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Determining an Optimal Low Temperature Polycrystalline Silicon
Crystallization Technology of LCD using Patent Map and AHP
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ABSTRACT

Many LCD manufacturers continue to develop the technologies of LCD manufacturing processes for
the reduction of production cost, power consumption and high-resolution. The LTPS (Low Temperature
Polycrystalline Silicon) crystallization technology is important for rearranging the internal structure of
liquid crystal grain by adding certain energy to amorphous silicon and turning it into poly-silicon in
order to manufacture LCD with better performance. We consider 14 existing technologies of LTPS
crystallization in the LCD manufacturing and present an intelligent analysis methodology using patent
map and AHP (Analytic Hierarchy Process) analysis for determining an optimal LTPS crystallization
technology. By using patent map analysis, we easily understand the development process and
mega-trend of LIPS crystallization technologies and their relationship. By using AHP analysis, we
evaluate 14 LTPS technologies. Through the use of proposed methodology, we determine the Continuous
Wave Laser Lateral Crystallization technology as an optimal one.

Kegwords: Optimal  Techndlogy, Grystallization, Low Temperature Polyarystalline Silicoan,  Patent Map  Analytic
Hierarchy Process

1. M E g 7Me 94 o) HYE (Single SOl HW
B wWE 744%]-015_u(mob1hty), Adgs 5o

LCD(Liquid Crystal Display) 7]& #H& TVE AR O 22 9A A toluuldl gake
T BRE FPHde gae Tt o gk B &= 9t} (Schropp, Stannowski and Rath, 2002).
Amahe o] A7) o= mEAS LCD A% ol#dt WA T HEES A83k= LCD Al
< 7] SlE) AT LD AXSRE BE wHE ze wer] 9EkE LoD el ouiAE e
71&olal Sleh. #AIY] LCDOIM AREEAL = H] of WAEAo] =A dH Ze] AE)Z(Poly-Si) =
A2 22]F(a-Si; amorphous Si)°] FAEH EAZ

o2 Fxsple= 71€9l ZA 3K crystallization) 7]&
o] I ]3It} (Voutsas, 2003).
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3} LTPS (Low Temperature Poly-Si; A& Zg|4
218 7|€2 TR HTPS 7€ YA 7140
a7to]al A (substrate size) AlZto] EVs37]
2o A= fl7]¥glass substrate) S ARES}O]
HHo R AFE = Ue LTPS 7I& 7de] 2
stA AP Itk Ty oA TR/ 7]sol
AHEA &2 deol7] wZel dA vefdt e
LTPS ZAs} 7]so] dRA A8t Utk
E Aol A= LCD XﬂZ 719¢] LTPS 737@}
7o gk TN Weks Feldow AT
55 Adstaa, @A A5 ﬁﬂﬂf’ﬂ/ﬂ M ==
TE21 1471412] LTPS 233} 7|&e tpdoz
&% (patent map) -3 AHP (Analytic Hierarchy
Process) 4S5t HAe| LTPS ZAs) 7]
=5 sk A A8 AARE AR 2 A
TollA AT S5 #A4e B3l 1471A ﬁ@ﬂ
7leEe B 2 2 oA, st 34 2 A
22l WI7IES S(mega trend)S FA elgho M
LTPS 243} 7|eEe] SA< 493 48 + 3
oh =3k AHP 42 Sdl, LTPS 243} &
7 14714 713t vlal 3rkE BEl Hla
9 7es FEFos AT 4 ok
dRbzlow 7|9 AFdRde B w4
g FARAG st AEZ7PF BA 7] o
o 719l Bagk HAe s AAD o 7Y
o] 7l& HErhec] AAHeE Hriste] HAAst
ZA97F Btk ed, AEvtel oF 7R
Aw7ke] 84, 8%, 715 9 Brp A 24
FH 297] T 2SO 4 oo wet
7P Gkl 4 Qd7]el B ATellAl= LTPS 2
A3} 7= AT e ESwAE B8k wk
013]"‘: S3S AAstaL S59Y WEs nlEe
7l=Ee W i% A, % st #9k
7H’\4 B B 2 AHe FeFos molsie
SIATE ofee XE 7}«] 7l WMgE Wk
AHP #4239} Hlal FA81] 271A] 43t A
T OF7} 9es skelsle] delAel LTPS AASH
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1. LTPS Z¥s Jl=

S27b &3] A8k FH W RS (memory) T
= 7% FH(drive IC) T2 ©2A AYE Yol
(Single Si Wafer) HOH 7S A% a3y
LCD 94 sds 7| Ssike WA R
o delEe =X & WY A5 4 AlojsiF
v 7% ICHE A FHo| A=sle] QA% o]
o Ao H7)17F E8 2 Sypixe)E Ao 3
Folok sh=tl], dejFe Ado] A FFo] of
Y ¥ Z(amorphous) FENZA ZAF sF0]
AR sgo] wepd & Qe A 72 AR A
2l Z(Poly-Si) 22 THEHIL =HtH(Schropp et
al., 2002).

LCDel AelEs =%shk= Alx e 318t 7]
4 52 (CVD; Chemical Vapor Depos1t01n)<>]ﬂh~
o olg B3l A 718 flo ExET
A &4 F=27F ErEE B "LEHE
AstA "ot o] v IdS AREsie] AlzH

HRol LCD AFES =¥ AzAPLs ujio
Z}y 8140l 29 (switching) AAMZRE ARSIl <4
A TFE= S8 E=9 7% FHILDL LCD Drive
I0)2 44 FHo 7= ZRelor ot 75
o] F=b ulg A7k AnkAQl AlFe] A whs)
FAIE Q3] LCD #d ol WAstaal ke A=
7} F7¥skal itk
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ot AHPE 8%t A9 LCD M2E2|AelE 243t 7| uY

el FE Js
SOG(System On Glass) 7]|&o|2}aL
] Bl e AMESE Hi=A 9 A4S ©E
A AP dol 7R FIAA k. A
A dold FEoE ] flsl BigE AEE
ahte] oA 718l £ AEEoE vieE A
A3} 7)&o] Fasi

AARs} 71ee A3t T4 254 wet HTPS
o} LTPS 7]&& FEEed], HTPS7|ES 2 &
T2 AAsAF7] wiel LCD 71 &AlE 4
of gk Wyo] A2 MY (quartz)S ARE3NOF itk
MY 71 AR Alx FARY w2 HES A
AZ1aL 713 tiiAsE B7Fs3TK Voutsas,
2003). Wt e exox AAIE gsh=
LTPS 7|&o] &% ZAA3} 7= F771 2 A=
Aldstal Uk

2. 55

(Patent Map)

719004 AN zeAES] g§gES HSskaL
AL ZRAES Agsh] &, Dujo]
(delphi) W3t A A52] 2J4PH(extrapolation),
I3 H AFH Aol 7R Y AREs
AASk= TRIZY HlolE] mlolid(data mining) 7]
ARGt ok A FEE A)e
(dominant technology)S #73l7] fJeiME 7<)
SAS Ags MY & e A=vF Ee3d, |
A ZEA ZEHI e AETE 5lola ol Tt
Sl Elste] AldEcR =R Ao &
SmoltaH& 9], 2001; ©]53], 2003; Andal et
al., 2006; Lee et al.,, 2009; Liu et al., 2005; Chen,
R., 2009).

Esjge BAiop Fl%olu ofoldliem)el Tid
Fjolel B3 % SIEY NS PSP 24
@ Auzs, s1%e) 583 55 48 ol %
4 5 Y=E ARAY E} 715, TY Bl
Rgog ueiitk 2 dFolAE Kim et al

L=3ye]
o=

(2008)°] A|AIG E5W BAES

243}t 71e #h"E v e =t

olF xgsl T8 719=r 23 7e B
=th Foldl B8 EAES T8 7I9EY

71%o 2 2 ¥ (clustering) 3t
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3. AHP(Analytic Hierarchy Process)

AHPE FH7} ©9AX == A BEA4AS
83ith= AR 2RRIste] 1980%  Thomas L.
Saaty w7} 3QKE mEE oARAA Ao A2
43 s 723} st dijkell tidk AesIE
T3t} (Saaty and Vargas, 2001). AHP #4412
<% 1>3 o] dtdo g AFEY 75 At
1 (pairwise comparison), F+ X9 =& ¢
WY H7E HE A B2 2 dijE A" s
A AEE FRJH 13, 2008).

Stepl. 924 AE 2AR 4rl A5 ex 989 AT 728

Step. 7 27 249 oY SAEAIE) G2 Bduz’ +F

fn

Sigd. B2 94 19 947 39% AT 427 $3I48Y

Stepd. QA7) A5(nconsistency Index)E B7hA 58] AgA 2ol

Steph. Steps® Qo] YAEA 2459 Sdcd HEHZ 4F gox

(i

(3 1) AHP(Analytic Hierarchy Process)
=4 otd
AHP 4] 2970l 4] At Wl 34,
o g4+ HY 9/l ovE & 7S st
(A, 1996). TR A HlwA] LA
B7F el A= AskE oplgitial A F
(A, 1996).
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Aol Al B 9 A AA 5 PR
A EAE & uf AHP #4& &8 4 glon
B dA7ollxe 14714¢] @&k LTPS 243} 7]
=zNA HE 71es AAE] 98 AHP 4s
28519 tHImren and Emrah, 2008; Chen et al.,
2010).

m. =Fo| LTPS Z¥s} 7|z ME W
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LTPS Z2H=l 7= LTPS 245} 7=
S5 =y HE7} AHPE S
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i W

[ £ LTPS 2743t 7|24 7 |

(T3 2] A LTPS 243t 7| MES flet

A7y

<9 2>9] AFEFAA AR vk} o], &
AA AT A == -g3kE LTPS 243} 7%
55 Tofsle] LTPS 243t 7|es ARHes &
etk BERH LTPS ZA3) 7|e5S Uies &
&9 B8 Saisle] LTPS 2R3 7jese] whd
S5, W, 5% st AR, MRS 34 Z
AHHES IrHoE welRto g Nkl Te

de] MZtENE 9wl b WURks osdith
ol #ESH= LTPS AAs) 7& g 8]

SEEAE AAEClaL Ao EAste] ARgA
7F olslislr] A 1d FHE ATt SIY £
A3} BEo] LTPS 2743} 7|&sdl et 719 WH
[ ZAE7re] Wla B7E HE W' AHP 4
S Ffste] thefet LTPS AAs) 71ette] 7 &
Ao 91 71l et W8-S vleliith

Sol9 24 e 2 B3l st deTt
7b BA o AEEERl AzTY el HF
71€ AR 2L abEAde @ w71 uiRe]
& A7t Bl oEsks A7t v AETt
of o7t rleHhks AEvke 44, 49 V1= E

= 7,
W7} dAle] A AR 7 B9 59 e o
U 4 ool wet WA} gk % o)

y 5]
Aezt AwAA, 7lext s NAES 34 9 AT
e gefsle] ZE7FEe] 7)Ed gt Hrigks vt
Fg AHP E4ZAFe} Hlu #A4ES Fsie] 4
F7E YlEAE ERlsl] BAAHEY HEAES
SRl S&9 24183 AHP ¥443 1t H|
A BEE 58 AT 2757 flgel ERIEE 271K
FAANE A LTPS 7|&E I &5 9 dA
A AR 71E B A Soll ASK] mEA
zoln Q] LTPS ZAAs) 7jes HFHo=
A gl

2. 7I1E  A|MEl HES3 (keyword

semantic network) 7|HIC| E5{M 2AM

71Ee] SIS Wik 53] AR, 7]&A o),
AE o2 s HHEIPL olslsh] ofHE
3R 725 7L QlolA Tl Al Bagt 7]
Z ARE A7) e B AdfM= LTPS 2H
3} 7l BAS EEAMES B8 71 Aol
8% 7|2 AERE A FeRslr] 98] Kim et
al.(2008)°] AAIZF 719 = AME] YEYJT (keyword
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ot AHPE 8%t A9 LCD M2E2|AelE 243t 7| uY

semantic network) 7|9 ES| £4 wPHE ARE
gk 719 AWE HESA 2 7|E
o] By 4o 53 54, ¥HA Eddd F
E5|EA9 FZ3HH(structured) I HFE XS
SAARS BloluA o 7<) #EE E3EA
7195, REe} e v]FZs8lE (unstructured)
FES 7IFoE sl O B BERE A A
sty E8liEAlol e 719ESS AlWE UES
3, 7 N1YEe] v N 9 7Y=EEe] EIE
MEA HZ T59 2AE 7FeE Sie 74
stof 7l T 7|2 B P 589 Vst A
HEEE A 2RI F ok

Kim et al.2008)°] AIAZF 7] = A|WHE UEL
A 719e] S5 £42 <8 3>3 Zo] 4TAR
TP

ot i rir

e

Sep L W4 71& 219E 28(Sen) ¥ YL T S 2H 24

Step 2 k-means ¥ EE AEd0 AYCR S5 24 2¥d

Step 3 1YL Semantic Network 4 (Filing date, Frequency, Keyword )

Step 4 5ol W A EZ AN HL 7% AAER

(3% 3) 719= Alokel U= Jlet S3ig £
e

2 JI9Es BERel AE/IERHE =EFSal

ol ZFst 719 ZF (keyword set)= TAIgH
22 i Ve #AS 719 =E 27

ol ZFste] TR ol 7IHE X2Fs EFS
© 53 A5 53] dolgulo|x2RE A3

A E 719E 2s Vo R HAE Zhzt

o] E31FA disl] E 1= 23 q4RE “07}
“17 2 JHEste] tlolEEsta, K-means S| 2:F]

d daEEs A8M AR TIEse THE

ESEAERE A SdEA E92H(clusten) S
A AAE FH2EHTE F5E 71Y9EE V)
FOE <I7 4>9} o] JI9E AMIE VEYIES
TR,

(28 4) & 7IHE 7|1Z 719= AlHE HIES=

T4 By

<O8 4>oll4 BXo| F 7] ESEA Felx
Eol Zt @, b, 9 ¢, 'd9F 2L 719=T)
EAHE 719 oe 7 FEsEH 352
2 ks Ff 7I¥Eelth AdE BRE S92
Hel tial] 71958 E FhiEe Fe2HY & 9%
ot Ffr HIESTF B2 Ff JI9=E W] Sl
Fio SIS st 719 AME vESaE &
gt 719= AE UESZe] SiFRe] A8t
i 719es EAVIe B3 EE ESEA
2| 2Ho A4 FFHOE AFHE 7Y Eo|ER
HHoz RyAo|y YHZQ 7|ed ddd Y
Tl M S Stk
719= AlME] YEL o= HA ESEA F
H2E] QlojA Ff HIEgTE FolA HES T
SIFEe YA JI9=E 3 FHAE EY,

lu rir
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M, level NO2 FESI}E 49 =3} 31 =9

EABIEE 7195 Ee Teolghe As Yrish
o2 Edj Z} 7]&o J|x = 9H-u AAES
FAE 5 ok F T NETE =2 78E (=
= 7I9E7} 9ulgks 7190l & WEFTE @
7I9E (e 7197t vshes 7)) ) BA
of EhiEA Well SAEIAY 71915/ 70z A
< oustHA Al T HETE w2 7I9E
(B 71E)7} SHEaT Be 7|19 5EE 7))
o] 7|% Ex dHAR] JIEEE VIS)EA T
O

HIEa7} Bho F9lu(ms 7142 ARl 719 e

npA|Et 4Tl A 2 SR EEE Y 7]9E
£ 7He 53 BAE oM dxE AAE 59
TAE Zot 1 49| AAAE(filing date)E 71E
o2 oy a8 o] ATt Haxis) o2 AT}
(<18 5533

r

frequency

1997-11-27

1997-11-27

997 2
L 2000 filing date

(02l 5) 7|9=d E5ZMel Fx SEHTO| w2t
M= E5|oH

—_ O —

—_

1. 8&sl= LTPS #3387l 2

Hol @ AR 7]|&S Areslet dARbe] Aks
A HAETHES UdeR Ak dey s AA

LTPS
\

{ * A Field of Crystallization ]

deposited Poly W} ﬁace Annealing

E_Em’mer [ Nd:YV04 DPSS ] [ Metal | [ Nonmetal ]
MIC SPC
2 che MILC RTA
PM-ELA SELAX e FERTA
S SMC CGS

(O& 6) ¥&sk= LTPS 2338l 7| &7

<a¥  6>9)4, ELA Excimer Laser
Annealing, PM-ELA : Phase-shift mask ELA,
SLS : Sequential Lateral Solidification, CLC :
Continuous Wave Laser Lateral Crystallization,
SELAX Selectively
Xn'tallization, MIC
crystallization, MILC : Metal-induced lateral
crystallization, MICC : Metal Induced
Crystallization using a Cap layer, SMC
Silicide-mediated crystallization, SPC : Solid
phase crystallization, RTA : Rapid Thermal
Annealing, FE-RTA Field-Enhanced RTA,
CGS : Continuous Grain Silicons UERITHE
&7, 2006).

Enlarging  Laser
Metal-induced
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So|Hnt AHPE &%t £|%<| LCD XM2E2|d2|Z 283t 7ls ME

<19 6>°l4, LTPS 243 7]&S LTPS A= (1) SoiY 242 fsf =& 719= 7I9=
34 &2(source)ol weh 37FA] 9 7]€i TE3IA =g
t}. &, 7| substrate)oll AH Zg] HETE =X 719l Jlz [7)9E My
=] al PN a LCD
sh= 214 52 (As-deposition) 71%&, #lo]A] o] oy 2s
Xlg o]%fﬂ— Eﬂ ]ﬂ 7&@5]— (Laser Armealing) 7] c LTPS+X 2= 3|
<, = 942 (Furnace Annealing)E &3 243} d II;aser+E1|0|I-|
e urnace
ZleE BEReiATh T3 golA Aol we) Jgal : AsDeposited+ 5|3 54
AMRE = &uﬂ(seed)ﬂ- <ok BjZ<obl welk g ELA (Excimer laser annealing)
_ - h PM-ELA(Phase Modulated ELA)
/\zo H 2= H=1od i
el Tl AR 71ER Tt ols %o], ke i SLS (Sequential Lateral Solidification)
A LTPS Z2AS) 7|ee 2 2 7|& 5719 g9 j CLC (Continuous Wave Laser Lateral Crystallization)
A wkaAle] AR 713, 87le] ulgo)A wrAle] AE k SELAX (Se.zlectively EnIarging Laser Xn'tallization)
N . - N . | RTA (Rapid Thermal Annealing)
71E8 BRYol & 14714 J|eE TR m__ |FE-RTA (Field-Enhanced RTA)
n SPC (solid phase crystallization)
x 51 == BA 0 MIC (metal-induced crystalliza tion)
2. LTPS & 2" 7|EO'I| EH°|_ qo‘ll:l == p MILC (metal-induced lateral crystallization)
q MICC (metal Induced Crystallization using a Cap layer)
<" 6>9] 147} LTPS ZAs} 7|&x A% r SMC (silicide- mediated crystalliza tion)
A3 7]_?4132 FAHr o]: _’A7]_ LHE E‘OH _3}_ S CGS (Continuous Grain Silicon)
= = 1= op =
3, ol 7oz )9 SR AN Ayl RS TE T
A|#s= KIPRIS (Korea Intellectual Property Z3H |(AS*DEPOSITED)*(LCD+ 4 &)* (TP + 72 B 2)
Rights Information Service)2] =U] 53] Hlo]E{H| 282 |ELALCD+AF)(UTPS+ M2 Z2l)
= . B 233 (Phase*ModuIated*ELA) (LCD+<l',*7‘g)*(Crysta|+?=.j§;)
o]2E AA8ISt: Kim et al.(2008)°] A7 7] o4 |(SLS)(LTPS+H 22 2)) (Laser+ 0| &)
e AWE YEQZ 7]ule] E3m BAo] 4T %35 (CLC)*(LTPS+X1,_E 2))*(Laser+2 0| §)
- = 2316 (SELAX)*(CI’ySta|+71x“)*(LCD+°_ﬂ7g)
Ao o A3} 71% B 9= :
Al floﬁj LTPS 2%t ]? &l 1970 714 Z317_ |(RTA*(LCD+ ) (LTPS+ K 2 £ 2])
E AR F o) 14 set £FS TASIA ol £318 | (Field"enhanced RTA)*(Crystal+ 2 )(LCD+ 9{%)
T3 B3] BAS AMSATH<E 1> 2D, E§9__|SPC(furnace)*(LTPS+ H 2 E2))
A0 [MICHCrystal+ 2 ) LTPS+X1 =Za))
== = = X311 MILCHLCD+H ™) *(LTPS+ M & |
KIPRIS®] = 55 DBE*FE] 19986—'_?1 Z8H2  |(MICC+SGS)*(LCD+QHA)* LTPS+X1 =3))
20059714 E51EA Tl 2t 719 =3¢ Z313 |(silicide*mediated)* (Crystal+7“<1) (LCD+0_+|‘§)
% 7],;(]%. _1:5'_—31%/\1% 7‘5]/51'1»3]_04 _7‘}3-_ 2942&9} J:E]_—g‘] 2314 |CGS*(LCD+UT)*(LTPS+H2E2|)
TAIE ZITE 204718 ESEAEE 197) 7+ 7 <¥ 259 BE 29 79T ), 719 EF
FES R RS 0 PR A X o guamely 74 Adss 28ea g s
¢} =] ¢} A 3] _ ol o
FlolFl el Holef Aol tiell Kemeans 3L 4y o g si9jee Saue) szl 91
S Agslel Thel Seed FASHE T g0 g gce s Fusde) Sk
SIS Kemeans el £492 831 <X 2% pe egny zo4 b mes AXE S6EA
o] 7} FElzHd &3k SdwA Ui T o] ANEEE 2o TAse] E3WMS 94
SsleAsel =AW 23l J= F8 =S & <19 7>3} 2tk

=S

2011. 3. 45



(F 2) 29474 Ed82M2| K-means clustering <1y 7>9 EW U&-g EA3) 2|, wAA
Sapn HelEe AR Pt o) o8 thay A
Es g2 AEIA2H Az 9y (U
N1 ceto ssipasel 2aem T e e e
ZeH | 249 e 28 190 o 10-1998-0036208) ©olgl= E3|E AFoz riast
= 87|19 (712 _ - - N
% A e TRECE) 245} el g Ssi7) Bes7) Az olel
Clusterl| 31 abecdgimnopqr g LTPS A2&e] A2 243 A7E AR
Cluster2| 48 a,bcdefgil mnopq z27lE 24 Z0E 01838 x(furnace) WA AF
Cluster3| 77 a,bcdghilmnopq 3l 7], MIC E54% Z7A3 (Metal- Induced
Cluster4| 18 a,b,cdefgilmno Crystallization) ~ 7]&3 MILC 7], SMC
Clusters| 26 | ¥ PO Eg ik mmnop | (ilicide-Mediated Crystallization) 71%0] F7& o]
95 2t} 19999 1AEABKSPC) & F&5 XY
a,bc,defghilmnop, . . o =
Cluster6| 68 (Rapid Thermal Annealing) 71& E3|7} AAE A,
e 2000t Z§HEE| #o]AE AHEER= ELA (Excimer
Cluster7| 26 a,bcdfgijs
Annealing) 713 SLS  (Sequential  Lateral
Solidification) ¥ ZAA3} 7|&o] 532 AA =S
10-1955- 0036208 10-2000-
LCD 0020433
Crystal ELA
i =
?é¥
10-1955- 0036208 10-1989- 0016368 T
MIC SPC 0085560
FE-RTA sLs
_'_._'_.-___,_,_.— ——
% —
10-1998- 0036208 10-2001 - 10-2002- 10-2005-
MILC 0035018 0057120 004031 2
\ RT& As-Deposited MICC
e | /
10-2001 - 10-2002- 10-2003-
0036018 D062454 0062397
Furnace Cas PR-ELA
[
10-2003-
0039676
cLe
—
10-1933- 0036208 10-2002-
SMC 0052454
SELAX
1998 1999 2000 2001 2002 2003 2004 2005

(a8 7) LTPS 233 7|0l et S5
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AHPE 3%t Z|X9| LCD M2E242|2 233 7| M

ok ol GAE WAS ol slolHa A wE
2 Wx(nano)w A ©|F 2Ho|X|(stage)E A2
T A w2} Awgk #lojA(laser) FE A7}
7Fsdk 7o) A L Qe Aow dAkd:
o] HA|7A PM-ELA, CLC, SELAX 7|&3}
2L Tk o] oA ZAst 7)ol tinl 7]
=9 WS BHsh] S8 NEEHT e ZleE
UeRTE 1 8l Hl% A 98l E8 AHeEs
217 Z2H(As-Deposited Poly) 7%
o] AT7] /\l;‘-}%}i’, (FHAFZ (Sharp CO)OJW%

CGS 7]&2 $53 A% LIPS AEFL Axd
T A= E3E AASKAETE 2005 390= 7§4ﬂ19}

R F5 LS MICC 7% 5371 95
of dA7IA| AErds] &R, ol A7t
A ] Bxpplgoe] HlwA & folA WA AA
st 7]& din] A& Erz}ﬁﬁri T3 47 oA
2 Azke] 7hsdt 7eS Ve e Eo R At
ok

Eoi‘ﬂ%ﬂ/ﬂ Ut 944e BY, MICC 7%
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LTPS 2% 7|2 AHP 24 HIHL [ 4dedl
CLC (Continuous Wave Laser Lateral Crystallization) 0.092 1
CGS (Continuous Grain Silicon) 0.086 2
SELAX (Selectively Enlarging Laser Xn'tallization) 0.083 3
SLS (Sequential Lateral Solidification) 0.08 4
SMC(Silicide-mediated crystallization) 0.077 5
FE-RTA (Field-Enhanced RTA) 0.072 6
PM-ELA (Phase-shift mask ELA) 0.071 7
MICC (Metal Induced Crystallization using a Cap layer) 007 8
ELA (Excimer Laser Annealing) 0.066 9
MILC (Metal-induced lateral crystallization) 0.066 9
RTA (Rapid Thermal Annealing) 0.064 11
SPC (Solid phase crystallization) 0.061 12
MIC (Metal-induced crystallization) 0.061 12
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Wk CGS 7]&2 SharpAke] Wi 7]&2A] MIC,
MILC 7|&9] 54 295 Haskty 2348e =
ol7] {3l ol&& FetL 1 IAYRE {7

225 AA(Gettering) 3= 7]&°]7]9] MIC, MILC
it HF AF 54 SHAAN e @R
T AUtk

AzHE FHoAE CLC 7]€< olo] T WA
2 22 W AF 54 IHAE CLC Vg
CGS 7%, SLS 7|&kHT}t Ajzlos o Aog
H7tEo] HA SHAA A HAR 5% 7“@
7]€2 SELAX 7]&Z UERITE SELAX 7]&
HAE TFT 713 5 $THY 32 e} 7‘01 &
AR} ol FEE "Q 7 sl= FiRolt 1A HolAE
Akt WA AejEe] ARsiel 3 kel AA
A4E BAlol AEE 7zot}. E5]WellA 1998
MIC7 |l HZE Jg=o] 2000 SLS 7,
2003'd PM-ELA 7|& &5 #o|A AAs) 7|e &
e Boslel HF sE A= 3ok MICC
7]%9] AHP EAZ3} AA 4= 9oty 1w
tl, MICC 7]&Rtt BA ri=lg|et 3=+ SLS
713} PM-ELA 7|&8 749, 792 H7)E/o]
Aw7Fe] 7€ LR/7F AAEA I B

ELMU E

7]_ olq. o}@yﬂ\: i oq—‘TLo]]/\-]b oE m—x@ quE
g].o]g__]— tﬂ—tﬂo] w\/\;\ob} 01H]—Z4_j_ 7],,_01] 7]E .1-:‘
7t At HEIRIA Ak 1E A o B
< Abee] s IR VewrkE I
T A

Iz Belal, HE AE B4 Az H R "7
olgh= AA| SHo| BT 53ittal 7= CLC 7]
=& E5W B4 83 AHP B4 A5 FEEE
SF/E AT F flITh WA, B Ao AF Al
oM Fietd LTPS 7|& A7 55 9 dAH 2
7] 715 7 Aol 2Ast vl AR} 7<)

F7HE A4 71€2 CLC 7] && AAsiir
v. 2E

B Ao Mes dA 7 7]=9] o
Fefoll A 70 == A5 8 F<21 LTPS 243}

o

38 7IEES WeE 7 VleEly Ve ¥
5 2 7|E0 WAE sRElal 71E3t vinE B
3+ WY BE ERY PHS ol

LTPS ZA3} 34 7|&g XA A&k
14714 LTPS ZAAst 34 7|« THs &

—~

€ 539 4 Sl 248, 4 el )
55 2 7lext #A9 LTPS AAs) 7|EEe
JtEANEE A ooz LTPS 243}t 3A4
Z1Es A ol & ATk olF nEeR
AHP EA—% Fate] 14784 LTPS AA3} &
4 Alesel U ARl By e ue
sl HAHo es FRoR AU + 9
ot & AglA AN S5 243 AHP 24

= 147} LTPS ZAAS}t 7leol 283k Az,
CLC (Continuous Wave Laser Lateral
Crystallization) #|o]A W] AAs  7]so]
LTPS 243} 7le T HF AT 543 A=
H]-&- @ﬂolﬂk— 27W HAlollA 7P =3t 713

E

= griEe] % 243 Ve R 2
€2 Aidd S5W B4Ce= CLC 71301

2011, 3.

49



pd|

[==}

rk

b od.o| &

= o

ok

147} LTPS 7|&=5 + #Aet Al M=z =3
CGS 71¥€¥ SELAX 7|&¥ d#=o] HAdSS
& AST
T B AT B4 At Ao LeD
Az 719 iAo =28 F7] Sside Bt
o] "3t} E A= LTPS Z2As 7eH
%5& S ES|EATE BAEIEE v, 98 &
A ok F71HE1 B E40] o
oF gt} I3 AHP EXolA 7€t H7) a1e
2 AF 54 39 Az ¥g SHRke 17
SIHE AR oA F8sHA aBlE o of k=
O B2 89S asiA EAs)of gtk =gt
A5, B AT AARE B4 S S8 E3E
(target) 7= /M 55 4 42 7|& AYE 5
3G 71E AFeA AT Aol 99 V&
< WEToEA 7|99 AR TE AR AREA
of Y& hfrguide) G T 4 o}
ZIdgtt 2 AFe AAAY Bl & o), &
AFA AAS BAUPHS F8dle] FH E:
220l FANE e BAES YWt ASAE
o] gA olalE = = FHE A2 174
3l FRElofok sl AEE Tk S ST
o Wy 9R dErtee o Wrke S
- o

e

o
N

Fdol ARke AgAREC] TR F e 7
o A= x]/\lﬁoﬂ/\])\\zﬂ/] QA % B oo

ganEd

‘ﬂ—}*‘lﬂ% (2001), HloTE| Tlo]
AE 24, ttdEsE

[2] +A1(1996), AHP71HHe] A& a3 2 A
of I3t A, I=AFAsE A A1, A3s,
109-124.

[3] ©123] (2003), QRUIAQ Hole] E3|4R 1
4 SASHERE FHom, BAEsia,

11(6), 835-851

[4] ©173](2008), 7I&<lS 7 AAS 93 D%
ols} 584 T Yol - ARIAYA )
FAETs)

[5] 61% (2006), "AMOLED LTPS 7]&" , &=
3]

A

R

=)
o,

o

(=2 28]

[1] Andal M, Opyanagi S. and Yamakazi K.
(2006), Research on text mining techniques to
support patent map generation, Forum on

Information Technology, 111-112.

[2] Chen, R. (2009), Design patent map visual-

fgpgﬁ%fl_ Z’;j}‘i—/\jﬁzﬂ] iii ;Hii:j_ ization display, Expert systems with applica-

_3&1:?@%;} ;L‘j;g, 130;5 3_; ;ﬂ*é%:;w tions, 36(10), 12362-12374

& = Qe kel sl skt it [3] Chen, W.T., Chang, P.Y. and Huang, Y.H.
(2010), Assessing the overall performance of
value engineering workshops for construction
projects, International journal of project man-
agement, 28(5), 514-527

50 XAMAHAT H128 M=



So|Hnt AHPE &%t £|%<| LCD XM2E2|d2|Z 283t 7ls ME

(4]

[5]

(6]

[7]

Imren, C. and Emrah, C. (2008), Development
of a machine tool selection system using
AHP, International journal of advanced manu-

facturing technology, 35(3/4), 363-376

Lee, S., Yoon, B. and Park, Y. (2009), An
approach to discovering new technology op-
portunities:
proach; Technovation , 29(6/7), 481-497

Keyword-based patent map ap-

Liu, Ping, Wu, Xinyin and Qi, Changwen
(2005), Application of Patent Map in R&D
Management of Enterprise, R & D manage-
ment, 17(2), 47-52

Saaty, T. and Vargas, L. (2001), Models,
Methods, Concepts and Applications of the
Analytic Hierarchy Process, Kluwer Academic

Publishers: London

(8]

[9]

[10]

Schropp, R.E.I., Stannowski, B. and Rath, J.K.
(2002), New challenges in thin film transistor
(TFT) research, Journal of non-crystalline sol-

ids, 299/302 pt.2,1304-1310

Voutsas A.T. (2003), A New era of crystal-
lization: advances in polysilicon crystallization
Applied  Surface

and crystal

Science, 208/209, 250-262

engineering,

Young Gil Kim, Jong Hwan Suh and Sang
Chan Park(2008), Visualization of patent anal-
ysis for emerging technology, Expert Systems
with Applications, 34(3), 1804-1812

2011, 3.

51



o
n=l
ne
ol

0

O AAL2M O

Z 2 ¥ (Kwan Yeoul KIM)

d7lenShetn 7)€ FeHEA MOT Agos MASE HS53ta, &
A7+A CMM(Coordinate Measuring Machine) 3 FPD(Flat Panel Display)7H]
AzAbell A2 Folth, Fo AFAREkE 7edS, ZeAdse 71smHAE
o7 Aa 71el A& 7Hed A AT 2 ASAT BEE FAL Y &4
7Fe7] B AESA R 7lEdA Yol T AAE S GA AEA8E A
A 2ZESE Ao, theh 5l T4 ol AESE B @Y
2k e E st Qo

0] & 5| (Jang Hee Lee)
A =7 En St ARG G E
AT HAE AX kAL g9 E HESH
T2 FAEor= HolH uloly, HYFRAA
FHAAY, 71€49 Folth

£ of

X AZAYAT H122 13



