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Abstract

In this research, we will improve the overkill which is the particles in the environment
fall on the panel , and make Cell test AOI judgment be not correct in the LCD Cell
process .And the senseless overkill will make panel repair and waste machine manufacture.

This research forsakes clean machine by operator with tradition , and use different source
to light up the panel. When the true defect in Cell and the particles on the panel surface lit , it
will be different diffuse reflection. And then;we use image compare to part the false defect
cause by particle , and record the coordinates to array. If there is the same coordinate in
particle array we meet during the others pattern checking process , it will be false defect.
According the experiment , it will work . The infrared rays equipments will decrease the AOI
overkill efficaciously , and the yield increase 22% , it will cost down NTD 5,500,000 every

year.
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Stepl: %3t # 7 B nli] > i=0~255 K& &
Step2 : s EMEFE 5 K Pli] - i=0~255 kM
Step3 : 3t E 0~255 Bj{aeF - Cl ~ C2 B ey %

SPL i P[]

Stepd & 3t - 34 R &
N 255P[255]

il

Step5 © KA XA 0 ~ 255 P R4 3% X A T A 60 P AL 5 2P 2 4 B4 -

2
'S 255.P[255)F P[i]- 3 i+P[i]]

S PLi]1- 3 P[]

o=
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345 BBBRERR
ho[g] 3.21 #1[8] 3.22 > B —fELRAIBIERF OFo 1 A TRRERZZ DR

AR LR A E R o kol B A bR 69 2R SR AL B B AR B S 0 B Ao

B MBIy W HF A o

}O

TR B R AR R&[12]

7 A& 2 B Bk (dilation) ~ 4% 4k (erosion) > 47 Bf (opening) ~ B -4-(closing)

- 3.21 z%%%ﬂ%\%’ﬁ%é@#s 8o %E%ﬂ B 3.22 JofTiE 2| L AR
3.4.6 AR S 4%

1% ARG 2R ik B IRAE FE[22]488 %) 1R e dmitp

o [ 3.23 30 9B AR R 12 Ak

AR © i BAR DR IRA

&8 RAmA P FUBET RISLER AWM G

fRak B AR AR L]
ERAMEBY  AFFGEE > ALBRATFEFE
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JZesErosion
A structuring element of size 1313 pixels

F# JEDilation

3.23 24 & WART B E
3.4.7 opening $& closing

12k P AR S 18 A ARIE H A8 AR R F) 0 £ 4% 4 opening ¥1 closing #9:EF -

opening : [Z&k+M AR = MR 4a ] iR 4k
closing : B/ RR+1% 6% = B AH I NiR

IRILEE ~ SR EERERE 0 @K RIEBEWRER -

348 # R
HR BTG T RERAR AR T

HREE L BBy 5 a8k 0 ko fE 3.24
o A AYERRIR - &4

1878038 R [22] F ik i WRERIEAK or 1%46k)+XOR EE

4 0
oN

324 2 RE
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3.5 & R4+ Diffuse reflection & ¥ K 4 Regular reflection
ERHAFATHTEHNE > RARBELAGOFTQORERE - RFRH CE > &
FATR RS AP @ L EeRw I ANE RS > GRS HE LR RS(23] 0 kB 3.25 A7
o RBRARE  EFATARFEFFORBIET > REARBKGAFATH - B4k
Wy R4TAE R B o7 R4t > 408 3.26 Aiow o F@gEed Rk @A F R 0 NP @EE L A M R4

HABRREH -

\ \ 4
Y ; Fd
\ . /\ ko
'\.\h ::: \\_ //
o 5 st
e ¥\ mmEm = /N
o — [ I3 [y i AL
: ! ! LT 1
e A Rt
3.25 R R4 3.26 B & R4t

& B Al AOI #:A Defect 2245745 4u » & B4k JE2 1) False Defect % Z ik 4% 9
4 Real Defect it RAR —KFR &@LE > o FSw—BRBH @miREA@ » RIFERIE

o g R RE A & @ik @ay False Defect e

3.6 R & B &y Rk IRE 2 (22]
G B Ay L R RATRY S BAOT B (R i IR A RS~ SRAL RSB

3 hofE 3/ 5k AR o

AREEZAL C ®FEKL ~ LED ~ SBE 2 AER - PAARR
BERBRGE 32758
134 S 2 E K RGOW ~ 100W ~ 150W ~ 50W)

2. 7% [7) light guide =T # &
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3.Remote control 2 oh fE (B S $ath)
A0 BB G

5.%] ho % ;& 45(Red ~ Green ~ Yellow - Blue)

6. EARE > AEgAELM

. BH 5
4. CCD Camera
5. XA F#& & LED
6. LED /£ BL /4% fiE 3L % 4% 3] 42

7. LED BB 8 7T LKA B $)Fv 3% % Robot IRBE TFAEA o
8. LED *T{&X J& A A [F] M 3% 3t A Bl &9 K ©

9. ZoRANMBHEBERERAEARAAMN - wRBHEBEES > HAFR  EAERRER
%) 0 BlEFeME BEBEM HARY  ERAESASIEER)  RFH4E -

10. F35&4 %/ 10000 JEF LA L o

11. LED iRk st L&A 12V R E - A AR 618 LED(4x &) % — 4 ;5 = 4 18 LED(&
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IGléke) F—m o wRATHBIRT > WEAIM R T -
12.LED v A B RIAER R » BHEARERES M EHFX 0 BESERS -

13. LED R RAXEH EA Lo > ATHAZHELERT B TEHERKD  EF0
E o
BT RXEL R

3.28 LED &

5 B kA R (e B 3.29)4F & ¢

1.5 4R @ % P91 (30KHZ~ 50KHZ)
2. kR4 - KREEEA

3K FF] ShAE phE 4
ATEFERBACKE  (FARBER
5.6, % (4 5400°k £ )% &, CCD i A
6. 7% & & 4 K (£ 2000 /) 8)

THRFAR KGR T A0 B R
\4/ """'

3.29 5Bk B K
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PI R R (4o [ 3.30)4 & ¢
LPTASR R B - mi ) AE 2 5%

2.38 & Bk AR R

3T d SR A A &

4.9 % 244 4000 1N BE > (2B A S

5.7T 4h8: R F] light guide & 5%

Z A T4 (RGB) ; A&

i ki

| L

0.20

0.0 | iy i oL .

mfﬁ% E5k | 80k | KDk | ASBE

| 300 400 500 600 700 €00 00 e
Wavelength (nm)

331 ek E
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3.8 Filter &9: 8 #F
AKEGANSYEE S5 LR( wE 3.32) §RLESLINE » EHARASLM L
B4t 2] H A BREE RAB A BY - HERFICRBERE] T s b 0 12 B A BRAF LR F R

JEF| o
Gamma LEIME  FIIMR FM 5%
A s T i, &
D — P § N —
=iy
X E’Hﬁ ’, _JE% -~ EEJE;E TV AM
/ ~
Pd ~ o8
” ~
» ” ~ i

Grapb By Herl How  780nm
3.32 9T RESAE
AT ELEE T &I B2 —BIRh — R RERE S e LY

NG ERRE c mMEsAE& R CCD s CMOS AZ# TR IED| 4rsh4g » R AL —
AR ST BT R RBg e B3 AN A SN LA sA R A 4 SN s s SR o

4z 4h 42 7545 ( Infrared Filter > 408 3.33) 644E R & FAFE =T B, b M B4 sh 50 4] 18 8
IR cut filter Fp%h > BAEEAE A A RIEE PG (d B 3.34) o f4ESART v 4o S 4R JE
1% 0 KR &R CCD @R AR > EAHENLIgETRE -
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19/ 2BEH CoLb MIRRORS (IR PASS FILTERS)

IR700C A FIER (BK) TRATRAEEHF 4
SR FE -

*Size Available: 8~160mm
*¥Thickness: 0.7~3mm
*¥Coating: Dichroic Coating
*Substrate and Resistant Temperature:
Soda-lime Glass: 150°C
Tempered Glass: 250C
Y, Borosilicate: 450C

— ]

Tr,s,s_s $2223283

400 500 600 700 800 900 1000 1100

RN IR

198 R HoOT MIRRORS (IR CUuT FILTERS)

- IRCUT710

100- IRCUT7104c #h R &t B 7T oA B 3 4x #h % - Fl 8%
:_,_.f e WMTRA®SFE » FRHBEATTHRIREE -
70- *Size Available: 3~320mm

60" *Thickness: 1.1~5.0mm

50 *Coating: Dichroic Coating

40

Soda-lime Glass: 150C
Borosilicate: 450°C |

400 500 600 700 800 900 1000 1100"™

\

‘,{ *¥Substrate and Resistant Temperature:
\

\

1)‘“' :

A\
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39 B srshsg LED 1%

4o [ 3.35 AT 0 48 Panel &94a] 1% o 8 41 4 4% 6B 48) 56 BB 44 & @ Particle > 3t 4# Particle
EAbgE R K% B4R IR filter #4577 Rk X K4 EK% (IR Pass ) #] A Particle
# in Cell Particle Z %k kA F) > E%/8H Particle # bR 5 ¥k @ Particle & in Cell

Particle » 4K overkill o

2

- IR Filter

Real defect
_False defect

RLAM R

3.35 444 LED kst ZE
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3.10 mE Gk LED fil %
%o 8 3.36 Ao~ 0 4 Panel 8943]3% v K & 76 8 R BB 4 & & Particle » 34% Particle
ErBEKRKRZZS -
1. 28— L2 2)ER -
2. B—RLO(ZE) ik E®
3. A A RIS £ £ 4% Particle /8 (G2 tL¥) ©

4. B 5 ebqy B u particle array ©

b2
A
Real defect

E3ELED False defect /
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FwOE KR

EFE=ZFEHRMOEELTHE @ HiEd AOL # & 5 R E &Y bR B 4
Particle » it{# Particle & & 7~ B & & 2 7% 4 R 54K AOI Overkill » 3 F 2R B A 45 B 46 & 5
ARG EBRIRIE ~ B IR > REFE RIS o

TR RN AR R R IRE & AR AR RZ AOL # & -

FEREHM | 4B 56K X Panel » Panel - @ 4% € 42 Defect (Fiber & 3% 35 7%B) o

ERFRA B 4] TRPHEEA > 5 A EHBOEMAELR X Panel » Panel E &
3 @40 Defect (Fiber & 3%35 7% ) - 2R14 04k 3% Defect 7 AOI T8y 214 - B 548 A
SRR B G kR BRI ik R B AT SRR SR A A R L s AT 0 AR
RARBEEG TR o

M2 Polarizer I {5 EIRGETT
HE{EE Polarizer particle & & Fr =i

73 BIfsFiber SEIHFETENE (particle K 5)

}

P BTN BRI AT IS
Ak =8 Fiber 1 T B TR 2 S
AL (1) HeSTEE P M AT E S
SEEATE () M AT S
s 1) R s
kLR SR A

4.1 &% LED § 5 B3 A
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BB Ao AR R IRIEFR False Defect #4748 7424w B 4.2 A7~ 4% & % 4F Normal LO
Pattern & R|%+L0 Pattern w#E > 3t 3 d i AR FIREILXMA T & Pattern FRIAR 69 &
R dAwsAtb ¥ > H £ B3 s A& False Defect » 3 fu A Particle Array & ¥ > 1 A7 5

TEFR Y JEAZ o

fE LO Pattern | RUg35 Normal L0 Pattern
SEIHEE, BIE T real & false defect

l

£ LO Pattern "0 L8> {E3E + LO Pattern
s IR THAR

l

F AR SR =R
B false defect JEH

l \ AOI EfgET

1 false defect A= A particle array

|

Hgk Pattern 75&F] particle array Other Pattern
PIRTE < Bhf , BIERY false defect

4.2 1] B B im A2 B
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4.1 Shihe & F 58 RAR

FAZITIFA 0 w8 43 Fior 0 42 LO pattern FUABRBHEB > 0B TAT 228
182 5% 26 (particle ) »

Yo [ 4.4 AT 0 B G B R RE M R AR AOL HikkeE ) > BT - b E 4.3

#E 44T RER R THEREZMLEL (RER) £E0PET I Particle -

4.3 LO pattern J7 44

B 4.4 #EpaRRESL



4.2 b sb B IRB)R

%o 8 4.5 Arow 0 42 A B Panel ¥ kR4 A IR Filter &9l F#/THRB > LB A
HEZ @ LA A real/ false defect ©

Z 1% B AT B 4.6 5w 0 B T Panel ¥ SRR g 0 BEBFHIAL T 4- /b4 a5k 82 IR
Filter » 3 B &9 4 7 3E80 7 BA 591 A F 5 26 92 Particle -

B A ERIB TR 45400 Shhodr sh KR LA 4 Real / False Defect > B gb3: F &

WP — R ERAN R TRERAETAL -

n] iR = fParticle

4.6 FARL 4 sh &R M) 42 IR Filter
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$RE FERTEBAT
W & A CCD #A] Polarizer particle » H Z %4840 » B F A AOI recipe °
Ry X ¢ #% SBP &/ @Ag#L Threshold 22 g+ @ MBI RAE -
F ikt
(Fs—) #3%akMk > AOlrecipe RAE -
(=) #3%akMlk AOlrecipe FH - @A & threshold £ % -
(BEB=) i sl > AOIrecipe KA % -

(Esm ) s & sh BRIk > AOlrecipe P-4 & threshold F % -

TR oE 5.1

BRI
B o EE= Eo

Pattern SHREEIETTE FEREFELE | EEFESEHLGE | InEILASERLE, | IR ASERGE,
AOQ] recipe P EHEL | AOIrecipe FHEE | AOIrecipe P EHEE | AOIrecipe gHEZ

iANEIE 12 12 12 12

EF B MAETE 16 16 16 16

Threshold 25 25 25 25

BElack Pattern T 5 . - -

=BP AR 12 12 12 12

Threshald 30 40 30 40

=R

B S RmAs

Foh—2 54 52
ER—
Pattern SREMEITE e = B
A0 recipe FEEEE

EAEE 12

BP T MEETE 16

Thresheold 20

Black Pattern AT 9
SBP T MEETE 12

Thresheold 30

B 52 EBR—2 4
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B 53 & — AOl #aE |

BEBERBEKRKNRE B 54 % real defect » [ 5.5 #2[8 5.6 % 3k 35 7% i (false defect)

54 5.5 5.6
real defect IR Z A — wIEmP =

FH—ER Exakfh REETORALEBRAT TS  ELEKS HERAYT
% 2L ¢1 Polarizer particle (3% 7% BB °

TR 2% 4E 5.7

B

Pattern iR EEHEDEEDE,
ACI recipe EHEE

BN E 7, 12

BF B A 16

Thresheold 25

EBlack Pattern

B E R 6

SBF B R TE 12

Threshold 40

B 57 F—2 5
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AOI #% B Z@m4wE 5.8 ¥ E B EHT :

B 5.8 Bir=—= AOl #%8Z ®

BB EBEERAARE B 59 A real defect » [ 5.10 ¥[8 5.11 A 3% 5 7% 88 (false defect)

5.9 5.10 5.11
real defect IR Z A — wIEmP =

FR_ER Kxaant RERTO AL BRET T8 X _/Z S PRRET

= 2L ¢ Polarizer particle (& 35% B2 ) -

o

B2 %A E 512

Bhi=

Pattern SHREETTE InEEEL AR ME,
AD] recipe P gHEEL

= METE 12

BP T EETE 16

Thresheld 25

Elack Pattern oy 9

SBP B EETE 12

Thresheld 30

B 5.12 BRZ2 4
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AOI ¥Rl Z @4 5.13 PEBEFT :

TETTT R Saesasses s T EiElEEL s s se——

-

THEsEsE S e

TETEEEREWEEEWT =TT
eSS Lc—srERAMASSSLALsaEnTTT

z AOI #:RE &
B B 5.14 7T & & A real defect » 3 3 7% B (false defect) & S4B 4 -

_

513 Fhx

ZZ KRR

5.14 TEx

¥ 8% @Ak bz false particle

R 3R o el iR o Biud AOL EH

TH=

TH) ¢

Polarizer particle 3] SA#k i (BA#R
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FEwWX 2 H4E 5.15:

BRI
Pattern SRR TS MoEFLA-SE I,
A0 recipe EEEE
e NE T, 12
EP MR T 16
Threshold 25
EBlack Pattern AR .
sBP MR T 12
Threshold 40

515 Biawmz 5 ¥

AOI #:8 % @4a B 5:16 % B B & /7o -

Puimlmias | s Tl o T W
AELAS AR Ced R4 FEW

Bl BETET  Tes et FL

5.16 Frwmxz AOT AlE &
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W B 5.17 7T & & A real defect » 3% 78 7% B (false defect) ¥ Sk e -

=

517 BB a4 £

%%@?ﬁ% : ’fiﬁﬁ ﬁl?]‘ﬁfﬁ‘l)@’fﬁ«?ﬂ ’ @E,{a\ AOI 1%;5:_ s T;@;[g @7}:}5’(']_—__{ false partlcle ’

Polarizer particle (fiber) = LA#%x i °
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FRNE FERRER

B/ A8 A CCD #B] Polarizer particle » 2 242440 » B bE A AOI recipe °

#iAF R % SBP &/ @& # Threshold 4B > BRI Rt o

B ikt

(BB—) KX EGAMAL > AOlrecipe 7%

(E%=—)

2
&

(BE=) m#E s skpmlKk > AOIrecipe 3%

B Jfal 8 o AOl recipe A -\ A& & threshold F %

(EBm ) ho# &b B > AOlrecipe F%-dmf& & threshold %

&K SR 6.1 A

BEREENE
BhE— BEE BEE= ‘BEEY

Pattern BRI HERVEISGHENE, | EEERESEHEDE, | IDSSECARMEGE, | IodSErshink,
A0 recipe HEHEE | AOI recipe 5% | AQIrecipe FEHEE | AQIrecipe FHEE

BNERE 12 12 12 12

BP BN 16 16 16 16

Threshold 25 25 25 25

Black Pattern R 5 o 5 s

SBP BN 12 12 12 12

Threshaold 30 40 30 40

B 6.1 &%
ETE&EXR

(E8— ) B4 particle » 12 & 7% 5 ¥¥ real defect #1 Polarizer particle

(I RIT) °

(Fs—) “TH#A E KZE particle » 42 & 7% 7 ¥} real defect #1 Polarizer

particle (3% 3 2%

(F5=) TR HE Polarizer particle (33528 > Z/ZABETR) -

(K5%w) THAE Polarizer particle (Fp T 33 & B - £ TR & fiber) -

Polarizer particle defect #Apg ratio (R 158 AOI 4o9MalRtb &) B 6.2 AF

o~ 0 W LAES 3, o J& Polarizer Particle = K Defect ( Fiber / #3578 /| B# ) Ak tb4s)

BMRETH > EAmE AOL &SR AR BT GRA K -
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25.0% j

20.0%

15.0%

10.0%

50%

0.0%

FRAEEZRER :

|0 FREE BA8E AO KT BE &

Fiber =

10
|

HEETF

BRI

oGD

E
@
=]

Bubble

|

6.2 Polarizer particle defect #a gz, ratio

PF Shift ﬂ

o8 6.3 o o HFAT MRl B E A A B E 0 A 2011 S22 A~ 6 B B ReRIK 0 i

HEARRERACHET R BLGHEZREZ R °

100,000
80,000
£0,000
70,000
£0,000
50,000
40,000
30,000
20,000
10,000

‘IIIEE#EE!{ s W0 dfect ratio |

& 059

50.12% 42

L

0,30 67%

57 720050 g0 TR
i

B98E%
B4.41%g5 359

£9.94%70.21% g 450470 2600

wit0s [

W07

Wi1108

Wi1109

w1110

W11

1112

W14

W13
W15
W16

B 63 A &FRE

43

W1 T

LT —

w1119

w20 [ ]

w21 [

W22

W23

50.00%

4 T0.00%
1 B0.00%
1 =0.00%
1 40.00%
1 30.00%
1 20.00%

1 10.00%

0.00%



#E M AOI No Defect ratio &4 48% 3£ % 70% » 3294 22% » LA A&
600K chips K& » T 132K ANB BA R > A— g LM B H 8 &4 400 pes
FEBEATHRY 11 AAZXE > EH NTD 500,000 35 > —FET &4 NTID

5,500,000 -




FEE &
L RXARIERZH ALRAB A itk F LCD Cell HAz A srraaR RER -
2. 154 AOL ARl X &AAH K& » H #3% %k & particle ( polarizer particle ) £ in cell
particle ( real defect ) » % sk AOI overkill » &35 & TAF £ 5 hv o
3. B4 AOI overkill A XAATFEK S  RUBKREAREEH-ATELY
particle » 12 % b7 X 2 %

4. RIFR 4RI 2 4 i ‘p RA A @ARE B

False Defect ° P 41 ) ¢ )R Am £ — Filter » B FFRE KK
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