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1. General Specification

Signal Interface : LVDS
Display Mode : Transmissive / Normal White
Screen Size(Diagonal) : 5.0”
Outline Dimension : 143.5 x 80.9x 14.6(mm)
(see attached drawing for details)
Active Area : 108.0 x 64.8 (mm)
Color Depth: 256K
Number of dots : 800 x 3 (RGB) x 480
Pixel Pitch : 0.135x 0.135 (mm)
Pixel Configuration : RGB Stripe
Backlight : LED
Surface Treatment : Anti-Glare
Viewing Direction : 6H (*1) (gray-scale inverse)
12H (*2)
Operating Temperature : -20 ~ +70°C
Storage Temperature : -30 ~ +80°C
Note:

*1. For saturated color display content (eg. pure-red, pure-green, pure-blue, or pure-colors-combinations).
*2. For “color scales” display content.
*3. Color tone may slightly change by Temperature and Driving Condition.

2. Block Diagram

BL VDD, BL GND ———— Backlight Circuit
BL EN, BL_ADJ
o
2
0 800x 480 pixels
]
©
©)

I Source Driver I
RX0+,RX0-,RX1+,RX1-
RX2+, RX2: e LVDS interface Power Circuit
VCC_IN, GND
RXC+, RXC-
URL: www.topwaydisplay.com Document Name: iR Ik EPE. 0.2
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3. Terminal Function

3.1 K1 LVDS Terminal

Pin No. |Pin Name 10 Descriptions
1 NC
2 NC
3 NC - No connection,leave open
4 NC
5 NC
6 RXC+ Input  |LVDS receiver positive signal clock
7 NC - No connection
8 RXC- Input  |LVDS receiver negative signal clock
9 NC - No connection,leave open
10 RX2+ Input |LVDS receiver positive signal channel 2
11 NC - No connection,leave open
12 RX2- Input  |LVDS receiver negative signal channel 2
13 GND Power |Ground
14 RX1+ Input  |LVDS receiver positive signal channel 1
15 GND Power |Ground
16 RX1- Input  |LVDS receiver negative signal channel 1
17 VCC_IN Power |Positive Power Supply(3.3V)
18 RX0+ Input  |LVDS receiver positive signal channel 0
19 VCC IN Power |Positive Power Supply(3.3V)
20 RXO0- Input |LVDS receiver negative signal channel 0
3.2 K2 Backlight Terminal
Pin No. |Pin Name 10 Descriptions
1 BL_VDD Power |Positive Power Supply(5.0V)
Backlight Driver Control
2 BL_EN Input  |BL_EN=Hi, Backlight Driving Booster enable
BL EN=Lo, Backlight Driving Booster disable
| Backlight dimming control
3 BL_ADJ nput PWM may be used to adjust the output brightness
NC - No connection,leave open
5 NC - No connection,leave open
6 BL_GND Power |Power Supply GND (0V)
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4. Absolute Maximum Ratings

Items Symbol Min. Max. Unit | Condition
Power Supply voltage VCC IN -0.3 +3.6 V

Backlight Supply voltage BL VDD -0.3 +6.0 V

Operating Temperature Top -20 70 °C No Condensation
Storage Temperature Tst -30 80 °C No Condensation

Note:

*1. This rating applies to all parts of the module. And should not be exceeded.

*2. The operating temperature only guarantees operation of the circuit. The contrast, response speed,
and the other specification related to electro-optical display quality is determined at the room temperature, Top=25C

*3. Ambient temperature when the backlight is lit (reference value)

*4. Any Stresses exceeding the Absolute Maximum Ratings may cause substantial damage to the device. Functional
operation of this device at other conditions beyond those listed in the specification is not implied and prolonged
exposure to extreme conditions may affect device reliability.

5. Electrical Characteristics

5.1 Driving TFT LCD Panel
Top=25°C, VCC_IN =3.3V ,GND=0V
Items Symbol MIN. TYP. MAX. Unit Note
Supply Voltage VCC_IN 3.0 3.3 3.6 \%
Common Electrode
- - \% Note1
Driving Signal Vewvos 1.2
Diffi tial Input High
ifferential Input Hig Vi i i 100 "y
Threshold
Differential Input Low VL ~100 i i Iy
Threshold
Sync Frequency FVD - 60 70 Hz
VDD Power Consumption Ivee_IN - 135 360 mA
LVDS ViN N \/ \/ \/——E— V
TH
VL
woswe ~ N——/ N /N
Vewmvos
GND

LVDS DC timing diagram

Note1: The value may be different for different LCM.
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5.2 LED Backlight Circuit Characteristics

BL_GND=0V, Top=25°C

Parameter Symbol MIN. TYP. MAX. Unit | Note

Operating Voltage VBL_vDD 4.7 5.0 5.3 \%

Operating Current IBL_VDD - 190 - mA | Note1

Input High Voltage ViH 0.8VBL_vDD - V/BL_VDD \% BL_EN, BL_ADJ
Input Low Voltage Vi BL_GND - 0.3 Vv BL_EN, BL_ADJ

Cautions:

Exceeding the recommended driving current could cause substantial damage to the backlight and shorten its lifetime.

Note:
*1: BL_EN=Hi, BL_ADJ=Hi;

*2. Recommended BL_ADJ PWM Freq. is 3kHz .

5.3 Power On/Off Sequence

Items Symbo MIN. TYP. Max. Unit | Note
|
VDD 3.0V to signal starting Tp1 0 - 50 ms
Signal starting to backlight on Tp2 150 - - ms
Signal off to VDD 3.0V Tp3 0 - 50 ms
Backlight off to signal off Tp4 150 - - ms
3_0\/\ Tp1 . IpS 3.0V
VDD
Signal
Tp2 Tp4d
Backlight

Interface Power On/Off Sequence
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6. AC Characteristics

6.1 Timing Conditions
Item Symbol MIN. TYP. MAX. Unit Condition
Input CLK period tRICLK 8.9 - 50 ns
:”t‘;fctLthf . gf]';'()’” 0 tRIO -0.3 - +0.3 ns
z't’;étL?(aiaB'?rf;ﬁ)on ! tRi1 RICLK/7-0.3 | tRICLK/7 | tRCLK/7+0.3 | ns
OLR s oy tRI2 2RICLK/7-0.3 | 2RICLK/7 | 2RICLK/7+0.3 | ns
z?gétl_?(af;;rfsiﬁ;’ n3 tRi3 3MRICLK/7-0.3 | 3tRICLK/7 | 3tRICLK/7+03 | ns
z't’;étL?(aiaB'?rf;ﬁ)on 4 tRi4 MRICLK/7-0.3 | 4RICLK/7 | 4RICLK/7+0.3 | NS
:?F‘:Iétl_?(aia;;rfsm)o” 5 tRI5 StRICLK/7-0.3 | BtRICLK/7 | BtRICLK/7+0.3 | ns
z?gétl_?(af;;rfsiﬁ;’ ne tRI6 BRICLK/7-0.3 | BWRICLK/7 | 6tRICLK/7+03 | ns
tRi6 -t >
tRi5 - >
tpd - >
tp3 - =
tp2 -
tpl -
tp0 — |-

Rx+/-

X RX6X RXSX RX4X RX3X Rx 2 Rx1 )

(oY o6 Y oo Y e Y s ¥

RCLK+/- \

x=A,B,C,D

tRCLK
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6.2 LVDS Timing Diagram

.
.....................................

IND3 G6

IND2 B4

X
o0

§ - |

INDD R2 R1 RO ) G r< R5 R4 X R3 X R2 X R1 X RO G0 >
| |
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6.3 Data Input format

Item Symbol | MIN. | TYP. | MAX. Unit Remark
Horizontal Display Area thd 800 DCLK
CLKIN Frequency fclk - 30 50 MHz
One Horizontal Line th 889 928 1143 | CLKIN
HSD pulse width thpw 1 48 255 CLKIN
HSD Blanking thb 88 CLKIN
HSD Front Porch thfp 1 | 40 | 255 | CLKIN
Vertical Display Area tvd 480 TH
VSD period time tv 513 525 767 TH
VSD pulse width tvpw 3 3 255 TH
VSD Blanking tvb 32 TH
VSD Front Porch tvfp 1 | 13 | 255 TH
Note:
1. LVDS signal should carry SYNC mode signals

H Pulse Width (thpw)

hl i | |
s —|_| | ” | " L

oL ULHJIILFLFLHILFLFLFLHILHJ IILFLFLFLFLFLFLFLFLHJ lﬂﬂ_ﬂﬂ_

C(HV Mode)

(DE Mode)

|
|
}
|
|——H Blanking <thb;
L

Active Area (thd

I——Tva—-
|

Total Area (th

H Front Porch (thfp)

Horizontal input timing diagram

"

WWIHHHHHHHWWW

DE|

Tvk

Tvdl

IH_FLFUI_H_H_H_H_H_H_FUI

|

j'

; Uy

| Tvfp

Tv

Vertical input timing diagram
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7. Optical Characteristics

Item Symbol Condition MIN. TYP. | MAX. UNIT Note.
or 40 50 -
iewi 0 60 70 -
Viewing angle 2 (CR=10) degree Note 2
oL 60 70 -
Or 60 70 -
Contrast ratio CR 6=0° 500 600 - - Note 1,3
. Ton . msec
Response Time 25C - 20 30 Note 1,4
Toft msec
Whit X 0.260 | 0.310 | 0.360
ite
Y 0.280 | 0.330 | 0.380
Red X 0.540 | 0.590 | 0.640
° Y Backlight | 0.300 | 0.350 | 0.400
Chromaticlty is on Note 1,5
G X 0.298 | 0.348 | 0.398
reen
Y 0.520 | 0.570 | 0.620
Bl X 0.095 | 0.145 | 0.195
ue
Y 0.060 | 0.110 | 0.160
Luminance L 200 250 - cd/m2 Note 1,6
NTSC - 50 % Note 5
Luminance uniformity U 75 80 - % Note 1,7

Test Conditions:

1. IF=40mA, VF=21.7V, no touch panel, and the ambient temperature is 25 C.

2. The test systems refer to Note 1 and Note 2.

URL: www.topwaydisplay.com
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Note 1: Note 2:

The data are measured after LEDs are turned on for 5 minutes. The definition of viewing angle:

LCM displays full white. The brightness is the average value of 9  Refer to the graph below marked by 6 and @

measured spots. Measurement equipment SR-3A (1°) Up(12:00)

Measuring condition: p=g90° ©O=0"9=0° V
- Measuring surroundings: Dark room Y [

- Measuring temperature: Ta=25C.
- Adjust operating voltage to get optimum contrast at

the center of the display. m

Left (9:00) 2\ Right(3:00)
?=180° 2=0°
\ S )
\
Down (6:00)
»=270°
Note 3:
The definition of contrast ratio (Test LCM using SR-3A (1°)): Note 4:
Contrast _ _Luminance When LCD is at “White” state Definition of Response time. (Test LCD using BM-7A(2°)):
Ratio(CR) Luminance When LCD is at “Black” state The output signals of photo detector are measured
(Contrast Ratio is measured in optimum common electrode when the input signals are changed from
voltage) “black” to “white”(falling time)
and from “white” to “black”(rising time), respectively.
The response time is defined as
the time interval between the 10% and 90% of amplitudes.Refer to
figure as below.
Brightness | \
\ \
] \ \
.1 \ \
i .
\ \
\ \
\ \
\ \
\ \
\ \
0%+ I T
0%
.t
ton toff
Note 5: Note 6:
Definition of Color of CIE1931 Coordinate and NTSC Ratio. The luminance uniformity is calculated by using following formula.
ABp =Bp (Min.) / Bp (Max.)x100 (%)
Color gamut: ] Bp (Max.) = Maximum brightness in 9 measured spots
g= _Area of RGB triangle X100% Bp (Min.) = Minimum brightness in 9 measured spots.
Area of NTSC triangle W
Wwe Wi Wi
B ]
D ©® 0O
S
e e 0
S
@) O
Note 7:
Measured the luminance of white state at center point
URL: www.topwaydisplay.com Document Name: &R IR#EE 5. 0.2
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8.

LCD Module Design and Handling
Precautions

Please ensure V0, VCOM is adjustable, to enable LCD module get
the best contrast ratio under different temperatures, view angles
and positions.

Normally display quality should be judged under the best contrast
ratio within viewable area. Unexpected display pattern may com out
under abnormal contrast ratio.

Never operate the LCD module exceed the absolute maximum
ratings.

Never apply signal to the LCD module without power supply.

Keep signal line as short as possible to reduce external noise
interference.

IC chip (e.g. TAB or COG) is sensitive to light. Strong light might
cause malfunction. Light sealing structure casing is recommended.

Make sure there is enough space (with cushion) between case and
LCD panel, to prevent external force passed on to the panel;
otherwise that may cause damage to the LCD and degrade its
display result.

Avoid showing a display pattern on screen for a long time
(continuous ON segment).

LCD module reliability may be reduced by temperature shock.
When storing and operating LCD module, avoids exposure to direct
sunlight, high humidity, high or low temperature. They may damage
or degrade the LCD module.

Never leave LCD module in extreme condition (max./min
storage/operate temperature) for more than 48hr.

Recommend LCD module storage conditions is 0C~40C
<80%RH.

LCD module should be stored in the room without acid, alkali and
harmful gas.

Avoid dropping & violent shocking during transportation, and no
excessive pressure press, moisture and sunlight.

LCD module can be easily damaged by static electricity. Please
maintain an optimum anti-static working environment to protect the
LCD module. (eg. ground the soldering irons properly)

Be sure to ground the body when handling LCD module.

Only hold LCD module by its sides. Never hold LCD module by
applying force on the heat seal or TAB.

When soldering, control the temperature and duration avoid
damaging the backlight guide or diffuser which might degrade the
display result such as uneven display.

Never let LCD module contact with corrosive liquids, which might
cause damage to the backlight guide or the electric circuit of LCD
module.

Only clean LCD with a soft dry cloth, Isopropyl Alcohol or Ethyl
Alcohol. Other solvents (e.g. water) may damage the LCD.

Never add force to components of LCD module. It may cause
invisible damage or degrade the module's reliability.

When mounting LCD module, please make sure it is free from
twisting, warping and bending.

Do not add excessive force on surface of LCD, which may cause
the display color change abnormally.

LCD panel is made with glass. Any mechanical shock (e.g.
dropping from high place) will damage the LCD module.

8. YRR B AR B B v AASE AU

THE R VO, VCOM Mk, LA LRIE & s e AN R
A IS T DA RAEAS (5] B AR A R AT AR SR A R i
R, BIREIRBI RS LR, S R R L E
SR B FE T

T VA TR VIR S S AR S o B ) s AR FR AR IE X L
JE LKA (V. A) JER T, JEIEE ST S Rl
A RE S BRI B XA R, NMEEX 5.

T JIAE S KA 8 CA M VR R B

TEZE BB RIS 40T R R %

%
R A (5 S AL B DL L B
0654k

LRSS A 1C 5 F (W01 TAB B, COG) W48 443 W Ayt
&, BERIEIREE T AT RE S Bl R BN BT RE R A%,
R R AN B G Ah 52

T TR R A 5 41 5% 2 Al AR B R 95 11 2 () (nT 4
), CAZEM AR 706 S B R BRI B R 32 AN
W= AR B R A ER T L

I S s BEAESE — NI TR 5, AT
B R s 738 I A B — B ) 2528 —
1P
ORETaN e T R S R ] 2 i

HZMERDCESS . iR miR BRI A AR TR
A AR, TORE I RS s B A B A

TE IR IREE (oK / S/ MEAit/ TAEIRE) T A Ek
TRCE W R R 48 /N DL L.

T R R AR WA 2540 0 C~40 C <80%RH.
W BRI T E B, ikt G55
PRI

EE s, B S RN B VR S AR B B,
i B FRETE, SRR, SPHGRRST.

0 BN AR, 5 52 AR IR, 1 55 PRIV S BN
MEHAE By B ) AR P B RAE. (U0: J&ERIE
it %)

SR B R TR RN R L

T T RRRR R B R I A USRS, B 1k R 4Rk
TAB ¥BHL52 7.
SRR, B RS IR . SRR
&, LAt Shikeiimt ., SEERANEAR
MG KA.

T 715 FH AR 7 S5 ek P R R B A A R, DA
o AR Bl e L

BUATAE SRR TAT, 5 A BB 2 B T e o R

7, BRI ) (02 7K) #AG T BEAR IR VR A R

THIB G o B B e, DB G A A
AR B AT S0 7 i W] S

SR P i S AR BRI, 17 55 0 3 T SR A R

3 i BT -
EGERI BoRBER T, X6 T BUR R 7

H o
VB B AR T AR, AR AT UL (A s Ak
V&) AT AT BRI i AR R
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9.

Protective film is attached on LCD screen. Be careful when peeling
off this protective film, since static electricity may be generated.
Polarizer on LCD gets scratched easily. If possible, do not remove
LCD protective film until the last step of installation.

When peeling off protective film from LCD, static charge may cause
abnormal display pattern. The symptom is normal, and it will turn
back to normal in a short while.

LCD panel has sharp edges, please handle with care.

Never attempt to disassemble or rework LCD module.

If display panel is damaged and liquid crystal substance 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.

CTP Mounting Instructions

9.1 Bezel Mounting (Figure 1)

The bezel window should be bigger than the CTP active area. It
should be =0.5mm each side.

Gasket should be installed between the bezel and the CTP surface.
The final gap should be about 0.5~1.0mm.

It is recommended to provide an additional support bracket for
backside support when necessary (e.g. slim type TFT module
without mounding structure). They should only provide appropriate
support and keep the module in place.

The mounting structure should be strong enough to prevent
external uneven force or twist act onto the module.

Bezel

VR B AR T A R, PR R DR R 75 2 R AT RE
PR R

DRIV S 7 e 2 T P 0 B S Xl 22 2B SE R T
TR E AN B T R

HEARE RO, R R R R oR B B R
PR, HOVIEREOL, ARSI A P K

T RORE G e o B L &
AN P ) O R AR
SRR B B, R RT RE Y A
RIBARANT ARG, L0 AT Fefhme 2, fie fk 38 e bk
R, TR EATIE 2 S5 IE K RIS .

9. HUE M IR S

9.1 MIAEZ R C(PHE 1)

BPTHAEE O RN KT CTP SR, &0 B 3h1E X B
=0. 5mm.

TAES CTP AR AR A IR, FHi & RIBRL N 0. 5~
1. Omm.

B BN A T T H (L B I S 48 (491 1 01 22 2% 25 4 1)
T TFT ARER) ,  RASCR FHE 2 343 DAAR R AR

RGN RAT RS IR, LAR IR AMEA 5] 8]
EiiN: DAL (RS 2 o

Gasket

= —

CTP Cover Lens

— CTP Sensor

™~ TFT (+PCBA)

Mounting Bracket (or Module’s Holes)

Figure 1

9.2 Surface Mounting (Figure 2)

As the CTP assembling on the countersink area with double side
adhesive.

The countersink area should be flat and clean to ensure the double
side adhesive installation result.

The Bezel is recommend to keep a gap (=0.3mm each side)
around the cover lens for tolerance.

It is recommended to provide an additional support bracket with
gasket for backside support when necessary (e.g. TFT module
without mounding structure). They should only provide appropriate
support and keep the module in place.

The mounting structure should be strong enough to prevent
external uneven force or twist act onto the module

92k N &k (FHE 2)

T HE ISR A 8 FH U ARG U CTP (R 5K &
ORI T LR 8 ELVE 79 J0T5 AORUE RS UG 22 5.

ZEFHIEIRZE, #WAES CTP Stk 2 MU EE A
=0. 3mm [f] .

VLB AR TS IR A B B N S 48 (il n G 22 3%
SERIP) TET BEHRY) , WA FH 3% 24 S 3 DR AR L7
H.

RGN RAT RS IR, LART IR AMEA 5] 8.
EiiN: DAL (RS 2

Bezel Double Side Adhesive CTP Cover Lens
i | =1
ll S = CTP Sensor
| ™ TFT (+PCBA)
- |

Support Bracket
Figure 2

Gasket
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9.3 Additional Cover Lens Mounting (Figure 3)

- For the case of additional cover Lens mounting, it is necessary to
recheck with the CTP specification about the material and thickness
to ensure the functionality.

- It should keep a 0.2~0.3mm gap between the cover lens and the
CTP surface..

- The cover lens window should be bigger than the active area of the
CTP.lt should be=0.5mm each side.

- It is recommended to provide an additional support bracket for
backside support when necessary (e.g. slim type TFT module
without mounding structure). They should only provide appropriate
support and keep the module in place.

- The mounting structure should be strong enough to prevent
external uneven force or twist act onto the module.

Cover Lens

9.3 @zt (P 3)

O MBI R ke, AR IIRE, AL
B RS A5 A O S AR R R FE (1 35 .

DI GRS CTP R 2 AR FF A 0. 2~0. 3mm [H] B

LB AR B KT CTP I E X, #5105 sh R X 8L
=0. 5mm,

A BRI R T THT B A B S22 (F91] G 1G22 25 4 W 1)
T TFT ARER) ,  RASCR FHE 2 343 DAAR R

ARG N RAT R HIR L,  LART IR ANEA 5] 80
EiiN: DAL (RS 2 o

Gaskets

r /

| CTP Sensor (+Lens)

ol

¥ TFT (+PCBA)

Mounting Bracket {or Module’s Holes)

Figure 3

10. RTP Mounting Instructions

- It should bezel touching the RTP Active Area (A.A.) to prevent
abnormal touch.lt should left gab D=0.2~0.3mm in between.
(Figure 4)

- Outer bezel design should take care about the area outside the
A.A. Those areas contain circuit wires which is having different
thickness. Touching those areas could de-form the ITO film. As a
result bezel the ITO film be damaged and shorten its lifetime.
Itis suggested to protect those areas with gasket (between the
bezel and RTP).The suggested figures are B20.50mm; C=0.50mm.
(Figure 4)

- The bezel side wall should keep space E= 0.2 ~ 0.3mm from the
RTP. (Figure 4)

10. HPH ARG ZRAE T

S G M BLRE IR AESIAEIX (AL A ) B RRGRBhE, ke
55 e [ fyh g B (RTP) 22 18] 5 BA AT — 5 1 25 B

D=0.270. 3mm 2 [a]. (FE 4)

BT TR, T3 R P T A (R s Bt O A f A (R 3
PEIXIE, RONATER XIS LA L R — & M, AEBEIX I8
P EAERT ITO Film BEKR, &5 FE 1T0 $38M
PR Ao NRY RTP FIBE0iRER1E, 7E RTP STHAE
ZIAERZE ) (Gasket) , BRATEB T IHIHE N7 3
FEIX A%, HHEDZS) V. A XEEE B=0. 50mm;
B NLZE V. A XHIEEE C=0. 50mm. (T 4)

VT HENES RTP 212350, B & B HEHE A I 5 RTP 4k
MTEIFE E20. 2mm. (B 4)

Bezel E: =0.2mm Foam Gasket
—_—
X !f’ D: 0.2°0.3mm
N | J 1-—"—] + RTP ITO Film
I L
| |
[*
b g
// ™~ TFT (+PCBA)
il ]
Gasket B: =0.5mm __RTP Active Area
C: =0.5mm_ _ RTP View Area

Figure 4

- Ingeneral design,
RTP V.A. should be bigger than the TFT V.A.
and RTP A.A. should be bigger than the TFT A.A.
(Figure 5)

SR AT

RTP (I AIARIX V. A, REAS/NF TFT ImIALIX V. A.
JRTP IBIEX A.A. NA/NF TFT BISIEX A A
(KHFd 5)
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Bezel Foam Gasket RTP Active Area

/ TFT Active Area
-
X Vi -_'-‘| RTP Film
¥

— T

4 .

Gasket TFT View Area
-—
RTP View Area
l———

[~ TFT (+PCBA}
]

Figure 5

Warranty

This product has been manufactured to our company’s specifications as a part for use in your company’s general
electronic products. It is guaranteed to perform according to delivery specifications. For any other use apart from
general electronic equipment, we cannot take responsibility if the product is used in medical devices, nuclear power
control equipment, aerospace equipment, fire and security systems, or any other applications in which there is a direct
risk to human life and where extremely high levels of reliability are required. If the product is to be used in any of the
above applications, we will need to enter into a separate product liability agreement.

- We cannot accept responsibility for any defect, which may arise form additional manufacturing of the product
(including disassembly and reassembly), after product delivery.

- We cannot accept responsibility for any defect, which may arise after the application of strong external force to the
product.

- We cannot accept responsibility for any defect, which may arise due to the application of static electricity after the
product has passed our company’s acceptance inspection procedures.

- When the product is in CCFL models, CCFL service life and brightness will vary according to the performance of the
inverter used, leaks, etc. We cannot accept responsibility for product performance, reliability, or defect, which may
arise.

- We cannot accept responsibility for intellectual property of a third part, which may arise through the application of
our product to our assembly with exception to those issues relating directly to the structure or method of
manufacturing of our product.
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