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1. GENERAL DESCRIPTION

1.1 DESCRIPTION
YH101BF4002 MAO1is 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 0.1128*0.1128 mm

5 OutlineDimension 228.6( W) x 143(H) x2.5(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) 400(TYP.) nit
11 Contrast Ratio 800(TYP.)

12 Surface Treatment Anti-glare
13 Interface MIPI
14 Backlight White LED
15 Operation Temperature -10~50 T
16 | Storage Temperature -20~-60 T
17 IC HX8279
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2. MECHANICAL SPECIFICATION
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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 MIPI_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 MIPIl_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 MIPI_3N -MIPI differential data input

21 MIPI_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
Values
ltem Symbol Unit
- Min. | Max.
Power Voltage VCC -0.3 +5.0 Vv
Backlight forward current ILep 0 25 mA(For each LED)
Input Signal Voltage \ -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 V
Current IVCC - - TBD mA
Consumption ILED - 20
4.2 LED Back Light Specifi cation (24 White Chips)
ltem Symbol | Condition | Min Typ Max Unit
Forward Voltage VFf [f=90mA 22.4 24 25.6
Uniformity (with L/G) A By If=90mA 75 80 - %
Luminance for LCM / If=90mA | 350 | 400 cd/m 2
4.3 Input Timing Table
1200RGBx1920 (4 Data Lanes)
Parameter Svmbol M. [ Twp. [ Max. Unit
MIPI data frequency FDATA as55 | s99 | 1000 Mbps
Horizontal display area THD 1200 pixel
HS period time TH 1275 1341 1342 pixel
HS pulse width THPW 1 1 1 pixel
HS back porch THEBP 32 60 60 pixel
HS front porch THFP 42 80 81 pixel
Wertical display area ™D 1920 H
WS period time TV 1981 [ 1981 | 1882 H
'S pulse width TWPW 1 1 [ 1 H
WS back porch TVBP 25 H
WS front porch TVEF 35 [ 35 [ 36 H
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5. Signal timing diagramPower Sequence

5.1 Power on

o df_\?ll'ill:

WODIMN
AVDDNVDDR VDDE
l+—
AVEE .
J Tirne when the Later signal rses up 1o 909 of it ypleal value. &g,
~ When VOD come |aler, this trme b= dedined the aress point of 900
<\l of 3.3, 5.5V ar -5.5WTYP.), mot 80% of 2.5V,
P L 5
* ;1 u
RESX A
a2
o A
» J Vids Packit
B
sgnal stahiizaton vme T PRV ]‘ 1‘!:' . T LED o
e
Backlight /

Note 1 Unless othenwise speciied, limings herain show cross paint al 50% of signatpower level.
Note 2: This power-on sequence is based on adding schottky diede on VGLY pin to ground,
Note 3: Resel signal H o L to H (#1) Is balter than only L fo H (#2),

Value Uit
Symbol Min. Typ. Max. Remark
et No limit ms
wznl O{Note) ms
tond Mo limnit - ms
s Mo limit - ms
= 150 =
T 150 EE
w2 150 B
3 150 s
s 150 us
t 40 - - ms
& 120 ms
] 0 TS
t7 10 us
t2 a W3 [|Keep data more than & frames
(V5]
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5.2 Power off

oz ton
- ta
VDDIN NN
MLE —
AVDD, VDDR,VDDB N

—
AVEE " ;

Timewhen the former signal 1alls down o 90% of its typical valus.
e.3. When VDD fals earlier, this time is defined the cross paint of
90% of 3.3V, 5.5V or -5.5V(T¥P.), not 90% of 2.5V, [)

iz

-

RESK

12

F 3
w

Wides packer

15
T LECO¥f T‘ t »

Backlight \

Note 1: Linfess atherwisea specified timings hereln show cross paint at 509 of signal/power laval.

MIFI

14

MIPY: Turn OFf
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Value Uit
Symbol Min. Typ. Max. Remark

9 150 bs
tofl No limit ms
tof2 O(Note) - ms
tof3 No limit - ms
tof No limit ms
trd1 150 bs
trd2 150 Hs
trd3 150 bs
tra4 150 bs
112 0 _ ms
13 0 ms
T14 0 ms
T15 10 ms

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

m 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 Lane2+/-

Data Lane3+/-

The connection between host device and display module is as reference.
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Ho st Device, e.g. an Application Peripheral, e.g. a Display contai
Processor ofr Baseband Procassor the DSl receiver
containing DSI Transmittar
: Bi-directional High -
DS| Transmitter Speed Data Links DSl Rec eiver
Olatal + e atall+
Ciatai- e Clatanl-
Datal+ L | Clatzll+
Datal- el e [atal-
N Caca Lanes
where M may be
1,23
Clock+ P Clock+
Clock- B Clock-
6. MIPI AC Electrical characteristics
6.1High Speed Transmission
Signal Symbol Parameter MIN TYP MAX Lhmit Description
4 - 8 ns | 4 Lane (Mote 2)
DSI-CLE+- 2¥Ulmst | Double Ul instantanesous 3 8 ns | 3 Lane (Mote 2)
2.352 8 ns | 2 Lane (Mote 3)
. N 2 4 ns | 4 Lane (Mote 2)
Ulmsta | Ul instantaneous halfs
- -
DSI-CLK+ Ulihete | (Ul = Ulneta = Ulinste) 15 4 ns_| 3 Lane (Note 2)
1.176 4 ns | 2 Lane (Mote 3)
OS1-0On+/- oz Data to clock setup time 015U - ps
DEI1-Dn+/- foH Daia to clock hold time 015U - ps
DSI-CLE+/- torrowk | Differential rise time for clock 150 0 3= ps
OEI1-Dn+/- tomroata | Differential rise time for data 150 0.3xUl ps
DEI-CLE+!- torrcek | Differential fall time for clock 150 0.3xUI ps
DS1-DOn+/- forroata | Differential fall time for data 150 0.3xU ps

MNote 1) Dn = D0, D1,

D2 and D3.

MNote 2) Maximum total bit rate is 2Gbps for 24-bit data format, 1.5Ghbps for 18-bit data format
and 1.33Gbps for 16-bit data format in 3 lanes or 4 lanes application which support to
800RGBx 1280 resolution.

MNote 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
T20RGBx 1280 resolution.
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Iy 1
W 1 v LY ] LY

KA A a e

DSI-CLE- ;e ] P Ds1-D0- 1l L [

[H]ITPES UlineTe

2xUhnat

DSI-CLK+ | : )
‘- i b

Ay £ Y

DSI-CLK- e 4 -

D5/ clock channel timing

torrows torToLK
toFToaTa

DSI-CLK+-,
DSI-D0+/-

0V reference

Full HS Swing Voltage

Rising and fall time on clock and dara channel

6.2 LP Transmission

LOW Power Mode
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MIN TYP MAX Unit Description
Length of LP-00, LP-01,
DSI-D0+- Tiexm LP-10 or LP-11 periods 50 - 75 ns Input
MPL = Display Module
Length of LP-00, LP-01,
DSI-D0+- Tumm LP-10 or LP-11 periods 50 - 75 ns Quiput
Display Module = MPU
Time-out before the MPU
DSI-D0+- | Tra-surenD start driving Timm - FeTLexp ns Quiput
_ | Time to drive LP-00 by ~ _
DSI-D0+- Tra-ceTD display module BxTLrxD ns Input
Time to drive LP-00 after
DSI-D0+- Tra-coo turnaround request - MPU 4xTLrxD - - ns Quiput
MPU is Controlling 'Eunn‘vnl Change  Display Module is Controlling
=
Trersni Torsm Terxu Torxo Tersn
DSIDO+ |=._._.1____._F ) o Teee R N
DSLDO- . ? & * !
| A} / + /
I LI i S PO U
i LP-11 LP-10 LP-00 LP-10 LP-00 LE-00 LP-00 LP-10 LP-11
- = = - — = = - o — P -
! Tz
DSID0l+ ===
DSIDi-
Bus Turnaround (BAT) from MPU 1o display module Timing
Display Module is Controlling Control Change,
* -
» Terso ol Terxo ol Tozso ol Tracon .- » Trexu ol Torsm .
DD+ L | | I Lo 4. ..
DSLDO- | T Is
N 3 \ r
M| LS S .
LP-11 LP-10 | LP-00 {LP-10 LP-0d LP-00 LP-00 [ LP-10 LP-11
- - —rl- - _’hr - - - - - —n-rlt - -
DS+ === =
DSLDM-

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

Signal | Symbol | Parameter | MmN [TYP| MAX | Unit | Description
Low Power Mode to High Speed Mode Timing
Length of any low power state
Sl - - -
DSI-Dn+f Tipx period a0 ns Input
i Time to drive LP-00 1o prepare
OSI-On+i- TH=-FREFARE for HS transmission 40+4xUI - 85+8xJI ns Input
Time to enahle data receiver line
DE1-0On+- THz-Teren | Termination measured from - - 35+dxI ns Input
when On crosses Viosmax
High Speed Mode o Low Power Mode Timing
. Time-out at display module to
DE1-0On+- THz-zkp ignore transition pericd of EoT 40 - AR+dx LI ns Input
DSIDn+/- Ths exr g{?r}ft to drive LP-11 after HS 100 . ; ns | Input
Time to drive flipped differential
DE1-0On+- THe-TRAIL state after last payload data bit B0+4x U - - ns Input
of a HS transmission burst
High Speed Mode toffrom Low Power Mode Timing
Time that the MPU shall
ol _ e continue sending HS clock after . _ )
DSI-CLE+! Tewk-ros 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 a HES transmission burst
DSICLK+- | Trszar | [IME 10 Ve LP-T1 afier HS 100 - - ns | Input
) Time to drive LP-00 o prepare
a|- R 3 - g
DSI-CLE+ TrLk-PREPARE for HS transmission 38 a5 ns Input
Time-out at clock lane display
DSI-CLE+/- | Teoweteswen | module to enable HS - - 38 ns Input
fransmission

Note 1) Dn = D0, D1, D2 and D3.
Mote 2) Two HS transmission can be sent with a break as short as THS-EXIT from each other in
continuous clock mode. In discontinuous mode, the break is longer which account

TCLK-POS, TCLK-TRAIL and THS-EXIT, before activity in clock and data lanes an;;ue«in._I

DSI_CLK~ f—, — — \ i— - koA
o X OOXPOBOXBOSDAEOGOOTIOOGOOCOGOIOGOGH
” T.Pl\. - :II'.'.-PﬂI:PAP_C ” TII'.'.-!I:E?_ _II'.'.-E'th E
Disconmact i
— - Teminator '\. 'i.r",?
. \ 1
VISR Sl "-._‘I‘I v l,-" i
W LR ) i - - — - - N — —— — 1
W EIETEseeare e e Il
e Ths- remmen) Capture 17 E T ame i
o TERN- | |
| Data Bit Ten {LP-11
T smrne - _ i |
: _ hsTmAL :_. an.- I
LR i LF'-u:u ) i i -L{:-.r. Power Mode
1 1 W Wer '
Low Power Mode, ! _ a o _ | Disable Rx Line
Disahle Bx Line Termination E High Speed Mode, Enable Fx Line Termination i Termination
B - H '

-

Data Ianes-Lﬁ:w Power Mode to/from High Speed Mode Timingj
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6.4 Reset Input Timing

Internal
Status

Shorter than Sps

Marmal Operation

_ trEsw _

>< Resetting |

Initial Condition
(Default for HW reset)

Signal Symbol

Reser input timin
(VDD

g'f,?-'l‘.ﬂ‘v: VCI=3.0 10 3.6V, GND=0V,Ta = -30 to 70°C])

Parameter MIN TYP MAX Unit Description
RESX = Reset "L" pulse width (Naote 1) 10 - - ys
trest | Reset complete ime (Mote 2) £ e | When rocat annlicd
during Sleep In Mode
When reset applied
- - 120 ms during Sleep Out Mode

and Mote 5

Mote 1) Spike due to an electrostatic discharge on RESX line does not cause irregular
system reset according to the table below.

RESX Pulse

Action

Shorter than 5ps

Reset Rejected

Longer than 10us

Resat

Between Sus and 10ps

Reset Start

Note 2) During the resetting period, the display will be blanked (The display is entering
blanking sequence, which maximum time is 120 ms, when Reset Staris in Sleep

Out —mode. The display remains the blank state in Sleep In-mode) and then return to
Default condition for H/W reset.

Note 3) During Reset Complete Time, values in OTP memory will be latched to internal
register during this period. This loading 1s done every time when there is HW reset

complete time (trest) within 5ms after a rising edge of RESX.

Note 4) Spike Rejection also applies during a valid reset pulse as shown below:

e rous —|

]
[ roe —+|

Reset is accepied

R

—P'-I |-'|l— 20n=

Less than 20ns which postive spike will be rejzcid

MNote 5) It is necessary to wait Smsec after releasing RESX before sending commands. Also
Sleep Out command cannot be sent for 120msec



YH101-1200 1920-MAO01

Rev:1.0
6.5 Deep Standby Mode Timing
RESX
10h 4Fh \—‘
P, rd
Command .- }( b4 W s
Int
tane  [DSPoFF|  sieePi = e
1_discharge t_rstiow t_initia
(VDDI=1.7~1.9V, VCI=3.0 to 3.6\, GND=0V,Ta = -30 to 70°C)
5"?"“ Symbol Parameter MIN TYP MAX Unit Description
fscharge Sleep |_n into DSTB 100 e
delay time
RESX | twiow | Reset low pulse 3 ms
e | RESELhigh fo initial 120 s
setling delay time
MNote 1) t_discharge suggested delay time over 100ms.
MNote 2} t initial sugoested delay time over 120ms..
6.6 DC Characteristics for DSI HS Mode
. Specification
Parameter Symbol Conditions MIN TYP MAX UNIT
Input voltage cormmon VemeLk - i : ) ) ;
mode range Y DSI-CLE+-, D3I-0n+/- (Note2, 3) 70 330 'y
Input voltage common W onRCLEL _ ,
mode variation (= 450MHz) | Vewperay | DS1-CLKH DS+ (Note 4) =0 - 50 my
Input voltage cormmon WVeMRoLkM A wel Mal : ) ) ;
mode variation (= 450MHz) | Veuspsraw | D5 CLK* DSI-Dn+/ o] my
Low-level differential input WTHLCLE .
voltage threshold Vrepara | DoFCLKS-, DSI-Dns- ik ) j m
High-level differential input | “rhrcue A wel Mal : ) ) ;
voltage threshold Vo | DolCLKSR DSFDn+ 7 mv
Single-ended input low P —— i : \ . . ] ;
voltage ViLHs DSI-CLE+/- DSI-Dn+/- (Mote 3) A0 my
Single-ended input high e Pl i i : \ i i ;
voltage Wiksz DSI-CLK=/-, DSI-Dn+/- {Note 3) 460 m
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pirerental input Ream | DSI-CLK#/-, DSI-Dn+/- 80 100 125 Q
Single-ended threshold
voltage for termination Vrermen | DSI-CLE+-, DSI-Dn+/- - - 450 my
enahle
Termination capacitor CrEAM DSI-CLE+~ D3I-Dn+i- 14 pF

Note 1) VDDI=1.7~1.9V, VCI=3.0 to 3.6V, GND=0V, Ta=-30 to 70 °C (to +85 °C no damage).
Note 2) Includes 50mV (-50mY to 50mV) ground difference.

Note 3) Without VCMRCLKM / VCMRDATAM .

Note 4) Without 50mV (-50mV to 50mV) ground difference.

Note 5) Dn=D0, D1, D2 and D3.

17 {H2-T) "0 (HEE 1" (H2-1)
et : : e DELCLK-, _ _
i i T i . DEI-D0+
FIUTEI S RO SR - i -
: 3 1 3 : Vo
i i i : / i I"mmu Wewmpas L
! ! ! E i | Ve
OV TBTArance sl d i i Dnaélg'gj'
vy ; . ] e ) DSI-CLK-,
H 3 3 3 H R T DE-Do-
T N— a——
— —, ] wves —
Undafimesd Undsfined
DSI-CLE=,
DEl-00=

Rrerm = Rrermros + Rrerunes
Rrerwros = Rrermmes + Rrerw/2 s -

Differential voltage range, termination resistor and Common mode voltage

ptical Specifications
" Values :
Item Symbol Condition i o Vax. Unit Remark
®=180°
O (9 o’clock) i 80 i
Viewing angle O ¢=Oq§?;goilock) - 80 —— degre | Note 1
(CR=10) o1 (12 o'clock) - 80 - e
¢=270°
G (6 o’clock) i 80 i
Response time
Rise+Fall Trt - 20 30 msec Note 3
Contrast ratio CR 600 800 - - Note 4
Color Wy Normal 0.272 0.302 | 0.332 - “8:2 g
chromaticity Wy 0=0=0 0.291 0.321 0.351 - Note 6
Luminance L 220 250 - - Note 6
Luminance Yu 70 75 ; % | Note 67
uniformity




YH101-1200 1920-MAO01
Rev:1.0

Note 1: Definition of viewing angle range:
Normal line

6=0=0°

®=90°
12 o’clock direction

;P A %
®=180° RN ®=0°

©=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.)

Normal line
0=0=0°
Photo detector
_ |
500mm ©=90°
12 o’clock direction
P e
e
®=180° - - ®=0°
Actjyé Area
| /
©=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 (TorF) is the time between photo
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detector output intensity changed from 10% to 90%.

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 | 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.

Contrastratio (CR) =

Luminance Uniformity (Yu) = —Bmm

max

L------- Active area length W----- Active area width
L

©

= L

= B /67 L/3 L/3

| 1
D O D
@®
=

= S O @
S O O

Fig. 4-4 Definition of measuring points

W/3

Bmax: The measured maximum luminance of all measurement position.
Bmin: The measured minimum luminance of all measurement position.
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8.0 RELIABILITY SPECIFICATION
8.0.1TEMPERATURE AND HUMIDITY
Test Item Test Condition Remark
; e, IEC60068-2-1: 2007
High Temperature Storage Ta=60"C; 72hrs GB2423.2-2008
Low Temperature Storage Ta=-20°C; 72hrs |Ec§gg‘?§éz:io§g07
High Temperature Operation Ta=50°C; 72hrs IECGG’QS‘?%Z;Z:O;;)W
Low Temperature Operation Ta=-10"C; 72hrs IECGG’SS‘?%Zi 12:03207
High Temperature High Ta=50C, 90%RH, IEC60068-2-78: 2001
Humidity Operation 72Hrs(no condensation) GB/T2423.3-2006
. . Start with cold temperature ,
Thermal Shock 20 C(O}51hgc~ f[gsc (0-5h) End with high temperature,
y IEC60068-2-14:1984,GB2423.22-2002
Image Sticking 25°C ; 2hrs Note1

Note1:Condition of image sticking test :25°C =2°C
Operation with test pattern sustained for 2hrs,then change to gray pattern
immediately.after5 mins,themura must be disappeared completely

T
|
(2) Tes Pattem (chess board P attern ) (k) Gray Pattern
8.0.2ESD
Test item Conditions Remark

Electro Static 150pF, 330Q,

Discharge Test Contact:+3KV,Air:8KV 1 IE%%%%%Z‘ZZZ 220(())061

(non-operation) 200pF, 0Q, +200V contact test 2 '

Note: Measure point :
1. LCD glass and metal bezel
2. IF connector pins





