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1. OVERVIEW

ATM1010L21-CT2 is 10.1” color TFT-LCD (Thin Film Transistor Liquid Crystal

Display) module composed of LCD panel, driver ICs ,control circuit and LED backlight. By

applying 1024x600 images are displayed on the 10.1” diagonal screen. Display 16.2M

colors by R.G.B signal input.

General specification are summarized in the following table:

ITEM

SPECIFICATION

Display Area (mm)

222.72(W) x 125.28(H)

Number of Pixels

1024(H) x 3 (RGB) x 600(V)

Pixel Pitch (mm)

0.2175(W) x 0.2088(H)

Color Pixel Arrangement

RGB vertical stripe

Display Mode

Normally white

Number of Colors 16.2M

Brightness (cd/m”"2) 350nit(typ)

Response Time (ms) 25ms(typ.)

Optimum Viewing Direction 6 O'clock(Max contrast ratio,Gray level inversion)
Contrast Ratio 600:1

Viewing Angle ( CR=10)

140degree (Horizontal.)

120degree (Vertical)

Power Consumption (W) 3.16(typ.)
Interface connection LVDS
Min. Typ. Max.
. Horizontal (H) 234.7 235 235.3
Module Size (mm) Vertical (V) 1427 143 1433
Depth (D) w/o FPC 4.2 4.5 4.8
Assembly size(mm) 235.00(H) X 143.00(V) X 6.8(D)
Module Weight (g) 285(typ)
Backlight Unit LED
Surface Treatment Clear
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2. ABSOLUTE MAXIMUM RATINGS

The following are maximun values which, if exceeded, may cause faulty operation ordamage

to the unit.
Iltem Symbol Min. Max. Unit Note
Digital Supply Voltage vbb -0.3 3.96 V
VDD_LVDS
Analog Supply Voltage AVDD -0.5 14.85 Vv
Gate On Voltage VGH -0.3 40 \Y
Gate Off Voltage VGL -20 0.3 V
Gate On-Gate Off Voltage VGH-VGL 12 40 V
NINO ~ NIN3
Signal Input Voltage PINO ~ PIN3 -0.5 5 V
NINC,PINC
Forward Current (per LED) If - 40 mA
Reverse Voltage (per LED) VR - 5 V
Pulse forward current (per LED) Ifp - 100 mA Note 1. 2
Operation Temperature Top -20 70 C Note 3
Storage Temperature Tstg -30 80 C Note 3

Note1: Ifp Conditions :

Duty= 1/10@Pulse Width=10msec

Note2: Each one of LED operation must be follow diagram of Ambient Temperature and Allowable

Forward Current.

B Ambient Temperature vs.
Allowable Forward Current

50

Allowable Forward Current IF (mA)

0 20 40 60
Ambient Temperature Ta (°C)

50

100

Note3: If users use the product out off the environmemtal operation range (temperature and humidity) ,

it will have visual quality concerns.

ZETTLER DISPLAYS
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3. ELECTRICAL CHARACTERISTICS

3.1. TFTLCD
Iltem Symbol MIN TYP MAX UNIT NOTE
Digital Power Supply DVDD
Voltage For LCD | DVDD_LVDS 3 3.3 36 v
\VID
VeM —bADL - |4 DL v Note 1
2
Logic Input Voltage [VIDI 200 - 600 mV Note 1
: - VCM=1.2V
(LVDS:IN+IN-) VTH - - 100 mV
Note 1
VTL -100 - - mV
Analog Power Suppl
g Fower supply AVDD 9.4 9.6 9.8 v
Voltage
Gate On Power Supply
VGH 17 18 19 \Y
Voltage
Gate Off Power Supply
VGL -6.6 -6 -5.4 Y
Voltage
Common Power Supply
VCOM 3.8 4.0 4.2 Vv Note 2
Voltage
V1 - 9.02 - V
V2 - 9.01 - Y,
V3 - 7.62 - Y,
V4 - 7.15 - vV
V5 - 6.85 - vV
V6 - 6.52 - \Y
V7 - 6.46 - \Y,
Gamma Voltage
V8 - 3.58 - \Y
V9 - 3.5 - \Y
V10 - 3.1 - \Y
V11 - 2.76 - \Y
V12 - 2.23 - \Y
V13 - 0.67 - Y,
V14 - 0.63 - \Y

Note1: LVDS signal

LVDS VINP

LVDS VINN

ZETTLER DISPLAYS




ATM1010L21-CT2(ZETTLER DISPLAYS) TFT MODULE V3.1

Note2: Please

s—————— : adjust VCOM
LT W V S ¥ AN to make the
viL | 1 flicker level be
7\ /N . minimum.
VCM
GND 4
3.2. TFT-LCD Current Consumption
ltem Symbol | Condition Min. | Typ. | Max. | Unit Note
Gate on power current | IVGH VGH =18V - 0.5 1 mA Note 1
Gate off power current | IVGL VGL= -6V - 0.5 1 mA Note 1
Digital power current VDD VDD = 3.3V - 40 50 mA Note 1
Analog power current | IAVDD | AVDD = 9.6V - 35 45 mA Note 1
Total Power PC - | 480 | 621 | mW | Note 1
Consumption

Note 1: Typical: Under 256 gray pattern
Maximum: Under black pattern

256 gray pattern

3.3. Power. Signal sequence

Black pattern

Power On: DVDD—AVDD/VGL—VGH—Video &Logic Signal—Backlight
Power Off: Backlight—Video &Logic Signal—VGH—AVDD/VGL—DVDD

ZETTLER DISPLAYS
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VGH

AVDD

DVDD

GND

VGL

|
Backlight OFF ON OFF
MEE— le—t
0<Ti=1oms | q2 I O
T2>0ms Oms<T7<50ms
T3>20ms Oms<T8<50ms
T4>0ms T9>0ms
T5>10ms T10=0ms
0<T6=10ms 0<T11=10ms
T12=200ms T13=200ms
3.4. Backlight
Ta=25C
ITEM SYMBOL CONDITIONS MIN TYP MAX UNIT NOTE
Ta=25C
LED current IL ) -- 140 -- mA
(20mA/series)
Ta=25C
LED voltage VL . 17.5 18.5 19.5 vV
20mA/series)
. Ta=25C
Power consumption WL , -- 2.590 -- w
(20mA/series)
_— Ta=25C
LED Lifetime - 20000 -- -- Hr
IF=20mA
Remarks:

*1) LED Circuit Diagram
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A

NUONC N N NG N
AN N N NN NN N
NUONC N N NG N
AN N N NN R NN N
NUONC NG N N N
NUONU NG NU N N\

LEDH % K

(6S7P=42LED)

*2) A:Anode(+),K:Cathode(—)

*3) Suggestion: Using the constant current control to avoid the leakage light and brightness
quality issue.

*4) Definition of Led lifetime:Luminance < Initial luminance 50%.
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4. INTERFACE CONNECTION
4.1. CN1 (Input Signal)
FPC Connector is used for the module electronics interface. The recommended model is
HIROSE FH28-60S-0.5SH(05), MOLEX 1040606017 or compatible.

PIN NO SYMBOL DESCRIPTION NOTE

AGND Analog ground

AVDD Analog power

DVvDD Digital power

GND Digital ground

VCOM Common voltage

DVvDD Digital power

GND Digital ground

V14 Gamma correction voltage reference
V13 Gamma correction voltage reference
V12 Gamma correction voltage reference
V11 Gamma correction voltage reference
V10 Gamma correction voltage reference
V9 Gamma correction voltage reference
V8 Gamma correction voltage reference

GND Digital ground

DVDD_LVDS | LVDS power
GND Digital ground

PIND3 Positive LVDS differential data input

333302 |33|2[a]e|e|~|o|o| s w|m| -

NIND3 Negative LVDS differential data input

20 GND Digital ground

21 PINC Positive LVDS differential clock input

22 NINC Negative LVDS differential clock input

23 GND Digital ground

24 PIND2 Positive LVDS differential data input

25 NIND2 Negative LVDS differential data input

26 GND Digital ground

27 PIND1 Positive LVDS differential data input

28 NIND1 Negative LVDS differential data input

29 GND Digital ground

30 PINDO Positive LVDS differential data input

31 NINDO Negative LVDS differential data input

32 GND Digital ground

33 GND_LVDS | LVDS ground
Global reset pin. Active low to enter reset state.

34 GRB Suggest to connecting with an RC reset circuit for stability.
Normally pull high. (R=10KQ, C=0.1 uF)
Standby mode, normally pull high

35 STBYB STBYB=" 1” , normal operation

STBYB=" 0” ,timing control, source driver will turn off, all
output are high-Z
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36 SHLR Left or right display control Note 1
37 DVvDD Digital power
38 UPDN Up / down display control Note 1
39 AGND Analog ground
40 AVDD Analog power
41 VCOM Common voltage
Dithering function enable control. Normally pull low
42 DITH DITHER = “1” , Enable internal dithering function
DITHER = *“0” , Disable internal dithering function
43 GND Digital ground
44 DVDD Digital Power
45 GND Digital ground
46 V7 Gamma correction voltage reference
47 V6 Gamma correction voltage reference
48 V5 Gamma correction voltage reference
49 V4 Gamma correction voltage reference
50 V3 Gamma correction voltage reference
51 V2 Gamma correction voltage reference
52 V1 Gamma correction voltage reference
53 GND Digital ground
54 DVvDD Digital power
6bit/8bit mode select,
55 SELB SELB = “0”, LVDS input data is 8bits Note 2
SELB =“1”, LVDS input data is 6bits
56 VGH Positive power for TFT
57 DVDD Digital power for Gate IC
58 VGL Negative power for TFT
59 GND Digital ground for Gate IC
60 NC Not connect

Remarks: Mating connector: 089K60-000100-G2-R (STARCONN)
Note 1:UPDN and SHLR control function

ubD LR FUNCTION

0 1 Normal display
0 0 Inverse Left and Right
1 1 Inverse Up and Down
1 0 Inverse Left and Right
Inverse Up and Down

ZETTLER DISPLAYS
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4 Up

Left <ﬁ

<" Down

Note 2: if LVDS input data is 6bits,SELB must must be set to High
if LVDS input data is 8bit , SELB must be set to Low
DITH and SELB control function

DITH SELB FUCTION
0 1 Colors (262K)
0 0 Colors (262K)
1 1 Colors (262K)
1 0 Colors (16.2M)

4.2. CN2 (backlight)

PIN NO SYMBOL FUNCTION
1 A Anode
2 K Cathode

Note:
Input connector : BHSR-02VS-1(JST)
Outlet connector: SM02B-BHSS-1(JST)

ZETTLER DISPLAYS
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5. INPUT SIGNAL(DE ONLY MODE)

5.1. Timing Specification
ITEM SYMBOL MIN TYP MAX UNIT
LVDS input
) CLK Frequency telk 45 51.2 57 MHz
signal sequence
Horizontal total
) tH 1324 1344 1364 tCLK
Time
. Horizontal
Horizontal ) ) tHA 1024 tCLK
effective Time
LCD input signal Horizontal Blank ;
sequence DENA Time HB 300 320 340 tCLK
(InputLVDS : .
Transmitter) Vertical total Time tv 625 635 645 tH
Vertical effective
. tvA 600 tH
Vertical Time
Vertical Blank
) tvB 25 35 45 tH
Time

5.2.
5.2.1.

DCLK

Horizontal Timing Sequence:

tcux

First Data

DATA
(R,G, B)

Invalid Data
t

DENA

HE

Timing sequence(Timing chart)

4

Last Data

taa

\

»

tu

Invalid Data X
1

5.2.2. Vertical Timing Sequence:

twr

LINE DATAX

00

=B 000NE800

DENA

r

tve

(

Invalid Data

TUUUUU
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5.2.3. LVDS Input Data mapping
6 Bit LVDS input

NINC

PINDOD
NINDO

PIND1
G1

SISV
alale
g

C
=

NIND2

PREVIOUS —b| DATA for curren

8 Bit LVDS input

> > > K
IR P I N P

DG D >

|

L]

>

I o S B SE
>

g

g o m ("] o
< ~ (] 4 =3
B 5 S B
g

b o - o -

o

J:-—

A

T ONRN N N
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6. OPTICAL CHARACTERISTICS

Ta=25C, VCC=3.3V

ITEM SYMBOL [CONDITIONS| MIN TYP MAX | UNIT | NOTE
Contrast Ratio CR Point-5 500 600 -- 1,2,3
Luminance(CEN) LW Point-5 300 350 cd/m? 1,3
Luminance Uniformity AL 70 80 % 1,3
Response Time Tr +Tf Point-5 ; 25 40 | ms | 135
(White - Black)
NTSC - Point-5 45 50 - % 1,4
, Left(w) 60 70 - ° 1,4
Horizontal -
Viewing ' Righttw)| CR=10 | &0 | 70 ~ : 14
Angle 0 int- - °
g Vertical Upper( 6 ) Point-5 40 50 1,4
Down(© ) 60 70 - ° 1,4
. Wx 0.273 | 0.313 | 0.353
White Wy 0.289 | 0.329 | 0.369
Red Rx 0.550 | 0.590 | 0.630
Color Ry : 0.300 | 0.340 | 0.380
Coordinate Point-5 N 1.3
Green Gx 0.301 | 0.341 0.381
Gy 0.554 | 0594 | 0.634
Blue Bx 0.117 | 0.157 | 0.197
By 0.075| 0.115 | 0.155

Note1 :

(TOPCON), viewing angle2°, IL=140 mA

on 10 mins.

L=500mm

Note2: Definition of contrast ratio:
Contrast Ratio (CR)= (White) Luminance of ON + (Black) Luminance of OFF

BM-5A

Measure condition: 25C+2°C, 60+10%RH, under10 Lux in the dark room.BM-5A
(Backlight current) , measurement after lighting

ZETTLER DISPLAYS




ATM1010L21-CT2(ZETTLER DISPLAYS) TFT MODULE V3.1

Note3: Definition of luminance: Measure white lu minance on the point 5 as figure.6-1
Definition of Luminance Uniformity: Measure white luminance on the point1~9 as figure.6-1

AL = [L(MIN)/L(MAX)]x100

(H12)

(H/3)

(H/3)

Fig.6-1 Measuring point
Note 4: Definition of Viewing Angle( 6, W ),refer to Fig.6-2 as below:

D

5
=== = = =
L

right (+)

Life (-)

LCD-Panel

Fig.6-2 Definition of Viewing Angle
Note5: Definition of Response Time.(White-Black)

White(63s)
90%
I
Luminance }
]
{ 10% 10%
R — -

Fig.6-3 Definition of Response Time(White-Black)

ZETTLER DISPLAYS
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7. RELIABILITY TEST
7.1. Temperature and humidity

TEST ITEMS CONDITIONS NOTE
High Temperature Operation 70°C ;240hrs
High Temperature Storage 80°C ; 240hrs
High Temperature High Humidity Operation 60°C ; 90%RH ;240hrs No condensation
Low Temperature Operation -20°C ; 240hrs Backlight unit
always turn on
Low Temperature Storage -30°C ; 240hrs
—20°C(0.5hr) ~ 70°C(0.5hr) ;
Thermal Shock 200 Cycles
Image Sticking 25°C ; 4hrs

Note 1:
Condition of Image Sticking test: 25°C+ 2C

Operation with test pattern sustained for 4 hrs, then change to mid-gray pattern immediately.

After 5 mins, the mura must be disappeared completely .

Image Sticking -pattern Mid-Gray pattern

7.2. Shock and Vibration

ITEMS CONDITIONS

@® Shock level: 980m/s*(equal to 100G).

® Waveform: half sinusoidal wave,6ms.

® Number of shocks: one shock input in each direction of
three mutually perpendicular axes for a total of three
shock inputs.

Shock
(Non-operation)

Frequency range:8~33.3Hz

Stoke: 1.3 mm

Vibration: sinusoidal wave, perpendicular
axis(both x, z axis: 2Hrs,y axis 4Hrs).
Sweep: 2.9G,33.3 Hz -400 Hz

Cycle: 15 min

Vibration
(Non-operation)

7.3. Electrostatic Discharge

TEST ITEM CONDITIONS Note
ESD 150pF, 330Q, +8kV&t15kV air& contact test 1
200pF, 0Q, +200V contact test 2

Note: Measure
1: LCD glass and metal bezel
2: IF connector pins

7.4. Judgment standard
The Judgment of the above test should be made as follow:
Pass: Normal display image and no line defect.
Partial transformation of the module parts should be ignored.
Fail: No display image, Function NG, or line defects.

ZETTLER DISPLAYS
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8. Touch Screen Related Parameters
8.1. Application( 175 )

The specifications are applicable for projected capacitive touch module.
LA 150 B W N AE 45 G U A A A

8.2. Product Features( JH$FHF)

Ltem(F H) Spec(#ii%)
Size(R~F) 10.17
Outline Dimension(#+FE X ~) 235.00%143.00mm (A Z%: +0.2mm)
View Aren(F]fiL[X.) 225.52*128.28mm (A Z: +0.2mm)
Number OF Channels(i# & %%) 30*15
Cover Lens (fifk) 0.188+0.05mm
ITO GLASS(W/Z ITO 3kH#) 1.1mm
Total Thickness( =R E) 1.70mm=0.10mm

8.3. Environmental Characteristic(¥f 54514

Ltem (3 B) Temperature(J& %) Humidity ()
Operating Temperatur( T{EJEE) | -20~+70°C 20%RH~90%RH
Storage Temperatuer(fiEf7ii &) | -25~+75C 10%RH~90%RH

8.4. Optical Characteristics(Ot:2#45 1)

Ltem(F H) Spec(¥i)

Transparency(i& %) >85%

Haze(% ) <3%

ZETTLER DISPLAYS
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8.5. Appearance Inspection(ZM A6 L6 EH TG

Unveil product appearance inxpection standard and assurance product quality level

PR SRS B e, B O o2 S [T K HE.
8.5.1. Inspection Method (4555 77 )
Lnspection  Area(%:3871 )

Concerning about the appearance insoection area,which will be defined in the view area
(V.A). & TANURG LG LR & AR v

Inspecion Conditions (836 2:14)

(a) The brightness in test site(15: 3537775 £ ):800~1200Lux.

(b) Lnspection distance (&4 #7155 ):30cm(take panel under transmit light).
(c) Visible Angle(H L4 f£):60°rotate15°.

(d) Light Source(Jt:ii):30W natural color Light.

(e) Lnspection time(&4: T [8]):12S,

ey —— Eyes

i

«J,
Ocr,_.

Lamp 4
W / Approx. 60

_':'Uch pancl —

\.

M (G 1% (Black Foam)

8.5.2. Sampling Plan/Quality Level(ffiE it/ 5 57 7K )

1ISO 2859-1(Level Il)

Rank (&%) AQL Lnspection ltem (#2530 H )

Major Defect(7E = HFHE) | 0.1% Electric conductivity failed.

Poor finish defined form above appearance

Minor Defect({X 226k f) | 0.65% | . :
inspection standard,

19
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8.5.3. Inspection Criteria(f46 H170)
Ltem(3E) Spec(FiH%) Criteria(fr4E) Rank (& 5!)
D<0.020mm Lgnored (Z.%)
Black/white spot 0.20mm < | N=<3 Mi
(S ) D<0.35mm Distance=10mm '
D>0.35mm NG
D<0.20MM Lgnored( 1)
Air Bubble 0.20mm < | N=2 Mi
('<i8) D<0.35mm Distance=210mm :
D>0.35mm NG
W<0.05MM Lgnored( i)
LinerForeignMatter/Scratch .
0.05MM<W<0.1MM | L<mm,N<3,D=10mm | Mi
(FBB/E)
W>0.1mm, According to Spots
Copper spot(f 1) D<0.020mm N=1 Mi
Printing pin hole D<0.15mm V1A Vi
(FRRIDX 7€) D>0.15mm NG
Remark():

If the definition of appearance inspection is out off the description mentioned in this
specification,we will base on the both parties agreed limit sample.

8.5.4. Glass Crack(I FEmk 1)

Ltem(I B

\ Remark(%&F) Spec\(ﬂ”.#ﬁ Criteria(br) Rank
X<2mm
Corner When the defect Is
Fragment Y<2mm | more than spec.is NG | Mi
yshii SRR ARG NG
Z<Tmm
When the defect Is
Xs3mm | more than spec.is NG
. When the defect is
Side less than spec,allow
F t ' i
rzjaﬂgg;en YS3mMm | Tyo objects. Mi
=i g 2 T RS I, Fo
Z<Tmm | FFHA
Crack .
(3455 NA NG Mi

ZETTLER DISPLAYS
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8.6. Reliability ({5 #iP4EMR)

Ltem (3 H) Condition (%)
High Temperature and High Humidity Test | 80 'C ,90%RH,240hrs and normalized for
5 it v R 24hrs.

High Temperature Storage Test 85°C,72hrs and normalized for 24hrs

(e it it A7 D)

Low temperature Storage Test A0° ,

(IR A7 0 40°C,72hrsand normalized for 24hrs
Thermal Shock Test -30~+80°C,30mins/cycle,20cycles and
Aot Normalized for 24hrs.

Ball Drop Test

(EETE R 1.1mm glass,649,45cm.

8.7. Cautions(J¥ = 10)
8.7.1. Cautions for Storage(fif71% 2= = 1)

Store the products at the temperature and humidity mentioned im the cpecification in a
State storage of package with care not to expose the products to the direct sunlight or
Stresses.

TE RS T PTRILE 2 IR B T OR AT 8E 00 BH Y6 1B st Nk 70 F 7= i E.
8.7.2. Cautions for Operation(#/F i FEF & 5 10)

(a)Do not put a heavy,hard or sharp object on the product.

B2 I B B B S B A T e

(b)Do not handle the product by holding the FPC in order to assure the reiliability.
TEEE I FPC 2 Bz a1, LA LR b5 Wik

(c)Please wear clean finger sacks,gloves and mask to avoid fingerpriprint or stain
attach,And also hold the portion outside the view area when handling the panel.
TEAEAEART k2 AT LIS ROFE &, BN 1 5, LORES0 B TR SUE0T, JFE rT AL LA X et 2=
Hy

(d)Do not put one product on the other ,Otherwise,it may cause the product to be
scrtched or changes on cosmetic occur.
TN e S HOE, 5 I AT RE & B o 2% 1 &1 7 B VS T

(e)Avoid used and storage the product near orxposed to organic solvents,acid gases
TERES AT A SR T BB TR T A AL, B tE SRR T M A7 Hi.

21
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(f)Please use dry or soft clothes with neutral detergent or ethanol to clean the product.

5 o P T R A P P BT A 7
8.7.3. Other(FH:Aih)

(a)When this product was built into the set,if there is vulcanization material vulcanized rubber
which has a possibility of generating the salutation gas near the set,this phenomenon will be
caused of functional degradation or abnormalities.

Y7 A AL, A A AR R RO R BHEA LT M PTRE 2 5 EEhiA L BN, LS
RADPEE SE)DhEE T i

(b)Although full care is take to ensure product quality,failure modes such as degradation,
short circuits,or open circuits might be caused.therefore,to design a product set please,study
the effects of any single failure of the panel. in advance and consider the safety of product
configuration,

FBIRTR A TR IR T A PR UET™ S A0 i 5, (B2 2H 28 AT 52 M [ S8, et s PR G HH DR RO mT R, KD L, B 5 1
VT i 2 18 Y [N, TSR BT 0 5 L 7 dn DhRE AN BRI 38, 01 B B E 18 i AR 1B 22 Ak

(c)The product provide one year guarantee ounder operation described in this specification.
AP SRAERF A HUAS T TG B BB T FR it — R OR IR R
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LCD Module

9.1.

ATM1010L21-CT2(ZETTLER DISPLAYS) TFT MODULE V3.1

9. MECHANICAL DIMENSION
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ATM1010L21-CT2(ZETTLER DISPLAYS) TFT MODULE V3.1
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ATM1010L21-CT2(ZETTLER DISPLAYS) TFT MODULE V3.1

Assembly

9.3.
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ATM1010L21-CT2(ZETTLER DISPLAYS) TFT MODULE V3.1

10. Packing form
TBD
11. WARRANTY

11.1 The period is within 12 months since the date of shipping out under normal using

and storage conditions.
11.2 The warranty will be avoided in case of defect induced by customer
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