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1. GENERAL DESCRIPTION

1.1 DESCRIPTION

AINFULL Display model HK-101R28H01 is a transmissive type color active matrix liquid
crystal display (LCD) which uses amorphous thin film transistor (TFT) as switching devices. This
product is composed of a TFT LCD panel, driver ICs and a backlight unit. The following table

describes the features of this LCM.

1.2 FEATURES

No. Item Specification Unit
1 Panel Size 10.1 inch
2 Number of Pixels 800 x 3(RGB) x1280 pixels
3 Active Area 135.36(H) x216.58(V) mm
4 Pixel Pitch 0.1692(H) x0.1692(V) mm
5 Outline Dimension 143.1(H) x 228.55(V) % 2.50(D) mm
6 Pixel arrangement RGB Vertical stripe -
7 Display Mode IPS withdNormally Black -
8 Viewing Direction ALL<¢Viewing Direction -
9 Display Color 16.7M -
10 Surface Treatment Anti=Glare and Hard-coating 3H -
11 Interface LVDS -
12 Backlight White LED -
13 Drive IC - -
14 Operation Temperature 0~50 °C
15 Storage Temperature -20~60 °C
16 Weight 240(Typ.) g
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2. MECHANICAL SPECIFICATION
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3. PIN DESCRIPTION
3.1 CN1 of FPC

Pin No. Symbol /10 Function Remark

1 VDDIN P Power supply VDDIN=3.3V

2 VDDIN P Power supply VDDIN=3.3V

3 LED_EN I Backlight Enable Signal,3.3V~5V.
4 GND P Ground

5 RXINON I -LVDS differential data

6 RXINOP I +LVDS differential data

7 GND P Ground

8 RXINTN I -LVDS differential data

9 RXIN1P I +LVDS differential data

10 GND P Ground

11 RXIN2- I -LVDS differential data

12 RXIN2+ I +LVDS differentiahdata

13 GND P Ground

14 RX_CLKN I -LVDS differential clock input
15 RX_CLKP I +LVDS differential clock input
16 GND P Ground

17 RXIN3- I -LVDS differential data

18 RXIN3+ I +LVDS differential data

Backlight brightness:apply 0.7V to

19 PWM ' LAV DC volt%ge signarl)p Y
20 VLED P Power supply VLED=5~12V(Typ.)

Note: I/O definition:

I: input, O: output, P: Power,

-: No Connection

2018.11.30
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4. BLOCKDIAGRAM
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5. ELECTRICAL CHARACTERISTICS
5.1 ABSOLUTE MAXIMUM RATINGS

AGND=GND=0V, Ta=25 C

Values

Item Symbol Unit Remark
Min. Max.
Power Voltage VDD-VSS -05 50 V
VDD3-VSS -0.5 13.5 vV
VCI-VSS -0.3 42 \

5.2 RECOMMENDED OPERATING CONDITION

AGND=GND=0V, Ta=25C

Item Symbol - Values Unit Remark
Min. Typ. Max.
Digital Supply Voltage VDD 3.0 3.3 3.6 v -
_ AVEE -6 -5 -4.5 \Y -
Power IC provides voltage
AVDD 4.5 5.5 6.0 \Y -
Driver IC provides voltage VGH 9 § 20 v ~
internally VGL -20 . -9 vV -
Low Level| VIL 0 - 0.3*vDD \Y
Input Signal )
Voltage
High | i\ 07*vDD i VDD v
Level
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5.3 POWER GENERATION

VGH=9V-20V

\ VGH_REG=4V~ 19V
A

VDD/ VDDP (25V~6V) i 3

VODIO (23V-35Y)  VDDIO_IF (23V-55V) \ VGMP (f gampafely %m"

A VDD I3V{L8V) 4 VDD 18V IF{1L8Y) €§\\\ |
[

V5P
VERVES_IFYS5A/VESP
LA TR Rl R R R ERERERSE R ERRTERELERY ] i
VDDXFR:

A '
Y

VUL REG=-bY~13)
ViL=-9V~8Y
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5.4 POWER SEQUENCE
5.4.1 Power on sequence PMODE[1:0]=00b

/11 msee
VeI o - -

RESETB
STBYB

Internal VS ‘ ‘

VDDI_D /VDDI_RX
ov

! !
VsP ov . / ;
| |
vsn OV | \ |

veL oV ! LY

1 1 ] 1 ]

] 1 ] 1

i i i i 3 \

™ 5 e \ | ON
i i T T T

veH ! ; / I

VGEMPHIPLNHNL T
VCOM ) ;\
]
1 1
i i
GAS B PN i | :l enabled
C I | I
] | ! I : i
SOuT | 1 | | 3 3
o . I ! A : | Black | Black | Normal dsplay

Ckvn VGH
1 vaL

STVn oy VGH —H H ﬂ
VNGl
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5.4.2 Power off sequence PMODE[1:0]=00b

VI

RESETE

STBYE

T
Intemal VS : ‘

VDDLD /VDDLRX :

TEoee

VSP |
]
! i ;
VSN | i /f .
veL ; T
! |
VGL | LAY
. —t .
s | :
1 ) H
VGH | S o |
|
| g 1
I |
VGMPHPLINHMNL : \\ - |
| 1 w I
VCOM i : ﬁ/ ! !
: ‘ |
' enable : !
Sk : ] d- disabled

SOUT  Normal dsplayy
|

Black

H HVGH

kv IIlIIIIIIIiiIHI||II]|III|III||IIIIIIIIIIIlIIII oV

017
VGL~
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5.5 BACKLIGHT UNIT

Item Symbol Values Unit Remark
Min. Typ. Max.
Forward voltage VF 19.5 21 22.5 Vv
IF=20mA/1-chip
Forward current IF - 80 - mA
PWM Signal Voltage | PWM_h 2.0 3.3 3.6 -
PWM Signal Voltage | PWM_| 0 - 0.5 Vv -
Output PWM frequency| PWM_f - 200 1000 Hz -
EN_h 2.6 3.3 3.6 Vv -
LED enable Voltage
EN_I 0 - 0.4 V -
5.5.1 Internal Circuit Diagram

4 4 4 4 4 2 4

N N N S D i B o B o

44 A oNg g g

[N SR SN RN S LS B S S

PIN(K) e— —oPIN(A)

I.él; I.élj L:ﬂ{ Iﬁ L"-/'I:"‘l‘)l Iﬁ" I%

NN NN N N N

L\ vy L/,;,If A fo‘g]f A

N S R S I I o B o B N

CURRENT IF=80mA
20mA*4=80mA
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6. INPUT SIGNAL CHARACTERISTICS
6.1. LVDS/MIPI INPUT TIMING TABLE

Values
Item Symbol Min. | Typ. Max. Unit Remark
DCLK frequency FDcLK - 60 - MHz -
HSYNC period time Th - 920 - DCLK -
Horizontal display area THo - 800 - DCLK -
HSYNC pulse width Thew - 24 - DCLK -
HSYNC back porch Thep - 24 - DCLK -
HSYNC front porch Trep - 72 - |pcLk %aé?_lt(o
VSYNC period time Tv - | 1304 | - ns %aé?_lt(o
Vertical display area Tvp - 1280 - ns -
VSYNC pulse width Tvew - 2 - ns -
VSYNC back porch Tvep - 10 -
VSYNC front porch Tvrp - 12 -

Frequency=(Frame rate) x TH x TV x 24bits

2018.11.30
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6.2. LVDS INTERFACE

6.2.1.Data input format for LVDS

/

PINC

NINC

. GO XX XXX
o COX XXX XXX X
e O X XK

6-bit LVDS input

N OO0 00 C
o COXOX = R XX XXX
. GO XK XX
. GO XX XD

PINC
NINC

8-bit LVDS Input

Model No.: 0755-27202602 Ver: 1.0
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6.2.2.LVDS mode AC electrical characteristics

Spec.
Parameter Symbol Min. Typ. M. Unit Condition
Clock frequency Rurcix 20 - B5 MHz |-
| Vip [=400mV
Input data skew margin T 500 - - pS Ruvens =1.2V
Rurciw =7 1MHz
Clock h|gh time Twven = 47 H-."'.FC-LK] - ns =
Clock low time TiveL - 7" Ruroiw) - ns
PLL wake-up time TemPL - - 150 HS -

Table 13.1: LVDS mode AC electrical characteristics
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Figure 13.3: LVDS tigure
Parameter Symbol | Spec. Unit Condition
Min. Typ. Max.
Maodulation frequency SS5Cu 23 - 93 KHz | -
Modulation rate S5Cun = - 13 % LVDS clock =71 Mz center

spread

Table 13.2: SSC table
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7. OPTICAL CHARACTERISTICS

Light source :c-light(with normal polarizer)

Item Symbol | Condition : Values Unit | Remark
Min. Typ. Max.
Oy 80 85 -
®o 80 85 -
Viewing angle CR=10 degree | Note2
oL 80 85 -
Or 80 85 -
Response time Ton+Torr - 30 35 ms 'l:llote1
ote3
Contrast ratio CR 600 | 800 i o
Luminance L 230 250 - cd/m?
Luminance uniformity YU 75 - - %
Wx 6= =0° | 0.276 |» 0.296 | 0.316
White vy \',\:g\:v?na; 0302 | 0322 | 0.342
Rx angle | 0.601[=0.621 | 0.641
Color | R4 Mgy 0:294 | 0.314 | 0.334 Note
N E1es)) o O 0252 | 0272 | 0292 Note5
Gy 0.560 | 0.580 | 0.600
Bx 0.121 | 0.141 | 0.161
Blue | gy 0.093 | 0.113 | 0.133
NTSC 60%

Test Conditions:

1.Measuring surrounding:dark room

2.The ambient temperature is 25+2°C.

3.The test systems refer to Note1 and Note2.

2018.11.30 16/21 Model No.: Ver: 1.0



Note1:

Definition of optical measurement system

Photo detector

Normal line
_— - 6=P=0

12 a'clock direction
Dy =90
S00mm

7 /)
d i
Z A 8==80
/'J //// a
7 Active Area / /"
f 4 / r
Fd
F

v 4

F
| LCD Panel
Fa
@ =00

B o'clock direction

Note2: Definition of viewing angle range and measurement system
Viewing angle is measured at the center point of the LCD by CONOSCOPE (ergo-80).

Normal line o=90"
B-d-o 12 o'clock direction
VU
Pa gr /O =
N | 77
NS
=180° |5 d=0
| - Active Area
[~
i
Vd
/..-"'
o
®=270"

6 o'clock direction
Note3: 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 (TOFF) is the time between photo
detector output intensity changed from 10% to 90%.

2018.11.30 17/21
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Fhoto detector output
{Relative value)

Fig. 6-3 Definition of response time

Note4: Definition of contrast ratio

. _ Luminance measured when LCD on the Whitestate
Contrast ratio(CR)= -
Luminance measured when LCD on the Blackstate

“White state “: The state is that the LCD should drive by Vwhite.
“Black state”: The state is that the LCD should drive by Vblack.
Vwhite: To be determined Vblack: To be determined.
Note5: Definition of color chromaticity (CIE1931)
Color coordinates measured at center point of LCD.
Note6: All input terminals LCD panel must be grolnd while measuring the center area of the panel.
The LED driving condition is IL=20mA«of which,each LED module is 3 LED serial.
Note7: Definition of Luminance Uniformity
Active area is divided into 9 measuring areas.Every measuring point is placed at the center of each
measuring area.
Luminance Uniformity (U) =4Lmin/ lsmax
L-->-Activerarea length, W---- Active area width

L
e} f "
= L/6 5] L/3
s L
Ak Y . “‘»]
% = “«..,_ o !k_/
o
=
il S I/“\
g M 4 _J \_)1
o
=
FTN N 7 o
" L, ./

Bmax: The measured maximum luminance of all measurement position.
Bmin: The measured minimum luminance of all measurement position.
Note8: Definition of Luminance
Measure the luminance of white state at center point.
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8. QUALITY ASSURANCE SYSTEM
8.1 TEMPERATURE AND HUMIDITY

Test Item Test Condition
High Temperature Storage Ta=60°C; 240hrs
Low Temperature Storage Ta=-20°C; 240hrs
High Temperature Operation Ta=50°C ; 240hrs
Low Temperature Operation Ta=0°C; 240hrs

High Temperature High Humidity Operation Ta=50°C; 90%RH; 240hrs(no condensation)

Thermal Shock -20°C(0.5hrs) ~ 60°C(0:5hrs) / 100 cycles

Image Sticking 25°C ; 2hrs Note1

Note1:Condition of image sticking test :25°C+2°C
Operation with test pattern sustained for 4hrs,then Change t6 gray pattern
immediately.after5 mins,the mura must be disappeared completely

(a) Tedt Pattem (chessboard P attern ) (b) Gray P attern
8.2 VIBRATION & SHOCK
Test item Conditions

. Shock level:980m/s?
Packing Sh,OCk Waveform:1/2 Sine wave,6msec
(non-operation) +X, £Y +Zeach axis 1 times

Frequency range:8 HZ~33.3HZ
Stroke:1.0mm,sweep:10 HZ ~50 HZ
X,¥,Z 2 hours for each direction

Packing Vibration
(non-operation)

8.3ESD

Test item Conditions

150pF,330Q, Contact:4KV,Air : 8KV Note 1

Electro Static Discharge Test (non-operation)

200pF,0Q, 4200V Contact test.Note 2

Note1:LCD glass and metal bezel
Note2:IF connector pins
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9. GENERAL PRECAUTION
9.1 SAFETY

(1) Do not swallow any liquid crystal, even if there is no proof that liquid crystal is poisonous.
(2) If the LCD panel breaks, be careful not to get liquid crystal to touch your skin.
(3) If skin is exposed to liquid crystal, wash the area thoroughly with alcohol or soap.

9.2 STORAGE CONDITIONS

(1) Store the panel or module in a dark place where the temperature is 23+5°C and the
humidity is below 50+20%RH.

(2) Store in anti-static electricity container.

(3) Store in clean environment, free from dust, active gas, and solvent.

(4) Do not place the module near organics solvents or corrosive gases.

(5) Do not crush, shake, or jolt the module.

9.3 HANDLING PRECAUTIONS

(1) Avoid static electricity which can damage the CMOS LSI.
(2) The polarizing plate of the display is very fragile. So, please handle it very carefully.
(3) Do not give external shock.
(4) Do not apply excessive force on the surface.
(5) Do not wipe the polarizing plate with a dry cloth, as it.may easily scratch the Surface of plate.
(6) Do not use ketonics solvent & Aromatic solvent; .use with a soft cloth soaked with a
cleaning naphtha solvent.
(7) Do not operate it above the absolute maximum.rating.
(8) Do not remove the panel or frame from the module.
(9) When the module is assembled, it should,be attached to the system firmly, Be careful
not to twist and bend the module.
(10)Wipe off water droplets or oiliimmediately. If you leave the droplets for a long time,
staining and discoloration_ may.oceur.
(11) If the liquid crystal materialfeaks from the panel, it should be kept away from the eyes or
mouth. In case of contaetwith hands, legs or clothes, it must be washed away thoroughly with
soap.

9.4 WARRANTY

(1)The period is within twelve months since the date of shipping out under normal using and
storage conditions.

(2) Do not repaired or modified the LCM . It may cause function to lose efficacy , Starry does not
warrant the LCM.

(3) All process and material comply RoHS.
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10. PACKAGE DRAWING

TBD
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