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=
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=
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=
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=
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[73]

[74]

[75]

[76]

[77]

[78]

[79]

[80]

[81]

o) 5] B o] Folxl el A A 1= 519 = ok, ofel] A F] = 41

oA A1 ool lef A, 7] REEA (41, 42)2 7] & WA e B &
A9 4 9o, oo AehE = AL ofr) 4] F7) %
o], Si, av e FH, 2, §3E WEA, e WHE A o] & 9
G o] Folxl ol A A e = 0] 5 9151, 0] 7] A, AbEhE kA,
= 9], InGaZnO, ZnO, ZrInZnO, InZnO, ZnO, InGaZnO,, ZnInO, ZnSnO, In,O;,
Ga,0s, HfInZnO, GalnZnO, HfO,, SnO,, WO, Ti0,, Ta,0s, In,0;Sn0,, MgZnO,
ZnSnO;, ZnSnO,, CdZnO, CuAlQ,, CuGa0,, Nb,Os, TiSrO; & o] &2] Z3H&E=
o] F-o] Xl Lol H MElw = Ad 4= vk ®gh 7] F7]&E WA = o & &0,
3 e} 4l (pentacene), & T}-6T(alpha-sexithiophene), F-CuPc(hexadecafluorcopper
phthalocyanine), P3HT(poly(3-hexylthiophene)), 2 0] & 2] Z3tE= o] F-o| %]
ol A el e = A < Sl

o] A1 2 Rlefoll lel A, ZEAAE 2 551, 52), 289 S

A F& SulSol 'ha S W A& A T3] g8t 7)) SRl 2 3o
AgE 2l A = Ao, o] AghE = Al ofH

o A| & & ool oA, 7] 74 Full S5, Ni, Co, Fe, Pt, Au, Al, Cr, Cu, Mg,
Mn, Rh, Si, Ta, Ti, W, U, V & Zr, B g Qlg] 2 282 o] Fo] 7] o 0 R K E]
AEE sk o] -2 E sk 2l A = o, o]l A gk = S ofH T A
w5 Zul52> v JEd 5 lon, o & £, oF [ nm WA <F 1,000 nm, 2F 1
nm WA 2F 500 nm, ¢F 1 nm WA| ¢F 400 nm, 5=+, <F 100 nm W =] <F 400 nm
A o] whurel = 9l o), o of] AlghE] = 31 ofH T}

I
=)
of\
o
o
o
ol
e
o,
o2
i,
PR
— 1o
n
bos
o
+
o3
9,
2L
o
Rl
rir
PR
rlo
o
i
v

i) A & (flexible)3FA] e 5= 2L
A A SR eol] lo] A, 7] ZLejA HF ] F717F 2F 0.1 nm WHA] 2F 10
nm<l FQ B = 9l o1}, o] A
A ol ol o)A, 7] A Ao WA o] oF 1 Q/sq A <F 1,000
Q/sq A = AL, ool A gk = S of T
o A A & of|of] QQoJ A, 7] g AT FHETE S T70% ©), o &
£, 2F70% o173 WA 9F 98% o] st = o, o] ol A&y = A2 o} T,
Az YA E/EEGAHE WHEA] 2210] 7] A F4]) v 7]
T A 5(52) Aol A A o2 A H = Aks k1) 315E8-o-E o] 8-t
ol o & A A=, o)u] AL-&5] = 7] §}5F8-9d2 o & &o], HF, NHJF,
SCl(standard chemical 1), PAN & o] 52| 235 = o] Fo] 7 ol A Ay =
A 5= A} o F3 ool 9lo] A, HFS v ¥ 4t3} 2] 7} & 9 (Buffered Oxide
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[82]

[83]

[84]

[85]

[86]

[87]

[88]

Echant; BOE) 2. & A}-&38} = 7 -0l <= HF9} =2] B &5 9F 1: ¢F 20002
£ 3}slo] ARge = k. thE ool 9le] A, NH,OH, H,0,, H,09] &3]
SCl & N& A3l 75 2F1:9F4: 220 9] v &2 &3] 2F40°C ) A]
oF 80°Coll A 2F 10+ &<k élZlél AL&8 = QI B thE g3l ol of] 210 A, H;
PO,, HNO;, CH;COOH, H,02] 321 PANS AF-8-3}+= 74 -$-ol =, H,0,9F ¢F 19
k19 N &R E§3Fle] 9k 65°C ol A oF 304 ok A ZFale] Ab-gsk 4= Qlu), B
thE @l ool 9ol A, NHF % HFS] Bl &5 9F 7: oF 1= 3h+= ¥ 413}
21 Zk-& N BOE)= H,O9 oF 1: 9F 5 W #] oF 1: oF 309 vl &2 &83lo] A&
TR AT

gk, FUAE/2EYAE WA 22 A7) vhE A F4]) Aol A A o=
A B = Ak aka1)2 8} 5h8- oS o] &gk X 2ol o] &) A AF = T E 10
AL nkek gho], A7) WHEAFADS F9 7 F-oll F48 ¢ AbskrEn =
2bsbat Al A FAS sk g AF52)S AT 5 A, K20
EAlE ke o], 1A M =5(52)2 A skaL I B g Sl A A o
A H = Absk ety S A sk e A-S Al 2 v

U] FAANA A AT H A S Alolel A WA Absluto]
A A A] &I ol J S Aeke] F7F 8Qlo] HAA R, Ll wpE 3)5)
S NG o] &3 Aol ol AAutl A A4S 41, 420 0] A A H 7] w1l
Az 7F 8l AAE 7 vk webA, e A 551, 52) R A4,
42) Alol o] H 5 A 7o) ghAu o] &ate] Al o] FdE o 9

E32 2o A FrA oo w2 EEAE/AEY A E HEEA 449
i molr), I 30f A npe} o], FUAL/AE X E WA A=
EYANE/ZEHHE 7]39(13) ol ek 29 A 5(23), A A A F(33),
W A Z2(43) 2 A e A (53)S £33 5= glon, ”71 W A5 (43) 2
A

4]
=1

—_
=

F

&7 & e A =S(53) Abololl A=A S SUAAE
A1 A Rl el el lo] A, 4] *E*]*l*Olj,’ﬂ?ﬂLUl 7lJJF(13)L
24 2] U] v & A =4 (polydimethylsiloxane; PDMS),
22| v €l v B} o} A & ] o] E (polymethylmethacrylate; PMMA),
g 7HE Yol E (polycarbonate) =k (polyethylene)
2] 32 2 9 ¢l (polyprolylene), 3= 2] 2~ E| &l (polystyrene), 3= 2] ©] 1| = (polyimide),
A& 2 =83 33 A (cyclo olefin copolymer; COC), I} & (parylene) ™
o] =9 ZJHEE o] Folxl Fell A el E = A = o, o]ol A gy = 3
ot

Al A & ool oA, 7] HEWUA F7hE A7) 2R A5 A
HEA ol §Al A7) = A 5= Lo, ofofl AldkE = A2 ofy
E4 Rl oA el mE gl gAd SHAE/AEAA S
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[90] Al & ol lef A, 7] SN E/EEAE 714, 15, 16)
22 v v & A 54 H(polydimethylsiloxane; PDMS),
22| v €l v B} o} A & ] o] E (polymethylmethacrylate; PMMA),
2+ 2] 7} H Y| o] E(polycarbonate), 3= 2] ol € gl (polyethylene),
2] 32 2 9 ¢l (polyprolylene), 3= 2] 2~ E| &l (polystyrene), 3= 2] ©] 1| = (polyimide),
AlE 2 283 35 A (cyclo olefin copolymer; COC), 3} & (parylene) &

o) Zo] 2B o] 30| Tl ABE = A 5 g o), ofol] ATEE AL

= [ =]
[91] o] A1 4

[92] A A @l efell o] A, 7]
5

[93] 47 W F44) 2L A7) AEHEA G 255, 56) 7Ho] 345 L 9hEhe
AL EAE o] &3lo] s = A5, 7] 283 A(54, 55, 56) Ako] ==
T A S5(54, 55, 56) Aol =] E- 0 AT 54 A e YA
gaks o] A7) g A A 2 AT gl FE5AAT =5

o] H5Age] Adad 5= vk 53], 47] A4 7AT(55, 56) 2k

RS
i
aly
. H
2

—
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A zZF o] g gk A gd o] = A

a3 HF(55,56)S 54 217+ =

&g o R Rl W vl S &g

Aol EA4 o] Algbel| whe} 7k A skE w2 ek
94 Eo A 3HUL, @A 5

T S o) 8slo] JHE O BN, wEY
gk ok e <=, g9 2(55, 56) 9]
| }

Wb, R A

~

[95] o] Al 3 Sl mE A ynkol el Y] ©Ag A V)

7] e b B V) Al 1 S whE YA E/EE A
e A AAE EFes A gl o, Ay ZAA B /AE Y AE e
A= Bl o] A7) Al 2 S whE WA Z 3 ] AT Abo] 9
A=A S PAA 7] = ) o d] A5 = RS gt 4= 9lony, o]
A gkE = 512 otk

[96] A A Lol il A, V] e B A Bl = = 2o ®
G u = A 7 o, ofoll Al gk = 2 oy

[97] A A rRlefell lol A, 7] e B A Bl = Tl o] g es e
A sto]l @A H = AL = o, ol Ay = AL ofyn.

[98] A1 A rElefell il A, ] 1 B A Bl = gl i B A] e

Falo] YA H = A 5 o, o]o A gy =
HE = A= Ag, Au, Pt, Pd, Fe, Ni, Al, Sb, W,

Tb, Dy, Gd, Eu, Nd, Pr, Sr, Mg, Cu, Zn, Co, Mn, Cr, V, Mo, Zr, Ba @ ©]& <]
EN
-

= A g7 Lo, o]l Al gk = A

N
Y
i
it
i
1=
%r
s
D)
mlm
b
ok

», of
o &
Ky

AW

&

2

g

i

=

o

N

)

el
-0,
i)
)
I

[99] oA alefell ol A, 7] e 75 WH=dA 3
YA S-S w ® ees] A Fske] @4 Y = 2l RO, ofel] A gk =
218 oft}, o] 2 So], 7] F5 Y=Y A= Ag, Au, Pt, Pd, Fe, Ni, Al Sb, W,
Tb, Dy, Gd, Eu, Nd, Pr, Sr, Mg, Cu, Zn, Co, Mn, Cr, V, Mo, Zr, Ba @ ©]& <]
Z3E R o] Fol X Aol A A8 E = A ¢ 9o, ofol AgE = Al
ohuT.

[100] oA A gl efloll oA, 7] @A 7] ie AU '
%31 A (thermoplastic elastomer), 2= E] @l 7] &2 (styrenic materials), =& ¥ 7|

A (olefenic materials), 3 & 2 2] ¥ (polyolefin), = & -2 & A7}4A €A

#)| (polyurethane thermoplastic elastomers), & 2] ©} 7] = (polyamides),

31(synthetic rubbers), 3= ] ©] v € A =2k (polydimethylsiloxane; PDMS),

F-E}t] ol (polybutadiene), & 2] o] A~ H-E] 2l (polyisobutylene),

(Z=¥] - F-E} ] ¢l - 2~ E] gll)(poly(styrene-butadiene-styrene)),

] € (polyurethanes), 3= 2] & = = 3% &l (polychloroprene), 4 &) 7= 2 ©] &9

2 o] Fol %l ol A AMEE = 31 = o, oo AlghE = A

2

B+
L
A

0

0

PN e i % ofN
R O

1 Ho
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[101]

[102]

[103]

[104]

[105]

N A A & ol of] Qo) A, 7] BAIA 7] oF 1% WA 2F 30%°] WEEE
WA H = 2 7 o, o] Alghy = A2 ol v 7] B A 7]
HGA 7= A2 o8& A8 5 Qlt), ol & 5o, 7] & A 78& w3,
9, = B A o 24 WA = Q. Begh, 5 A 7)o W
A WS S8 A7 BAA 73] 2R E A o2 ke = il o
o5 AHE = vk

T162 o] o Frofof whE dA viupo] 29 @i rolth I 165
Fzsk, F o AAf AlolE AAskE ] ¥ A A = 2
TJYAFTORE YA Y= AY AT AT T A FUtE s EHER S
o & £0],PY EHE EE=ENYF EAEY = ) o), o] A gy &= A&
ofyth &k e MEN S TFA A AL AN RH ETF 01
TP A MEARE 7EX] a1 Qo] A4 F2E 243 A o] 7kt whek A,
AA & EWA 2E o F2 AAE WE= o] v - 7838k} A3
T sl M, &7 RHEE o] 24 NA, o] =4 714, Ak stetE 3
715 A 8F3tE 2 o] Fo] X = o2 EE A8 H Sl o] S AFESl =
A 7 dom, A7 EHE=, o] & E9], NO,BF,, NOBF,, NO,SbFs, HCI, H,PO,,
H;CCOOH, H,SO,, HNO;, AuCl; 3] (Nafion), SOCl,, Br,, PVDF (polyvinylidene

fluoride), Tl S 2 2T Ao} = F) 3=, &, U n| Y 2B A X AT E| o] A& 2
EYEFomBa o2 o] Fox] qt o R E AEd g} o] S
AREslE Al = Lo, ool Algky = 1 ofHt
T 172 2] A g oo whE A viupo] 29 @i frolth I 175
&3, 7 1Y AR ALo] & A= Y] YA A AYEH = 2 ASE
AFeto]l AE = FAAEE A 7 Aok A FA el oA, d7]
TR FE, T S gk Aol SulFel '©hA A H A AT 5]
3} 8} 7] 5 = (chemical vapour deposition; CVD) Wi o] o] gfo] A4 <= )t}
ol & o], 47] AolF4 FufF2, Ni, Co, Fe, Pt, Au, Al, Cr, Cu, Mg, Mn, Rh,
Si, Ta, Ti, W, U, V, Zr, Z2H|Ql el 2= 28 B o] 59] 2§52 o] Fof 3l ol A
AeE ol o] w dolas HulsS dds 1AS AR, AAL

O

-

A S dH kol mhe) e A o] S Aot 7heE 4 vk d A4
RoJA, g ] ST I, T, W AT o2 S8k A5kl mhel,

™ A 8FL- oF 500 Qfsq WA 2F 50 Q/sqoll A 2F 300 Q/sq WA <F 10 Qfsq i,
T = oF 550 nm 9F4-2] Wl thaf] ©F97.1% ol A 2F91.2% & kA 4= gt}
et Avte aH d3d FREE oF2.3% 2 AAAA F 9lon, wg
1491 HAF A S B g A5E G S Alojg F Atk AS &

2 31> $}8} 7] /g5 2H(Rapid thermal chemical vapour

= el 2= uf 81817175 2 (inductively coupled

[oN

(@]

a=]

2

g.

B

o)

H

o

<

v
do ok
bor
Ny
o
fi{kd
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[106]

[107]

[108]

[109]

[110]

plasma-chemical vapor deposition; ICP-CVD), A ¢ $}8}7] /35 2} (low pressure
chemical vapor deposition; LPCVD), ¢t €8} 7]/ 2 (atmospheric pressure
chemical vapor deposition; APCVD), & <5 713} 8} 7] /45 2 (metal organic
chemical vapor deposition; MOCVD), 2 & e} =mn} 718}

5} 8} 7] 45 = (plasma-enhanced chemical vapor deposition; PECVD) ®'H-& L gkat

% glont, o A A g = 51 op e,

A7l afd e w45 SsE VY gL v ds FYsta AT e RN
TS A = ek L el 3L, T Sulles Al YAl
Arksteta, o e, R, ol g, op A A, 2k, Fd, Belr o, sl e,
Abol EZAERT] Qll, I AE, Aol E R, WAl EF S A B FH S

71702 FYEEA, ol 2 B, oF 300°C WA °F 2000°C ] £ 2 A A 25k

O
FS, 7 A1) S Aol & A alshe 4] el ¢ AEREE e
Vregl g FAske) GBI E A S ek ol F o), 4] B YegdAbs
Ag, Au, Pt, Pd, Fe, Ni, Al, Sb, W, Tb, Dy, Gd, Eu, Nd, Pr, Sr, Mg, Cu, Zn, Co, Mn, Cr,
V,Mo, Zr, Ba B! 0] 59] ZFEZ o] F-o 3 ol A de s = A1d 5 9

5 19% 2919 9 F&lo]ol] upE A} tluto] 9] WA Tol) B 198
BB, 9] 2 ol s ) 2 A AT 34
Vgl 2 e H S-S Wl B4 43 ske] Y E A S k. ol &
59,47 % Y=Y A+ Ag, Au, Pt, Pd, Fe, Ni, Al, Sb, W, Tb, Dy, Gd, Eu, Nd,
Pr, Sr, Mg, Cu, Zn, Co, Mn, Cr, V, Mo, Zr, Ba & o] &2] Z3&E = o] Fo] 3 Tl A
AEE e A0 5 Ak,

297) el QUE| AW E 9] o7k Aol A A H 1 SLEl A WA
BT AP A A7 P Szl 1ol A st 2ol
S EAES 52 BEFoR 455, adW o

=

F7 “1e s
=S i?}z 2}8}1%% Uizt g agd S8 S 5] 455k
A
[e]

2] -3
209]] EA]% H}SEHE o], A7} H4= 7)) vy S E ol &
- o}LH 2R} EO 7 o
B AU Eof o] A% v} 1.50) S e o] w] ]l A

K
)
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[111]

[112]

[113]
[114]

[115]

o) =9} QUE| A ¥ 27 Q1 A ] =
Q55 o] AN e AL ol RS 99 2o
E

o 2 BT 5 ek,
Bl w2 A v uko] 2= B4 28], vho] .15, #0] 4], MEMS, NEMS,
WA NES FRA R

LEDS 2 OELDS¢} & FEL 7|54 42 2
HAAA A 4= Ao}, 2o & A gufo] 2= Y dsl F7] kA of
Hlo] A~

¢

n) e g3k 754 o] H e 7R AR R, AAF tulo] A FoE 4=
Qo Fuf wukdl By vk A B Rl g Y/ W o) o 8
fraty P RA o] A ol E ol B R, R R WbEA)] A7 S
o] F= W3 H S A7) ¢8) ik VA A o= W e S dS ),
Llo] W Frol Fol A k&7 sk A} vy nlo] 2 F o] W H X ok
F7) A B v 5 o f AA a3 o] s s YE S 9l
npA O 2 9] o] A} vlufo] 2= AR I Abo] & ol thaf A Al
s W HEe ¢ 7] Wi e A AEE AT AT

o)}, A Al o] & o] &3fo] S A 3] A AL, E-fldl] o] ol A gky =
& ot}

[A A 1]

%6+ Si FET 7|0k 1| o] Az & e &= 7 o]t TFT] A&+
R0 300 nm ©]4Fe] FAE 712 Si0y/Si 7] 3 Aol ¢F 500 nm 7 9] Ni

| 5S JAdstar, 37 Ni Sl 5 gl §A A28 X398t 7F 23 (CH,
:H, : Ar=350: 65 : 200 sccm) &5+ 3Foll A 950°Coll A 2173 4 21 %] o] A {1
el A A7 Ni F vl 5 dell 23 252 A dA A A4 g 252
oFoll SO, FotA T o SAFAT 7] LA vk A A gk
4-F 01 E ezl 98 370 + 10 Q/sq& =4 ¥ v}, Z1g] 31 1A, Ni/SiO,/Si

glo] s el 1) vk 3l Aol E A 0 2 4 PET(~ 200 ym) =
ARSI ). Si A Y & A 2] 41] 3= SOI(silicon-on-insulator) ] ©] 3 (SOITEC
Unibond; 735 @24 A 2] & vhat 57 100 nm, Y] A & 13.5~22.5 Feem) 7ol
=3 HE oS A AGsE Ao A &EEA T Si0, P22 H(~100 nm) 5
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tjnjo] A7} 2 Cm2/Vs ol o] Ex2t0.5VY
HAFo 2 Cr/Au 2 1338 -ES Af c
o Lot ZH7E 1V H 25V HEANE UE T & 9b= 2 A Ao mE
L A, A SHAA A 5 =
tjulo] 2~ 0] WA S-S UE = 2 Zo|th (@ Ve=15V, @ V=12V, 0 V
=IOV, ®Vs=6V,® Vs=3V). = 10at= & A A oo i} 2 ZUAAN G/ AEAHE
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ZotE 7 A= BErFs e A o d® ol o) 5538 4 AT Cr/Au 9
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