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1. GENERAL DESCRIPTION

1.1 DESCRIPTION
K101-MM2BAO2-A is a color active matrix thin film transistor (TFT) IPS liquid crystal display
(LCD) that uses amorphous silicon TFT as a switching device. It is composed of a TFT LCD

panel, Driver IC ,FPC and Backlight.

1.2 FEATURES:

No. Item Specification Unit
1 Panel Size 10.1” inch
2 Number of Pixels 1200x3(RGB) x 1920 pixels
3 Active Area 135.360(W)x216.576(H) mm
4 Pixel Pitch 0. 1692 x 0.1692 mm

5 OutlineDimension 228.6( W) x 143(H) x2.30(D) mm
6 Number of Colors 16.7M
7 Display Mode Normally Black
8 ViewingDirection IPS
9 Pixel Arrangement RGB vertical stripe

10 Luminance (cd/m"2) 260(TYP.) nit
11 Contrast Ratio 800(TYP.)

12 Surface Treatment Anti-glare
13 Interface MIPI
14 Backlight White LED
15 | Operation Temperature -20~60 T
16 Storage Temperature -30~60
17 Weight TPD g

4/19




1 _ 2 _

6

_ 8

R Th4ENITERR F B R AT

Customer’ s Code :
=

sowm | @ =F

K101-MM2BA0O2-A

A0

BOA R A

HEFERAE

Shenzhen Valiya Electronics Co.,Ltd

4ENN

]| ]

53
N

AN

~
/

"0F000 "€V T

(141 ) L'OFO00F 0¥ T

~—(00¢€ 'T)

(N-10d )T 0 F09¢ 86— =|~—(0Z€ "7)

1. 230)
2.030)

111.518

008 "TLy———m

15
e o4
EVoz
R o a <
O — — o<
4~ o N g
2 433
© H 2 4 °
o T e
o S = L 9
N o -5 F
] P e
F 88 s
B o

Notes:

1. Unit:mm

2.Do not scale drawing

3.All radii without dimension RO. 20mmn

10.1 inch

- 1200(RGB) X 192

4. Luminous instensity(9 AVG):

(V'V) 09¢€ "GET

0DOTS

Module: 200cd/m’ (Min), 230cd/m’ (Typ)
5. Uniformity:75%(Min)
VF:9. 6V; IF: 180mA (Fix)
6. The color coordinates:

7. @ Modification rev.number

8. draft angle 1.0°

9. Genral Tolerance:£0. 20mm

10.Mark mold cavity indentification in recess approximately

11. “#” For important dimension “( )” for reference dimention

12. RoHs must be complied. (Use Lead-free process)
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3. PIN DESCRIPTION

Symbol Description

PIN NO.

1 NC No connection

2 VDD Power Voltage for digital circuit 3.3V

3 VDD Power Voltage for digital circuit 3.3V

4 GND Ground

5 Reset Global reset pin 3.3V

6 NC No connection

7 GND Ground

8 MIPI1_ON -MIPI differential data input

9 MIPI_OP +MIPI differential data input

10 GND Ground

11 MIPI_1N -MIPI differential data input

12 MIPI_1P +MIPI differential data input

13 GND Ground

14 MIPI_CKN -MIPI differential clock input

15 MIPI_CKP +MIPI differential clock input

16 GND Ground

17 MIPI_2N -MIPI differential data input

18 MIPI_2P +MIPI differential data input

19 GND Ground

20 MIP1_3N -MIPI differential data input

21 MIP1_3P +MIPI differential data input

22 GND Ground

23 NC No connection

24 NC No connection

25 GND Ground

26 NC No connection

27 PWMO PWM control signal for LED driver(CABC)

28 NC No connection

29 NC No connection

30 GND Ground
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31 LED- LED Cathode
32 LED- LED Cathode
33 NC No connection
34 NC No connection
35 NC No connection
36 NC No connection
37 NC No connection
38 NC No connection
39 LED+ LED Anode

40 LED+ LED Anode

4. Absolute Max. Rating

ltem Symbol - Values Unit
Min. Max.
Power Voltage VCC -0.3 +5.0 \
Backlight forward current ILeD 0 25 mA(For each LED)
Input Signal Voltage V, -0.3 VCC V
Operation Temperature Top -10 50 C
Storage Temperature Tst -20 60 T
4.1 Typical Operation Conditions
Values
ltem Symbol Unit
- Min. Typ. Max.
Power Voltage | VCC 2.7 3.3 3.6 \%
Current IVCC - -- TBD mA
Consumption ILED - 80 mA
4.2 LED Back Light Specifi cation (21 White Chips)
ltem Symbol | Condition | Min Typ Max Unit
Forward Voltage VFf [f=80mA 19 - 21 Vv
Uniformity (with L/G) A Bp [f=80mA 70 75 - %
Luminance for LCM / F=80mA | -— |260 - ledim 2
LED circuit:
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5. Signal timing diagramPower Sequence
5.1 Power on

o wohnt J_bra
B
WD
AVDDVDDRVDDE
AUE E AT
Tirme wher 1he Later sigral rises up 1o 90% of its yplcal value. g,
ke When VDD come lafer, ks trme ks defined e aross point of 909
| 9f 3.3V, 5.5V or -5 SVTVP.), not 50% of 2.5
MECE s
» ;1 ]
RESX A
']
m
% Vidhea Packit
b
signal stahWzaton sime T T ]‘ 1.;!-.).{-.. . T LED o
|‘I.B—h|
Backlight /
Note 1 Unless alhetwise speciiied, iminga heraln show cross poinl al 50% of signal power leval,
Note 22 This power-on sequence is based on adding schattky diede on VGELY @n to ground.
Note 3: Resel signal H o L fo H (#1) Is balfer than only L fo H [#2),

PENTE
— Jnit
SYIT 5. i, Flax, Foeazrl.
E Ml 1 "
: RN e
Floori - i
e M i : '*f
Z G
- G
2 G
BN
- By
x -0 - !
: T 1
g
T I5
R dsE e the Dhres
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5.2 Power off

otz toll
i
BT
VDDIN AN
uiz,
-] G
AVDD, VDDR,VDDB i
L
1Y
AVEE )
Timewhen the former signal ialls down o 90% of its typical valus, L
2.3. When VDD fals earlier, this time is defined the cross paint of -
0% of 3.3V, 5.5V or -5.5VI(TYP.), not 90% of 2.5V, |/‘
2
EESX

12

Vides packer

MIPI
\ PP LP-00 (ULFM)

15
T LED OXF T,‘*_,

Backlight \

Nate 1: Linfeas athenwise specified timings herein show cross point at 0% of signal/power lavel.

14

MIPI: Turn OFf
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Value
Symbol [Min. Typ. Max. o Remark
2 150 s
=t ot Ik
. R -
f? T Tt : Iz
=z Tt e
i 170 I
e 170 I
2 170 I
tre 4 |5 T
T o ;
t 5 -
T14 ¥ o
iE = s

5.3 MIPI Timing characteristics
5.4 MIPI Lane Configuration

MCU (Master) Display Module (Slave)
Unidirectional Lane

Clock Lane+/- m Clock Only

m Escape Mode(ULPS Only)
Bi-directional Lane

m Forward High-Speed

a Bi-directional Escape Mode
m Bi-directional LPDT
Unidirectional

m Forward High speed
Unidirectional

m Forward High speed
Unidirectional

m Forward High speed

Data Lane0+/-

Data Lane1+/-

Data LaneZ+/-

Data Lane3+/-

The connection between host device and display module is as reference.
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Ho st Device, €.g. an Application Peripheral, e.g. a Display contai
Processor or Baseband Procassor the DSI receiver
containing DSI Transmittar
Bi-directional High
DS| Transmitter Speed Data Links DSl Rec eiver
Oatal+ o Datahl+
Dratah- | Catakl-
Datal+ e o Datal+
Datall- - e Datal-
M Caca Lanes
wherz M may he
1,23
Clock+ B Clock+
Clack- P Clock-

6. MIPI AC Electrical characteristics
6.1High Speed Transmission

Signal Symbol Parameter MIN TYP MAX Unit Description

4 - 8 ns | 4 Lane (Mote 2)

DSI-CLE+I- 2xUlwnzt | Double Ul instantansous 3 8 ns | 3 Lane (Mote 2)

2.352 ] ns | 2 Lane {(Note 3)

) N 4 ns | 4 Lane (Mote 2)

LilmzTe | Ulinstantaneous halfs

DSICLK+- Uliste | (Ul = Ulivsta = UlinsTe) 1.5 4 ns | 3 Lane (Note 2)

1176 4 ns | 2 Lane (Mote 3)
DEI-Dn+- fos Data to clock setup time 015Ul - - ps
DSI-Dn+/- toH Data to clock hold time 0151 - - ps
DSI-CLE+I- torrowe | Differential rise time for clock 150 - 0.3xUl ps
DSI-Dn+- torToata | Differential rise time for data 150 - 0. 3xUI ps
DSI-CLE+- torroue | Differential fall time for clock 150 - 0.3xUI ps
DEI-Dn+- toFroata | Differential fall time for data 150 - 0.3xUl ps

Note 1) Dn = D0, D1, D2 and D3.

Note 2) Maximum total bit rate is 2Gbps for 24-bit data format, 1.5Gbps for 18-bit data format
and 1.33Gbps for 16-bit data format in 3 lanes or 4 lanes application which support to
B800RGBx 1280 resolution.

Note 3) Maximum total bit rate is 1.7Gbps for 24-bit data format, 1.275Gbps for 18-bit data
format and 1.13Gbps for 16-bit data format in 2 lanes application which support to
T20RGBx1280 resolution.
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-l—h-i'l—h-'
DSI-CLK+ ¥ \ i : DSI-D0+ Pl
KX W W ! H /
i A A =
DSI-CLK- | I ok DSI-D0- 1
i Ulinata ! UlinzTe i :
i :
; ' : DSI-CLK+ ' .y
1 2% U bz i % 1
- - I'\ .-I-L
DSI-CLK- \- '
DSI clock channel timing
toeToL foRTELE
DSI-CLK+/-,
0V reference sessens DSI.D0+/-
Full HS Swing Voltage
Rising and fall time on clock and data channel
6.2 LP Transmission
Values .
Parameter Symbol . Unit Remark
Min. Typ. Max.
D51 CLK frequency(LP) F[:5|c|_}c__|_p 10 MHz
D51 CLK Cycle Time(LP) tCLKC_LP 100 ns
DSl Data Transfer Rate{LF) toaiR_Le 10 Mbps
ACO) _OEGE - :
tI_5 *%-85% rise time and fall Taip ! TeLe ) ) 95 ne
ime
Ol _OEGE o ;
ng 85% rise time(from HS to TreoT i ) 15 ne
Pulse width of the LP
exclusive-OR clock tppuseTx| 90 63 B ns
EEZEdDHhELPexdumv&DR T 100 130 ) ns

LOW P0\;ver Made

é

"
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Signal Symbol Parameter MIN TYP MAX Unit Description
Length of LP-00, LP-01,
DSI-D0+- Tiexm LP-10 or LP-11 periods 50 - 75 ns Input
MFU - Display Module
Length of LP-00, LP-01,
DSI-D0+- Timm LP-10 or LP-11 periods 50 - 75 ns Quiput
Display Module = MPU
DSI-D0+/- | Tra-sureD !:;T_?;ﬂ#;mre the MFU Tiro - ZeTLexp ns Quiput
_ | Time to drive LP-00 by _ _
DSI-D0+- Tra-ceTo display module AxTLrxD ns Input
Time to drive LP-00 after
DSI-D0+- Tra-coo turnaround request - MPU 4xTLrxD - - ns Quiput
MPU is Controlling Control Change  Display Module is Controlling
»- -
Trzsm Trrsom Tozau Toreo Terso
DSEDO+ ... oo SO (Y i [ I S SOUNON N
DSLDO- ', ! R * !
A i/ 4 !
I N N
{ LP-11 LP-10 LP-00 LP-10 LP-00 LP-00 LP-00 LP-10 LP-11
- - - - L - - fn- - - L = ] -
Trozm
DSIDl+ —r—-—r—
DSLD0-
Bus Turnaround (BAT) from MPU to display module Timing
Display Module is Controlling Control Change
» -
» Terso ola Toruo ol T ol Tricon - » Trzxm ol Teesm .
DSIDO+ ol e | L. Lo ...
DSLDO- | T s
N / \ |
| Nt | S it | !
LE-11 LE-10 { LP-00 i LE-10 LP-00 LEP-00 LE-00 {LP-10 LFP-11
: - .-_.i - - - - - - - -
DL+ === =
DSLDM-

Bus Turnaround (BAT) from display module o MPU Timing
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6.3 DSI Bursts

Signal | Symbol Parameter | MmN [JTYP | MAX | Unit | Description
Low FPower Mode to High Speed Mode Timing
Length of any low power state
<)- - - -
DS1-Dn+f Tirx period a0 ns Input
Time to drive LP-00 10 prepare
3l - - - 5
D31-Dn+f THz-PREPARE for HS transmission 40+4xUI 85+axUI ns Input
Time to enahle data receiver line
DOSI-Dn+i- THz-termeen | termination measured from - - 35+dxI ns Input
when Dn crosses Viomax
High Speed Mode to Low Power Mode Timing
. Time-out at display module to
DOE1-0n+/- THs-sKap ignore transition period of EoT 40 - BE+4xlJ] ns Input
DSI-Dn+/- Trsaxm m}sﬁ 1o drive LP-11 after HS 100 - - ns | Input
Time to drive flipped differential
DOSI-Dn+i- THe-TRAIL state after last payload data bit B0+4x U - - ns Input
of a HS transmission burst
High Speed Mode to/from Low Power Mode Timing
Time that the MPU shall
al ) S continue sending HES clock after N _ )
DSI-CLE+! Tewk-pos the last associated data lane G0+52xUl ns Input
has transition to LF mode
Time to drive HS differential
DSI-CLE+- TeoLk-TRAIL state after last payload clock hit G0 - - ns Input
of 2 HS transmission burst
DSICLK+/- | Tesexr | [iMet0dive LP-T1 aferis 100 - . ns | Input
i Time to drive LP-00 to prepare
a|- R 3 - 0
DSI-CLE+ ToLK-PREPARE for HS transmission 38 a5 ns Input
Time-out at clock lane display
DSI-CLE+- | Tocwk-termes | module to enable HS - - 3a ns Input
fransmission

Motz Qe = 0o O T2 ars O
Flots 20 Tovo BS traramizzior o0 2 e
i ds oo
To_~-=0% Tl -2 RAL ol T HAZ-EXT E2fars activty 00l

Mcce | cisocirLan s

[t vty blreak as

abor s THE-EXIT 0 2ain o

Al oz iz longes

£ N o T e
ack and aata arzs azal

DE_CLK —, - —l—— —, w—d—ur hi—r R R
o OOPOGODROROGORCOONOGOOOOBOOGIOER
” T.Pl\. - :II'.'.-PﬂI:PAP_C _.TII'.'.-!I:R?_ _II'.'.-L'th E
Disconmect E
— 1 4y Teminator '\. 'i.r'$'
y - !
TN N R OO OO0 L |
0o '-_$__._$_.r" I~ ' It |
e Thiz- revsa-en! Capture 15 T 4 E
- Diata Bit Te {LP-11
T serrie - i |
: _ ¥ '.'.-111A.I.-_ _ TII'.'.- ! .
LP-11 | LRP-D1 LP-00 - i e
i ! Low Power Made,
Low Power Mode, | i a o i | Disable Rx Line
Dizahle Bx Line Termination E High Speed Mode, Enable Rx Line Termination | Termination
- - .

Data lanes-Low Power Mode to/from High Speed Mode Timin;ﬁ;
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6.4 Reset Input Timing

Shorter than 5ps

trESW _
RE S x D‘I:.

Internal
Status Mormal Operation >< Resetling

Reser inpur IJI?’]‘.II]F
1.7~

Initial Condition
{Default for H'W reset)

1.9V, VCI=3.0 1o 3.6V, GND=0V.Ta = -30 to 70°C)
Signal Symbol Parameter MIN TYP MAX Unit Description
RESX tREaW Reset "L" pulse width (Mote 1) 10 - - Ws
IREST Reset complete ime (Mote 2)

R me Wihon racat annliod

Ao ng Ghesn n R

teEn
oo NE e ng

Al
Foote 0 Srike 2ue 0 oa0 slecrsstatic 2iEsacrgs o0 EZSE e doss rot causs mrear
g b Al Tan s bl

aystern resst Al

Motz 20 Doreg te rszstirs perasl b ziEalay will be Dlarkss ke ciznlay @ ertenirg
[=]arking) -3_.|J.~r-“n~ '-;-;t‘i-::w I :IfI“LI“ thee = '::ji |||._._ Vbl Raset Stars e Sleep
ot —mazde Tl dizslay s The Hark stase in sles: lr- AR te B =T R (W I
Crzfanls corzitio: |fu| I

Flots 2o Deirg =2 S ;: wau Tire v 1|LI—~ o= ey il e lzmhed sl

Fecizter claireg B I o (W Tt dlmm zvasy dime cwber thees i A rsz=t
(e NI R (RS B EE :|| [ E=Ts = fFEH
Mtz Z0mn ke Bslectior ass apil 22 durrs o ova il rese pulse o abows 2o

o 10—
—I—‘ Resetis accepted

Less than 20ns which positive spike will be reject
—| |— z0ns
Note 5) It is necessary to wait Smsec after releasing RESX before sending commands. Also
Sleep Out command cannot be sent for 120msec
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6.5 Deep Standby Mode Timing

RESX l
10h _4Fh
Command e ‘>< 5 M
|
come [DisPoer | sieeew DSTE nitial Satting
J t_discharga ) d t_rstiow i t_initia )
(VDDI=1.7~1.9V, VCI=3.0 to 3.6V, GND=0V,Ta=-301t0 70°C)
S“‘:"a Symbol Parameter MIN TYP MAX Unit Description
Lischge Sleep in into DSTB ) ) 100 e
delay time
RESX | twow | Reset low pulse 3 - - ms
e | RESEhIgh o initial ) ) 120 s
setting delay time
Mote 1) t_discharge suggested delay time over 100ms.
MNote 2) t initial suagested delay time over 120ms..
6.6 DC Characteristics for DSI HS Mode
' . Specification
Parameter Symbol Conditions MIN TYP MAX UNIT
Input voltage commaon VemeLk . \ ,
mode range VonmATA DSI-CLK /-, DSI-Dn+i- (Note2, 3) 70 330 '
Input voltage cormmaon p=T T " i 3 ) ;
mode variation (= 450MHz) | Vewspara, | PSCLK DSIOn- (Note 4) =0 50 | mv
Input voltage common WemRoLo _ ,
mode variation (= 450MHz) | Vewmoaray | PSCLKS DSIDn+- ) 100 v
Low-level differential input MTHLCLK .
voltage threshold Vrpara | Do CLKH-, DSI-Dn+- 70 } v
High-level differential input | Vrrecwk i i ) ) ;
voltage threshold W THHDATA DSI-CLK+/-, DSI-Dn+/ 70 mv
Single-ended input low P P i ) . . ~ ;
voltage ViLHs DSI-CLE=-, D3I-On+/- (Mote 3) 40 'y
Single-endad input high P P Kesi T ) 3 ;
voitage Vikns DSI-CLK=/-, DSI-Dn+i- (Mote 3) 450 '
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7.0

e Rream | DSI-CLK+/-, DSI-Dn+- 20 100 125 0
Single-ended threshold
voltage for termination YWrermen | DSI-CLE+/- DSI-Dn+i- 450 my
enable
Termination capacitor CTERM DSI-CLE+- DSI-Dn+i- - - 14 pF
Mote 1) VDDI=1.7~1.9V, VCI=3.0 to 3.6V, GND=0V, Ta=-30 to 70 °C (to +85 °C no damage).
MNote 2) Includes 50mV (-50mV to 50mV) ground difference.
MNote 3) Without VCMRCLKM / VCMRDATAM .
MNote 4) Without 50mY (-50mV to 50mV) ground difference.
Note 5) Dn=0D0, D1, D2 and D3.
oo Ry e e,
H ; i i DEI-Do+
oV refarance i ::::* ”§£,%§:,f" DSICLK-
‘.‘-:'rmm.u DE-Dio-
i Ve —
Undefined DSI‘CUrI::;TrM
DEl-D0=
Reemw/d | T T
1= - u
’ | b
DSI-CLE / =|Hsin \
D8I-D0 - :RTE““’:T ) 1|
\\'\ : -‘L}lcTERHI
Sa 1‘RTERH~IEG-'L_E F"
\\\ - I
Rrerm = Rrepspos + Rrenunes 2 N T . L/’
Rrermros = Rrenmies + Rreaw'2 Ly
Differential voltage range, termination resistor and Common mode voltage
ptical Specifications
” Values :
Item Symbol Condition Nin. i Vax. Unit Remark
®=180°
O (9 o’clock) i 80 i
Viewing angle Or ¢=Oq()Iigocolock) - 80 —— degre | Note 1
> - - -
(CR=10) Or (12 o’clock) 80 ©
®=270°
% (6 o’clock) i 80 i
Response time
Rise+Eall Trt - 20 30 msec Note 3
Contrast ratio CR 600 800 - - Note 4
Color W Normal 0.272 0.302 | 0.332 - mg’:: g
chromaticity Wy 8=0=0 0.291 0.321 0.351 - Note 6
Luminance L 200 230 - - Note 6
Luminance Yu 70 75 - % Note 6,7
uniformity

17
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Note 1: Definition of viewing angle range

®=180°

Normal line
0=p=0°

®=90°
12 o’clock direction

/B -+~ |
e / e
/ //
S
RNE ®=0°

-~ Active Area

®=270°
6 o’clock direction
Fig. 4-1 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-5A, other items are measured by BM-7A/Field
of view: 1° /Height: 500mm.)

$=180°

Normal line
0=0=0°
Photo detector
o [
500mm =90°
12 o’clock direction
p v/
s
v
- - ¥y - < _ ¢,=6,0
Actjyé Area
v
®=270° LCM

6 o’clock direction
Fig. 4-2 Optical measurement system setup

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 (Ton) is the time between photo detector output
intensity changed from 90% to 10%. And fall time (Torr) is the time between photo
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detector output intensity changed from 10% to 90%.

TFT Off(Black) TFT On(White) TFT Off (Black)
Tr Td
‘ — e —  —
100%
90% 4
10% /
0% < ~

Fig. 4-3 Definition of response time

Note 4: Definition of contrast ratio
Luminance measured when LCD on the "White" state

Luminance measured when LCD on the "Black" state
Note 5: Definition of color chromaticity (CIE1931)
Color coordinates measured at center point of LCD.
Note 6: All input terminals LCD panel must be ground while measuring the center area of
the panel. The LED driving condition is I gp=140mA.

Note 7: Definition of Luminance Uniformity

Active area is divided into 9 measuring areas (Refer to Fig. 4-4 ).Every measuring
point is placed at the center of each measuring area.

Contrast ratio(CR) =

Luminance Uniformity (Yu) = B
max
Lo Active area length ~ W----- Active area width

L/3 L/3 }

) D D
z | O O
) O O

Fig. 4-4 Definition of measuring points

W/6
x
—
&
\
r
x
r

W/3

W/3

Bmax: The measured maximum luminance of all measurement position.
Bmin: The measured minimum luminance of all measurement position.
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