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1. GENERAL DESCRIPTION

1.1 DESCRIPTION
20810700200052 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 7” inch
2 Number of Pixels 800xRGB (3) x1280 pixels
3 Active Area 94.2(H)x150.72(V) mm
4 Pixel Pitch 0.11775(H)x0.11775(V) mm
5 Outline Dimension 99.85(W)x161.7(H)x2.6(D) mm
6 Number of Colors 16.7M
7 Display Mode Normally Black
8 Viewing Direction Full viewing
9 Display Format RGB vertical stripe
10 Luminance (cd/m"2) 300(MIN) nit
11 Contrast Ratio 500(TYP)

12 Surface Treatment Anti-Glare
13 Interface MIPI
14 Backlight White LED
15 | Operation Temperature 0~50 T
16 Storage Temperature -20~60 T
17 Weight 89.56

2019.04.19 4/19 Model No: 20810700200052 Ver:1.3
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2. MECHANICAL SPECIFICATION
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3. PIN DESCRIPTION

No. Symbol Function
1 VLED(A) Power for LED backlight (Anode)
2 VLED(A) Power for LED backlight (Anode)
3 VLED(A) Power for LED backlight (Anode)
4 NC No connection
5 FB1(K) Power for LED backlight (Cathode)
6 FB2(K) Power for LED backlight (Cathode)
7 FB3(K) Power for LED backlight (Cathode)
8 FB4(K) Power for LED backlight (Cathode)
9 GND Ground
10 GND Ground
11 MIPI-2P MIPI data positive signal
12 MIPI-2N MIPI data negative signal
13 GND Ground
14 MIPI-1P MIPI data positive signal
15 MIPI-1N MIP| data negative signal
16 GND Ground
17 MIPI-CLKP MIPI CLK positive signal
18 MIPI-CLKN MIPI CLK negative signal
19 GND Ground
20 MIPI-0P MIPI data positive signal
21 MIPI-ON MIP| data negative signal
22 GND Ground
23 MIPI-3P MIPI data positive signal
24 MIPI-3N MIP| data negative signal
25 GND Ground
26 NC No connection
27 RESET(1.8V) Chip reset pin
28 NC No connection
29 VDD(1.8V) Power voltage for digital circuit
30 VDD(3.3V) Power voltage for digital circuit
31 VDD(3.3V) Power voltage for digital circuit

2019.04.19
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4. ELECTRICAL CHARACTERISTICS

4.1 ABSOLUTE MAXIMUM RATINGS

Item Symbol Min. Max. Unit
Digital Supply Voltage VDD(3.3V) -0.3 5 \'
Digital Supply Voltage VDD(1.8V) -0.3 3.6 \'

4.2 TFT LCD MODULE
4.2.1 Operating Conditions
Parameter Symbol Min. Typ. Max. Unit

Digital Supply Voltage VDD(3.3V) 3.0 3.3 3.6 \'
Digital Supply Voltage VDD(1.8V) 1.6 1.8 2.0 \'

Note1: TYP VCOM is only reference value. It must be optimized according to each LCM. Be
sure to use VR and OP buffer on VCOM output. Please adjust VCOM to make the flicker
level be minimum for getting excellent image.

4.3 Current Consumption

Values
Item Symbol Condition Unit
o Min. Typ. Max.
Digital Current IVDD VDD = 1.8V 10 mA
Digital Current IVDD VDD = 3.3V 97 mA
2019.04.19 7/19 Model No: 20810700200052 Ver:1.3
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4.4 POWER ON/OFF SEQUENCE
4 .4.1 Power On/Off Sequence

HEVCE
V5P _pyzo
AV
MIPI DatsB CLK fane /k
POWRE ON

MIN MAX UNTI
T1 >0 MS
T2 1 MS
T2 1 MS
T4 10 MS
T5 180 MS
Té6 180 MS
POWRE OFF

MIN MAX UNTI
T7 50 MS
T8 50 MS
T9 50 MS
T10 1 MS
T11 >0 MS

2019.04.19 8/19 Model No: 20810700200052
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4.5 BACK LIGHT UNIT

Ta=25C
Item Symbol Min. Typ. Max. Unit Remark
LED current ILED 80 mA Total LED
Forward voltage VF 14.5 16.5 17.5 \' IF=80mA
Reverse current IR 50 HA VR=5V,1LED
Power dissipation Pd 1400 mW Total LED
Peak forward current IFP 100 mA 1LED
Reverse Voltage VR 5 \ 1LED
life time 30000 h LED
1. Internal Circuit Diagram
N N
[ L g g B g
ES S S S
Ao o g K7
[ N e g
N NN
[ L g g B g
CURRENT IF=80mA
H*4=20LED
Ver:1.3
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4.6 INITIAL CODE

RB9 FF 83 94

RB1 64 10 30 44 34 11 F1 81 70 D9 34 80 CO D2 1F

RB2 45 64 OF 09 40 1C 08 08 1C 4D 00 00

RB4 00 FF 18 60 60 60 00 00 01 30 04 68 18 60 60 60 00 00 01 30 04 68
RB6 40 40

RCC 01

RD3 00 08 00 01 07 00 08 32 10 OA 00 05 00 20 OA 05 09 00 32 10 08 00 11 11 OD 07 23
0D 07 47 0D 08

RD5 01 01 01 01 00 00 00 00 03 03 03 030202020220201818 18 181818 18 18 18
18 1818 21 21 18 18 18 18 18 18 18 18 18 18 18 18

REO 01 09 OB 26 2A 2E 14340509 0B 16 OE 12 1412 1407 13 1517 01 09 OB 26 2A 2E
14 3405090B 16 OE 1114121407 13 1517

RD9 00 01 02 07 OC
R11
R29

2019.04.19 10/19 Model No: 20810700200052 Ver:1.3
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5 INPUT SIGNAL TIMING
5.1 DC ELECTRICAL CHARACTERISTIC
(VDD3=2.5 ~ 3.6V, VDD1=1.65~3.6V, T=-40 ~ 85°C)

ltem Symbol | Unit Test Condition Min. Typ. Max. MNote
Input high voltage Vin W VDD1= 1.65 ~ 3.6V 0.7 Voo 2 VDD1
Input low voltage Wi v VDD3=2.5~3.6V 0 - 0.3 Vom
VPP - - VPP 725 | 75 | 775 | Note
Cutput high voltage ',- ] 4 o "
(SDO, CABC_PWM _oUT) | Vo v low =-1.0 mA 08Voor| - | VDD
Cutput low voltage Ve v VDD1=1.65 -~ 3.6V 0 . 0.2 Von
(SDO, CABC_PWM_OUT}) - gy = 1.0 mA e
| uA VEYMNC, HEYNC - - 1
Logic High level input current _ RESK, DEX, CSX, SCL = 3
i UA CB[23:0), 8DI, DCX - -
- DBE[23:0] - -
| UA WEYNC, HEYNC -1 -
Logic Low level input current - HIEEE TG SeE B I - .
e uA DBE[23:0], 8DI, DCX -1 -
- DBE[23:0] -1 -
Current consumption .
— - 1] an
standby mode (VDD3-vssA)| TR | BA
Current consumption 3 ’ . .
VDDS/HS_VCC=2 .8V,
standby mode lsTvooty LA, *JDDT=‘ g\ - 10 30
(VDD1= VSSD) T, =25°C
. A=
L E:Dnsu.rnpt.u:un (DSl Ultra Low Fower mode)
standby mode which include - LA 10 30
HS_vCC Al
(HS_VCC-HS_VSS)
A=25" = - 3
Oscillator tolerance H08C U T =Tn;D"2C5-g5°C ': - 5
Note1: The VPP pin is open on normal mode and in used while OTP programming condition.
2019.04.19 11/19 Model No: 20810700200052 Ver:1.3
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5.2 AC CHARACTERISTICS
DBI Type C interface characteristics

CSX tCsH
DCX K tast taHT -
- v
: twcAre i g
WRX_SCL k:;\-ﬂ twrRUtRDL "‘j’:“ -
5l i WWRHARDH " V——
E i g DS il g  IDH -
SDI Y : i
(Input) ¥ ¢ ah
R R . ]
SDO ; e ; =
(Output) : A : --A-
(VSSA=0V, VDD1=1.8V, VDD2=2.8V, VDD3=2.8V, TA = 25°C)
Signal Symbol Parameter Min-. Max. Unit Description
tcss Chip select setup time (Write) 40
CSX tcsH Chip select setup time (Read) 40 L
DCX tasT Address setup time 10
tar | Address hold time (Write/Read]* | 10 L
twe Write cycle 100
WRX—.SCL twrs Control pulse “H" duration 40 ns
(Write) twre | Control pulse “L" duration 40
tre Read cycle 150
WRX_SCL tron Control pulse "H" duration &0 ns
(Read) troL Control pulse “L" duration 60
SDI/SDO tns Data setup time 30
(Input) tot Data hold time 30 ns For maximum CL=30pF
SDI/SDO tracc | Read access time 10 - For minimum CL=8pF
(Output) ton | Output disable time 10 50 L

Note: The input signal rise time and fall time (tr, tf) is specified at 15 ns or less.
Logic high and low levels are specified as 30% and 70% of VDD1 for Input signals

2019.04.19
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5.3 Timings for DSI Video mode
Vertical Timings

vs T | r

_VFP VS _ VBP _VFP .
DB[23:0] | | '
Ve >ie VDISP >
DE [ | 5
VP
v U UUTTUUTTTTTTTL
L ' - L L L

DS VT TAT TR AT TH F 5 AT TAT TV
ESBSBSBSESBRGBdme Bls|B| ReBoae |B|s|B[s|BisB
Packets P|s|P|s|P|s|P|s|Pis s| Is| |s

Vertical Timings for DPI I/F
Resolution=800x1280(VSSA=0V, VDD1=1.8V, VDD2=2.8V, VDD3=2.8V, TA=25°C)

Item Symbol Condition Min. Typ. Max. Unit
Vertical cycle VP - 1286 - - Ling
Vertical low pulse width VS - 2 - Mote(1) Line
Vertical front porch VFP - 2 - . Line
Vertical back porch VBP - 2 - MNote(1) Line
Vertical data start point - VS+VBP 4 - Mote(1) Line
Vertical blanking period VBL VS+VBP+VFP 3] - - Line
Vertical active area - VDISP - 1280 - Line
Vertical Refresh rate VRER - - 60 - Hz

Note: (1) The VS and VBP pulse width are related to GSP and GCK timing. The GSP and GCK
must be set at corresponding position for LCD normal display
Vertical Timings for DSI I/F

2019.04.19 13/19 Model No: 20810700200052 Ver:1.3
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Horizontal Timings

DSl Packets ge [Hssl se Packed Pixel Stream g |nssl g
24-bit RGB)
HFP | HS | HBP HFP
| —
HS
HDISP
[t L
DE
DB[23:0] Invalid data Valid data Invalid data
PCLK %
(PCLK dapend on DS |||| IE/ ||||| |||
clock and dsta lanss) L

Horizontal Timing for DSI Video mode I/F
Resolution=800x1280 (VSSA=0V, VDD1=1.8V, VDD2=VDD3=VCC=2.8V, TA=25°C)

Item Symbol Condition Min. | Typ. | Max. | Unit
HS low pulse width HS - 0.2 - us
Horizontal back porch HBP - 1.0 - us
Horizontal front porch HFP - 1.0 - us
Horizontal data start point - HS+HBP 1.2 - us
Horizontal blanking period HBLK HS+HBP+HFP 2.2 - - us
Horizontal active area HDISP - - 800 - DCK

Horizontal Timing for DSI Video mode I/F
2019.04.19 14/19 Model No: 20810700200052 Ver:1.3
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6.0PTICAL CHARACTERISTICS

Ta=25C+2
Item Symbol | Condition | Min. | Typ. | Max. Unit Note
. P Note1
Contrast Ratio CR ©=0°]| 400 500 Noted
Note1
Center of Luminance YL 300 cd/m2 | Noteé
Note7
Luminance Uniformity IV-M 70 75 %
Response Time o Note1
. . Trt Ta=25C - 20 ms
(Rising + Falling) 0=0°0] Note3
Viewing Horizontal gg gg
Angle range CR>10 Deg Note2
Vertical 012 85
06 85 -
. X T 0.242 | 0.292 | 0.342
White y 0.287 | 0.337 | 0.387
X 0.546 | 0.596 | 0.646
e B
y Creen X 0.258 | 0.308 | 0.358 Note?
y 0.552 | 0.602 | 0.652
Blue X 0.100 | 0.150 | 0.200
y 0.074 | 0.124 | 0.174
NTSC - 56 - %

Note1: Definition of optical measurement system (BM-7)

Photo detector

Mormal line
o G=m=0"
x

B =90"

|
=180° |
\
|

S00mm

12 o'clock direction
Py =807

-~
-

-
s
P
-
-
8r=00"

a /
LCD Panel

@y =00

5 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
0-w-0°

oL

+©=90"
12 o'clock direction

[
/‘/

~

Ot s Orp
/ 7
/

z

7/
/

»=0°
s Active Area /

/

7
/.
®=270°
6 o'clock direction

2019.04.19
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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%.

/White (TFT OFF) Black (TFT ON) White (TFT OFFV

100%
90%

(Relative value)

Photo detector output

4L

TorF
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.
Noteé6: All input terminals LCD panel must be ground while measuring the center area of the
panel. The LED driving condition is IL=80mA
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) = Lmin/ Lmax
L----Active area length, W---- Active area width

L
© / f
= L/G L/3 L3
Ty B T
[ ./ (_:' 'k_)
2]
=
| Y ' i
= | / . '\_)
=
] Y {0 ' )
N M A

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

2019.04.19 16/19 Model No: 20810700200052 Ver:1.3
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STARRY ELECTRONIC TECHNOLOGY (SHENZHEN) Co., LTD

7 .RELIABILITY TEST ITEMS
7.1 TEMPERATURE AND HUMIDITY

Test Item

Test Condition

Remark

High Temperature Storage

Ta=607C; 120hrs

IEC60068-2-1 : 2007
GB2423.2-2008

Low Temperature Storage

Ta=-20°C; 120hrs

IEC60068-2-1 : 2007
GB2423.1-2008

High Temperature Operation

Ta=50°C > 120Hrs

IEC60068-2-1 : 2007
GB2423.2-2008

Low Temperature Operation

Ta=0°C; 120hrs

IEC60068-2-1 : 2007
GB2423.1-2008

High Temperature High
Humidity Operation

Ta=50°C > 80%RH >
96Hrs(no condensation)

IEC60068-2-78 : 2001
GB/T2423.3-2006

Thermal Shock

-20°C (0.5h) ~ 60°C (0.5h)
/ 50cycles

Start with cold temperature >
End with high temperature >
IEC60068-2-14:1984,GB2423.22-2002

Image Sticking

25C ; 4hrs

Note1

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

A
|
(&) Ted Pattem (chess board P attern ) () Gray P attern
7.2 VIBRATION&SHOCK
Test item Conditions Remark
Packing Shock 980m/s2,6ms, +x,y,z 3times for IEC60068-2-27 : 1987
(non-operation) direction GB/T2423.5-1995

Packing Vibration
(non-operation)

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

IEC60068-2-32 : 1990
GB/T2423.8-1995

7.3ESD
Test item Conditions Remark
Electro Static 150pF » 330Q) » 1
Discharge Test Contact:+4KV,Air: +8KV Class B
(non-operation) 200pF > 0Q - +200V contact test 2

Note: Measure point :

1. LCD glass and metal bezel
2. IF connector pins

2019.04.19
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8. GENERAL PRECAUTION

8.1 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.

8.2 STORAGE CONDITIONS

1. Store the panel or module in a dark place where the temperature is 2315°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.

8.3 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.

. Do not operate it above the absolute maximum rating.

. Do not remove the panel or frame from the module.

. 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 oil immediately. If you leave the droplets for a long

time, staining and discoloration may occur.

11. If the liquid crystal material leaks from the panel, it should be kept away from the eyes
or mouth in case of contact with hands, legs or clothes, it must be washed away
thoroughly with soap.

8.4 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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