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1. GENERAL DESCRIPTION

1.1 DESCRIPTION
YH101MF4001 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 0.1128 x 0.1128 mm
5 OutlineDimension 228.6(W) x 143(H) x2.6(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) 280(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 Weight TPD g
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NOTES:
1. DISPLAY TYPE: 10.1”; dddok
2. VIEWING DIRECTION: IPS ; ey
3. LCM Chromaticity (White): X 0.31+/-0.03;Y 0.32+/-0.03; siiaiat
4. OPERATING TEMP: -10° C TO 50° C; i)
STORAGE TEMP: -20° C T0 60° C; e X
5. BACK LIGHT: 32 CHIP WHITE LED; Ao—Tees——o
6. LUMINANCE (9 AVG): 260 cd/m* (MIN), 280 cd/m* (TYP); K44
7. Uniformity (%) : 70% (MIN) 75 (TYP) ; LED FLBEF 4+8 12-14.4V 160mA
8. Dimensions with mark “*” are important, e oM 0
with mark “()” are referenced; ,_”,,Wé —
9. Genral Tolerance: 0.2 gas | YHIOIME4001 i 1/1
10. Requirements Environmental Protection: RoHS; R o i e | YHLO1IMF4001 o 20.09.07 | 4y
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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 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 MIPI_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
Values
ltem Symbol Unit
d Min. | Max.
Power Voltage VCC -0.3 +5.0 \%
Backlight forward current lLeD 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 C
4.1 Typical Operation Conditions
Item Symbol - Values Unit
Min. Typ. Max.
Power Voltage | VCC 3.0 3.3 Vv
Current Ivee - - TBD mA
Consumption ILED 160 mA
4.2 LED Back Light Specifi cation (21 White Chips)
ltem Symbol | Condition | Min Typ Max Unit
Forward Voltage VFf If=160mA | 11.2 13.4 Vv
Uniformity (with L/G) A Bp [f=160mA 75 80 - %
Luminance for LCM / F=160mA| 260 | 280 - | cdinf
LED circuit: i
LED HLEKKE] 4*8
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5. Signal timing diagramPower Sequence
5.1 Power on

VDDIN |
i

AVDDNDDRVDDE

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,

PR C L
r;._l ':

RESX f A

a2

L

e Viddess Packnt

MIPI /K""F':"F'" . _
.
gnal staiizaton ime T PRV ]‘ e T LED &8
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

IISIT'J./Lr ot -
i
B
VDDIN AN
Ll
] L
AVDD, VDDR,VDDB .
N
1y
AVEE o)
Timewhen the iormer signal ialls down © 90% of its typical valus, L
e.g. When VDD fals earlier, this time is defined the cross pointof =
90% of 3.3V, 5.5V or -5.5V({T¥P.), nat 90%: of 2.5V, [/
otz
RESX

2

.
w

Wides packer

MIPI

15
T LED C¥f T‘ ' >

Backlight \

Naote 1: Linfess aotherwise specified timings hereln show cross paint at 50%: of signal/power faval.

14

MIP: Turn OF
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Value _
Symbol Min. Typ. Max. o Remark

1 150 bs
fof! No limit ms
tof2 O(Note) - ms
tof2 No limit - ms
fof No limit ms
trd1 150 Hs
traz 150 Hs
tra3 150 Hs
tro4 150 Hs
tiz 0 _ ms
113 0 pree
T14 0 ms
T15 10 ms

5.3 MIPI Timing characteristics
5.4 MIPI Lane Configuration

MCU (Master) Display Module (Slave)

Clock Lane+/-

Unidirectional Lane
a Clock Only
m Escape Mode(ULPS Only)

Data Lane0+/-

Bi-directional Lane

a Forward High-Speed

m Bi-directional Escape Mode
m Bi-directional LFDT

Data Lane1+/-

Unidirectional
m Forward High speed

Data LaneZ2+/-

Unidirectional
a Forward High speed

Data Lane3+/-

Unidirectional
a Forward High speed

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 or Baseband Procassor the DSl receiver
containing DSI Transmittar
Bi-directional High
DS1 Transmitter Speed Data Links DSl Rec eiver

Oatal + | Ulatall+

Dratar- e Datarl-

Datal+ L | Datall+

Uatal- | Datal-

M Cata Lanes
where M may he
1,23
Clock+ | Clock+
Clock- | 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-CLK+/- 2xUlnzt | Double Ul instantansous 3 8 ns [ 3 Lane (Note 2)

2352 8 ns | 2 Lane (Mote 3)

. N 2 4 ns | 4 Lane {Note 2)

Ulmzte | Ul instantaneous halfs

OSFCLESE 1 Giisre | (U1 = Ulinsta = Ulinse) 15 4 [ ns [3Lane(Note2)

1176 4 ns | 2 Lane (Mote 3)
DEI-Dn+i- oo Data to clock setup time 0.15xUl - - ps
DS1-Dn+/- oA Data to clock hold time 015U - ps
DSI-CLE+I- torTowk | Differential rise time for clock 150 - 0.3xU ps
O51-0On+/- tomroata | Differential rise time for data 150 - 0 3xUI ps
DEI-CLE+!- torrcek | Differential fall time for clock 150 - 0.3xU ps
OS1-0Dn+/- forroata | Differential fall time for data 150 - 0.3xU ps

MNote 1) Dn = D0, D1, D2 and D3.
Note 2) Ma_ximum total_bit rate is 2Ghps for 24-bit data format, 1.5Gbps for 18-bit data format

MNote 3) Maximum total bit rate is 1.7Gbps for 24-bit data format, 1.275Gbps for 18-bit data
format
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DSI-CLK+ " . ¥ DSI-D0+
wi W w1/
"y l,.'lfl _"|'.\
DSI-CLK- E % J i L E DSI-D0-
i Uhinzta ! Ulinzte i
e R
] [ ! DSI-CLK+ .
! 2x W hnar ! "'.,
i i LY
DSI-CLK- e
DSI clock channel timing
torrous toRTCLE
0V reference conesns D[?IS-EEIJ_E(:I{-I
Full HS Swing Voltage

6.2 LP Transmission

Rising and fall time on clock and data channel

Parameter Symbol Values Unit Remark
Min. Typ. Max.
DS1 CLK frequency(LP) F[:5|C|_|(__|_p 10 MHz
D51 CLK Cycle Time(LP) toike e 100 ns
D31 Data Transfer Rate(LP) tosir e 10 Mbps
:ifnljjBE% rise time and fall Taip ! Tre ) _ 25 ns
Egﬁ;{:—SE% nse time(from HS to  pa— _ ~ 15 ns
exclusive-OR clock fippusenc| 50 65 - | ms
Eirci::d of the LP exclusive-OR A 100 130 B ne

=

LOW Power Mode
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Signal | Symbol Parameter MIN | TYP | MAX | Unit Description
Length of LP-00, LP-01,
D3l-00+- | T | LP-100r LP-11 periods A0 - 75 ns | Input
MPU = Display Module
Length of LP-00, LP-01,
D300+~ | T | LP-100r LP-11 periods A0 - 75 ns | Quiput
Display Module -+ MPL
Time-out before the MPU .
D3-00+- | Tra-suren start driing Tirro - | Do | ns | Ouiput
n | Time fo drive LP-00 by ) )
D3-00+F | Trazem display module iTLexp ns | Input
Time to drive LP-00 after ;
D31-00+- | Tracoo tumaround request - MPU diTiewn | - - ns | Output
MPU is Controlling Control Change  Display Module is Controlling
Terw Taron Tazxu * 1 Tz Tirxn
DSEDO+ .. bdimet 1 e e — A S
DSLDO- i / AnEN ! o
v / ¥ /
\ N N L /
| LP—lL LP-10 Lp-00 LP-10 . LP-0i LP-00 LE-00 LE-10 LP—lL
Tra-oemm
DSIDl+ ===
DSEDD-  ——m—

Bus Turnaround (BAT) from MPU ro display module Timing

Display Module is Controlling Control Change
L -
» Tozz ol Terun ol Tr=so ol | Tea-con - » Tr=uw ol Toreu ol
DD+ ... .. -1 .. | SR G
DSLDO- \ / p A
\, ! N, ! '
..-..-' _‘“l_-"-_ _"_—I—‘L_’l—l—_—hm—_—l—m—_—l—m—.‘r-_ |'-
LP11 LP-10 LP-00 LP-10 LP-00 LP-00 LEP-00 LP-10 LP11
—_— - - - - - - -
DSID0+ = ===
DSID0 —_—

Bus Turnaround (BAT) from display module to MPU Timing
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6.3 DSI Bursts
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Signal | Symbol | Parameter | MmN [ TYP | MAX | Unit | Description
Low Power Mode to High Speed Mode Timing
Length of any low power state
S - - -
DSI-Dn+f Tipx period a0 ns Input
DSI-Dn+/- | THe-rrEssre Ep‘jé‘itrg’;‘;#fs}gﬁ ODEPE | ggeaur | - 85+6xU1 | ns | Input
Time to enahle data receiver line
DEI-Dn+i- THz-Temmen | Termination measured from - - 35+dxl] ns Input
when Dn crosses Viosmax
High Speed Mode to Low Power Mode Timing
) Time-out at display module to
DEI-Dn+i- THz-zKip ignore transition paricd of EoT 40 - Ah+dxlI ns Input
DSIDn+/- | Twemur | [IMEtodrive LP-11 after HS 100 . ; ns | Input
Time to drive flipped diffzrential
DEI-Dn+i- THs-TRAL siate after last payload data bit G0+4xUI - - ns Input
of a H3 transmission burst
High Speed Mode toffrom Low Power Mode Timing
Time that the MPU shall
i . -
DSHCLK+- | Towsos | Soniue SENAIng HS Cloek afler | go-s2xut | - ; ns | Input
has transition to LF mode
Time ta drive HS differantial
DOSI-CLE+/- Toik-TRaIL siate after last payload clock bit &0 - - ns Input
of a HS transmission burst
DSICLK+/- | Tasexr g{’l‘r‘sﬁ o drive LP-11 after HS 100 - - ns | Input
) Time to drive LP-00 to prepare
2| R 3 - 0
OSI-CLE+/ ToLK-PREPARE for HS transmission 38 a5 ns Input
Time-out at clock lane display
DSI-CLE#+/- | Towkrermex | module to enable HS - - 3a 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 actlwty in clock and data Ianes again.

| ransIton mom LE 10 HS mode

0 OODOB0)

OBOEBNAOB0000OG00C00G0

fﬁﬁwﬁ#‘

. T.Ph. - :IIE-F‘HI:P.'EE _.TIIE-!I:REI_ -IIE-E'I'hl: E
Cisconnect E
— - Teminator \. J'.r'e.!'
y ! |
VIHLERK Bing \".‘ % lI.-' i
i L ! 1 [ ! |
@ ILLPPN i ] —_— — — !
,l'_ 3 r'_r'_ s |
W I ENEs e an e ees cyxmall
e If e et Capture 1% [
- TR i
-+ Cata B Teot i LF-11
Tusserne - _ s !
= lmma | Tu:-ur__
LP-11 LP-D1 LP-I0 - = A
i ! Low Power Made,
Low Power Mode, : . _ o . | Disable Rx Line
Disable Bx Line Termination E High Speed Mode, Enable Rx Line Termination i Termination
-t = ;—I-

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

Shorter than Sps

_ trEsw .

Internal
Status Marmal Operation >< Resetiing

Reset input rr'm:'nF )
(VDDI=1.7=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 - - 153

{REST Reset complete time (Mote 2)

Initial Condition
(Default for HW reset)

= [aul Wihon rocot onnligHA
during Sleep In Mode

When reset applied
- - 120 ms | during Sleep Cut Mode
and Mote 5

Note 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 s Reset Rejected
Longer than 10us FReset
Between Sps and 10ps Reset Star

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

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

MNote 3) During Reset Complete Time, values in OTP memory will be latched to internal

register during this period. This loading is done every time when there is HW reset
complete time (trest) Within 5ms after a rising edge of RESX.

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

|-l— 10ps —l-l
Flzset is accepted
|-l— 10us —l--l
Less than 20ns which positive spike will be rejecid
—| |— zans

MNote 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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Mote 2) Includes 50mV (-50mV to 50mV) ground difference.
MNote 3) Without VCMRCLKM / VCMRDATAM .
Mote 4) Without 50mY (-50mY to 50mV) ground difference.
Mote 5) Dn=D0, D1, D2 and D3.

=17 (H2-1)

=0T (H2-0)

DEI-CLE-i-,

oV refarance

DEI-Di0-i-

- A

Undsfimsd

Differential voltage range, termination resistor and Common mode voltage

DSI-CLK =,
D&I1-00=

Ungenined

Y
LY

Rrerm = Rrepmros + Rlrerunes
Rrermwros = Ryenmmes + Rrenw2

-~

-

DEI-CLE-,
DE-D0-

W o

Wonmparam L _

DSI-CLE-,
Dsl-Do-

WES

T
1\ a - |CTERH1II
yFremmmes < I ;
\"'«.\;} T £ /;’
~ -

F—

6.5 Deep Standby Mode Timing
RESX
10k 4Fh I—I
ra 4
Command - ‘:{ e 2 e
Pl 3 BT oee oalsmrs
t_discharge t_rstiow " t_initial
(VDDI=1.7~1.9V, VCI=3.0 to 3.6, GND=0W,Ta = -30 to 70°C)
S“:"& Symbol Parameter MIN TYP MAX Unit Description
A Sleep in into DSTB i i 100 s
delay time
RESX trstiow Reset low pulse 3 - - ms
o Reset high to initial ) ) 120 e
setting delay time
MNote 1) t_discharge suggested delay time over 100ms.
Mote 2) t initial suaaested delay time over 120ms._ .
6.6 DC Characteristics for DSI HS Mode
' e Specification
Parameter Symbol Conditions MIN TYP MAX UNIT
Input voltage common VemoLr A wel Ml _ ) ) ;
mode range VA DSI-CLE+{-, DSI-Dn+/- (Mote2, 3) 70 330 m
Input voltage common Vewmacua el el ) - _ ;
mode variation (= 450MHz) | Vewmoars, | PS1-CHKH- DSI-Dne/- (Note 4) =0 50| mv
Input voltage common WCMRCLKM A eel Ml 3 ) ) ;
mode variation (= 450MHz) | Vowsosmau | D51-CLHKS/ DSI-Dn/ 10o my
Low-level differential input WTHLCLK i el 3 R a _ ;
voltage threshold W THLDATA DSI-CLK+/-, DSI-Dn+/ 70 m
High-level differential input VTHHECLK ) i Rl ) ) _ ;
voltage threshold Vinwpara | DSICLK:, DSIDn o mv
Single-ended input low N A el Ml ) \ . . ~ ,
voltage VILHS DSI-CLE={-, DSI-Dn+/- (Mote 3) 40 my
Single-ended input high e ) i Rl i \ i i ,
voltage Wikss DSI-CLE /-, DSI-Dn+/- (Mote 3) 460 m
Differential input _ -
tarmination resistor Rream DSI-CLK+{-, DSI-Dn+i- a0 100 125 0
Single-ended threshold
voltage for termination WTERM-EN DSI-CLE+/-, DSI-0n+/- - - 450 mY
enable
Termination capacitor Cream DSI-CLE+/- D3I-0Dn+/- - - 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).




7. Optical Specifications

YuHua Int'l Technology co., Limited

Parameter Symbol | Condition | Min. Typ. | Max. | Unit| Remark
_ 0, 80 89 - Deg.
Horizontal o 20 s 5
o - eg. -
Viewing Angle 9 CR > 10 9 WV-Pol
range 0, 80 89 - Deg. Note 1
Vertical
OR 80 89 - Deg.
Luminance Contrast ratio CR 700 800 -
Cell Transmittance Tr - 4.6% - %
) o Xy 0.27 0.33
White Chromaticity
Yy, 0.29 0.35
R, - 0.614 -
Red
©=0°
R, - 0.363 - Note 4
Reproduction G, - 0.528 - CF Glass
. Green
of color (C light) G . 0.343 .
y .
B, - 0.108 -
Blue
By - 0.271 -
Color Gamut (C light) - 55 - % NTSC
Response Time Ta=25°C
(Rising + Falling) Trr 0=0° ] 30 40 | ms | Noted
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Note 1: Definition of viewing angle range .
Normal line

8=0=0°

®=90°
12 o’clock direction

i %
®=180° =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
8=d=0°
Photo detector
I LT
500mm ©=90°
12 o’clock direction
P /
s
®=180° - - ®=0°
Actjyé Area
e
®=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%.

TFT Off(Black) TFT On(White) TFT Off (Black)
Tr Td
‘ —p] e it B . and
100%
90% r
10% /
< AN

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 ep=160mA.

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

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

L/3 L/3 B}

b D D
= O O O
) O O

Fig. 4-4 Definition of measuring points

W/6
—
)

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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