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ABSTRACT

TFT LCD industry, obviously, 1s another star industry step
after semiconductor in Taiwan. ,Thisthesis is subjected to the color
filter and discusses how to repair.color filter defect. When the panel
size 1s made to be bigger and bigger, :the.response time is also getting
faster and faster. The original type of repair method can t
decrease the defect ratio effectivelyw Thus all color filter makers
and equipments suppliers are trying to.develop new repair method. This
thesis 1s discussed to the new repair methods for color filter and
base on experimentation result and characteristics provide the
improvement method. However, for reduce production cost of the color
filter; some TFT LCD makers develop new producing method of the color
repair called “IJP (Ink Jet Printing)” which has been listed as a
top principal of development for every color filter makers. Regarding
to the defect repair method caused by this new producing method will
be also discussed and analyzed here.
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1.1 2006 » T 5 A BEA

e H 06 O DG CR2 (e) 06 OxF (F) 20006 { e)
TFT LCD {(=10" 1 857 0 1,622.0 17136 T Doe7Fs5
TFT LCD (<10 ) 165 0 171.0 1850 F11 .0
TH/'STHN LC Dy 1231 0 124 .00 1=z0.0 1 5200
OLED &5 .8 &.0 &5 27 .0
Crihers o3 o2 o2 (=1
& =t 215908 1.933.0 20351 9 3545 5
o O S 169 4 1819 209 .0 el = 10G |
EE B 3 e M 224 3 184 .0 1938.7 825 6
=R T A 157 F 1422 1479 B0 9
B A e 304 0O 2687 282.7 1. 160.7
= =t 855 4 FiE8 ez=83 3395
- - R 30152 27098 2734 12F15.0

(F# &k 27k [EK-I1TIS 3+4% (2006/06))

%1.2 3G~ T7.0G &A% =+ (4 :3)

P 15" 17" 19" 20.1"

413 4:3 1:3 1:3
36 550x650 4 79.9% 2 57.3% 2 71.1% 2 70.9%
600X720 4 74.0% 2 A7.1% 2 58.4% 2 65.2%
356 [610x720 4 72.7% 2 46.3% 2 57.5% 2 64.1%
620x750 4 68.6% I 43.7% 2 54.2% 2 60.4%
4G 680x880 6 79.4% 4 67.4% 4 83.6% 1 93.3%
156 |730x920 6 70.5% 6 80.4% 4 74.3% 4 82.9%
5G 1000x1200 12 | 707% 9 67.5% 6 55.9% 6 62.3%
5G 1100x1250 15 | 81.7% 9 64.8% 9 80.4% 6 59.8%
5G 1100x1300 15 | 815% | 12 [ 80.3% 9 77.2% 9 84.3%
55G(CMO) | 1300x1500 24 | 845% | 16 | 80.8% | 12 | 75.2% 9 62.9%
6G 1500x1800 30 | 759% | 24 [8na% | 16 | 724% | 16 | 80.4%
66 1500x1850 30 | 79.3% | 24 | 86.4% | 18 | 76.6% | 16 | 76.1%
7G 1870%2200 42 | 754% | 36 | 8s26% | 30 | 857w | 25 | so.2%
7.5G 1950%2250 12 | 73.6% | 36 | 76.5% | 30 | 82.7% | 25 | 76.9%

TS 75-80 % 80-90% :00% | £E  EE




#1.3 3G ~ 10G % % %

AV &)

[ (FFF)

- 17 19 204 7 i 0 30 15 37 10
5 1519 | 15:9 | 16:9 | 16:9 | 16:9 | 16:9 | 16:9 | 16:9 | 16:9 | 18:9
16 5606650 | 2 [s1.3% | 2 [636% | 2 |709% | 2 [eas% |1 [s01% ) 1 [s85%] 1 6% 0 Joow [0] 0 [o] 0
600720 [ 3 [pa3w | 2 [s23w] 2 [seam | 2 [wosoe | 2 [avew [ T00m] 1 [earw [t [rosw[o] o Jo] o
356 B10720 | 3 [s22% | 2 [s1a%] 2 [s74% ] 2 [e83% | 2 [a00% [ 2 [a0ds] 1 [e26% ] 1 [s93%[o] 0 [o] 0
6205750 | 3 [se.7% | 2 [4gsm] 2 [satm| 2 [eaase| 2 [7eaw] 2 [asow] 1 [so0w] 1 [esonlo] o Jol ©
46 BB0XB80 | 4 [04% | 3 [s6.1%| 3 |623% | 2 [497% | 2 [50.9% 2 [60.9%| 1 [456% | 1 [50.40% [ 1 |6ea%]0] O
156 7305020 | 6 [ s04% | 4 [sa5%] 3 [saew| 2 [enaw| 2 [aoaw] 2 [erow] 2 [eoew] 1 [essw [ 1 om0l o
56 1000x1200] 12 83.1% | o [66.7% | 8 [743% | 8 [s86% | 6 | 7a.7% |6 [640%] 2 [406% [ 2 [aarm ]2 [613% ]2 [71e%
56 1100d250]12] 7a.6% | 8 [61.9%] o [no6% | 8 [ss0% | 6 [7a5%] 6 [eee%] 3 [570m [ 3 (633w ] 2 [ss0%] 2 [aae%
56 1100413000 12| 70.7% [ 12 848% | & [s60% | 2 [s17% | 6 [726%] 6 [832%[ 3 [550% [ 3 [s0aw| 2 [557% ] 2 [e5e%
s56(cM0)  [1300n500[ 18] a3.0% [ 12 67.3% [ 12 [75.0% [ 10l 7a5% | 6 [706% [ o [ero%] 6 [s06% | 6 [sa7% ] 3 [e10% ] 2 [40.0%
6 150041800 24| 72.0% | 21 [ 92.0% | 13 [s09% [ 15| s04% |12 76.0% | 10| 742% [ 8 [785% [ 8 [837% | 6 | 880% | 3 | 51.8%
6 150001850] 24| 73.2% | 21 [ 79.7% | 20 [aa9% [ 18] 7a.2% [12 [ 7a1% [ 12 as.0% [ o [ 751% [ 8 [B27% [ 6 [ e53% ] 4 [67.2%
76 1870x2200] 40 | 82.0% | 35 [ s0.2% | 32 [ @075 ] 24 2a.0% | 18| 74.6% | 18] a5e% [ 12] 760% [12 877w | o | 774w |8 [600%
756 |1950:2250 40| 70.6% | 35| 96.4% | 32 |8a1% | 24| 7a7% [0 000% 18| a17% | 12| 721% [12|793% | 8 [ 755% | 8 | a46%
BG(hary) | 216052400 | 54 908% | 40| 834% | 35 | B14% | 32| 8979 | 24| 78.8% | 18] 0.1% | 18| 9% | 15 | B3A% | 8 | 613% | 8 | 7L5%
80 Gunsmg LIL) | 200,500 | 54 | 85.5% | 40 | 6% | 40 | 676% | 32| 835% | 4 | 142% | 4 | 860% | 18| 86.1% | 10| Giie | 10] 723% | 8 | 619%
% 22302600 | 55 | 826% |00 W% | 40 | 93.1% | 35 | 966% | 90| G| 4 | 823% | 18| B16% | 18 | 899% | 12] 921% | 8 | 634%
105 800,300 | B4 | 86.4% | o6 | B46% | 60 | 858% | 50| 952% | 45 | S08% | 40 | L% | 28 | 874% | 24 | 824% | 18] 648% | 15 824%

[ #R%E  7-90% 80-00% 008 | %& 55

#1.4 3G ~ 106G EF =34 (v%%)

Parel 40 47 15 47 ) 55 57 il 62 f5 T
s 16:9 | 16:9 | 16:9 | 16:9 | 16:9 | 16:8 | 16:8 | 16:8 | 16:8 | 16:8 | 16:9
P samvg0 (0| 0 Jol o [ol o [ol o ol o [of o [of o [of o [of o [of o [0 &
60020 (o] o0 Jol o ol o Jol o Jof o Tol o Jof o Tof o Jof o Tof o [of @
156 610020 [ 0 [0l o ol o [ol o Jol o Tol o Jol o Tal o Jof o Jal o [of @
g0 (o] 0 Jof 0 [of o [ol o Jof o Jof o Jof o Jof o Jof o Jof o Jof
T poox80 (o] o Jol o [ol o (ol o [of o [ol o [of o [o] o [of o [o] o [o] o
155 70020 (o] 0 Jo| 0 ol o [of o Jof o Jof o Jof o Jof o Jof o Jo] o Jo
56 10001200 7 [ 71.4% | 2 [786% | 1 [47.0% |1 ]as1% [1[se0% 0] o Jo[ o Jo[ o Jo[ o Jo[ o Jo[ &
56 10m1250] 7 [ sa.8% | 2 [8o.3% | 2 Jonas 2 oe% |t [sra% o] o Jo[ o Jo[ o Jo[ o Jo[ o Jo[ &
56 11001300 7 | asee | 2 [5a% | 2 [sn7e [ o0am |1 [s500 |1 [6r7efo] o Jo[ o Jo[ o Jo[ o Jof o
s.56eM0) (13000500 2 [as0% | 2 [520% | 2 [633% {2 60% [2]an0w [21ant% ] 114835 [1]535% [1]s71% [1]s27% [0] o
6 15001800 3 [ 518% | 3 [57.0% | 3 |se3% |2 | a475% |2 ]50.0% |2 ]6a8% |2 605% |2 ] 7a0% |2 a2 1o [2]o00% |1 |550%
iG 1600x1850] 4 [ 67.29% | 3 [55.6% | 3 [66.4% [ 2] 69.9% | 2] 6.9 |2 [62.0% 2] 67.6% (2] 7489 (2] 7o.8% |2 arre [1]527%
76 18702200 g [o03% ) 6 | 74.5% | 6 |29.2% [6]030% | 3 | 56.8% |3 |62.9% |2 ] 45.4% |2 a02% 2] 536% |2 ]500% 2] 721%
756 |195002250] B | 84.6% |8 | 930% | 5 | 53.6% | 6|67.20 | 3[532% |3 |505w |3 [maew 2] ar0% [2]s02% |2 ]550% 2|67 4%
BO(hay) | 21602400 | 8 | 715% | 8 | 787% |8 |04 |6 | 7379 [6] 899% | 3] 5029 [ 3] 5399 [ 3] 507w 3] 6379 2] 466w 2] 5119
86w LPL) | 2002500 | 8 [ 6739 | 9 | 719 | o | sere [0 005% | 6 | mere |6]00aw] 2| suae 3] 629 | 3] 6ooe 2] 309 2] 5189
a0 103600 | B | 638% | B | 703% | g | 841% | 8| 877% |6 803% |6 | 899% [ 3] 4999 [ 3] 5339 [ 3] 5699 [ 3] 625% [2] 510%
10 20003000 | 15 | 8249 (08 T ona® 10| 723 [o] 04w [a] 7379 (o] anag (o] aoas [6] 734% [6] 1039 6] a0 | 3] 5274

[ #E%  75-80% 80-00% | 00% | 4& B




~10um
ITO Thickness

Over Coat ~2um ~1500A

>

~90um Color Layer Cr/CrOx
~20~30um 1~2um

Glass substrate

W11 924 ek s B4,

(FH kTR §MIC 2002/7) 2

., BETRERAT

cjﬁﬂiml% R RS 5B -
" 249
S fth Ao $4
20%%
et S
1724
1RE iR
112G
B EIC
17%%

B 1.2 157t o FERBHI S A4

(FH KR 2FRET Y« 2004/10)
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b 22 fm

S A

FHth

HIE B {E
1294
5 EH
2 7%,
B 1.3 926 Jak ® Hil A 84
(FA R+ 18P 5T 8s 2004/10)
= = B
1T L 1 1
=11 11
1T 1 1 1
.- F'ﬁ e
- HEN =111
15" x 4 15" % § 15" x 30

23" x 2

30" x 2

B 1.4

46" x 2

7 o POt

11

65" x 2




XL CEE Y ER
2.1 43¢ jhk  chifh

LCD* ez d jpk # enB (B2 D AW AF ~ 24 2~ 24 K
F 2 [TOFET > T et E AP U AFE Y WiTH F bk
k-2 ¢ & (Black matrix) > £ A @iITE 3 EXP v %~F= hd
R Rk 0 R pk R B DITOET > 2 B HFF IR
+ [16] -

2 ¢ & (Black Matrix; BM )

4o(B2.2 D)oo BN A BE ) 3 B /BEE RS > 1UE B4 d
Foenghitfd o B i R R A @ fae ASES 1 E R e Cr
oM Al BRI U RSB i F Rk Feg R IGE R
BFR N BT A 28 (W23 )T o

%2 ¢ Ja* & (RGB Layer; R G B)

5 4 /@’5@1 L &g d ki Lmkk [17] (B2.4) o &
A R (DR EAEREFEP L WAL E PR A F A

g B B S AR o B om R L Ry 5 AT (2)

A
#

o
e

|5 F AT R ARG REWAPEA TG 0 -
BF ek A DR BTSSR PP R
AR e Hd kR K Lenik it KIS B o miE R 4o(F2.5)
*:"—i--/-[: o

#H P ET (ITO) -

24 g NIT0 Ri&E R & PatternT i~ L f 1= Sk &
LEEk o BP TRFEETHEE S RPE(RIZE) Ft ST R RE K
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TIEEZ B o B ETWRAEY Laading [TORE > [TOFEEE > 4
(B2.T)#77F o
14 (Photo Spacer;PS)

$2d jmk F e TFT 2 B wi@rgd PS (Photo Spacer)#c ™ % Fg
B, iR fbdr s T A e AR Ao(R2.8) 5 o F BB AERE FIE
K (W1.4-8) « B IE 4 24 L cnad id PS %) 0 PSHA % > 4e(F12. 9)
r:"—i—ﬁ- o

- 4324 Jpk F 3N BM / RGB / PS @ A21s - ‘5 AOI (Auto Optical
Inspection:AOD) 7 » #-#l 424k fede &1 » £ 11 242 < 4 ( Repair) #-4# o

v

RPN o T SR e wad L A2 (H] 2.10)

AL LR
BF A gk B T e LA g 7 2 (Laser cutter) £ #
+ B ¥ (Taper Grinding):

R (Laser cutter)i 4 = ;¢ & * »t BM (Back Matrix) # - 2
BPHZRATLI Ra P (CFFEFCOIN) DT kA S ",f(ﬁf?]
2.11)%7m ot 3 V4 & Laser 5 YAG laser: &£ 5 35bnm £ 532nm: #¢

95 2m] > BABAE A K 58 Laser Focus ~ Laser it £ - Laser

Jom e s Laser ¥ Ay 5% [18]-

¥4 BV (Taper Grinding) B4 > ;87 * 30454 Jpk P @27 22 3
Ao AR P NE EE B kS 1 }guﬁe (4c@B 2. 12) %5 o

% R iE® 2 4 ALE I IR+ Spacer B R R4 0 g i TFT &1324 gk
Bl Sl AN R g F BT B Spacer B R 2T (Ao@ 2.14 47
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T) BB RT I NRLEEZE( Cell Gap)  HF BB 44 5 10
B4 (Grinding Film)#-4%Fn® BRATE D F3F4AEPN c FES 5 3 4+
bR R FA B (oB 2,15 957 )0 B A EHRAER A ) 5 0.3~0.5un
(%52 #10000~#15000) (4B 2. 16 #777 ) o # 44 4d - £ 5 50~60% = %
it 7 (Si02)¥ 20~30% % i+ 48(A1203) 14 % 10~15% crwd k4 (CaCl3) (e
B 2. 17 #77% )
— AR T ﬁﬁ’rmétﬁgzu/f L RTon IR A vk s B R R N T
BA LB RRSFPERE-FERFFEZZ M- pwEd EN30Y
SEF N fjﬁ.{'— o R AR V- e M RAEEEALT B
IR DI AT ek Kat o L i dlAE B 0 Rk Y g | BEAE 0 1 1F
W B A AT B D R N o IR R R RS ] 2 3N and B A
—BE s GA o - s F RN EWIr Focus)® & 0 ¥V - JE G RN
A

F B4 & (Air Focus):

p@%%ﬁ*%%**ﬁ’ﬂ“ﬁ%ﬁﬁ%@ﬁﬁ%’P@%*P@
28 (Grinding head) =« =Hafd > F1* F BN EE S 330087 Breg & 4 e
RFEE » E 5] fe M e B3] o

FRAME S A EGHEY Fii T @R SRR RE LG F ok
d T3 sulier R (Gap)f F G EEE(Head) f g7 ¢ » A~ I
i R > £ #(Blade) € X5 BRELw A LK A LSRR
WE KA B RABEN TR ERABTRLANE > B FEE
PR AR RTY A G P FRERR A R < o R 3
ko F B (Gap) §F AR (Head) §F A F RS o L LK A
REARR BT KA BPE o ARSI L TR o N A QPR R R BT
T H(Gap) B B (4o 2. 18) %771 o 2 & ek & 7 7 Lasertec ©
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A 5
p@%%ﬁ*%%4*W’ﬂyﬁ%ﬁﬁ%ﬁpﬁ%’F@%%

# Eeg (Grinding head) %« =B > fI* = PlIF & & + QIR T8 & 0B

M2 BB SR R &R AP EROPEE RETELER OF RS -

FEFTHFERF S SR A 2 REFSE - REF SR 2 hE W
PELL SY B R 2 Tape BB ATE N R EFAEG R 0 MARERE o
B IRFESE L RFESRREF LA B RIS L RFS
NE ROY BEL AY B R 0§ RS (Gap) R TAF 21 FEEFHRME T E
TR IFEAE S 2 RS TR A AT RNERAERE o T id
I PE R TR (Ao @) 2019) 95 o4 Berik % B F V-tec ; Takano ;
SNU -

A AR SRR RER LR P i AT o B

2

B E R EE M ED VB ik im0 T A2 TR o p g

\\5

2 1R

e Defect T E BN gk P LF ik~ FlF o

0.3 FTAt 4 i 2 2 H A

BoanATIZ AT HOhr s SL 4t IR 2 S 02 BAR DAY B ol
ATenig at HE A G T R F SR A sk bt i 0 R 22,2 F e

Aol RO 3 ORT b ke

N

%% ¢ g & (Color Film Transfer)

3B W gt s [13] Wy BT
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1. % — #30akFat pboig— & B3 5( Masker Film) (4@l 2.20) > ot & 17 3
e B AR BAR S um:

2. TR EEE G B LR F R - At (4o Wl 2.21):

3. WHEWIRLY - KBS nE B kA 2 184 % (Repair Film)
(4rB@] 2.22) > BB AFe 2 Jum e R lymend Wy gt d i L
fe iRy 4 UV APy

4. 124c#u4% ( Heater Rod) CGE A& 140°C) (B&+ 400 gw) (FFRF 3 ) #
AR~ (Ao 2.23) 0 PR PR AR S 0 BAT OB EUR ~ AR
T b e B 0 X2 I R 4T

B MrE  FH 2 4B BT abfisan BT D g b (4
B 2.24):

#

6. 12 UV RstA i (4l 2.25) BT 5 5-6F)48; ¢
UV APy » SR & UV s - F (Y35 B A i

Wi
-\w 3
Prul

a:

i

Qe

T, HBefleprze R 3 AT A “,‘TT (4r@ 2.26) > ¢ W@ er ®{plsg ¢
24T (s Bl 5 (4@ 2. 27):
AT S BE B
DRI S '3
(D). &8s 5~ & ~ FFH -
(2). 4c#4%: (Heater Rod) e & ~ B4 ~ S BPEFRF o
(3). UV g kerpFiF o
AR L EITHE > BAERFT <1 300%300 um-e

AT A G
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(D, HFEFEATHFETERBAH S 2 Laser 2 F w4 -

(2). BB~ - B Subpixel +/ » 7 -S4 =% > FHE7I
300%300 ym -

(3). Mg d pEPIRFIBEFIRI R 2 o

4 4-F » 3% (Needle Contact):
AR EREERERIE S BFFIEBA RE [14] @Z'@"ﬁ.%ﬂkr“f :
1. #esk bt 513k (40 2.28)

2. E* & T A LS e (ieR 2229) 0 7 EH 30um~50um-
0um :

3. B A-IEHE A K S KRR RTE G R 2. 30):
4. bR I B 4F 2 T SRR (4o 2.31):
b, EAFH I AL B B F » KIS0 2.32) 0 T S R 2 RS
6. 2 UV Ritar i (4r@ 2.33) » PR 10 §/48:
AT 1S B R (ARl 2. 34):
AT Sl S
(1). & 5renst /& /FFHc o
(2). #fP&e g o
(3) ke » chikcE o
(4). UV Rk chpr @ o

AT G
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(D). #HFiFgie: A 1 {EFERBHFE GHL GRS BERRALS

B T 3D T SR il -
(2). BAFER - FERAS 0T 0un-

(3). HHHE @ BHLEE ZFS AipL L > TAFHRTT o
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+ Spacert
IT0-

W21 4 kB

i1

FErFEFFEEER

SRRERRAREN

5 ot
uuﬁnmm
ARBBbsULEE

DABRDBRRRA

HERHEE BM 4 BM Loss EHTR

SEPHEESE BM £

F2.3 2 ¢ 4B chik Hedbdf

BM Loss
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—
e mmn F/84 S

W24 ©4 hkk il

3 [ -
F2.5 54 sk ¥ Lo 1oy

AR08~ ANAN,

R2.6 #P ET e
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R2.8 Bt s

FS Shift

F2.9 B4 ¥ L refbs
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: Final
= Hi= - oc, -+
Unpacking EM k G B + CRd e IO ® Inspection
Y Y Y Y Y Y Y i Y
. ITO
Unpackitg EM Photo R Photo G Photo B Phota OC Phatao Sputter B Phaota LOT
v Y L
Initial :
LOT Ilicro
chem: Review
l Y Y Y Y Y Y Y
Swrface [nin] CINC o CDiCh CINCln Thick Ilicro CDVHeight Marea
Sean Meanummerd Meanuemer Meamuemerd Meamemnern Meanuemer Feview Meamuemerd Feview
l v ¢ L) Y Y y
oD Thrk Thrk Thrk Chin :
Mareo Mo sruement Meannemen] Meamemen Meanemen Wi Repair
l Y Y
; 3
Repair Repair Meammermen
Y
Reparr

B 2.10 427 gk 3 @Widindz

Laser Cutter+
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Grindina«~

B 2.12 1% HF BN B0 hky (7 hkh)

B 2.13 Ji* HF B B4 mx s (FIESHA)

Color Filter

Cell Gap

TFT

B 2.14 i~k ( Cell Gap)
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L Ieﬁ#eg:_:. Boundingf &5+ |

—N“.-- (< (OO0 me
O 0 pw @ 00 o @ (0 v @

Tape B &

B 215 BT e

Spectrum processing
Mo peaks omitted

Processing gptien ; All elements analysed Mormalised)

Mumber of iterations = 4
Standard

CE CaCO3 1-Tun-1999 12:00 AM
OF $i02 1-Tun-1999 12:00 AW
AIE A1203 1-Tun-1999 12:00 AM
SIK SH02 1-Tun-1999 12:00 AM
CIE ECL 1-Tun-1999 12:00 AN
PAT Pd 1-Tun-1999 12:00 AM

Element App Intensity Weighto Weight¥ Atomicts
Cone Corm Sigma
CEK 1.69 0.452% 8.7% 0.28 13.51
oK 31.40 1.4226 52.10 0.22 60.0%
ATE 16.88 1.0616 37.51 0.17 25.65
3K 0.14 0.8216 0.39 0.05 0.26
ClE 0.27 0.7508 0.79 0.05 0.41
PdL 012 0.6578 0.41 0.13 0.07
Totals 100.00

B 2.17 #E% (Grinding Film) =4
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Repair head

blade

Gap motor

[

Air focus R

B 2.18 F B EEALr, Focus) R 2

ml

CEISh%
. -
e - 1
=]
I ¥ =]

;R 025
I—l Fromt wview

0.3 "Measurement ares

Tape

FERIFEET IR

F12.19 HFEREART
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1. Mask Make \

Defect

Masker Film

rlass

Bl 2.20 954 mdbErigar o N b o

2. Laser Cutter

Masker Film

zlass

B 2.21 S 4 gat = N %o

 Masker Film

B 2.22 #5¢ wgerigar = 58 A=

26



2,23 554 W i34t S 5 % B

. Repalr erma ransiter
e
' 7 ° Masker Film

¥ L kR

B12.24 506 o er g4t & 4 M7

E. gF 11'1'8.5@!1011

gem
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. . ~ v . -

B 2.26 H29 MoE A 5t Ao

B 2.27 52¢ i erig At (s pe &

Defect

ﬂ

Laser Cutter

H

B 2.28 RAFEF r S HF-
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S0 e S0 2 M T s M

Bl 2.29 #fie&F » N BA HAAH IR

B 2.30 279

W 2. 31 £fR&F ~ S B A
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Bl 2.32 H#ff&F > B HART

BUL
BLUL

Bl 2.34 RHfIEF SRR
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B AR SR T R I

3.1 AT M GRER S E gt
YRS gk Y 2 4 BI/R/G/B ¢ & 15 g 4d (9] # g
AV = BA EIEH (4B 3 1)

A EPETETO) ¥

¥4 K RGB >S4 - AEPETH (K 150 nm) > g2 TFT @

i p %’q”%] )= ?4; ) T ERB R e EET| 0 ARk o F A (S Kﬁ%'bﬂ

FE R T AR R B EP E TR R AR S T AL
%’%$ﬁ%§ﬁ&ﬁ%ﬁﬁﬁﬁ’%$%%§%%°

— 5254 (}%,L: E}UE Fé' #I“J—-H’;ﬁ.&rv‘r:

AHBES L 60 CHE K4c# 30 25800 * A7 2 A FEE 1om/100 2 0)
SR (11 ERFEFE lmme & lem = 3 p 3= 100 /) %= -] # 1mm)
v FRie o 3M-5413 A R 2 REHBGERE O B F EAFE S 4O R £ o 4
LT BRYN LT AT RES, o

B. #dit» R (Cell Gap) :

324 //%JDLL"":’ TFT z. B2 = enzg [ ey » f?—ﬁlli’aaﬂ)‘%i (Cell
Gap) > v H.d BRIEF B gk ¥ TFTERB32hs B> L B E L4
Rdp P BPLTEFVARTE  RRHARTRY ) RTED o HE- 2P
FdpETE TFTA RSP ETEAE L REBEVUSER > BERLHA
% PRE 0 A R BRE B o
C. 2 gk 24¢ R

B2 R PFLEE LRI A B & 55 S

=
—
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2¢ B(x,y)> FYEER > ngh [20]; F Y EE > A58 0 F
FREABEL PIBENEET o

32 BAFisarHFEM

BB N EPREI B RGB ARSI ok s L 453 BM
RGB 4 50um*50umet ) (4o@ 3.2) &5 - R 2 58 L (&
U RIEE S E (F RBRR R E S EFM o esE - B R o

RIFEHG IR 22
(D). B2 AF 12385 2 60°CiE KA 30 2ds
(2). MF ¥ > WFE lmn/100 2 p = 48 (1 g4 > & 5 1 mm o
o olem = > poF= 100 ) # 0= e Tom)
(3). ™ 3M-5413 ¥ = 2 b pEARE
(4). BFEhFmRAL R E > * 4 L BT
(D). BERFITIAGTPRY  FAPZUEERPF 57 A AELER
H iRl
$54 W 2 VB AT S S FRIER Y (B 3.3 B E e (£ 3.1

WAL ERIGE

B & F » B S FIRGER Y Ao(B 3.4) B R 4o(% 3.2)
v AR
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TFT-LCD & F Jgig Reh? b > Hig foid » & 775 #TZ R » 14 25 msec
ShoHR&HA KL 3.6ume 8msec i 2.5um> 4msec & 1.5um;
Flot o A @ & %73 Model hA& &> 11 % F il Cell (e cnp BLRIGE
AR R EE LTS 1.2 ume iR pf‘pé:* BE '\‘V/H"'?é”%]RGB @lfi
fgendid gk P Xm0 Fd A RGBY B4 50um* 50 um /] (4o
B3> F- %8s b8 L EUTHPIEIZEPEBRA(EARAS I
B 3.7) » tebki — gL % o

(1). BA4fis 1 p &% L (Auto-Focus)iZ BRI B4 % 3 5 &
(2). BRABNZY FRENF I oAl
(3). BHLEFFEAZELHEB A

o8 MBS N IBA S SR RPER T Ao(B] 3.6) 0 B % Ar(£
3.9 R 15 E2A 1.2um b > T35, 3Tum > =% 1.48 um > &«
1.22 um o i @R -

& F ~NEY 030 um i e F - B REBF A DRI
BAT SIS B RIPIFER S o(B 3. 7) B%4c(£ 3.4)  Ep1bg-2304a 1.2
um 2T o T30, Tums &% 0.79um> B 0.61 gm o i EPFE o

3.4 B4k

TFT-LCD A& &%l o> B4t & foh 74 *T 4 B > A L& 1
& Monitor hA & & Rt F B A S RSB AR F E [21] - B
W ORIFEINLIERFIRRGBEAL I g P L AR N FS
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B RGBFBA 50um ¥ 50umh= ] (4R 3.2) » * - % ¥ & 58>

TORP S BER F L TTI0E > BER SR

RIGEH FE S 2

\\

(1). B EREF R EFLN,xy) e

(2). @

W
|l

AR RIS Tk 8 (Y, X ) -

(3). i Monitor A &k & EHH(Y,x,y) > Monitor Z &3 fa4r
(% 3.5) ¢ Eik4-(R® 3.8) -

$¢ e NS R Ae(B3.9) 0 BEAe( £ 3.6) 0 &
Rt d ARt e (] 3.10) o & YHEFRAGR SR p - L G/B A4 §
P o WFTHEFRE RIS e R mEA xy EINA R dixy EAAR

G hy B ox B o TEE e B ey Bl 0 TEES B o

BAAE > NSRS BEECR 3. 11) » B%4o(F3.7) &
RAed ARt Fko(B 3. 12) 0 &Y @A R/ G/ B = ¢ Fi s mw

TEHEFRMOZRBWIF RR ;A Xy BI04 R dixy B 7 &82¥%;6 &
y@@%,%ﬁﬁ%ﬁﬁﬂ3ﬁyﬁﬁ%’%ﬁ5%§f

3.0 BE R {8 R

I (HER S BN BB R )RR B 6 R
BL R (8RR 0 M b AT 1S PBEA W] 2o 4

%.\
=
£45

g2 p:2 (> Normally Black type):

(1). &5 22 (Black)F¥ > RGB & % 0 Ff > AR AT (5400 o
(2). w22 (White)® » RGB & & 256 ¢ » AR B AT {5 R o
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(3). & agpF(Gray)pF » RGB & % 120 Ff > AR AT {5 k0 o

(4). dixi=d (Rad)PF »R % 2561 » GB & & 0 F9 » WAL B AT (k0% o
(3). s d (Green)PF » G 5 206 FF »RB & & 0 FF » AR B AF (5 ki o
(6). w I (Blue)rF - B % 256 FF »RG & & 0Fy » AR B A 124k o

=1 =1

=1

$5¢ RGeS N EEA R Ao 3130 24 B A BN £ E ¢ o mAap
RE ARFER 2 B AR FE L BRARIRE FARFR,; RS

B G B AP AL S 2 B R AR £
A LB AP GRAKMILE S 2B 2 F ERER S B DR

B BB P ED S gk P REREEOT PR [22] 0 m W 2 F
RIS Y 0 BERISA) S R B AR BRI R] 3140 4T
B BATE > SEERREETAE L FREYEDS gk P RERROT
Fo T E e Y B R RO PEER ST g R 2 Y EER
AEEF O RIBERE § S R -
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# 3.1

55 ¢ wgg er (Color Film Transfer)* & [Hiplis % %

Color Film
Test 1 Test2 |[Test3 |(Test4d Test 5
in BM Pattern Fass Fazs Paszs Fass Fass
in R Pattern Fass Fass Fasz Fass Fass
in G Pattern Fass Fass Fass Fass Fass
in B Pattern Fass Fass Pass Fass Fass

# 3.2

#Z7F 45 » 3% (NeedleContact) 't ¥ MBI % &

Needle Contact

Test 1 |[Test2 |Test3 |Test4 |[Test
in BM Pattern Fass Fass Fass Fass Fass
in R Pattern Fass Fass Fass Fass Fass
in G Pattern Fass Fass Fass Fass Fass
in B Pattern Fass Fass Fass Fass Pass

% 3.3 %24 g e (Color Film Transfer)i2 4F 18 B B PR SE %

36

AN L
P4 ogm Test | | Test 2 | Test 3 | Test 4 | Test b |Average| Max Hin
in R 1.22 | 1.35 | 1.28 | 1.45 | 1.32 | 1.32 | 1.45 | 1.22
Pattern
in G
1.33 | 1.37 | 1.46 | 1.36 | 1.41 | 1.39 | 1.46 | 1.33
Pattern
in
B Pattern 1.44 1. 1.35 | 1.31 | 1.48 1.4 1.48 | 1.31
All 1.37 | 1.48 | 1.22




% 34 & 45F »~ 38 (Needle Contact) i 47 {5 B & Bl F %
R HB AKX
Fa oum Test | | Test 2 | Test 3 | Test 4 | Test 5 |Average Kax Hin
Ik 0.78 | 0.64 | 0.63 | 0.66 | 0.71 | 0.68 | 0.78 | 0.63
Pattern
in G
0.72 | 0.75 | 071 | 0.79 | 0.69 | 0.73 | 0.79 | 0.69
Pattern
in B
0.67 | 0.73 | 0.61 | 0.78 | 0.63 | 0.68 | 0.78 | 0.61
Pattern
All 0.7 0.79 | 0.61
% 3.5  Monitor & 5-en5k 83314 4
Spec Y X ¥
R 22.4 1 3.0 0.647 £ 0.015(0.343 = 0.015
G 50.3 3.0 0.294 * 0.015(0.607 * 0.015
B 10.5 £ 3.0 0.136 £ 0.015(0.106 * 0_015
Spec Range Y X ¥
R 19.4 ~ 25,4 |0.632 ~ 0.662|0.328 ~ 0_.358
G 50.0 ~ 53.3 [0.279 ~ 0.309|0.592 ~ 0.662
B 7.5 ~ 13.5 0.121 ~ 0.151(0.091 ~ 0_121
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% 3.6 %94 " & (Color Film Transfer) s 4f {é ek & 4

(# 2 ¢ %% 5 Monitor & &2 )

F gy ¥ X =

HorlalRﬂrea z 99 587 0.646 0.3436
HorlalGﬂrea : 47 981 0.799 0.6067
HorlalBﬂrea z 9.629 0.1355 0.1051
RepairRﬂrea : 95 338 0.653 0.3338
Repairﬁﬂrea : 62.618 0.3135 0.5114
Repair Area : 20.09 0.1436 0.173

B

# 3.7 #f§&-F » :*(Needle Contact) i3 4% 1 ek 5 44

(# iz ¢ % # 52 Monitor & &2 )

R AR Y 3 Y

HurlalRﬂrea : 29 336 0.6489 0.3426
Horlalﬁﬂrea : 47 926 0.2937 0.6084
HurlalBﬂrea : 0_404 0.1353 0.1046
RepairRﬂrea : 20637 0.651 0.3304
Repairﬁﬂrea : 50733 0.3005 0.6779
Repair Area : 8.5 0.1465 0.133

B

38




vl

7= 0 2

— - -
e e

B3.1 TFT-LCD i

B 3.2 MFMHPIEZAH R E

Before After

B 3.3 %4 wiE e (Color Film Transfer)®t ¥ [Lip:E R &
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Before After

B 3.4 HfféF ~ 58 (Needle Contact) ' F HipldmR #

Bl 3.5 & RRFAL
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B 3.7 #fJéF » ;8 (Needle Contact) B4 i 3 RPER T

1931 2-deqres QObhserer

B 3.8 Monitor #& &ekg Jd Bik(v & Hap)
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Color Film

B 3.9 52¢ g e (Color Film Transfer)2 4 {égad po &

B 3.10 24 g er (Color Film Transfer) i 43 {5 e0d R 4t fix
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Needle Contact

B 3.11 #&fé-F » ;8 (Needle Contact) B 4¢ s g pR &

B 3.12 &fd4-F » 3 (Needle Contact) i 4% (& cd kit dix
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Color Film

Rad in

Blue in

B Patiern

Green in

z Pattern

E Patiern

Black in
BM Pattern

324 Wi e¢ (Color Film Transfer)ig 48 18 gL 3 3w

® 3. 13
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Needle Contact

Blue in
B Pattern

Green in
G Pattern

Rad in
B Pattern

Black in
BM Pattern

1 &5F ~ 38 (Needle Contact) i 4F {5 BE % ki

® 3. 14

45



- 5 L ’) 27 3, AA 2
[V “?,%E‘ﬁ%ﬁvi%: L5

4.1 4% 2 % 247 3

FME L (CHFME S B RR BRI S )RR BEREREY
093 gkt AL npliE e 2 83 158 Cell a7 » U ZER
EHEBARELT &G R
YA SR A

o8 e S N EFRRERE CAEBHRHEF R B EPRE
PFHAZDAHPRE Hedo FHABLS AX DA ERE-

Bf e r @ EFRRE L EZA SRR
AR DUEPRE HiEe g FELRER S EPE

PN SRR T A 8% T I T )
B AL gk VA B hRIGER B ATETREOR B L SR S B BATI AT B
A EEFE L B Tk c N REKRE G G kg 0 5 - BAHES
B k3 4t Cell Gap» 459 Woger = N2 (Fpb =3 el o 52 B
Gk BRI AL kR B G fnk FpEG $’i*9ﬁﬁ%m{
ol eg ff o T AZ PR FRFERFENEERSEPE TG N FARR
Flpt o ¢ T ORI FQ AL N LA IS pok P ALk

PR ORAN A i

BN AT 0 RR S B AR R S R B T KL Sl 2 Bk

Bt gk e v N F RTINS g e SV ankciE S

46



;’%'J‘zgf'—f;'. F2¢ ol Br 2 SN e * M o
B N4 ad P ﬂ\?ﬁg v =% — (Taguchi) [23]*+1960+
RAp et Meno 3T E R > v v N2 Bl R 7 Rl
SRR o v NG RlE L P A A 4 R Y %
Fl# St e FEEET TN THFEFEF P EEEEEER -
e v -l @gr 3AEHR ot BE AT KT WL
HELARIZAP > LG ROERME BFAETRARTV AN
Pl RERFOIAZFEFIUEI AN PH S AS D

lv

A et > RIBRF R 2 (A PFEZE e s v FRIRZE
gL iRy AT A2 7 5-se 0t (Signal=Neise Ratio, S/Nw ) » #H ¢ S£& T
2 A N&A % B ¥ © &5 ¥ % (Large=The-Better, LTB) ~ ¥
(Nominal-The-Best, NTB)# | (Smaller-The-Better, STB) [24]z= #& 4
Mo BeiriB 2 §/Nvt 4 w4 v Rl (Response Graph) 57 & 3t e » 14 KB
Sk ERPEFFE H B G EE

Fo8 e > NP RBBALE R R DFFE L LG 4o ( Heater Rod)
TN R o e B AR VRS o S BE T R s BB S H o AP
# - ( Masker Film)ek B o

4% 4% ( Heater Rod) &g &

e R R R OB FUB-L R A 2 48 % (Repair Film)= g iv > s ®
PRI oo AR C BRF 2 120°C 2k o g i€ i3 AT A
e F) L g AT A B B AT ] 2T 1607C 0 Feb o A B iR R oD
Sy g1 120°C ~ 140°C 12 2 160°C 7 % -

4\1%@’}5 HIUR 4 .
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AT ORI BATNE > B AR RS o i R
AR B o Rk B4 G A 3004300 um’ B Masker
Film)$) b > B4 5 300gw » F & S8 4 400 % £ 2 500 & £ -

SeAh AR T PpE R
SR (TR PERY LB 0 B R L A B PR S A
v Lomak g end RN, 300 F D sec PER 0 f8kY gL 2 sec ~ 3 sec

M3 4 sec g o

i & 5%( Masker Film)«q5 A :

b R o i R SRS L T e e
EHEPwF bum~ T.HumZEQum=Fh oo

FIL o g F g B N end B 7 S 8eendr 4] 7]+ (Control Factor)
FHEAEDRERQN) > B DRSS B R Fr pEF(C) 0 M2 B E
W B B (D) o EHT BIFIFIF 8 ¢ T ke AT E - i F)F gk
bl
g R (A) vk #EHE T 120°C(A1)~140°C (A2)12 2 160°C (A3);
e R4 (B) ek BiEE T 300 o £ (Bl) ~400 £ (B2)r2 % 500
i (B3);

e AR (T pFE R (C) Gk EEHE T 2 sec(Cl)-3sec(C2) %2 4sec (C3);
PERAERED) gk EEHET 64m (D) ~7.5¢m (D)2 9um (D) -
FiERG 4BFF o FBFF e 7= B4 F]Fx F KBS
(4r% 4.2)> #*L9 (3") 224 (Orthogonal Array) [25] (4% 4.3) -

K a9 BE &Y o depl3= 81 B 5%
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EHLI DB A EFIFIA AR AR RE TR RFIX 0 F
Sy LA S R o plE > % Lasertec B ¢ Auto Focus Bl
BN ppl® > R 50 BaeEg 0 4 p B K (Auto Focus) e 3b s A
Wm0 20 pm A 40 pmo $EBe 256 EE o BB SR B do
206 BB o BB PR A TLSERIHEY o FRDFA

4.3 F o F 5%

Weisd kL9 (3)ehE A GBI R R FHAES R 0 F
Stk dod 4.5

vor Rt E & sl (Quality Characteristic) # 4% = SN
v BT SNt endE e s S PR R B AR AR T 0 E & a0 AF
AL BB R R B LA R gh Flpt o SN i * ] B
DN ek 4.6 THREFFHRESES S/ (£ 4.6) [26]

& 3F % S/N v fkdis > FARMETFS Z LBEP S S/N i o 4o
FRIUFF C P > k% Dl 0 S/N veniE s FHREF %KD S/N v iE Sl
(1.236) ~S5(4.012) % S9 (3.962) B~T =i 3.07; FI¥ £ 2 FF
2 oREP qpean SN B> TS S/N w4 (4o 4.8)% S/N Bl (4r
B 4.2)

d S/N Ratio %% +# v

FlF: A (e B) B d-RE A2 (140°C) o

5 B (Sefe R4 ) Bg -k B3 (5005 EF) -

Fl+ C (e s (7% cnpF ) Bod k8 C3 (4 sec) o

F]+ D (BENER) B k% DI (6bum) °
FHRFIAFHNAFHREED>BO>C>A » AT ERNE R

—
.

ook M
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?glf,\—k ’.ﬁ:'(ﬁ%t;%ﬁﬁ”l@* ’-ﬂ 4\:’?&’}%&"* IPE R %Kﬁj‘];}f
BArEE R R o

32

PR A S N B e v FHRES IR EATE A

4~

g i 58k ?ﬂ’r?%%%“i M B E S T ITRERMEF R B S S e(F 4.9)
[27] -

Gyt R R S/N w4 ? A2-B3-~C3-Dl ¢ S/N g
(-0.28368) + 0.18194 + (-0.150434) + 3.07051 = 2.818336 - &£ R
PR B e S/N v e 2.85279 W E 1. 2% 0 Fletmeiat F B - KRR o
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4.1 #HPREES
FalREEgygd | BRHEAR
b= HIE B HIE 8 B A
EHEsE Fa ek o I
EHERCETR | ARTEANE | KRR S
e FrEE@EaH | FEaaHEt
4.2 FHRTFF/LE
(&) (B) ({ C) (D)
Cont T op)| MRS | I | AR | BEE
S EES) RIS EE
(A1) (B1) (C1) (D1}
A 1 120°C 300¢% 2 zec Gun
(A2) (B2) (C2) (D2)
e 2 140°C 400¢w 3 zec 7.5¢n
(43) (B3) (C3) (D3)
A 3 160°C 500¢% 4 zec Qun
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% 4.3 19 (3" 2 % % (Orthogonal Array)

Factor A B o D
No.

of Fun 1 2 3 4

1 1 1 1 1

2 1 2 2 2

3 1 3 3 3

4 2 1 2 3

] 2 2 3 1

s 2 3 1 2

7 3 1 3 2

s 3 2 1 3

g 3 3 2 1

% 4:4 19 (393 4

NC. of Run (A (B (> (D>
1 {(Al} {B1} (€13 {D1>
120°¢C 300pw 2 sec Gom
9 {(Al> (B2} (€2} (D2}
120°¢ 400w 3 sec i.bpm
3 {(Al> (B3} (€3> (D3>
1207 bi0ge i sec Opm
4 (A23 {(B1} (€2} (D3>
1407 300w 3 sec Ofm
5 (A2 (B2} (€3> (D1}
140°€ 400w i sec Gum
6 (A2} (B3> {(C1> (D2}
140°€ 500gw 2 sec i.5an
7 (A3 (B1> (€3 (D2}
160°¢ d00gw i1 sec T.5am
8 (A3 (B2} {C1} (D3}
160°¢ 400w 2 sec Jpm
g (A3 (B3} (€2} {D1>
160°C 200gw 3 sec Gom
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4.5 FHE*

NO.ofRun | (&) | (B) ©) ® Data;;‘m) - Ave
1 fﬁopc 3(013;; 2%2 6% 09 | 088 | 08 | 0867
, [ oTe T e ol Ty
S TN I I T PP PP R e
P I T TN T IS I e e
5 l(fo%)c 4833 if:c) 6% 062 | 063 | 064 | 0630
A I T I N R R
T @ [ | v
g 1(?0%)c 4832; 2(22 9(21)1 146 | 142 | 144 | 1440
9 1(?03% S(O%Z)W 3(332 6% 063 | 061 | 066 | 0633

% 4.6 SN ] #Fi

SN = -10 log MSD

MSD =

Lz + Vg +-o0- U
N

MSD (Mean Square Deviation) =352 4
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4.7 F% S/N W iE

NO.ofRun| (A) | (B) © (D) Data ( £m) AVG. SIN
yl y2 y3
(Al) (Bl) (1) (D1)
1 o0c | 0a | 2 | gum | 00| 085 | 082 | 086 S| 123628
(Al (B2) 2 (D2)
2 o0c | 0ar | 3ue | 75em | 20| 12| 18| 1 $ | -1.5599
(Al) (B3) (€3) (D3)
3 o0c | so0aw | ase | oum | 1| 13| 130|130 $3 | 245562
(A2) (Bl) 2 (D3)
4 e | 0ar | 3ue | oum | 15| 15| a2 | s s | 390017
(A2) (B2) (€3) (D1)
5 e | e | tee | 6un] 06206 | 05 | 06k S5 | 401046
@ | ® | @ | o
6 e | sooar | 2w | 5 mitbzals (112 | L S6 | 096133
(A3) (BD) €3 (D2)
7 600 | 3000 | 4w | 750 CRTEBLE 124 | 1260 7| 200814
(A3) (B2) Ch (D3)
g 00 | 0an | 20 | oum | THOTIEEL |14 | L 8 | 316781
(A3) (B3) ) (D1
9 600 | so0ar | 3e | gum | 06| 061 | 0f6 | 063 89| 39678
% 4.8 S/N v &
Level A B C D
1 (ST+S24S3)/3 | (ST+S44+ST)/3 | (ST+S6+S8)/3 | (S1+S5+59)/3
J) (S4+S5+56)/3 | (S2+S5+S8)/3 | (S2+54+59)/3 | (S2+S56+ST7)/3
3 (STHS8+S9)/3 | (S3+56+59)/3 | (S3+S5+S7)/3 | (S3+54+59)/3
Lewvel A E C [N
1 0.926425 -1.55801 0.964287 3.07051
2 0.28368 0.23643 £0.499772 -1.5095
3 0404388 018194 £0.150434 A0T52
Delta 0642745 1.73995 0.313853 6.24571
Eank 4 & 3 1
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2049 F Mg SN v

D
NO.ofR| A) | ® | © | O ta (pm) AVG. SN
yl y2 y3
. (A2) (B3) (€3) (D1)
Al | _ | , 285279
IR we | soe | 4wc | 6gm 072 | 071 | 073 0.72
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