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SPECIFICATION

PRODUCT NO. : X090DTLT-23
VERSION :__Ver1l.1
ISSUED DATE :__2018-7-4

This module uses ROHS material

FOR CUSTOMER :

[J: APPROVAL FOR SPECIFICATION
H: APPROVAL FOR SAMPLE

DATE APPROVED BY

Xinli Optronics

Presented by Reviewed by Organized by
—~ - & \
- 1% >
L I S
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 2018/6/30
1.1 Add silk-screen at main FPC 2018/7/4
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2. General Description and Features

The 9.0 inch Module named X090DTLT-23 is a-Si TFT-LCD module,
which is the type of transmissive. It is consisted of TFT-LCD Panel, Driver IC,
FPC, CTP and Back-Light unit. Features of this product are listed in the

following table.
NO Item Contents Unit
(1) | Module Outsize 212.80 x 129.50 x 8.27 mm
(2) | LCD Active area 196.61x 114.15 mm
(3) | Dot Number 1024 x 3(RGB) x 600 /
(4) | Dot size 0.064(W) X 0.19025(H) mm mm
(5) | LCD type TFT Transmissive /
(6) | Display Color 16M /
(7) | Viewing direction 6 O’clock
(8) | Backlight Type 30-chip /
(9) | Power Supply 3.3(TYP) \%
(10) | Interface FPC 0. Smm_Pitch 40pin /
(11) | Interface type LVDS /
(12) | Module weight TBD g
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NOTES:
1.DISPLAY TYPE: TFT-LCD,

TRANSMISSIVE, NORMALLY WHITE;
2.0PERATING TEMP: -20°C~70°C;

3.STORAGE TEMP: -30°C~80°C;

4 VIEWING DIRECTION:12 O'CLOCK;
5.BACKLIGHT: 30 CHIP-WHITE LEDS; IF=300mA;
VF=9.6V(TYP)

6 MOUDULE BRIGHTNESS: 360CD/M2 (TYP.)
8.GENERAL TOLERANCE: +0.3MM;

AR,V ASER NARRER; 64 "ROHS B4;
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MODULE NO.: X090DTLT-23
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Interface Pin Connection

FPC Connector is used for the module electronics interface. The recommended model is
FH12A-40S-0.5SH manufactured by Hirose.

NO | Symbol | Level Description

1 VCOM P Common Voltage

2 DVDD P Power Voltage for digital circuit

3 DVDD P Power Voltage for digital circuit

4 NC - No connection

5 RESET I Global reset pin: Active low to enter reset mode.
Suggest connecting with an RC reset circuit for
stability. Normally pull high. (R=10K , C=0.1pF)

6 U/D I When U/D="0", set top to bottom scan direction.
When U/D="1", set bottom to top scan direction.

7 L/R I When L/R="0”, set right to left scan direction.
When L/R="1", set left to right scan direction.

8 STBYB I Standby mode, Normally pulled high
STBYB = “1”, normal operation
STBYB =“0”, timing controller, source
driver will turn off, all output are High-Z

9 GND P Ground

10 RXCLKIN- I - LVDS differential clock input

11 RXCLKIN+ | + LVDS differential clock input

12 GND P Ground

13 RXINO- I - LVDS differential data input

14 RXINO+ I + LVDS differential data input

15 GND P Ground

16 RXIN1- I - LVDS differential data input

17 RXIN1+ I + LVDS differential data input

18 GND P Ground

19 RXIN2- I - LVDS differential data input

20 RXIN2+ I + LVDS differential data input

21 GND P Ground

22 RXIN3- I - LVDS differential data input

23 RXIN3+ I + LVDS differential data input

Xinli Optronics Co., Ltd
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24 GND P Ground
25 SELB 6bit/8bit mode select
If LVDS input data is 6 bits ,SELB must be set to High;
If LVDS input data is 8 bits ,SELB must be set to Low.
26 GND P Ground
27 AVDD P Power supply for analog circuits
28 GND P Ground
29 VGH P Power supply for drive output High
30 NC - No connection
31 NC - No connection
32 VGL P Power supply for drive output Low
33 GND P Ground
34 NC - No connection
35 NC - No connection
36 NC - No connection
37 NC - No connection
38 NC - No connection
39 NC - No connection
40 NC - No connection

5. Maximum Rating

Item Symbol Rating Unit
Operating temperature Top -20 to 70 T
Storage temperature Tst -30 to 80 T
Power Voltage for digital circuit VDD -0.5~3.96 A%
Power supply for drive output High VGH -0.3~42 A%
Power supply for drive output Low VGL (VGH-42)~0.3 A%
Power supply for analog circuits AVDD -0.5~14.85 A%

NOTE:

If the module was used these absolute maximum ratings as above, it may be

damaged permanently. Using the module within the following electrical characteristic

conditions are also exceeded, the module will malfunction and cause poor reliability.

VDD>GND must be maintained.

Xinli Optronics Co., Ltd
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6. Electrical Characteristics

Item Symbol Min. Typ. Max. Unit
Power Voltage for digital circuit VDD 3.0 33 3.6 v
Power supply for drive output High| VGH 17 18 19 Vv
Power supply for drive output Low VGL -7.0 -8.0 -9.0 A%
Power supply for analog circuits AVDD 10..6 10.8 11.0 \Y%
Common Voltage VCOM - 4.25 - \Y%
Logic input signal H level Vi 0.7*VDD - VDD \Y%
Voltage L level Vi 0 S 0.3*VDD Vv
Logic output H level Vo 0.8*VDD - VDD v
signal Voltage L level Vou 0 ] 02*VDD | V
7. Backlight Characteristics
Item syb | Min Typ Max | Unit | Condition
Voltage A% - 9.6 - \Y [F=300mA
Number of LED - 30 pcs
Power Consumption | PWF - 2880 - mW
LED life-span - 20000 - - Hrs

Xinli Optronics Co., Ltd
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8. Timing Characteristics

When power on: VDD—VGH/VGL

When power off; VGH—=VGL—VDD

I
Ilr
/
VSS 1.8V A7 |
& Il -. b t
I [-I
I I'|Il
b
I ] "|I
I I \
boa g VGL
L
=0s
® DE mode
Parameter Symbol - Spec. Unit
Min. Typ. Max.
DCLK Frequency felk 40.8 51.2 67.2 MHz
Horizontal Display Area thd 1024 DCLK
HSD Period th 1114 1344 1400 DCLK
HSD Blanking thb+ thfp 90 320 376 DCLK
Vertical Display Area tvd 600 Ty
VSD Period tv 610 635 800 Ty
VSD Blanking tvbp+ tvip 10 35 200 Ty
® HV mode
Horizontal timing
Spec. .
Parameter Symbol - Unit
y Min. Typ. Max.
DCLK Frequency folk 449 51.2 63 MHz
Horizontal Display Area thd 1024 DCLK
HSD Period th 1200 1344 1400 DCLK
HSD Pulse Width thpw 1 - 140 DCLK
HSD Back Porch thbp 160 DCLK
HSD Front Porch thfp 16 160 216 DCLK
Page 8 of 19
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Vertical Timing

Spec. -

Parameter Symbol Min. | Typ. | WMax. Unit
Vertical Display Area tvd 600 Ty
VSD Period tv 624 635 750 Ty
VSD Pulse Width tvpw 1 - 20 Ty
VSD Back Porch tvbp 23 Th
VSD Front Porch tvip 1 | 12 | 127 Ty

CLKIN N
Tdsu
To%
Data ~ | First caf
3%

DEN —ﬁ-%
CLKIN 1

VSD

0%

4 0% Y
HSD — e L
a0 30% 30%
Thst—wf [

Parameter Symbol = Spec. Unit Condition
Min. Typ. Max.
Clock frequency Ryrcix 20 - 71 MHz |-
| Vip |[=400mV
Input data skew margin Trakm 500 - - pS Rivom =1.2V
RXFCLK =71MHz
Clock high time Toven - (7" Rypok) - ns -
Clock low time Tuvel - 3/(7* Rxreik) - ns
PLL wake-up time TampLL - - 150 us

LVDS mode AC electrical characteristics

Xinli Optronics Co., Ltd Page 9 of 19
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Ideal TX Pulse Position Ideal TX Pullse Position
Trekw - Receiver strobe margin
Rzpos | Receiver strobe paosition
Tew : Strobe width {Internal data sampling window)
LVDS mode DC electrical characteristics
Parameter Symbol Min ST|;epc. Max Unit Condition
Differential input high ~ ~ -
Threshold voltage Ravn +0.1 v Ryen=1.2V
Differential input low
threshold voliage Rt 0.1 ) v
Input voltage range R 0 VDD-1.2+ v )
(singled-end) N [Vipl2
Differential input common
Mode vohage Rcven [Vipl/2 VDD-1.2 ' -
Differential input voltage | Vio | 0.2 0.6 W -
Differential input leakage
Current RVxiz -10 +10 pA -
LVDS Digital Operating | 14,5 - 15 30 mA | Folk=65MHz, VDD=3.3V
Current
LWVDS Digital Stand-by Istivds . 10 50 bA Clock & all Functions are
Current stopped
LVDS mode DC electrical characteristics
Xinli Optronics Co., Ltd Page 10 of 19
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Single-end Signals

MINDx
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LVDS mode data input format
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HS.

DCLK.

(HV Mode)
Rﬂ-—RT (IRIRYRYR( R/ R(RY{R = --—-----—--:.---:

GI~GT. i {(aWaeYaVsaYayel=) (=¥ =W=lakel=)f=i= j
BO~B7. (BENBB RN ENBY BB (e i o \

RO~R7. (RYRYRYR{RYR(R R )
GO0~G7- BYEVe e\ e\ e = SWENEVENENEEZNEY
B0~B7. i (ByVBYe\ BB YB B = VRV NS =VEY
(DE Mode)

DE.

Vs. # tvpew ‘ ‘

i TTHHTHHHTFTWHHFHHHHHHHFW T
. g (ULLUULJULJWW g uu

Values
Item Symbol Unit Remark
Min. Typ. | Max.
Horizontal Display Area thd - 800 - |DCLK
DCLK Frequency felk 26.4 333 | 46.8 | MHz
One Horizontal Line th 862 1056 | 1200 [DCLK
HS pulse width thpw 1 . 40 [DCLK
HS Blanking thb 46 46 46 |DCLK
HS Front Porch thfp 16 210 354 |DCLK

Xinli Optronics Co., Ltd Page 12 of 19
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Values
Item Symbol Unit Remark
Min. Typ. | Max.
Vertical Display Area tvd - 480 - TH
VS period time tv 510 525 650 | TH
VS pulse width tvpw 1 - 20 | TH
VS Blanking tvb 23 23 23 TH
V'S Front Porch tvfp 7 22 147 | TH

Xinli Optronics Co., Ltd
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9. Electro-Optical Characteristics

Item Symbol Condition Min Typ Max Unit | Note
Response time Tr 6 =0° - 10 - ms
Tf @=0° - 15 - ms
Uniformity 5 Ta=25C - 75 - %
(Five point) WHITE
Contrast ratio Cr - 500 - - 3.5
Surface Luminance Lv 280 360 - - 3,7
& =90° - 70 - deg
Viewing angle range 0 & =270° - 70 - deg
d=0° - 70 - deg
& =180° - 50 - deg
Color filter White X 8=¢=0° | 0.260 | 0300 | 0.340
chromaticity
Y 0.290 | 0.330 0.370
*,y)

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).

Xinli Optronics Co., Ltd
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50cm |

Note 4: Definition of response time:

The output signals of photo detector are measured when the input signals are
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

100%
90%

asuodsal [eando

10%

0%

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.

Xinli Optronics Co., Ltd Page 15 of 19
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Normal:
0=0’ 12 O’clock
6  $=180

¢=270 / / $=90
9 O’clock / b / 3 O’clock

| Z
o=0
6 O’clock

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
<

>\

Active Area

........... OP4O .

A:5mm B:5mm H,V: Active Area
Light spot size A=7mm, 500mm distance from the LCD surface to detector lens

measurement instrument is TOPCON’s luminance meter BM-7A

Xinli Optronics Co., Ltd Page 16 of 19
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Uniformity definition= [min of Spoint/max of Spoints]x100%

Lv = Average Surface Luminance with all white pixels (P1, P2, P 3, P4, Ps)

10. Reliability Test

This standard reliability test is done only for the first lot of MP products. Custom

er and supplier must hold a discussion if other reliability test is requested by customer.

NO. | Test Item Description Test Condition
High temperature | Endurance test applying the high
I bpying Te e 80°C,240 H
storage storage temperature for a long time
Low temperature | Endurance test applying the
> P PPLIng _ 130°C,240H
storage low storage temperature for a long time
High temperature | Endurance test applying the electric stress
3 [TEETP , e s _ 70°C 240H
operation under high temperature for a long time
Low temperature | Endurance test applying the electric stress .
4 _ . -20°C,240H
operation under low temperature for a long time
5 High temperature | Endurance test applying the high temperature | 60°C,90% RH,
/humidity storage | and high humidity storage for a long time 240H
Endurance test applying the low
and high temperature cycle
; Temperature Cycl | -30C— —25C «— —807C -30°C/80°7C,
e (Non operation) | 30min 5min 30min 10 cycles
one cycle

11. Precautions for Operation and Storage

1. Precautions for Operation
(1)Since LCD panel made of glass,in order to prevent from glass broken or color

tone change,please do not apply any mechanical shock or impact or excessive

force to it when installing the LCD module.

(2)If LCD panel is broken and liquid crystal substance leaks out and contact your

skin or clothes,please immediately wash it off by using soap and water.

(3)The polarizer on the LCD surface is soft and easily scratched.Please be careful

Xinli Optronics Co., Ltd
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when handling.
(4)If LCD surface becomes contaminated,please wipe it off gently by using mois
ten soft cloth with normal hexane,do not use acetone,ketone,ethanol, alcohol or
water.If there is saliva or water on the LCD surface,please wipe it off immediate
ly.
(5)When handing LCD module,please be sure that the body and the tools are
properly grounded.And do not touch I/F pins with bare hands or contaminate I/F
pins.
(6)Do not attempt to disassemble or process the LCD module.
(7)LCD module should be used under recommended operating conditions shown
in chapter 6 and 7.
(8)Response time will be extremely slower at lower temperature than at specified
temperature and LCD will show different color when at higher temperature.The
phenomenon will disappear when returning to specified condition.
(9)Foggy dew,moisture condensation or water droplets deposited on surface
and contact terminals will cause polarizer stain or damage,the deteriorated
display quality and electrochemical reaction then leads to the shorter life time
and permanent damage to the module probably.Please pay attention to the enviro
nmental temperature and humidity.

2. Precautions for Storage
(1)Please store LCD module in a dark place,avoid exposure to sunlight,the light
of fluorescent lamp or any ultraviolet ray.
(2)Keep the environment temperature at between 10°Cand 35 ‘C
and at normal humidity.Avoid high temperature,high humidity or temperature
below 0°C.
(3)That keeps the LCD modules stored in the container shipped from supplier be
fore using them is recommended.
(4)Do not leave any article on the LCD module surface for an extended period of

time.
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12. Package Specification
TBD
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