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Characteristics

Feature Spec

Size 9 inch
Resolution 800X 3(RGB) X 480
Interface RGB-24bit
Connect type Connector
Color Depth 16.7M
Technology type a-Si

Pixel pitch (mm)

0.0825 x 0.2327

Pixel Configuration

R.G.B. Vertical Stripe

Display Mode Normally White
Driver IC TBD
SurfaceTreatment HC
Viewing Direction 12 O’clock
View direction(Gray Inversion) 6 O’clock

Mechanical

LCM(WxHxD)(mm) 210.7126.4*3.5
ActiveArea(mm) 198x111.696
With/WithoutTSP Without TSP
Weight (g) TBD
LEDNumbers 27LEDs

Note 1: Viewing direction is follow the data which measured by optics equipment..

Note 2: Requirements on Environmental Protection: RoHS

Note 3: LCM weight tolerance: +/- 5%
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3 Input/Output Terminals

No. Symbol Description
1,2 LEDA Power for LED backlight (Anode)
3,4 LEDK Power for LED backlight (Cathode)
5 GND Power Ground
6 VCOM Common voltage
7 VDD PowerforDigitalCircuit
8 MODE DE/SYNC mode select Note1
9 DE Data Enable
10 VS Vertical sync signal
11 HS Horizontal sync Signal
12 B7 Blue data(MSB)
13 B6 Blue data
14 B5 Blue data
15 B4 Blue data
16 B3 Blue data
17 B2 Blue data
18 B1 Blue data Note2
19 BO Blue data(LSB) Note2
20 G7 Green data(MSB)
21 G6 Green data
22 G5 Green data
23 G4 Green data
24 G3 Green data
25 G2 Green data
26 G1 Green data Note2
27 GO Green data (LSB) Note2
28 R7 Red Data(MSB) Note2
29 R6 Red Data
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30 RS Red Data

31 R4 Red Data

32 R3 Red Data

33 R2 Red Data

34 R1 Red Data Note2
35 RO Red Data(LSB) Note2
36 GND Power Ground

37 DCLK Pixel clock Note3
38 GND Power Ground

39 L/R Left/right selection Note4/5
40 u/D up/down selection Note4/5
41 VGH Gate ON Voltage

42 VGL Gate OFF Voltage

43 AVDD Power for Analog Circuit

44 RESET Global reset pin Note6
45 NC NO connection

46 Vcom Common Voltage

47 DITHB Dithering function Note7
48 GND Power Ground

49 NC NO connection

50 NC NO connection

I: input, ©: output, P: Power

Mote 1: DE/SYNC mode select. Noermally pull high.
When select DE mode, MODE="1", VS and HS must pull high.
When select SYNC mode, MODE= "0°, DE must be grounded.

Mote 2: When input 18 bits RGB data, the two low bits of R,G and B data must be
grounded.

Note 3: Data shall be latched at the falling edge of DCLK.
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MNote 4: Selection of scanning mode

Setting of scan control input , o
: : Scanning direction
UiD LR
GMD DVeop Up to down, left to right
DVioo GND Down to up, right to left
GMND GND Up to down, right to left
OWag Do Down to up, left to right

MNote 5: Definition of scanning direction.
Refer to the figure as below:

FET— nar.nutmﬁmtﬁuimml

Left <= —> Right

Note 6: Global reset pin. Active low to enter reset state. Suggest to connect with an RC
reset circuit for stability. Normally pull high.

Note 7: Dithering function enable control, normally pull high.

When DITHB="1",Disable internal dithering function,

When DITHB="0",Enable internal dithering function,

Note 8: Reserve for LED power input.
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4 Absolute Maximum Ratings

(GND=AVs==0Y, Note 1)
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Values
Item Symbaol Unit Remark
Min. Max.

Voo -0.5 4.9 V

AVan 05 15.0 W

Fower voltage Ven 13.0 19.0 W
W -12.0 -2.0 W

VerVer - 31.0 W

Operation Temperature Toe -20 /0 .
Storage Temperature P .30 a0 .;

Mote 1: The absolute maximum rating values of this product are not allowed to be exceeded
at any times. Should a module be used with any of the absolute maximum ratings
exceeded, the characteristics of the module may not be recovered, ar in an extreme
case, the module may be permanently destroyed.

Mote 2: Vr Conditions: Zener Diode 20ma
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5 Electrical Characteristics

5.1Typical operation conditions

[GMND=AVes=0%, Mote 1]
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Values
Item Symbol Unit | Remark
Min. Typ. Max.
VDD 3.0 3.3 3.8 W MNote 2
ANog 6.5 10.75 135 W
Power voltage
Ven 16.3 17.0 17.7 W
Vel -5.7 -5.0 -4.3 W
Input signal voltags Veom 4.3 4.4 45 v
Input logic high voltage Wi 0.7 DVee - Ve W
Miote 3
Input logic low voltage WiL 4] - 0.3 DVce W

Mote 1: Be sure to apply DVpg and Ve, to the LED first, and then apply Van.

Mote 2: DVpp setting should match the signals output voltage (refer to Note 3) of
customer's system board.
Mote 3: DCLK HS VS RESET,U/D, L/R,DE RO-RT,G0~G7,BO~BY MODE,DITHE.

=]

AVD

130

WR1

10K

4

. B, BEEY

10uF

WSO

— 0AUF
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5.2 Current Consumption
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GMD=AVgz=0V)
Values
Item Symbol Unit Remark
Min. Typ. Max.
s - 0.3 mé Ven=17V
lzL - 0.3 méA I'-."'|: =-5V
Current for Driver
I - 5.5 10 mé Voo =3.3V
&V o - a2 50 mé A5 =10.75V
5.3 Driving Backlight
Item Symbol MIN | TYP |MAX| Unit | Remark
Forward Current lF - 180 - mA
Forward Voltage Ve 84| 9.6 10.2| V
Backlight Power consumption WL - TBD - W
LED life time 25000 Hr

Note 1: Each LED : IF =20 mA, VF =3.2V.
MNote 2: Optical performance should be evaluated at Ta=25C only.
Note 3: If LED is driven by high current, high ambient temperature & humidity condition. The life

time of LED will be reduced.Operating life means brightness goes down to 50% initial brightness.
Typical operating life time is estimated data.

LED_Anode

—_

o

S

Pl

LED1 I I i I “
B N
. -
— T, - e sk
L R e

LED_ cCathode
———— o

Figure : LED connection of backlight
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5.4 Block Diagram

R(0:7),G(0:7),
LCD Panel SLETELES
DEN RGB
— 888
Source+Gate Driver
9inch F
800(RGB )*480 P
Cc
Grayscale VDD,GND Power
Manipulation | | ycom —
Voltage
LEDA,LEDK
BLU — BLU
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6 Interface Timing

6.1Power ON

t ' WGEH

[ BL

| x: i l £ AVDD
! /f' oDVDD

- [
| _=atms / | —toms ) DATA
i I ‘—/»"
T=04 /: e I ' / GND

|
I
|
|
I
|
|
- T |
| I-'Em! I
|
|
|
|
|
|

———————————————————————————— =T
DVDD—VGL—-VGH—=Data—B/L
Power OFF
| WGH
: BIL — '
AVDD
: owoD 1"“\
: DATA, \ =1lme | ‘qlaznms \
T=0 GND : ~ I
: : '-5|'|‘|5{
' " -
| . =10me |
| I
|  WGL
|
I

B/L—Data—VGH—-VGL—-DVDD
Note: Data include RO~R7Y, BO~B7, GO~G7, U/D, UR, DCLK, H3,VS,DE.

6.2Timing Conditions
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Values
Iterm Symbol Unit Remark
Min. Typ. | Max.

IHS setup time Tt 8 - - ns
IHS hold time Thing B - - ns

S5 =atup time Tost 8 - - ns

S5 hold time Tuhs 8 - - ns
IDa‘_a setup time Tasw 8 - - ns
|Da‘_a hole time Tams B - - ns
|DE zetup time Tesw 8 - - ns
|DE hole time Tens 8 - - ns
|D"-.-":|:- FPower On Slew rate Tron - - 20 ms EEE.'; O to 80%
|H ESET pulse width Tras - - ms
|DELH’. cycle time Teak 20 - - ns
|D{3LH'. pulse duty Tewh 40 50 B0 %4

6.3 Data Input Format
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HS.
DCLE.
(HV Hode)
Ri=R7. |_.I..'\¢I_-_.1'.‘l|.-. - l_l_.ll-:l |-fd_HTt.-T-i-|-l-|
C-G7. OO0 O o) IR B R
Bi-B7 |-._'l.t_.l.i_l;?. T.l:i.l.i'.l_-.ﬁ.l..: :l [ :'r: a:l:'i:::-1 - |. : il
RO-RT. (Wimp 'i";'t.'{n My -'n'- - T i
Gi~GT. i |' :l |: | W 'l: I| ),a-ll —l-'l:#l‘-l-lﬂ-'l_ﬂ-lﬂ-:l_‘—l—'-'l
E=BT. |:-.q.;_l_rgfi-'p:?_!_i:ﬁ;_i:-lﬁ:.:l |Tf:~:: :m:n:|T|:|
(DE Hode)
DE. " "

Vs,  —{ "

~ T T HTTT=TT

=
=
:
-

Figure 3. 2 Vertical input timing diagram.
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6.4 Timing
Values
ltem Symbol Unit Remark
Min. Typ. | Max.
Harizontal Display Area thd - a0o - |DCLK
DCLK Frequency felk 26.4 333 | 4868 | MHz
One Horizontal Line th as2 1056 | 1200 [DCLK
HS pulse width thpw 1 - 40 |DCLK
HS Blanking thb 46 46 46 |DCLK
HS Frant Porch thip 16 210 354 |DCLK
Values
ltermn Symbol Unit Remark
Min. Typ. | Max.
Vertical Display Area twd - 480 - TH
VS period time tw 510 525 650 | TH
VS pulse width tvpw 1 - 20 TH
V'S Blanking tvb 23 23 23 TH
W8 Front Porch tvfp 7 22 147 | TH
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7 Optical Characteristics

Items Symbol |Condition| Min. | Typ. | Max. | Unit Remark
01 40 50 -
o OB Center 60 70 -
Viewing angles o, CR210 60 20 - Degree. Note2
Or 60 70 -
. Note1,
Contrast Ratio CR ©=0 400 | 500 -
Note3
. Ton o Note1,
Response Time +Topre 25°C - 25 35 ms Noted
Wx Normal [0.26 |0.31 1(0.36 _
Color chromaticity Note1,
6=p=0° Noteb5
Wy 0.28 |0.33 1|0.38 -
Note1
. . _ - 0 ’
Uniformity U 75 Yo Note
NTSC 60 % Note5
. Note1,
Luminance L 400 | 450 Note7

Test Conditions:
1. IF= 20mA(one channel),the ambient temperature is 25°C.
2. The test systems refer to Note 1 and Note 2.

Note 1: Definition of optical measurement system.

The optical characteristics should be measured in dark room. After 5 minutes operation, the optical
properties are measured at the center point of the LCD screen. All input terminals LCD panel must
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Photo detector —

Field

TFT-LCD Module LCD Panel
1 ltem Photo detector | Field
ﬁ Contrast Ratio
Luminance BM-7A >
The center of the screen Chromaticity

Lum Uniformity
Response Time

SR-3A g6

Note 2: 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 sy . :
8=h=0° 12 o'clock direction

-’

-

-
- -

1
|
! )
|
~— ley :f\ -
e — - O T
‘\(\ - ) B N
e g o
e F -
B 2
I [S] o =00
|
Il

D // '/?/ Active Area /}/ ®
~_“fec L

|

- =270
6 o'clock direction

Note 3: Definition of contrast ratio
Contrast ratio (CR) Luminance measured when LCD is on the " White" state
ontrast ratio =
{ Luminance measured when LCD is on the "Black” state

Note 4: 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%.
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(‘f\!hite (TFT OFF) Black (TFT ON) White (TFT DFIy
3 4 100%
33 90%
g 2
I
22
°3 | 10%
5L 0%
-
o

Note 5: Definition of color chromaticity (CIE1931)
Color coordinates measured at center point of LCD.
Note 6: Definition of Luminance Uniformity
Active area is divided into 9 measuring areas (Refer Fig. 2). Every measuring point is placed at the
center of each measuring area.
Luminance Uniformity(U) = Lmin/ Lmax X100%

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

\j n L -y ) o
S| |L/e L/3 L/3 ‘
| T _'j)‘ """"""""""" T ]
1 h 0 OB
! PN N N/ :
o | |
N |
N e M a
= ]l | \\.-_./.I l.\-_-./.' \-._____/"l i
™M ; ;
~ ! |
R l Y N ~ |
AN N / |
| e e _|

Fig. 2 Definition of uniformity
Lmax: The measured maximum luminance of all measurement position.
Lmin: The measured minimum luminance of all measurement position.
Note 7: Definition of Luminance :
Measure the luminance of white state at center point.
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8 Environmental / Reliability Tests
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No Test Item Condition Remarks
. Note 1
1 g'ggaiteicr;perat“re Ts=+50 °C,96hrs IEC60068-2-2,
P GB2423. 2-89
Low Temperature PP Note 2 IEC60068-2-1
2| Opeartion Ta=-10 C,96hrs GB2423.1-89
High Temperature _ . IEC60068-2-2
3 | storage Ta=+60 €,96hrs GB2423. 2-89
Low Temperature AR IEC60068-2-1
* | Storage Ta=-20 C,96hrs GB/T2423.1-89
High Temperature & _ . 0 IEC60068-2-3
> | Humidity Storage Ta= +60'C,90%RHmax,72hours GB/T2423.3-2006
Start with cold
Thermal Shock -20°C 30min~+60 C 30 min temperature,end with
6 (Non-operation) Changetime:5min,20Cycle high temperature
P getime-omin, 2Ly IEC60068-2-14,
GB2423.22-87
. C=150pF, R=330 Q, 5 points/panel
, E'Izz:;’r . Stalic | ir.+8KV, 5 times; Contact: 4KV, 5 IEC61000-4-2
© eartg)n) times; (Environment: 15°C ~ GB/T17626.2-1998
P 35°C, 30% ~ 60%, 86Kpa ~ 106Kpa)
Frequency range: 10~55Hz, Stroke:
8 Vibration 1.mm Sweep: 10Hz~55Hz~10Hz IEC60068-2-6
(Non-operation) 2 hours for each direction of X .Y. Z. GB/T2423.5-1995
(package condition)
. 60G 6ms, £ X, 1Y ,+Z IEC60068-2-27
9 | Shock (Non-operation) 3 times for each direction GB/T2423.5-1995
Height: 80 cm, 1 corner, 3 edges, IEC60068-2-32
10| Package Drop Test 6 surfaces GB/T2423.8-1995

Note: 1. Ts is the temperature of panel’s surface.
2. Ta is the ambient temperature of sample.

9 Mechanical Drawing
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el D (0°710d) 0T "0F09 661 €L
SlE= (¥°V 00700 ‘861 (G8°1)
7 |
2o | El |
SENEE 9...07(BOE) |
= mm — mm W View Direction
| [ S—
Mw_ HV_ m alu | 800 (RGB)*480 Dots 7
<= 17 |
| 7 |
7 |
| _|
RERE v
: 5
1 50
C00FO0E 0N | 50°0F0€ 0
0T '0F0S 0 - L0°0F 08 76=(1-09) %G "0d
50 0F 06 0=d
08 0F€0 16 0T "0F06 'Sz
NOTE:
1. DISPLAY TYPE: 9.0 INCH TFT /Normally White Transmissive
2. BACKLIGHT:27 CHIP WHITE LED
. OPERATING TEMP: -10° C™+50° C
. STORAGE TEMP: -20° ¢ +60° ¢ ]

RESOLUTION: 800xRGBx480
Luminous instensity(9 AVG) :Module:450cd/m2 (MIN.), 500cd/m2 (TYP. )
Uniformity:75%(Min)

. "()’reference dimension. “*”critical dimension
RoHS Compliant

© CO NS O e W

NENENENENENE NENE K
AV IV IVIVIVIVIVIV VY
VAN NE\ENE K KA A

27 CHIP WHITE LEDs
V=8, 1V°10. 5V, 1£=180mA

REV. DATE

MODIFICATION

A0 2023. 03. 28

First issue

50 NC
49 C
48 GND
471 DITHB
6] VCOM
........................................................ 45 NC
44 | RESET
HO90BWV50E5003Y1 2 w »\<%%
Eaa=h 15 Ver
40 U/D
9 L/R
38 GN
37| DCLK
36 GND
35 RO
34 R1
33 R2
32 R3
31 R4
30 R5
29 R6
28 R7
27 GO
26 Gl
25 G2
24 G3
23 G4
22 G5
ST
FPCE Y1 2% K 4% 9 BO
A
FPCTE 47 11 % 7B
YT £ 53
S i
Z&W=0. 2mm =
2RW=0. 2, 3 B6
2 B7
1 1S
0 S
9 DE
8 | MODE
7 VDD
6 VCOM
5 GND
4 LEDK
3 LEDK
2 LEDA
1 LEDA
LCM ASSIGNMENT
RGB Interface E_E_ﬂ-a 5&&@5@@%»@
INTERFACE
FPC Connector MODEL NAME PART NO.
TFT Display Module HO90BWV50E5003Y1
4 DN REV. [ SHEET OF
VIEVING 16 ¢ ¢1ock 40 1/1
DIRECTION CTKD TOLERANCE UNLESS
Gray Scale SPECIFIED +0.3
oo PROJECTION ] SCALE
DIRECTION| 12 O clock J 38D AN NIT "
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11. Precautions For Use of LCD modules

11.1 Handling Precautions
11.1.1. The display panel is made of glass. Do not subject it to a mechanical shock by dropping it from a high place, etc.
11.1.2. If the display panel is damaged and the liquid crystal substance inside it leaks out, be sure not to get any in your
mouth, if the substance comes into contact with your skin or clothes, promptly wash it off using soap and water.
11.1.3. Do not apply excessive force to the display surface or the adjoining areas since this may cause the color tone to
vary.
11.1.4. The polarizer covering the display surface of the LCD module is soft and easily scratched. Handle this polarizer
carefully.
11.1.5. If the display surface is contaminated, breathe on the surface and gently wipe it with a soft dry cloth. If still not
completely clear, moisten cloth with one of the following solvents:
— Isopropyl alcohol
— Ethyl alcohol
Solvents other than those mentioned above may damage the polarizer. Especially, do not use the following:
— Water
— Ketone
— Aromatic solvents
11.1.6. Do not attempt to disassemble the LCD Module.
11.1.7. If the logic circuit power is off, do not apply the input signals.
11.1.8. To prevent destruction of the elements by static electricity, be careful to maintain an optimum work environment.
11.1.8.1. Be sure to ground the body when handling the LCD Modules.
11.1.8.2. Tools required for assembly, such as soldering irons, must be properly ground.
11.1.8.3. To reduce the amount of static electricity generated, do not conduct assembly and other work under dry
conditions.
11.1.8.4. The LCD Module is coated with a film to protect the display surface. Be care when peeling off this protective film
since static electricity may be generated.
11.2 Storage Precautions
11.2.1. When storing the LCD modules, avoid exposure to direct sunlight or to the light of fluorescent lamps.
11.2.2. The LCD modules should be stored under the storage temperature range If the LCD modules will be stored for
a long time, the recommend condition is:
Temperature : 0°C ~ 40°C Relatively humidity: <80%
11.2.3.  The LCD modules should be stored in the room without acid, alkali and harmful gas.
11.3 Transportation Precautions
The LCD modules should be no falling and violent shocking during transportation, and also should avoid excessive

press, water, damp and sunshine.
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