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SPECIFICATION

PRODUCT NO. :__X090DTLN-200
VERSION : Ver1.0
ISSUED DATE : 2022/10/15

This module uses ROHS material

FOR CUSTOMER:
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Note:

1.Xinli Optronics reserves the right to make changes without further notice to any products herein to improve
reliability, function or design.

2.All rights are reserved. No one is permitted to reproduce or duplicate the whole or part of this document

without Xinli Optronics permission.
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1. Revision Recode

Revision Description Date

1.0 Initial Release 2022/10/15
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2. General Description and Features

The 9.0 inch Module named X090DTLN-200 is a-Si TFT-LCD module,
which is the type of transmissive. It is consisted of TFT-LCD Panel, Driver IC,

FPC and Back-Light unit. Features of this product are listed in the following

table.
NO Item Contents Unit
(1) | Module Outline 211.1 x 128.4 x 6.6 mm
(2) | LCD Active area 198.000 x 111.966 mm
(3) | Dot Number 800(RGB) x 480 /
(4) | Pixel Pitch 0.0825 (H) x0.2327(V) mm
(5) | LCD type TFT Transmissive /
(6) | Display Color 16.7M /
(7) | Viewing direction 6.0 clock O’clock
(8) | Power Supply 3.3(TYP) \%
(9) | Electrical Interface RGB /
(10) | Surface Treatment Anti-glare /
(11) | Display Mode Normally White /
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3. Mechanical Dimension
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128.420.3(utline)

114.7+0.3(Bezel Opening)

111.696(Active Areq)
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211.140.3utline)
201£0.3(Bezel Opening)

198(Ac tive Area)
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4440.3
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4. Interface Pin Connection

NO | Symbol Level Description
1 GND P Ground
2 GND P Ground
3 VDD P Power supply
4 VDD P Power supply
5 UPDN I Gate up or down scan control
6 SHLR I Source right or left sequence control
7 GND P Ground
8 RO I Data Input
9 R1 I Data Input
10 R2 I Data Input
11 R3 I Data Input
12 GND P Ground
13 R4 I Data Input
14 R5 I Data Input
15 GND P Ground
16 R6 I Data Input
17 R7 I Data Input
18 GND P Ground
19 G0 I Data Input
20 G1 I Data Input
21 G2 I Data Input
22 G3 I Data Input
23 GND P Ground
24 G4 I Data Input
25 G5 I Data Input
26 GND P Ground
27 Go6 I Data Input
28 G7 I Data Input
29 GND P Ground
30 B0 I Data Input
31 B1 I Data Input
32 B2 I Data Input
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33 B3 I Data Input
34 GND P Ground
35 B4 I Data Input
36 BS I Data Input
37 GND P Ground
38 B6 I Data Input
39 B7 I Data Input
40 GND P Ground
41 DCLK I Clock for input data.
42 GND P Ground
3 DE I Input data enable control. When DE mode, active High
to enable data input.(Normally pull low)
Normal operation/BIST pattern select. Normally pull
44 BIST I low
BIST=*1”: BIST (DCLK input is not needed.)
BIST=“0”: Normal operation. (Default)
45 GND P Ground
46 GND P Ground
47 LED PWM I LED_PWM signal for backlight dimming
48 LED_EN I On/Off control signal for backlight
49 VLED P LED Power+
50 VLED P LED Power+

Notel: When input 18 bits RGB data, the two low bits of R,G and B data must be
grounded.
Note2: Data shall be latched at falling edge of DCLK.

Note3: Selection of scanning mode

Setting of scan control input Scanning Direction
SHLR UPDN
VDD GND Left to Right, Up to Down
GND GND Right to Left, Up to Down
VDD VDD Left to Right, Down to Up
GND VDD Right to Left, Down to Up

Page 7 of 20




LA ABERKERLQF

| | N | B B - = :
Zhejiang Xinli Optoelectronics Technology Co., Ltd
Lp
RIG|B
laft 800480 right
=PC
down
5. Block Diagram
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6. Maximum Rating

Item Symbol Rating Unit
Operating temperature Top -20to 75 °C
Storage temperature Tst -30 to 80 °C
Operating Humidity Hor 10 to 90 %RH
Storage Humidity Hsr 10 to 90 %RH
Note : When you apply the LCD module for OA system. Please make sure to keep

the temperature of LCD module is less than 75 C.

7. Electrical Characteristics

Item Symbol |Conditio Min. Typ. Max. Unit
n
Power supply VDD - 2.7 33 3.6 \%
VCI input H Vi 0.7*VDD - VDD \%
voltage level level )
Llev Vi 0 B 0.3*VDD A%
el
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8. Backlight Characteristics

Symbol Parameter Min. Typ. Max._ Units Condifien
VLED LED Input 5 12 1 V] Ta=25C
Note B
LED Power "
PLED ) - . 24 W Ta=25C
Consumption Note B
i High 25 . 55 \V,
VLED_ PWM PV\V/MHS|gnaI 9 = e
oltage L ] ] 05 %
100 ; 1K ) p
PWM diming Hz Ddim= 1%
FrPwm - : :
requency 100 5K - Ddim 5%
Note C
High 2.5 3 55 \V;
VLED EN LED Enable [¢} _
Voltage ¥ i . ] 05 v
Ly LED Life Time 20,000 ) ] Hours | 1@=25C
Note A

Note A: The LED life time define as the estimated time to 50% degradation of initial
luminous.
Note B: A higher LED power supply voltage will result in better power efficiency.
Keep the VLED between 12V and 21V is strongly recommended.

Figure 7 LED Rush Current Measure Condition

VLEDR

* 0.8ms

VLED rbing time

Note C: At 30KHz PWM frequency, The period of 30KHz is 33.3us , >30% PWM

dimming frequency meets 10us minimum on duty spec
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9. Timing Characteristics

9.1 Timing Characteristics

Table 6 Interface Timings

Synchronization Method : DE only

Parameter Symbol Min. Typ. Max. Unit Notes
CLKIN cycle time Tcph 20 ns .
CLKIN pulse duty Tewh 40 50 60 % =
Data set-up time Tdsu 8 = - ns .

Data hold time Tdhd 8 . _ ns 2
DE setup time Tesu 8 - - ns -

DE hold time Tehd 8 - ! ns :
Qutput stable time Tsst R - 6 us -
DCLK Frequency folk 28 30 40 MHz B
Horizontal Display Area thd 800 DCLK )
One Horizontal Line th 908 928 1080 DCLK :
H Blank Area th-blank 108 128 280 DCLK -
Vertical Display Area tvd 480 H o
V Period time tv 517 525 704 H .

V Blank Area tv- blank 37 45 224 H =

Note: H Blank area and V Blank area can not be changed at every frame

Page 11 of 20



LA ABERKERLQF

Zhejiang Xinli Optoelectronics Technology Co., Ltd

s e | N | B

9.2 Timing Diagram of Interface Signal

Figure 8 Timing Characteristics
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10. Power Consumption

Input power specifications are as follows

Table 8 Power Consumption

Symbol Parameter Min. Typ. Max. Units Condition
VDD Logic/LCD Drive Voltage 3.0 33 36 |[V] B
IDD VDD Current i 0.1 . [A] }
PDD VDD Power = - 0.7 | W] Black Pattern, 60Hz
Irush Rush Current = . 1.5 | [A] Note1
VDDrp Allowable Logic/ LCD 2 . 200 | [mVIp-p | Note 2

Drive Ripple Voltage
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Note 1. Measure Condition
Figure 9 VDD rising time

: 23V
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v rising ime

Note 2. VDD Power Dip Condition
Figure 10 VDD Power Dip

If Vit < Voo £Vmin , then ts <10ms; When the voltage return to normal our panel

must revive automatically.

11. Power ON/OFF Sequence

VDD power on/off sequence is as follows. Interface signals are also shown
in the chart. Signals from any system shall be Hi-Z state or low level when

VDD is off.

Power Sequence

'rI—L' i
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Power Sequencing Requirements

Parameter Symbol | Unit Min Typ Max
VDD Rise Time ™ ms 0.5 - 10
VDD Good to Signal Valid T2 ms 30 i 90
Signal Valid to Backlight On T3 ms 200 - -
Backlight Power On Time T4 ms 05 L} -
Backlight Power Good to System PWM On T5 ms 10 - -
System PWM ON to Backlight Enable On T6 ms 10 i -
Backlight Enable Off to System PWM Off TF ms 0 - -
System PWM Off to B/L Power Disable T8 ms 10 E -
Backlight Power Off Time T9 ms _ 10 30
Backlight Off to Signal Disable T10 ms 200 iz e
Signal Disable to VDD Down FiA ms 0 - 50
VDD Fall Time T12 ms 1 i 30
VDD Off Time T13 ms 500 - s

12 Application Circuit

Please consult our technical department for detail information.

13. Initial Code

Please consult our technical department for detail information.
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14. Electro-Optical Characteristics

Item Symbol Condition Min Typ Max Unit | Note
Response time Tr 6 =0° - 25 35 ms 4
Uniformity 5 &=0° 7
(Five point) WHITE | 1a=25C 70 ) ) "
Contrast ratio Cr 400 500 - - 3.5
White Luminance Lv 250 300 - - 3,7
[cd/m”2]
& =90° 60 70 - deg 6
Viewing angle range 0 @ =270° 60 70 - deg
gd=0° 40 50 - deg
& =180° 60 70 - deg
Color filter X =6 = 0° TBD 5
chromaticity White
(X, y) Y TBD

Note 1: Ambient temperature=25"C+£2C
Note 2: To be measured in the dark room with backlight unit.
Note 3: To be measured at the center area of panel with a viewing cone of 1 by Topcon

luminance meter BM-7A, after 10 minutes operation (module).

50cm |

Note 4: Definition of response time:

The output signals of photo detector are measured when the input signals are
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changed from “black” to “white” (rising time) and from “white” to “black” (falling
time), respectively. The response time is defined as the time interval between the 10%
and 90% of amplitudes.

Refer to figure as below.

A
o H ' : : oA : '
h=1 I o White Voo I
o 100% i i i i H : 1 :
a _: ] _: I‘ ._I L ) l
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=
3 P P o P
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Black | | : v i i 1 Black
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P 1 ] ] ' 1 1 —p
10% | -----=--—- Jewe e d o e sae s sres s s el S L RSt N——
— = — —— .
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T e b et
, i : : LI , : Time
. T Lol Ed Tr .

Note 5. Definition of contrast ratio:

Contrast ratio is calculated with the following formula:

Photo detector output when LCD is at “White” state

Contrast ratio (CR) =
Photo detector output when LCD is at “Black” state

Note 6. Definition of viewing angle

Viewing angle is the angle at which the contrast ratio is greater than 2, for TFT
module the contrast ratio is greater than 10. The angles are determined for the
horizontal or x axis and the vertical or y axis with respect to the z axis which is normal
to the LCD surface.

Nor
12 OVclock

6 O’clock
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Note 7. Surface luminance is the LCD surface from the surface with all pixels
displaying white. Refer to figure as below.
Measuring method for Contrast ratio, surface luminance, Luminance
uniformity, CIE (x, y) chromaticity
H

e
o~

P3

Active Area

\'m
<
b w B
~
A
@

A:5mm B:5mm H,V: Active Area
Light spot size £=7mm, 500mm distance from the LCD surface to detector lens
measurement instrument is TOPCON’s luminance meter BM-7A
Uniformity definition= [min of Spoint/max of Spoints]x100%

Lv = Surface Luminance with all white pixels (P5)
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15. Reliability Test

80°C,300

C,300

50C, %

240

16. Precautions for Operation and Storage
1.

Precautions for Operation
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2. Precautions for Storage

3. Warranty period
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17.Package Specification
TBD
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