending degree is 180, l_)engllng 30 imes and the be
nding radius is 1.0mm
5 FPC Insert/Remove test 30 time FPC insert/remove
6 ESD test (Component-LCD MDL) Air +/-12KV ,contact +/-8KV , Criteria C

R2010-6053-0(3/3)

A4(210 X 297)




B O E PRODUCT GROUP REV ISSUE DATE

TFT- LCD PRODUCT PO 2015.5.25
SPEC. NUMBER SPEC. TITLE PAGE
S8-65-6A-103/P0 B3 TV101WXM-NLO Product Specification 21 OF 34

9.0 LABEL
(1) Product label

TVIOTWXM=NLO OO0000OXXXXXXXX  8SSDIBCO33650JHF YMDXXXX

F
5l 1 2 3 4 5 6 7 8 9 10 | 11 | 12 | 13 | 14 | 15 | 16 | 17
=]
%4FP312|73800001EEJ
i GBN{Y 3 \ -~ =
o oz | B3 F15 B G CodefgPUfiz 55
Code Description Code Description
L LCM 1 1A
H HYDIS 2 2A
A BOEOT
B BOEOT X 10AH
C BOEOT Y 114
3 BOEHF Z 12 A

R2010-6053-0(3/3) A4(210 X 297)
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(2) Box label
Label Size: 110 mm (L) x 56 mm (W)
Contents

Model: TV101WXM-NLO

Q'ty: Module Q'ty in one box

Serial No.: Box Serial No. See next figure for detail description.
Date: Packing Date

Internal use of Product

) =775 HEFEI BOE OPTOELEC TRONICS

@) 85 Technology Co., LTD

MODEL: s XXXX-XXX P atvixxy @

SERIAL NO: XXXXXXXXXXXXX pATE:20XX / XX / XX @
IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII cco

RoHS Compliur!t

XXXXXXX XXXX sa0zs. AN

1. FG-CODE

2. Box EFR¥E

3. Box ID, fwi3RNENT

4. Box Packing HEA

5  FmPHEsS(ERIR)

6. FG-CODE [EM(iI

3

5 1 2 3 4 5 6 7 8 9 10 11 12 13

B

e

73 4 J P 3 1 2 7 0 0 0 1 H D

@ GBNIES | %3 | B3 & B | Rrev )
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11.0 Handing & 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 care. 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,
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 pull the interface connector in or out while the LCD module is operating.

* Put the module display side down on a flat horizontal plane.

* Handle connectors and cables with care.

(3) Cautions for the operation

* When the 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.

(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 pack the module not to be

broken. We recommend to use the original shipping packages.
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12.0 MECHANICAL OUTLINE DIMENSION

Figure 12. LCM Module Outline Dimension (Front View)
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Figure 13. TFT-LCD Module Outline Dimensions (Rear view)
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