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1. Revision Recode

Acceptable Quality Level

Revision Description Date
1.0 Initial Release 2020/6/30
1.1 Add the LED’s Types of information (page 8) 2020/7/1
1.2 Add the Drawing of BLG (page 5) 2020/9/7

Update the Mechanical Dimension(page 4)
1.3 . . 2020/10/20
Add Package Specification(Page 16)
Add the Standby Current(page 8)
14 . 2020/10/28
Update the Cosmetic Defect standard(Page 13)
Update the Standby C t 8
1.5 pdate the Standby Current(page ) 2021/1/25
Add note of the Color filter chromaticity(page 9)
1.6 Update the Standby Current When VCC=3.3V (page 8) | 2021/2/3
1.7 Add the drawing of the pixel’s arrangement and size 2021/4/23
Add the Quality Assurance Scope, Sampling Plan,
1.8 Quality Assu i W 2021/5/10
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2. General Description and Features

The 0.96 inch Module named TCXD010MBLON-2 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 Outsize 13.5%27.95*%1.9 mm
(2) | LCD Active area 10.8%21.696 mm
(3) | Dot Number 80*3(RGB)*160 /
(4) | Pixel size 0.135%0.1356 mm
(5) | LCD type TFT Transmissive /
(6) | Display Color 262K /
(7) | Viewing direction Free O’clock
(8) | Backlight Type 1-chip LED /
(9) | Power Supply 2.8 (TYP) \Y%
(10) | IC NV3022B /
(11) | Interface FPC 0.3mm_Pitch 11 pin /
(12) | Interface type SPI interface /
(13) | Module weight TBD g

0.135

HI 0.045

0.96” 80RGB*160
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1. DISPLAY TYPE 0.96” TFT, TRANSMISIVE DETAIL A (2:1)
[ | 2. VIEWING DIRECTION FREE CN:04 6844 711 002 846+ (KYOCERA)
3. DRIVER IC NV3022B
9 ot e \ 4 —1 | MODULE NO. :TCXD0O10MBLON—-2
L BACKL TG L Chip While LED LEDA & LEDK [PEWNLAHTLLE 16 AT AT IR A m%ﬁm zao UNIT —
5 OPERATIVE VOLTAGE 9.8V x ediang XinLi Optoelectronics Technology Co.,| mm
6, OPERATIVE TEWP T C LED CIRCUIT DIAGRAM 7 ¢ LCM OUTLINE DIMENSION | PREPARED DATE
7. STORAGE TEMP. -30° C 70 80° € VF=3.1V IF=20mA D/N  [TCXDO1OMBLON-2 _u>om7 1/1 7 CHECK DATE
8. CONNECTOR FPC VER: A [REV] 1 |APPROVED DATE
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Condition ey \ . = |MODULE NO. :TCXD010MBLON-2
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4. Interface Pin Connection

LCM interface Pin
NO | Symbol | Level Description
1 SDA I SPI interface input/output pin.
s -The data is latched on the rising edge of the

SCL signal.

2 SCL I This pin is used to be serial interface clock.

3 RS I 4-line system (D/CX): Serves as command or parameter

% select.

4 RES I This signal will reset the device and it must be
applied to properly initialize the chip.

5 CS I Chip select signal input (low active)

6 GND P Ground

7 NC - Not Connect

8 vCC P Power supply(2.8V)

9 LEDK P Back light power supply negative

10 LEDA P Back light power supply positive

11 GND P Ground




MiIlMmAXENBTERLQA

—CINLL

Zhejiang Xinli Optoelectronics Technology Co., Ltd

5. Block Diagram

13
I/F
NV3022B
80
80X160
6. Maximum Rating

Item Symbol Rating Unit
Operating temperature Top -20 to 70 °C
Storage temperature Tst -30 to 80 °C
Humidity RH 90%(Max60C) RH
Analog power supply VCC -0.3~4.6 A%
Supply voltage (Logic) I0VCC -0.3~4.6 A%
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7. Electrical Characteristics

Item Symbol Condition Min. Typ. Max. |Unit
Analog power supply VCC - 2.6 2.8 33 \Y%
Interface operation voltage | IOVCC - 1.65 1.8/2.8 3.3 \Y%
Input current IDD - - 12 - mA
Standby Current VCC 2.8V - - 30 uA
1 I
(Use Xinli’s SW) VCC 3.3V - - 50 A
8. Backlight Characteristics
Item syb | Min Typ Max | Unit | Condition
Voltage Vf - 3.1 - A% IF=20mA
Luminance Lv - 500 - cd/m2
Number of LED - 1 pcs -
Operating Life Time - - 20000 - Hrs
LED TYPE LC-S04-WB-B42E(A77)

Note 1: The LED Supply voltage is defined by the number of LED at Ta=25C.
Note 2: Operating life means brightness goes down to 50% initial brightness. Typical
operating life tine is estimated data.

9. Timing Characteristics

Please consult our technical department for detail information.

10. Application Circuit

Please consult our technical department for detail information.

Initial Code

Please consult our technical department for detail information.

11.
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12. Electro-Optical Characteristics

Item Symbol Condition Min Typ Max Unit | Note
Response time Tr+Tf 6 =0° - 30 40 ms 4
Uniformity 5 @=0° - 80 - % 7
(Five point) WHITE | [a=25C
Contrast ratio Cr 700 800 - - 3.5
Surface Luminance Lv - 500 - P 3,7
& =90° 80 85 - deg 6
Viewing angle range 0 J=270° 80 85 - deg
d=0° 80 85 - deg
J=180° 80 85 - deg
X - . -
White
Y 4 8 -
Color filter Red X 0.640 | 0.655 | 0.670 -
. Y 0=¢= 0.303 | 0.318 | 0.333
chromaticity g CF
X 0 0.273 | 0.288 | 0.303
x,y) Green Glass
Y 0.530 | 0.545 | 0.560
X 0.123 | 0.138 | 0.153
Blue
Y 0.106 | 0.121 0.136

Note 1: Ambient temperature=25C+£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




—CINLL

FIHFAAENBEERA T

ov Co., Ltd

o "2

Zhejiang Xinli Optoelectronics Technolo

Note 4: Definition of response time:

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

Refer to figure as below.

N — -
100 — —
9':' ------------------- - - PR B -
Optical
Response
10 ...............
0 white white

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 10 for TFT
module. 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.

$p=90 *
(12:00) yu

TFTLCD
MODULE

N == ———

10
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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

<

>\

........... OP4O »

Active Area

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
Uniformity definition= [min of Spoint/max of Spoints]x100%

Lv = Surface Luminance with all white pixels (P5s)

11
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13. Quality Assurance

The customer should check and accept the products of XINLI within
one month after reception. This standard for Quality Assurance should
affirm the quality of LCD products to supply to purchaser by XINLI
Company Limited.

1. Scope
Display Quality Evaluation
Mechanics Specification

2. Sampling Plan

MIL-STD-105E

Unless there is other agreement, the sampling plan for incoming inspection
shall follow MIL-STD-105E.

Lot size: Quantity per shipment as one lot (different model as different lot).

Sampling type: Normal inspection, single sampling.

Sampling level: Level II.

3. Acceptable Quality Level

Item Major Minor
Appearance 1.5% 2.5%
Electrical 1.0% 1.5%

Classification of defects:

(1) Major defect: Any defect may result in functional failure, or reduce the
usability of product for its purpose. For example: Electrical failure, deformation
and etc.

(2) Minor defect: The criteria on major or minor judgment will be
according with the classification of defects.

4. Panel Inspection Condition
(1) The environmental conditions for inspection shall be as follows:
Room temperature: 20+=3C
Humidity: 65+20%RH
(2) Ambient illumination condition need 750lux for visual cosmetic
inspection (300lux for Electrical characteristic functional inspection.)
(3) The distance from eyes to LCD must be 30cm.
(4) Viewing direction must be within 30 degrees to vertical line of LCD
center.

12
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EYE EYE
30° 0°
LCD /
5. Major defect
. Classification
No. Item Inspection Standard
of defects
1) No display
2) Display abnormally
3) Open or missing segment
All functional ) Op 858
1 4) Short circuit Major
defects
5) Excess power consumption
6) Backlight no lighting, flickering and abnormal
lighting
2 Missing Missing component Major
Outline Overall outline dimension beyond the drawing is not
3 Major
dimension | allowed
6. Cosmetic defect in the Active Area
. Classification
No. Item Inspection Standard
of defects
(spot defect)
Bright Dot/ Size @ (mm) Acceptable Quantity
Dark Dot/
®=0.15 Ignore
Foreign
1 | Material/ 0.15<®=0.2 2 Minor
Spot/Dent
0.2<d 0
/Bubble
On the
polarizer
—_—

13
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(line defect) Define: Width W
Foreign | LengthL
Material Width Length(mm);Acceptable Qty
5 /Scratch Mi
= mor
On the 0.03<W =0.05 L=2.0;N=2
polarizer
0.05<W or L>3.0 Define as spot defect
3 Mura Follow Limit sample if necessary by 5%ND filter Minor

#*Note1) D = Diameter, L = Length, W = Width, N = Number

D=(a+k)/2

—T

L

[ Imvrisible ]

d

¥

5% ND Filt
& er“

P

[ Visible ]

[

"NO dot defect”
(=ignored)

"1 dot defect"
(=counted)

I=
2 Note2) For pixel defect, dot means a sub-pixel. Dot defects should be larger than half size of a

Sub -pixel. Dot which is invisible through 5% ND filter or smaller than 1/2 of sub-pixel size will
not counted as "1 dot" defect.

[Largerthan 112 ] [Smallerthan 1/2]
RGB RGB
"1 dot defect" "No dot defect"
(=counted) (=ignored)

14
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14. 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.

(Package state)

each time

NO. | Test Item Description Test Condition
High temperature | Endurance test applying the high
1 g P pplying g' 80°C .96 H
storage storage temperature for a long time
Low temperature | Endurance test applying the
2 P bPLyInE | 30°C,96H
storage low storage temperature for a long time
High temperature | Endurance test applying the electric stress
3 g ' P . pplying ‘ 70°C.96H
operation under high temperature for a long time
Low temperature | Endurance test applying the electric stress .
4 . _ -20°C,96H
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 96H
Endurance test applying the low
and high temperature cycle
6 Temperature Cycl | -30C«— —25C «— —807C -30°C/80°C,
e 30min 5min 30min 10 cycles
one cycle
7 Vibration Test 10Hz~150Hz,100m/s2 120min
8 Shock Test Half-sine wave 300m/s2, 11ms
Drop Test Concrete floor, 1 corner, 3 edges, 6 sides
? 600mm

15
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15. 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
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.

16



FIHFAAENBEERA T

Zhejiang Xinli Optoelectronics Technology Co., Ltd

—CINLL

(4)Do not leave any article on the LCD module surface for an extended period of
time.

3. Warranty period

Warrants for a period of 12 Months from the shipping date when stored or used

under normal condition.

16. Package Specification
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