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1. GENERAL INFORMATION

Item Contents Unit
LCD Size 10.1 inch
Driver element a-Si TFT active matrix -
Viewing direction Normally Black --
Module size 143(W)*228.6(H)*2.65(T)mm mm
Panel Active Area 135.36(W)*216.576(H) mm
Pixel Pitch 0.1692(W)X0.1692(H) mm
Number of Dots 800*RGB*1280 pixel
Colors 16.7M -
Surface Treatment AG
Interface MIPI (4 Lane) -
Brightness 250cd/m’ (typ) -
NTSC 60%(typ) --
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OBEY CO., LIMITED
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3 OPERATION SPECIFTCATIONS
3.1 ABSOLUTE MAXIMUM RATINGS

Item Symbol Values Unit Remark
Min Typ Max
VDD 3.0 3.3 3.6 v
p Suoolv Volt VDDIO - - v
ower Supply Voltage VSP ~ v
VSN - v
Ripple Voltage VRP 300 MV
High \
Level VOH 0. 8VDD VDD v VDD=3. 0-3. 6V
Low
LEDPWMOUT Level VOL 0. 2VDD v
Frame frequency frame 60 HZ
Input Signal Voltage Vi -0.3 VDD3V3 Vv
Backlight forward current ILeD 0 25 mA(For each LED)
Operating temperature TOP 0 50 T
Storage temperature TST -20 60 C
Humidity RH - 90%(Max50C) RH

Note :The absolute maximum rating values of this product are not allowed to be exceeded at any

times.Should a module be used with any of the absolute maximum ratings exceeded,the
characteristics of the module may not be recovered,or in an extreme case,the module may
be permanently destroyed.

4.2 Typical Operation Conditions

Values
Parameter Symbol Unit
Min Typ Max

Power Voltage VDD3V3 - 3.3 - \%
Input Current IvbD3v3 - - - mA

PLeo - - - w
Power Consumption

PsL - 2.0 - w

Note :1.Frame Rate=60Hz,VDD=3.3V,DC Current; Operating at 25°C at white pattern.
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5 “BACKLIGHT CHARACTERISTICS

Item Symbol Min Typ Max Unit Condition
Forward voltage VFf 8.1 9.0 10.5 \Y
If=180mA
Luminance LV 220 250 - cd/m’
Number of LED - 27 Piece -
Connection mode p Series and parallel - -
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7 ~» Interface Signal

Pin No. | Symbol Description
1 NC PPEN
2 VDDIN Power SUPPLY 3.3V
3 VDDIN Power SUPPLY 3.3V
4 GND Ground
5 RESET Global reset signal (HIGH=VDDIN)
6 LCD-ID LCD-ID/NC
7 GND Ground
8 MIPI_TDNO MIPI data input
9 MIPI_TDPO MIPI data input
10 GND Ground

11 MIPI_TDN1

MIPI data input

12 MIPI_TDP1

MIPI data input

13 GND

Ground

14 MPI_TCN

MIPI clock input

15 MPI_TCP

MIPI clock input

16 GND

Ground

17 MIPI_TDN2

MIPI data input

18 MIPI_TDP2

MIPI data input

19 GND

Ground
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20 MIPI_TDN3 MIPI data input
21 MIPI_TDP3 MIPI data input
22 GND Ground

23 NC OPEN

24 NC OPEN

25 GND Ground

26 NC OPEN

27 PWMO PWMO/NC
28 NC OPEN

29 NC OPEN

30 GND Ground

31 LEDK LED Cathode
32 LEDK LED Cathode
33 NC OPEN

34 NC OPEN

35 NC OPEN

36 NC OPEN

37 NC OPEN

38 NC OPEN

39 LEDA LED Anode
40 LEDN LED Anode
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8 “SIGNAL TIMING CHARACTERISTICS

8.1 Power On/Off Sequence
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=>

Parameter Symbol Min, Max, Lnit Remarks
Power Supply Voltage vDD -0.3 50 v Note 1
Opemiing Temperature TOP =20 +60) °C
Note 2
Storage Temperature TS8T =20 +610) °C

Notes : |. Permanent damage to the device may occur if maximum values are exceeded
functional operation should be restricted to the condition described under nommal
operating conditions.

2. Temperature and relative humidity range are shown in the figure below,

5% RH Max. ( 40 OC =Ta)
Maximum wet- bulb temperature at 39 OC or less. (Ta >400C) No condensation.

Relative Humuditv
100
o {40, 55)
3 {50, &0)
&
| =
e sof
g Operating Range A
[1-]
5 wf H
n 60, 27)
]
2 g
E 5
=44 il L] 20 L] &0 B0

Temperature {'T)
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8.2 Video input timing for Multi-Drop type

Parmameter Symbol i v_?;':s M Linit MNotes
Power Supply Input Voltage VDD 30 33 36 Vde
Logic Power Supply Input VLOG 17 18 1.9 Vde
Voltage
Power Supply Ripple Voltage VRP 300 mV
Power Supply Current IDD - S50 126 mA
Power Consumption PDD 0.20 (.45 Watt i
Logic Power Supply Cumrent LG 16 L8 20 mA
Logic Power Consumption PLOG 33 mW
Rush curmrent IRUSH - 1 A 2
MNotes ¢ L. The supply voltage is measured and specified af the interface connector of LOML

The current draw and power consumption specified is for VDD=33V, Frame rate [, =60Hz and
Clock frequency = 68.4MHz. Test pattern of power supply current & @ tvp White. maxi@R/G/B
1. The duration of rosh current is about 2ms and rising time of Power input is 1ms(min )
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8.3 MIPI Interface Characteristic

8.3.1 MIPI Input Signal SPEC
< Table 5 MIPI Input Signal Spec=

Parameter Symbaol Min Tap Max L/ it Condifion

MIPL digitnl opemtion cument | by L6 L8 20 mA

MIPI digital stand-by current | Fpps - 00 - 1A -

MIPI Characteristics for High Speed Receiver

Single-ended input low voltage. | Viges 0 - -
Single-ended mput gh voltage | Vige - - 46d) mV
Common-mode voliage Viwmxne 155 - EX i mV
Differential nput impedance e sl 100 125 £}

HS tmnsmt differenial

S Neal 141 24 250 mV

MIP1 Characteristics for Low Power Recaver

Pod signal woltage range ¥ S0 - 1350 m¥

Ground shift V&sitsn 50 - 11 m

Output low level Vor -5) - 50 mV
Output high level Yion 1.1 1.2 L3 ¥

\[~/
N\

Le
Thrsanobd
Fro-gean
Vs
\/ taay
¥ ow
ra'\:;. HS Vs p‘ \ L
Yom LN\
2 r T L1 W MAmR
& i = : = Voo MR
High Speed Differential Low Power Simgle
Signal Ended Signal
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Signal Timing Spec

Item Symbaol Min Tyvp Max Unit
Pixel CLK Tpixelk 6E.43 MHz
Period - 222 - ns
MIPICLK
Frequency - 450 - MHz
Period -- 16 - bk
Hsyne
Frequency - 77.76 - KHz
Period - 4 - Line
Vsync
Frequency - 60 - Hz
HAdr - 200 - LK
Horizontal Active L
Display Term HBP 5 48 F Lk
rgb vporch 84 4 HFP 2 16 : Loik
rgb hporch 16 48 16 =
Total - 280 - btk
Vadr - 1280 - Line
Vertical Active VBP - 4 - Line
Display Term VEP . 8 - Line
Total - 1296 - Line
 Hsync HBP HAdr  HFP

-

Vsync

vBFP
VAdr

VFP

FROIME TR
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8.3.2 Power Sequence

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

Power on/off sequence

vee
(3.3v)

lovee
(1.8v)
Reset

MIPI
Command/
Video data

BLU_EN

N\

1}

71 |
|
{i 12 T3 .J
———

T

T4 T8

M inltial Power OFF 17
Code Code
MIP Video data T

5 :
f \ 16

Power ON/OFF Timing
Value
Parameters = >
min. max. Unit

T1 0.5

T2 1

T3 0.02

T4 5

TS 200 - me
Te 40 -

T7 0 -

T8 1 -

T8 No Limit -
T10 500 -
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9 “ELECTRO-OPTICAL CHARACTERISTICS

Item Symbol | Condition | Min Typ Max Unit Remark
Note 2
Response time Tr+Tf - 30 35 ms e
Note 3
. Note 2
Contrast ratio Cr 700:1 1000:1 - -
6=0° Note 4
Luminance 0 T _—25°C 75 80 9 Note 2
uniformity WHITE as ° | Note 6
Surface Luminance Lv 220 250 - cd/m* | Note 2
Color temperature Tep 6000 8000 K
=90° 80 85 - deg
=270° 80 85 - deg Note1
Viewing angle range 0
=0° 80 85 - deg
=180° 80 85 - deg
X - - -
Red
y - - -
X - - -
Green
CIE(x,y) y - - - Note 2
chromatically « =0 . . . Note 5
Ta=25"C
Blue
y - - -
X 0.270 0.310 | 0.330
White
y 0.280 0.340 | 0.360
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Note 1: Definition of viewing angle range

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

+

a Normal line
o 0=d=0°.

o=90°.
12 o’clock direction-

8T O

Bk /
®=180°. i

— ®=0°.
! _~Active Area-

I~
-

$=270°
6 o’clock direction. b

Definition of viewing angle-

Note 2: Definition of optical measurement system.
The optical characteristics should be measured in dark room. After 30 minutes
operation, the optical properties are measured at the center point of the LCD
screen. (Viewing angle is measured by ELDIM-EZ
contrast/Height :1.2mm ,Response time is measured by Photo detector
TOPCON BM-7, other items are measured by BM-5A/
Field of view: 1° /Height: 500mm.)
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Normal line

+ =d=0°.
Photo detector- |;
500mm. ®=90°-

12 o’clock direction-

PABOR gl i 5

b=270°.
6 o’clock direction-

+

Note 3: Definition of Response time
The response time is defined as the LCD optical switching time interval between

“White” state and “Black” state. Rise time (Tr) is the time between photo detector
output intensity changed from 90% to 10%. And fall time (TF) is the time between photo
detector output intensity changed from 10% to 90%.

+

/ White (TFT OFR)l Black (TFT ON)- White (TFT OFP)

100%-
90% ————

| Definition of response time-

Note 4: Definition of contrast ratio |
Contrast ratio (CR) = Luminance measured when LCDon the "White" state

Luminance measuredwhen LCDon the "Elack' state

Note 5: Definition of color chromatically (CIE1931)
Color coordinates measured at center point of LCD.
Note 6: Definition of Luminance Uniformity (“White” state)
Active area is divided into 9 measuring areas.Every measuring point is placed at the
center of each measuring area.
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Luminance Unfformify(Yu) = M

B, .

g L/6 L/3 - L/3
e o 0
s o 0 O
Lo o o

Definition of measuring points.-

B max: The measured maximum luminance of all measurement position.
B min: The measured minimum luminance of all measurement position.

10 ~\RELIABILITY TEST

Reliability test conditions ( Polarizer characteristics null )

150PF/330Q2,5Points/panel,5times

No. Test Items Test Condition Remarks
1 High Temperature Storage T =60°C for 96hr
2 Low Temperature Storage T =-20°C for 96hr
3 High Temperature Operating T =507C for 96hr Module
4 Low Temperature Operatin T = 0°C for 96hr (WithOUt- i
P P d (But no condensation of dew) Contamination)
5 High Temp. and High Humidity T =50°C /90% for 96hr
Operating (But no condensation dew)
1049 CDE~B0+0
5 Thermal Shock 10_2. C~25 .60_2 Cx.10cycles
(30min.) (5min.) (30min.)
7 Packing Shock 1corner, 3edge, 6face / 76cmDrop
_ o Random 1.06Grms XYZ 30min for | Packing
8 Packing Vibration o
each direction
Contact: +4KV Class B.Note1
9 Electrostatic Discharge Air; 8KV

S 1) No.1~ No.6 : No guarantee for panel, only for module with the above test conditions.
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>:§) No.7~ No.8 : Refer to 7-1) Packing Ass’y on page 14.

Notel
Class Performance
A All functions perform as designed during and after exposure to interference
B Temporary degradation or less of performance which is self-recoverable
- Degradation or less of performance which requires operator intervention or system reset

to recover

_ Degradation or less of function which is not recoverable

Result Evaluation Criteria
TFT- LCD Panel should be at room temperature for 2 hours when the display quality test is over.
There should be no particular change which might affect the practical display function and the

display quality test should be conducted under normal operating condition.

11 -+ Quality level

TBD
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12 "+ Package Drawing
LCM =i (JI1RR) HERREE

LCM Product(Card Type) Packing Flow Diagram

1.0 BEMEIERIESE LCM BOM;
Packing BOM: Please Reference the LCM BOM

2.0 @3 (Packing Procedure)

=
_ =

to
M [=hEkE R

ks
e Hotp =
EEVRELE YN R KA FRARFE GERER—20 BEASARE ATER F d
TERMER 2 BOM SERRYIRE, REER 2 A7 s Ros AR,
TN L ) 1 B8 B A S e AR Hh AR (L B A —
First step Second step Third step
Putting every piece of Assemble a carton matrix with the Put a pink EPE between 2 pcs
LCM into anti-static bag. right white EPE down below ,then products(face to face) while insert all
place them into the carton. of them into the carton matrix.

=

b m
=>
AU CoN v N
WG, 1% BOM SEFRYIRIE PR EL R WA MFRRSE R T BT R AR
ARAA N5 - e 2 o B A £ FIFRE, mm T HESIA;
6 =
Fourth step Fifth step Sixth step

seal the carton with cellulose Place the boxes together on a

Insert all other white EPE into
the right place of the carton tape ; pallet (6 layers at most),

matrix . Stick on a carton label,
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