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TFT
SPECIFICATION

PartNumber 1+ USMP-LPS-T050-080048MFD-AT
Size 5"

Resoluon s00x480
Brightness 800 cd/m?

Contrast . 10004
Viewing Angle - 80/80/80/80

FOR ADDITIONAL INFORMATION
: PLEASE CONTACT:

: engineering@usmicroproducts.com

Approved by (customer use) Checked by Prepared by

PROPRIETARY NOTE: THIS SPECIFICATION IS THE PROPERTY OF US MICRO PRODUCTS
AND SHALL NOT BE REPRODUCED OR COPIED WITHOUT THE WRITTEN PERMISSION OF (800) 741 -7755
US MICRO PRODUCTS AND MUST BE RETURNED TO US MICRO PRODUCTS UPON ITS
REQUEST.
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1. General Specifications

USMP-LPS-T050-080048MFD-A1 is a TFT-LCD module. It is composed of a
TFT-LCD panel, driver IC, FPC,a back light unit and CTP. The 5.0 { tdisplay area

contains 800(RGB) x480 pixels and can display up to 16.7M colors. This product
accords with ROHS environmental criterion.

Item Contents Unit Note
LCD Type a-Si TFT -
Display color 16.7M - 1
Viewing Direction ALL O’Clock
Operating temperature -30~+85 C
Storage temperature -30~+85 C
Module size 145.5*102*8.3 mm 2
Active Area(WxH) 108*64.8 mm
Number of Dots 800xRGBx480 dots
Backlight 12-LEDs (white) pcs
Brightness(TLCM) 800 cd/m? TYP
Data Transfer RGB -
Weight 184.5 g 3

Note 1: Color tune is slightly changed by temperature and driving voltage.
Note 2: Without FPC and Solder.
Note 3: LCM weight tolerance: 5%

www.usmicroproducts.com 4 +1 (800) 741-7755




A3 1 | 2 | 3 | | 5 7 8 9 10 11 | 12 A3
All MATERIALS MUST COMPLY WITH RoHS DIRECTIVE FORMAL DRAWING
A A
*145.5+0.1 (LENS 0.D.) *8.340.4 (CTP+LCM) 122+0.2 (SENSOR GLASS) 11.75
18.45 108.620.15 (LENS V.A.) 3.75+0.1 (CTP) *119.84+0.3 (LCM 0.D.) *12.95+0.3
o 18.75 108 (LCD A.A.) 3+0.05 (LENS) % o
B 7 4.35+0.3 (LCM) 7 N LCM PIN FUCTION B
% o PIN [SYMBOL
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, BEEE : 1 VLED-
;H: _{, —{ _ L\;ls:\\AAMDDs-TO 8MF 2 VLE D+
7 —~ = <23 | ‘ — @ 050WV209A0 3 GND L
< wv)
8 S 2 | | 8 é 44.1520.5 4 VDD
vl =z < | | S| x 5 RO
&40 . so'mFTIPS | S 3 6 | R1
:« = 800RGB*480 DOTS \ - 2 7 R2
¢ 293 | | (9.5 Max.) g2 Q 8 | R3 ¢
S g | | N o 9 | R4
g | | ¥l 10 | RS
| R i i 11 | Rre L
12 | RY7
13 | Ggo
Y L u : 11 o1
LJ\ s 15| G2
P n ™ \Screen Printing Color : Black PET Handle (A Black Tape B /" Insulation Tape 2 16 G35 D
= o ‘ 17 | G4
S 1 \Insulation Tape (1.7 Max.) 18 | G5
N
Stiffener (SUS) [ + Conductive D.S.T. 5 19 | G6
— L 20 | g7 —
i 21 | BO
0.135 0.3+0.03 (FPC+PI) " W=0.3+0.05 22 1 B1
0.045 i P=0.5+0.05 53
33.430.5 *3,540.1 %T 3 0.540.1 - Eg c
E o 5*(6-1)=2.5+0.
P0.5*(6-1)=2.5+0.05 e T2
RIGB 26 | B5
27 | B6
] N Pixel Size *0.330.05 _ *20.5¢0.1 28 | B7 -
1.LCD/TP Driver IC : ST72586/mxT336U ° S g stiffener (71 P=0.5£0.05 LBl
. : h Q= W=0.3540.05 || __

c 2.CTP+LCM Brightness : 700 cd/m2(min.) ; 800 cd/m2(typ.). o ¥z l 32 | HSYNC | |
3.Chromaticity Coordinate : X : 0.27£0.05, Y : 0.34+0.05. | crepNFUNCTION | 33 | VSYNC
4.B/L LED : 6 chip-white LEDS Series*2 , IF = 80mA , VF = 19.2V. G 4 4 & & K ﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂl NO. iLNVN?C“(”:M 3‘51 RE

. . . o~ 1 2 .
5.Surface Treatment : AF-Coating. AO— NN, —OK e - @ 2 sz 36 | GND
__| 6.Surface Hardness : >7H L B e B B B 3 3 [T.s0aB33v) | 37 | NC —
7.Dimensions in Brackets"( )" are for Reference Only. B/L LED CIRCUIT DIAGRAM A Detail "A" (S=2:1) 4 [TPONTE3v) | 38 | NC
8.Dimensions in Brackets " * "' are Critical Dimension. =< 5 |TPRST33v) | 39 | NC

c 9.Tolerance not Specified: £0.3mm. 6 |GND 40 | NC c
DISPLAY TYPE 5-inch-TFT, Normally Black VERSION RECORD DATE . SCALE 1:1 ', US Micro Products
DISPLAY MODE Transmissive A0 New Release 08-10-23 ‘ UNIT mm L —d = ENGINEERED DISPLAY SOLUTIONS

~ | DISPLAY RESOLUTION | 800RGBX480 Al /A Modify contact direction of the LCM FPC and add black tape 01-30-24 DRAWN BY MODULE NO. [

P USMP-LPS-T050-080048MFD-A1
VIEWING DIRECTION | All Direction
CHECKED BY CHRIS HO
H | OPERATING TEMP. -30°C ~ +85°C DRAWING NAME H
APPROVED BY " ;

STORAGE TEMP. -30°C ~ +85°C 5" CTP+LCM Outline
INTERFACE LCM : RGB /CTP : 12C DATE 01-30-24 SHEET lofl REV. Al

A3 1 \ 2 \ 3 4 5 6 8 \ 9 \ 10 \ 11 \ 12 A3
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3. Interface signals

3.1 LCM Interface signals

Pin No. | Symbol Function
1 VLED- Backlight LED Ground
2 VLED+ Backlight LED Power
3 GND Ground
4 VDD Power supply(3.1V~3.6V)
5-12 RO-R7 Red data bus
13-20 GO0-G7 Green data bus
21-28 BO-B7 Blue data bus
29 GND Ground
30 DCLK Data clock
31 DISP DISP sets the display mode.
32 HSYNC Line SYNC signal
33 VSYNC Frame SYNC signal
34 DE Data Enable Input
35 NC No connected
36 GND Ground
37-40 NC No connected

3.2 CTP Interface signals

Pin No. Symbol
1 TP_VCC(3.3V)
2 TP_SCL(3.3V)
3 TP_SDA(3.3V)
4 TP_INT(3.3V)
5 TP_RST(3.3V)
6 GND

www.usmicroproducts.com 6 +1 (800) 741-7755
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4. Absolute Maximum Ratings(Ta=25C)
4.1 Electrical Absolute Maximum Ratings.(Vss=0V ,Ta=25C)

Parameter Symbol | Condition | Min Typ Max | Unit | Note

Power supply VDD Ta=25C | -0.3 - 4.0 \%

Notes:

1. If the module is above these absolute maximum ratings. It may become permanently damaged.
Using the module within the following electrical characteristic conditions are also exceeded, the
module will malfunction and cause poor reliability.

2. V¢ >Vss must be maintained.

3. Please be sure users are grounded when handing LCD Module.

4.2 Environmental Absolute Maximum Ratings.

Ambient Temperature -30C 85C -30C 85C 1,2

Notes:

1. The response time will become lower when operated at low temperature.

2. Background color changes slightly depending on ambient temperature.
The phenomenon is reversible.

5. Electrical Specifications and Input Timing Table
5.1 Electrical characteristics(Vss=0V ,Ta=25C)

Parameter Symbol | Condition Min Typ Max Unit | Note

Power supply VDD Ta=25C 3.1 3.3 3.6 Vv

‘H’ VIH 0.7Vop - Vbbp \Y

Input voltage
‘L’ VIL 0 - 0.3Vop \%

Note:
1:When an optimum contrast is obtained in transmissive mode.
2: Tested in 1X1 chessboard pattern.

www.usmicroproducts.com 7 +1 (800) 741-7755
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5.2 Power On/Off Sequence

5.2.1 Power On Sequence

VDD,VDDI, PVDD n
GRBRESET | |
PREES

DISP

VBYNC)| ——— 1 o1 EPTEEEE g :
« T2 >
Source/GIP Blank l Normal Display
Backlight Power
Symbol Description Time Unit
TO System power stability to GRB RESET signal 21 ms
T1 GRB RESET= “High” to DISP="High” =210 ms
T2 DISP="High" to Source/GIP scan blank 85 ms
Display Signal input to Backlight power on
T3 2100 ms
(base on Display Signal Frame Rate 60Hz)
5.2.2 Power Off Sequence
VDD,VDDI, PVDD : //
= 17
GRB RESET /l/f'
T3 E
DISP ¥
Display Signal
Source/GIP
(VSYNC)
Backlight Power \

Symbol Description Time Unit
TO Backlight Power off to DISP="Low” =1 ms
T DISP="Low" to IC internal voltage discharge complete 100 ms

DISP="Low" to Source/GIP scan blank
T2 <50 ms
(base on Display Signal Frame Rate 60Hz)
T3 IC internal voltage discharge is completed to VDD/VDDI/PVDD off >0 ms
www.usmicroproducts.com 8
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5.3 RGB Input Timing Table

Parallel 24-bit RGB Interface Timing Table
Item Symbol | Min. | Typ. | Max. Unit Remark
DCLK Frequency Fclk 23 25 27 MHz
Period Time Th 808 816 848 DCLK
Display Period Thdisp 800 DCLK
HSYNC Back Porch Thbp 4 8 24 DCLK
Front Porch Thfp 4 8 24 DCLK
Pulse Width Thw 2 4 8 DCLK
Period Time Tv 496 512 528 HSYNC
Display Period Tvdisp 480 HSYNC
VSYNC Back Porch Tvbp 8 16 24 HSYNC
Front Porch Tvip 8 16 24 HSYNC
Pulse Width Tvw 2 4 8 HSYNC

5.4 LED backlight specification(Ta=25C)

ltem Symbol | Condition | Min Typ Max | Unit | Note
Supply voltage \i - - 19.2 - Vv 1
Supply current l¢ - - 80 - mA 2
Number of LED - 6Sx2P - 12 - Piece 3
LED life time - i 50000 - - | Hr

Note:
1. VLED=VLED(+)-VLED(-).
2.The current of LED is 40 mA.
A LED drive in constant current mode is recommended.

3.Backlight circuit diagram

www.usmicroproducts.com 9 +1 (800) 741-7755
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6. Optical Characteristics

Item Symbol Condition Min. Typ. Max. Unit Note
Brightness Bp 6=0° 700 800 - cd/m? 1
Uniformity /IBp ®=0° 75 80 - % 1,2

3:00 70 80 -
Viewing 6:00 70 80 -
>
Angle 9:00 Crz10 70 | 80 i Deg | 3
12:00 70 80 -
Contrast

Ratio Cr 6=0° 700 1000 - - 4
Response | 1. ©=0 ] 30 | 40 | ms | 5

Time

X 0.270 -
W
y 0.340 -
Col ¢ R X 0.575 -

Pl Y 0.05 229 | 505
Coordinate | G L% 6=0° e 0.288 ' - 16
oordinate y =0° 0.637 - ,

X 0.145 -

By 0.099 ]

NTS.C S 55 60 - %
Ratio

Note:The parameter is slightly changed by temperature, driving voltage and materiel
Note1: The data are measured after LED are turned on for 5 minutes. LCM displays full white. The
brightness is the average value of 9 measured spots. Measurement equipment BM-7.
Measuring condition:
- Measuring surroundings: Dark room.
- Measuring temperature: Ta=25C.
- Adjust operating voltage to get optimum contrast at the center of the display.
Measured value at the center point of LCD panel after more than 5 minutes while
backlight turning on.

50cm

Detecter

www.usmicroproducts.com 10 +1 (800) 741-7755
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Note 2: The luminance uniformity is calculated by using following formula.

4Bp = Bp (Min.) / Bp (Max.)x100 (%)

Bp (Max.) = Maximum brightness in 9 measured spots
Bp (Min.) = Minimum brightness in 9 measured spots.
W Active area

Wi6 Wi3

wi3

L6

3

L3

Note 3: The definition of viewing angle:

Refer to the graph below marked by 6 and ®

Up(12:00)
?=90° .
Y ©-=0°9=0° V
l\\ === \9 $/
i'\\'i\ D | | N -
W it \ \
\\\\\\\\ k% \\‘ P J_’,', 1 \‘\‘
Left (qE 00) W N ‘|‘gj\\ X Righ} (3:00)
©=180 \ N ?=0
A\\\\\ A \\
W \ L
W A \
AN \ \
\‘4\ = {
Y
\
\\
\
Down (6:00)
»=270°
Note 4: Definition of contrast ratio.
Selected Wave

100 %]l /

Mon-selected Wave

Crmax

*Conditions
Operating Voltage
Frame Frequency
o Appling Waveform :
Vop

Brightness of selected dots

Viewangle (D, &) :

Contrast ratio(Cr) =

www.usmicroproducts.com

Brightness of non—selected dots

11

Wop
70Hz
1/ duty 1/a bias

{0y

+1 (800) 741-7755
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Note 5: Definition of Response time :
The output signals of photo detector are measured when the input signals are changed
from “black” to “white”(Tf) and from “white” to “black”(Tr), respectively. The response time is
defined as the time interval between the 10% and 90% of amplitudes.Refer to figure as

below.
TFT Off (Black) TFT On (White) TFT Off (Black)
i —» Tt —» |71
100%
90% - <
10%
0% “
Time

The definition of response time

Note 6: Definition of Color of CIE Coordinate and NTSC Ratio.

¥

Color gamut:

- area of RGB triangle

= x100%
area of NTSC triangle

1831 CIE Chromaticity Diagram

Note 7: Definition of cross talk.
Cross talk ratio(%)=|pattern A Brightness-pattern B Brightness|/pattern A Brightness*100

B
O
|

Pattern A \ Pattern B

Measurement point(center)

Electric volume value=3F+/-3Hex

www.usmicroproducts.com 12 +1 (800) 741-7755
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7.Reliability Test Items and Criteria

Drop Direction : 31 corner / 3 edges / 6 sides each 1time

No Test ltem Test condition Criterion
High T ) 85°C 240H
[ emperature
1 9 P Restore 2H at 25°C
Storage
Power off
L T ¢ -30°C 240H
ow emperature '
2 P Restore 2H at 25°C 1. After testing,
Storage cosmetic and
Power off _
ah T t 85C 240H jlefctrltcalh y
[ emperature
3 9 , P Restore 2H at 25°C etects shou
Operation not happen.
Power on 2. Total current
Low T t -30°C 240H - 10 Ct‘_J ©
ow Temperature
4 , P Restore 4H at 25°C constmption
Operation should not be
Power on
. more than
High . . I
. 60°C 90%RH 240H twice of initial
5 | Temperature/Humidity
) Power on value.
Operation
-30C 85C
6 | Temperature Cycle (30min) (30min)
after 50 cycle, Restore 2H at 25°C Power off
Vibration Test(ECL Frequency range:10~55Hz Stroke:1.5mm
7| kr_at'on esi( Sweep:10Hz~55Hz~10Hz 2 hours for each
packing) direction of X. Y. Z. (6 hours for total) Not
allowed
Packing Weight (Kg) | Drop Height (¢cm) cosmetic
- Elwi | n And
8 Dropping Test(FCL 9(; = 45;4 - clectrical
packing) : defect
Over 454 46 etects.

9 | Shock Test

100G 6ms, X, =Y, +Z 3 times for each

direction

10 | ESD Test

Air discharge: £8KV,(150PF,330 Q)
Contact discharge: =4KV(150PF,330 Q)

Note1: Operation: Supply 3.3V for logic system.
Note2: The inspection terms after reliability test, as below

ITEM Inspection
Contrast CR>50%

IDD IDD<200%
Brightness Brightness>60%
Color Tone Color Tone+/-0,05

www.usmicroproducts.com
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8. CTP Specifications

No. ITEM Description
1 CTPOD 145.5(L)*102(W)*3.7(H)
2 CTP VA 109*65.8
3 CTP Type G+G
4 TP Contrller mxT336U
5 Interface [
6 CTP Transmittance =85%
7 Surface Hardness =TH
8 Surface Treatment AF Coating
9 Touch Point Support for multi-touch

9.Packing Drawing
TBD

10.Inspection standard

10.1 & X Definition
10.1.1 AQL 7E X AQL definition
1) #FETHR) Sampling plan
AU ThREMK FR MIL-STD - 105E #xifE, Il 46 56: K 7 $ 4T Hh 45 ; Appearance, function in
accordance with MIL-STD-105E standards, Il Test level to perform sampling;
2) W FER (AQL) Receive quality limit (AQL)
BEEGRG:C=0 FHEF:0.4 REEEE:1.0  Critical defect: c=0 Main defect: 0.4 Minor defect: 1.0
BVERIRESRNARE P EREZ .

Customers have special requirements according to customer requirements.

10.1.2 #kff e L. Defect definition:
HandiiE (CR) : WE/RIIThAE, BlnsE . Wi, Jsiks%; Critical defect (CR): Affect the
display function, such as short circuit, circuit breaker, leaking fluid, etc.
FokEE (MA) 2R R DIRE, GIansi). Kd. AR, SoRAESE; PCEINGE,
PR R SFANFFZE . Main defect (MA): Affect the display of functions, such as missing strokes,
large current, perspective error, display is not clear, serious appearance defects, product size
discrepancy;
PERFE (MDD = A= dm e, X m A Aa il B/ s e skie . 75
#; Minor defect (MI): does not affect the product function, but the appearance of the product
has an impact, such as: Anti-black/anti-white, polarizer defects, stains;
10.2 I ESR Inspection requirements
10.2.1 kg0 26+ Test conditions:
1) iRJE. JEE: Temperature, Humidity:
W, 15°C~307C; /%, 50%+25%. temperature, 15°C~30°C, humidity, 50%+25%.

www.usmicroproducts.com 14 +1 (800) 741-7755
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2) #iE: Distance
N R 5 45 00040 22 THT 4 #E 25 300250mm . The distance between the human eye and the
surface of the measured object is 300£50mm.
3) fi&: Location
PEERE LT 54k E R A4 &5 45 [E . Product view and normal up and down 45
degrees each rotation
TR
Normal IR

HR I .
e ] Eyes

Product surface

Eyes

<\7/

4) IHEMERE:  Ambient illuminance:
SRMLRE S 40W & H 2 O6AT OBIRER MY IE EJ7) , SLIEERE Dy 800£200Lux ;
Appearance inspection: 40W Cold white fluorescent lamp (light source is above the
detection material), the illumination intensity is 800+200Lux;
PR . PR BE BR FF O 100£50Lux Electrical test: environmental illumination is
100+£50Lux

5) JaALEf[E View time
AN TH AR HERS AL 18] 4 8428, 1E 10S WELFATIAS T WAL N &K% . The appearance
surface Standard view time is 812s. Defects in 10S are still not visible as a qualified
product.

6) .JHEER Other requirements
a. ke oL b i FHR & LB TR IR & 4% . a. The inspectors must wear a finger
sleeve and a anti-static hand ring and pass the test.
b. WA 561 & 0 AU b7 & L i JT KA 4% . b. Test testing platform must have
anti-static measures and test qualified.

10.2.2 fa 48 britE CLLR I LRSS ARl 0 S A R4S IR U 12009 mm)
Inspection standards (the following size standard units are not special instructions are mm)
1) miBki 2 X Dot defect definition
BERF R BT TFT RBUER D TERER B0, BONER= A, WK (3) Pixel
Highlights: Due to the TFT failure of a sub-pixel has been glowing, pixel highlights, as
shown (3)

BRE S BT TFT RGN D TERR —EHARL BOvGEER A, W (4) Pixel Dark

dot: because the TFT failure caused a sub-pixel has not been glowing, become pixel Dark
dot, as shown (4)

www.usmicroproducts.com 15 +1 (800) 741-7755
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HT 12T REER

BT

T L2 TR FEEIR

i |

Kl (3) Figure

K (4) Figure

R BB R RBAME eI AL, Vo Rl B, HORIRE X XIY<2.5, i (5)

Impurity points: Other than pixel points, stains, color points, their shape definition: x/y<2.5, as

shown (5)
BB d=(X+Y)2
AIAEE DS Kit5: Wil (6) Calculation of point spacing DS: Figure (6)

Y X
X
K (5) Figure
2) mERPERIISARAE CORIZRRAE

Y

Dot Defect Inspection Standard (dot/Line decision: Dot/Line bad size according to the film

Y

Point diameter (d) Calculation: d= (x+y)/2

_ DS

—l
o O

K (6) Figure

with the eyepiece match to determine whether the qualified)

FERA RIS IEAR AR5 B B2 XS F e = 15 &

i A

LCM H524r#E LCM judgment criteria

B intensive dots

Total Defect:

N<3, DS>10mm.

LCD jiiR &
LCD Full of stars

D=<0.10 AL ND5%E il €, A wr W, OK.
D <£0.10, judged by ND5% filter coverage, invisible OK

eyepiece,filter

I TT ik X 2
Power-on test AL ;Rje::ifri;:re;tions %52 Number Determination method Defect level
D<0.15 Aitignore
T 0.15<D<0.25 3 RET T
IS 5 ) b>025 0 A8 W
Pixel points/particles PRIESR Two joined dots 0 Visual, Film ruler, IRk

minor defect

Foiki: BRI RUIR, 2R R BEHORA RETFIE, AR SEPRIEDLLL 5%ND 1 ugtHI5E -

Note: for the judgment of fuzzy spot-like, linear and blocky, 5%ND filter is used to judge according to the actual

situation.

3) APk ibrdE CR/IZARHADE -

Y

Line Defect Inspection Standard (dot/Line decision: Dot/Line bad size according to the film

card and the eyepiece match to determine whether the qualified)

1> 25 e e WK (7) bla22.5.

Line defect definitions, as shown (7)b/a=2.5.

www.usmicroproducts.com
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f b 1

B (D

2> 2R LA B0 bR iE Inspection standard for line defects

LCD ZtRBLpa/ KRS

LCD Linear defect/scratches

%Wrﬁgi‘je;: Ifrlr?:mns H8 Number Determﬁi;ﬁgr?iethod Dﬁgﬂzleﬁv\el
W<0.03 it ignore
L<3.0, 0.03 <W=<0.05 2 HEL, FEpR. HEE Rk
L>3.0 or W>0.05 0 Visual, Film ruler, eyepiece | minor defect
Total 2

21 LCDZIRAR T

on the polarizer surface, LCD scratches, etc

10.3 POL A B tritE POL defect inspection standard

CFER R N B, AP, Wi A m, s R, LCDXI4.
Note: LCD linear impurities, including impurities such as yarn, fibers, and patches inside the screen box, scratches

R — 3 Y X
Dj:i?liitém Descri tionﬁfﬁrﬁﬁhenomenon Judﬁgni 1:,:::;Eteria Dez{?ﬂﬁfﬁon ﬁnglfel:‘f
P P ging method differentiation
St e B 4t W=0.15, L=<10, N<2; EWm ﬁﬁﬂﬁe
Edge Bubbles Edge Bubbles W>0.15, L>10, Afu¥F Not allowed Visual Film
Z5/5if Air bubbles: ANt Not allowed
POL 5418 S, FRIREE AR L= awiil Foreign body bubbles: ERIINEE VS S
opOL e | oo i, Foron cHec | o202 e Vil i
D>0.2mm, A7t Not allowed
#4215 Dense point, A~ ft i Not allowed
i B i 7% R KT B F A B WA S 8 VR I T [ o
Deviation of POL | Position deviation of polarizer relative to SHR A HIRR LR V'E Mi T:.R
lamination glass Refer to the size remarked in the drawing Isual, aliper
Rt Gk NER VAL FRHR AL 2RI A H
POL Damage Scratches, bruises, dents. According to the point, line flaw judgment Visual
HL R A e Fr B ) B R N X IRk
. . AR HA )
Black picture not | Abnormal angle of polarizer caused by : Minor defect
) Not allowed Visual
black enough cutting
BPBAR | g s, w3mnirs Rty B
Protective film . . .
defect Broken, rolled, obviously dirty Not allowed Visual
1AL B S TR EIAST
1.The attached position is not in 1.2 HBE
S R conformity with the engineering 1.Refer to drawings; B
Pull-tag defect | drawing; 2. ME R — M RO E . Visual
2. AR R 2. To uncover a corner effect.
2.Not easy to uncover protective film
i =bYl e Fr il g A AR B
White Edge Polarizing Edge white line Not allowed Visual
FHRED. R HENEED, AN A i BRI
e Fr Bk Finger printing, dirty printing on the AR B
Stains on POL | surface of the polarize,Un-removable Not allowed Visual
stains
il N (’, bR ARG N N
PR %&)%)rxnfirsmzjtf;zg‘face treatment el A iti X
Wrong material mismatch ’ Not allowed Visual Critical defect

www.usmicroproducts.com
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10.4 ThEEEA H Functional defect

N . —y : } X
ARHE PR HiE kR Hse ik i
Defect item Description of the phenomenon Judging criteria Determination Defect
method differentiation
- . W tae
K e KA L, ik
No Display cannot display any image Not allowed Test jig Critical defect
55 15 SR i A 2 B A P 2 B, it
TR There is a significant difference between the AR Visljal\andx R
Abnormal display | content and color of the normal display Not allowed Test jig Critical defect
screen
- BRFRABUHACE RIS BR - RHL. R ik
Pixel missing rorizontal In pixels, vertical or cross no Not allowed isuat an Critical defect
displayed Test jig
N o . STUVF BRI LT IR W MR
BEA S AR ) Not a?llﬂofwb;de’EFI%:1Z]—§fsi rFézi:yitawl:case?é:;fer to E\ji);uallj gri\ﬁf it
Flicker Full display screen with regular flashing ’ P ’ o Minor defect
the sample Test jig
N . . N N . N 3 ] pEEY %%Eg X ‘r]\ !|‘| o N
LB LCD 7 DA% o st Not joﬁéi'ﬁ%éiﬁﬁ c/elg;i$:gfer to E\/}iisur:l{l)‘?';riﬁjﬂ< ik
Light leakage LCD display Area Edge partially bright the sample ’ Test jig Minor defect
B JREBAL BN LG BE I BRI R A — BB % ARVE RSSO T S HERE HA e Wk
Uneven displa Local position contrast appears to show Not allowed. In special cases, refer to Visual and Minor\defect
play deep/shallow inconsistencies the sample Test jig
RN I T S 7 P 50 T S R et v ANTCVF FRERAE L T S B AL, Jiate e
EIRIEH . . . b/ §7N
Too Light/Heavy Screen display color more than normal too Not allowed. In special cases, refer to Visual fmd Minor defect
deep or too shallow the sample Test jig
i 1 T A T T T AL D R R AUIR
Sk 4 35 N P R N
N fr |EjJ -l ripple jitter that is visible i AR E\jitua{l) Ja:riﬁj?K ik
Water Ripple ocal ripple Jitter that Is visible In a Not allowed o Minor defect
gray-scale screen or a specific graphic Test jig
image.
NN N BTN ks 1. ND 59 N
LCD Mura BEmERE. Rl SRS 0 ND 5% 7 HopRivaiil I
Black screen white, blue, color spots, etc. Use ND 5% to determine - ) ’ Minor defect
ND 5% filters
H A UK ) I I T TG VR 4 ; HA e
! ; . NIV : HR
The picture does The screen cannot be switched while Visual and .
- Not allowed - Critical defect
not move driving Test jig
R T 0 TET B E 7K T B e 5 SR B .
. N . R N
i % R At L, Wik
Crosstalk Horizontal or vertical color cross blending Not allowed Test jig Minor defect
phenomenon in window screen
10.5 /MK A B Appearance defects
) —y 3 b X
ARBH Rk b HsE 7k BRI 4y
Defect item Description of the phenomenon Judging criteria Determination Defect
method differentiation
a<<1/2t,b<1.5mm,c<1.5mm (t K/RHEZTE
fi:bul TAIEEARJRRE) , HIE OK. %/m Iﬁgfr% Vi
Edge chip a<1/2t, b<1.5mm, c<1.5mm (t represents ISLrlil’er fm Minor defect
the overall thickness of single-layer
glass), judged OK.
a<<1/2t,b<1.5mm,c<1.5mm, & A fRFiE
MHERE (T Fos 2 BB EARE R , A
[y a ! OK. EEVINEE 7SS Wk
Corner chip ) a=1/2tb<1.5mm,c<1.5mm, and chipping Visual, Film Minor defect
; within housing is not allowed. (t represents ruler
the overall thickness of single-layer
glass), judged OK.
SRR 7/ R L 5k
Extension cracks / Not allowed Visual Major defect
www.usmicroproducts.com 18 +1 (800) 741-7755
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LCD % / AN FOVF H SRR
LCD rupture Not allowed Visual Major defect
1. TR 3w R Rl 2 43 OK;
e 2 BEEMI, ANRvF.
LCD &t LCD it " H i
LCD Scratch LCD surface is scratched 1.Senseless scratch polarizer can cover Visual Major defect
OK;
2.Tangible scratch : not allowed.
REAR Wikmte, LS AFVF H F 6k
Silver slurry defect Silver slurry offset, no conduction Not allowed Visual Major defect
Cutting defect . 9 ’ ’ Not allowed Visual Major defect
side,burrs, etc.
FHER TR, 3 EH A B A REM,
A1y =N
LCD i el « ol e ¥ £
LCD leakage ecause the frame gum crack, seal s Not allowed Visual Critical defect
not strict or seal not sealed, cause
liquid crystal leakage.
BRIV AR E N B AN 77 A I O B
Wm e i AFVF B F 6k
Liquid crystal bubble | Air bubble or vacuum bubble due to Not allowed Visual Major defect
insufficient liquid crystal injection
IC & } IV o R
IC Broken Not allowed Visual Critical defect
N et N, 50 , N
ACF fiifir ACF T IC 1%, HH NG _ HiL Wl
L / ACF must exceed IC edge, or it will be . .
ACF Deviation . Visual Minor defect
judged NG
5 G AS 75 Aﬂ, E‘/:‘: . N N
Gl “éﬂ?ggiing %‘fﬁfﬁeﬁ tﬁfgﬁ?f NoTalec:vq\:/ed Viaszmél Mi ngrt d@:;fect
defect raised,pinhole or bubble
o TRIPIRAR e 7 TFT MK T . Yk
DI . Lo MO A OK R
Too little glue The protective adhesive is not fully Not allowed Visual Minor defect
covered by the TFT measuring line
i Fliid £ Vi F) FPC o L3i8 ‘ ‘ \
Zi Excessive flow of protective glue to AT AL Kk
Too much Glue Not allowed Visual Minor defect
FPC or glazing
10.6 FPC K7 B FPC defects
N ; _y : b X
AR TP EIES HrEhRE Hse ik BRI 5
Defect item Description of the phenomenon Judging criteria Determination Defect
method differentiation
T idbs AMILRT i Y R R . EE N2 8 AN N
. g o . ) ) N . F o
Dimension out of Exterior dimensions exceeding drawing Not allowed Visual and Main defect
spec requirements Vernier caliper
FPC %15 FPC &Ml AT A : B VS7S
FPC Scratch Scratch on FPC surface 8 HAJLVT Copper Dew is not allowed Visual Minor defect
i 25 5y i AEBRFAAS AU N
FPC 4t FPC FHiBLRISEYT. 5l LWz _ %Tﬁxﬁ,ﬁ, T ReskIA A O TF 3 Tl
Breakage and lead fracture appearing | Dead folding not allowed, . .
FPC crease . Visual Main defect
on FPC functional defects not allowed
ST EA Y, FARALE NS AT W]
AN
FPC JIiis FPC 5 oK o alowed. ofh A Yk
FPC Dirt FPC surface Dirty pad position not allowed, other Visual Minor defect
locations dirty can be erased
acceptable OK
EFREEN FPC & THa%fb AN FOVF H R
Gold finger oxidation FPC PIN pad oxidation Not allowed Visual Main defect
= 1
oo IR SR T R A bk
fgi’nge? Damaged or broken golden finger Not allowed Visual Main defect
N B BT, ik Rty H L EX
Stiffener defect Reinforcement plate cracking,shedding Not allowed Visual Main defect
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[> B2 AH- N N
DO D E FPC L/b%ft R H e
missigg FPC component missing Not allowed Visual Main defect
FPC )= FPC 7). iZifl ARvr H RS
FPC layering FPC layering, foaming Not allowed Visual Main defect
FPC 4k FPC #idk ARvr B RS
FPC damage FPC damage Not allowed Visual Main defect
R RIE DR %S, FPC L&
B PIN B ik, E4. ‘ Bl ke
JREAR Virtual welding, false welding, A Fvr Visual, F R
Poor soldering insufficient solder, solder bridge, FPC Not allowed soldering iron Main defect
on the connector after welding pin foot table
dip tin, even tin.
FPC % —#R PIN fi4hg insmiR i 4 5 i
EQ*E PIN ﬁﬁf?ﬁtﬂ?ﬁ*ﬁﬁ/&%ig/ﬂﬁf E%ﬁl m/ﬂ;/]—:_lﬁ
FPC /it PIN Y | &t BIaRER, w044 i R g ‘
S FPC the first pin angle exposed M AR E R Vi;ual ‘Vernier UXTS
FPC left and right pin | strengthening plate edge and the last According to the drawing requirements caliver Minor defect
angle uniformity pin angle exposed strengthening plate dra\?vin’g
edge should be uniform to meet the
design requirements, or unqualified.
RN R SR 20%, DI/ F 23R AR
o (e 7 U2 Ie] 58 T 30%
Ciiﬁ—ﬁ{:nt FPC 23 fmfs The transverse is less than 20% of the HH R
dev?ation Component deviations on FPC width of the pad, the longitudinal is less Visual Minor defect
than 30% of the longitudinal width of the
device solder end.
B TR A 5 E 4R AT . w
WD A B Tomihg | DJ:EUJTE*E}\ 5 B4R AT Z:ﬁ\ﬂq: - . Wik
. - No spray code, code blur, and HM Minor defect
Poor ink Jet printing - Not allowed )
drawings/samples do not match Visual
T, LLEHLR, 5 EARRERART ‘ .
LR R No screen printing, screen printing ARV EW& ) PRk
Poor screen printing | blurred, and the drawings/samples do Not allowed Visual Minor defect
not match
10.7 B/L KA R BIL defects
X —y : ¥ X
ARTE P Hi s Hse ik i
Defect item Description of the phenomenon Judging criteria Determination Defect
method differentiation
Rusthaint pecting on PRAL/E B/ 1415 A A Wtk
paint p 9 Rust/paint peeling on the iron frame Not allowed Visual Minor defect
the iron frame
. JTANEE, BIL ML A FRE I 5L I . .
K ASE Tizerzﬁght is rﬁot bggﬂxéll_ﬂiligi?i:jd:rk AIeE H#t B
The light is not bright 2 Not allowed Visual Critical defect
when light is unstable
e BI/L HESNR A 50 4 I 74 BB R TR AR K T 48
e £1/3 AR B RS
Solder pad . ) .
B/L line pad completely off or off area Not allowed Visual Main defect
detachment
greater than pad 1/3
K BT A A Wb
. Iron frame deformation Not allowed Visual Minor defect
deformation
X115 . e . , ,
Scratcﬁi: fffhe iron PRAER [ {53 1R A o EE Wik
frame Scratch on the surface of the iron frame Sensory scratches are not allowed Visual Minor defect
PR B BRREDUR LB A, Bk Rt A Wik
Iron frame burrs and There are burrs on the edge of bezel. Not allowed Visual Minor defect
sharp edges
HOERHBLER. 87, RS HAL. s A
AL B % AR Visual and FH
Backlight uneven Backlight display of bright spots, dark, Not allowed lighting Main defect
shadow, etc. Fixtures
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dots

dots, etc TLCM Total Defect
N<3
A R

an ] AR B T8 B AT 22 NFUVE REERIE L T S AR S syl v
Ak i S TR B2 B AT 2 5 IRV KPR L T 2 A BM-7 S5 et
Color coordinate out All white screen, different colors differ Not allowed. In special cases, refer to Bm-7 iudament Minor defect
of spec between the screens the sample Judg
A — 1 1] ; =l H BB . ,
— FIRREEART T PR R S BRI T 2 B - g
Light color Uneven The same screen in the full white screen, Not allowed. mszz‘r:r']ﬂlgases’ refer to Visual Main defect
the local appearance of color uneven
LSS EOERE R A RIS (0R5 FRHE L ZRBh R ol et
Backli ht Dirt Backlight display pixel highlights, According to point and line defect Visual Minor\defect
9 impurity points, color points, etc. control
bR R R IR
A Bﬂ i N 7. N
JOTAE Bfeiod&tigfpecifications of the el L EbR
Dimension out of spec drawings Not allowed Vernier caliper Main defect
/CMM
HOLA HOLR . AR AV B ViS7S
Backlight deformation | Backlight warping, deformation Not allowed Visual Minor defect
- e L fe e S FOUF AR TS LT 2 IR i
LR FOTERL fifi/5% Not a?;)fv[fd ﬁ:ff rzzfitrsjl:crslsei$ :gfer to BM-7 Jllt E6t
Brightness deviation Backlight brightness is darker/brighter ’ the Zample ’ Bm-7 judgment Main defect
1R AR RN LR OA S B0
2. B ERE] BRI R
BRIERINA R 1. The lower iron convex package is not KR HiL e
Iron Frame Card stuck_lnto_ the upper iron card mouth, Not allowed Visual Minor defect
Buckle Bad resulting in loosening;
2. The upper and lower iron clearance is
too big
—a 7 T N
BHEIESOR 3 | L FBRBERREOR N (R Rt Pt S, LG . .
| . . The same batch is consistent, and the HAL TR
nconsistent pattern of | The pattern size of the upper and lower tt f diff t batch Visual Mi defect
the iron frame iron frames is inconsistent. patterns or difierent batches are Isua Inor detec
similar.
Poor ink jet printing No spray code, cods blur, and Not allowed Visual Minor defect
drawings/samples do not match.
; SR e GUREIRYE) , HEALCD i)
=N N=IN
Bacﬁkljilﬁﬁgl_ai\ h{tﬁbj;tan VAKX, A H KBk
Iigght Iea?(age " | Bright Eye, leaky (Border leaky), Enter Not allowed Visual Minor defect
the LCD of VA area.
TELLEN, LLEOR, 5 EAURE S RA ‘
LA R No screen printing, screen printing AR = TR
Poor screen printing blurred, and the drawings/samples do Not allowed Visual Minor defect
not match
10.8 TP XA~ K TP defects
X —y ; } X
Dzifc?riltém Descri tion%fgjtﬁfﬁhenomenon Judjﬂgf5 1:at;ﬁeria Deijfnijzftion ﬂgﬁi?
P P ging method differentiation
TPRI Y. Wt W&, Wi 1 2 B A Z: i R
FIRE B Fit/assemble black According to the
TP surface foreign objects, punctures, dots, etc point flaw judgment
TP 741, BHEA
adhesion/assembly foreign objects, D <0.20, N<3; HH. FEpkR
TP foreign objects, WK
impurities, etc. all belong to this WA T2H 20 1 4% D>0.20, N<0 Visual, Philip ‘
black and white minor defect
category; Fit/assemble white DS>20mm Card

www.usmicroproducts.com

21

+1 (800) 741-7755




UL

US Micro Products

ENGINEERED DISPLAY SOLUTIONS

Dense dots Not allowed
1, TPRIERIMG . H2ERY. &HER;
2. WL IR EE B 75 220mm; n
TP 15 . . EETINE 278 ‘
1. TP surface scratching, assembling Z IR LR B A 4 5 YR
TP Scratch Visual, Philip
foreign bodies, linear foreign bodies. According to the line flaw judgment c minor defect
ard
2. The distance between the two lines
need =20mm;
TP A RUIARER . T Al B THIAR K /6 H. S
TR T R E LKA, A, ) .
GRUE o H Wl
A regular Newton’s ring, bigger than 1/6 of the
Newton's rings Visual minor defect

area of the touch screen and deformation of

the text and line distortion is not allowed.

FAL e

THE TPIRI fiAS) . TEBh1E; AN FUF RS
] ) Visual, Test
No action TP test does not move, no action; Not allowed Stand major defect
TP gk TP 1 2 I 2155 1t X SR 7
. o AT . ES7S
Sliding trace The line is disconnected when TP Visual, Test
Not allowed :
broken test; Stand major defect
- X SR 7
TP BlE TPIE LA B P <1.5%:; S ES7S
Visual, Test
1 H i 1 0,
TP Drift TP draw line position drift <1.5% Allowed Stand major defect
TP LT TPUU A AT R HE 1D 25 ¢ DUBRHERE R BN e HHBRRE L 2%, BRI L a1 i
L
Deviation of TP The surrounding area of TP should not | TP, AfuiF; .
Visual Major defect
lamination exceed the edge of the iron frame TP exceed the edge of bezel:not allowed
TP SR 6/ 14 WG RE/AB<0.2mm, R A sILEt/

Ink leakage /white

Hid, FEs1%

Bl FERRR

ST

edge on TP Edge width light leakage/white edge <0.2mm.
I Visual, film
Only one side light leakage/white edge is minor defect
ruler
allowed.
The number of light leakage/white edge is <1
‘ ‘ EENE TS )
TP it VA:D<0.2 N<2; D>0.2 A fi4Not allowed VG
/ Visual, film
Bubbles of TP AAA L Not allowed minor defect
ruler
BN R AL AR R "
TP %%, EHl iz N Rk
/ Affects the outline dimensions and assembly, ) ]
Burrs on TP Vernier caliper | minor defect

not allowed

10.9 B3 A K Packaging defects

TRAA WAk HiEkRE Dobedk | SRS
. A X - etermination Defect
Defect item Description of the phenomenon Judging criteria method differentiation
(CLRaELS skl R R AL EE
Incorrect material Wrong material, mixture Not allowed Visual Major defect
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I kek 55 1 R S B AR AFVE = SRR
Packing of product Inconsistent with the corresponding instruction for this model Not allowed Visual Major defect
PREEATEIA R 5 Rt B SRANT AFVF B Fr
Poor label printing Not in conformity with the finished code requirements Not allowed Visual Major defect
Sty LR S 54 N 0D GV IR EEA—F . ,
KRR l3@2%_BOM T_ﬁ <%§&///_§ﬁz) a5 40 I_L%h/f_ﬂ’]?ﬂzif _ﬂ KR Bl ke
. . Inconsistent with the packing BOM (majority/minority) or with . .
Quantity mismatch . Not allowed Visual Major defect
the number of external packaging
y 3% A5 5, = s Nz 27 = D% i . N .
A b@ofiiﬁi(iedﬁ&jjaqma}ge@dxaﬁdhe( iiiﬁ;? njozt)sjtll-‘gigp ?:I(:':ng AT H#t E
Box ! ’ Not allowed Visual Major defect

according to customer's requirement)

10.10 /= S -5 ¥ The shelf life of the product
P ARTUIY 12 N H L IS H .
The shelf life of the product is 12 months from the date of delivery.

11. Precautions for Use of LCD Modules

11.1 Handling Precautions

11.1.1 The display panel is made of glass. Do not subject it to a mechanical shock by dropping
it from a high place, etc.

11.1.2 If the display panel is damaged and the liquid crystal substance inside it 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.

11.1.3 Do not apply excessive force to the display surface or the adjoining areas since this
may cause the color tone to vary.

11.1.4 The polarizer covering the display surface of the LCD module is soft and easily
scratched. Handle this polarizer carefully.

11.1.5 If the display surface is contaminated, breathe on the surface and gently wipe it with a
soft dry cloth. If still not completely clear, moisten cloth with one of the following
solvents:

— Isopropyl alcohol

— Ethyl alcohol
Solvents other than those mentioned above may damage the polarizer. Especially, do
not use the following:

— Water

— Ketone

— Aromatic solvents

11.1.6 Do not attempt to disassemble the LCD Module.

11.1.7 If the logic circuit power is off, do not apply the input signals.

11.1.8 To prevent destruction of the elements by static electricity, be careful to maintain an
optimum work environment.

a. Be sure to ground the body when handling the LCD Modules.
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b. Tools required for assembly, such as soldering irons, must be properly ground.
c. To reduce the amount of static electricity generated, do not conduct assembly and
other work under dry conditions.
d. The LCD Module is coated with a film to protect the display surface. Be care when
peeling off this protective film since static electricity may be generated.
11.2 Storage precautions
11.2.1 When storing the LCD modules, avoid exposure to direct sunlight or to the light of
fluorescent lamps.
11.2.2 The LCD modules should be stored under the storage temperature range. If the LCD
modules will be stored for a long time, the recommend condition is:
Temperature : 0°C ~ 40°C
Relatively humidity: <80%

11.2.3 The LCD modules should be stored in the room without acid, alkali and harmful gas.

11.3 The LCD modules should be no falling and violent shocking during
transportation, and also should avoid excessive press, water, damp and

sunshine.
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