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vebd whel Zo], dAdFo] AlFEA & A, A2 = (145) el AA viaart ¥ A2 =d9

(145)¢] ol Zd Fx vk, A2 =7UH(145)2, A2 =¥F(145a 2 145b) 9] @57} Ho|HHH == Oﬂﬂﬂ%
Aol vtgAsity.  HAZ(143)o] A== A5, AAS(143a F 143b)9] GF-% JA] HO|HHHES of Ho]
AANEE Aol npgEAsity. 97, HeolHH Zx a2% 7 Fdol i A2 =H5(145a) 9] @ «1 =3
AAuH(1432) ] Zt=olv], HolH¥ Zx B2 7w Twol ik A2 =AS(145b)9 o] Sy ddF
(143b)°] Zt=olt}t. dlE o], HolH™ zt% a2¢ Heol#®y 2% B2 242k 307 o4 60° olatel Zlo] Ht

w4 st
Az EATHL5)S AR e, F4 AP T AN olFe] ojgdW F Ak, o £4 o33t A%
dlgo] 2guol olgd += k. Yahe FAoz A2 £AUHUE)0] AFE F AL Ao W 445
A oA 2AAE Bol, R shah oG, oY Az, 2 2w)e] MR, e, EdXxEe] A
Zol(L)9] vANES D A0H(145)9] ol Gol o] G5t o] %
HazA, eE Bol, GA(Cl), 398 BA(BCL), 495 AYI(SICl), 488 BA(CR), 638 FI(F),
1

38t ANy, B Asd 7haE T 2% olemRE Adud £ 7tAE o8 s v =Y, 14

o
- oo
_O‘L
rir
e
o,
jur]
=
i
2N
_O‘L
T
2
[\
m
1:1

s A% oA Thzell, VFA(RF(He) Ee ok=(Ar), Aa So] H7HE = v, E=F, Ad9
(143) 2] ol el o] &5 7kx9t dd 7pAs o] §sto] A2 =w(145)0] AFH o= o FE = vt

o FA 93], Al =AZ(142a) 2 A2 =A=(145a)0] =%
Zﬂl E%j—a‘



[0066]

[0067]

[0068]

[0069]

[0070]

[0071]

[0072]

[0073]

[0074]

SIHS31 10-2020-0028507

A

= A2 =AF(1452), 2 Al =AF(142b) 9 ©Hy-

(142a)¢] SH2RE A o] ¥Fer dAFH= 95 A= s
& (145b)e] FAd 4 U,

[e] [e]
23E A4 Qo] wgew A%HE 9oe 2 A2 24

ofj

EWA2H(160)9] AE dol(L)&=, A2 =4F(145a)9] spebF-¢F A2 =43(145b) 8] sl Apolo] 7HA e 9
1 2-ddde ol fogt. Ad deol(L)e EWRAZEH(160)2] &5 wefi 2w, o& 5o 10 nm |
A 1000 nm, BFHA A= 20 nm WA 400 nmE 5+ QU T},

off,

25 Pl vke] A dol(D)E 2t EWMA2EIF YAEE A9, AA9(143) E A2 =xEH(145) 9] o ol o] &
HE wpaae] PSS A wFd giE, o WA FA mE o] &S 2ALAE o] &ske Blo] vighA
stk Aol folgth. Aol ofgh oAM=, =

]rs] FAHGE EAdXN2EHO AU dol(L)7t R3] A%

b w2y Aot avh. elel@ olf wEel,
= >~
T= T
e, mAgtel] ofs) WA FA ) ¥ &7 Azkd ¢ Qv

a7 ukozm =3 = 9}

A2 =ASAAM, Al =459 %LP_E—‘?—H iH” @01 Ho*fé}gi AFHE 92, olF9 istE viEAT
ACE AAs @4 dANA 543 4 o A2 =HF(1452)0A4, Al =5 (142a) ¢

el Zol(Lysh, Al EAF(1420)] W 2T E
2 of AY Aol wakel Aol(L)t B4 BT AL otk zeld, st
Slol Be] EAAAE (1607 AL AS, Lok Lol F dolx Ao dgsir,

2HHPEY S o]Este] dAS(143a R 143b) 3 7]9(100) flol AtshE WH=AS(144)0] FAHHH (=

o
d) #Fx). AIE HEAF(144)L, 95 £, 3 nm WA 30 nm, vFFA A=, 5 nm WA 15 nme] F
g 7HY. 3A4E AEE v Zﬂz(144)° Aol 7 Ad FAd FFdA A2 =5 (145a 2 145b) el A gt

(142a 2 142b)°] GE-2ZHE g do] Wdoz A%
o] dxirh ghuksiAl 2 4 vk, whEhA, Akst

Az = ERAAE160)9] 28 A5 3 =9 A5, 4, A2 =d5(145a 5 145b) 9] el Ak Abs}
= WEAS (4] A Aol ot mEM, HAS WA, EAAREH160)9] 22 S 2 =
A= AHm A Abske wHEAIS(144)00 Hek=s Aol Wlsl, SHo2 Azkd ¢ du. olg Wyow
RS R G e A i l%(144)9] HE: WAE AgAZeEA, H5 AW A9E A
ol Tk = i, & A3 =] A5 Abelo] AAVE sk = . JiAE 2H e Ve AP,
s A= F =l A5l uAR d9S e Aok Al o, webA, 22 ds H =84
d=rol A&shA A2 =45 (145a R 145b) 8] ol Awt AbstE v (144)0] HE o= glv. dF8 &
of, A2 =35 (145a R 145b) ] Aol dyrto] Abstw WH=AF(144)°l HE = St

AstE B EAF(144) o2 A4, b3 22 AstE WMEAS 5 A9 Feo] o]&dE F Urh: 494 &5 AsE
¢l In-Sn-Ga—Zn-0A AtstE WeAl; 394 55 A=< In-GaZn-04 AstE WEA], In-Sn-Zn-0A4 Atst=
WF= A, In-Al-Zn-0A] AFsHE WHEA], Sn—Ga—Zn—Oﬁ] AbstE WE=A], Al-Ga-Zn-07] AbstE WHEA], T Sn-Al-
In-07 4tstE grmAul; 2907 S48 ASEQl In-Zn-07] 2b8kE HE=A)], Sn-7Zn-0A] AtetE WA, Al-Zn-07]
At WA Zn-Mg-0A] AMstE W=, Sn—Mg—Oﬂ] AR W] EE In-Ng-0A AMEE wheA); e 19
A 5% 2329 In-04] AH3E WEA, Sn-04] A3kE WEeA|, i Zn-04) AHEHE W=,

53], In-Ga-Zn-07]9] st Rt=A Ais AA7ZE gle W S22 22 AdS 7HER o= dA{7t &3]
Add o Aok EmE, 2 AA 53 o] k=s 7HA7] e, In-Ga-Zn-071¢] Atsl= WHE=A] As= vHEA|

Az 2A whEA st
In-Ga-Zn-071¢] AtstE HHLA A8 thiEAQ] d 24, InGa0;(Zn0), (m>00]3L AAG7t opd)e= %7
AL & F Atk Ga diilel] ME& o]&3te, InMO;(Zn0O)m (m>00]3L AAF7) ofd) o2 7|H & 4kstE BHEA|

= 1A, M2, ZF(Ga), &FvE A, F(Fe), UZAND), H7Hln), ZEE(Co) To=ZFEH A
H 3k o)t F% YAE yEhiY. dF 5o, M2 Ga, Ga 2 Al, Ga ¥ Fe, Ga % Ni, Ga ¥ Mn, Ga
! Co 5 X Utt. dsd 24L& AsE BtEA] AR 24 FXEHE EEHY, 9] od ol

E
rr
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a AstE P AE=(144)S FAe7] 9 BAeRA IniGa:Zn=lx:y(xE 0 oA, y= 0.5
2N E ZHE glo] ol &H &= Zeo| nigkg st oE 9, In0;:Ga0;:Zn0=1:1:2 [EY]

1 9 2¥E 2= 55 AkstE B2l To] o84 4 9tk tite® A, In0;: Ga0; :Zn0=1:1:1 [&4]] ¢
208 2= 55 eE B, Ing0s  Ga0s :Zn0=1:1:4 [E1]] o ZAVE Z2tE 55 AEE e,

Iny0s : Ga0s : Zn0=1:0: 2 [&EH]] o FAHE 2= F5 AL E Elzllo] o] 82 4= 9t}

ofrt

1]
—

S

-

AAFHo A=, olEH s Fx2E5 ke AhstE WEAF(144)0] In-Ga-Zn-07A19] T4 Abst= S o]
2Pl os FdHT.

o

A

2
fohy
o
uy

N

9
>
ol
B

slEo] At WEE 80% o, mFEASHAIE 95% °, ' miehE 3l 99.9%
AbslhE EPAS ol gstel, AWE FxE ZhE AbstE WA S (144)©]

o O ol o
o ox
[0}

i)

4
Hir
flo
ox
=

s
e

=]

f

A1) RS B9V, AR ORE of2®) BV, Ak w97, = 57s
PR el Y B Aol st FAfome, A 501, il

ey
F-ra » J
SRS
lo ¢

f

e

o I
el
wep
o b

4 1

=

B4
b
i
r
i1
L
of
::
S
=
Lo
o
o
>
2
il
[
9
ol

3 So}, 7+t Stell fAE X Ao 3 X E(object) (7=, 7%

%Eﬁb%f?E%W]il%Zﬂﬂ,ﬂ‘ﬂ%ﬂIWTOVP%NZMW vk A S A= 200C o] 400C

B HEAS(144)9] A9 A EY 2ke ALY & 9l

e 7 o]l AASEEA F4, & ol AAY 2HHE 7t2r 29I, BlS o] 835}

gl Eo] 7FEEWA AstE WEAS(144)0] A ER, ASHE b

X3 E BeEo] AE 4 vk E=gE, 2mEH 7|Qlek &g ARE 4 k. AP A
2 gz

(entrapment vacuum pump)”}o]-&%+= Z o] npFA Sl o

OA
B
=

5o, AgtolLHE(cryopump), ©l HE, T EEHF +3 HE(titanium sublimationpump)s©] ©
. Z= E3(cold trap)& ZF HE FZ(turbo pump)7tol &8 FE gtk Fglo]oEE & o
of o3, Mg IHRHEE F&, & o] AAESEZN, AE A FT(144) 9 ETE FE7F AR

E-hmlm.%{-nil._,@

offl
il

s
£ 2

AeE MEAZ(144) S dE 5o] tgs ¢e 27 shelA 5 otk A B3} gle] Atele] At
170 mm, 3ol 0.4 Pa, ZF(DC) AHo] 0.5 kW, =7+ AA(GAEa 100%) 7], ol= (o= 100%) —“?‘:
97], EE Abad oj2Ee] EF 97, Hz JFHMDO) AL, ATA ‘Mﬂﬂt B 2A(JA EE
A He AR 5 Y o FAS FLSA Z F Q7] W] u %5‘12(144)4
FAE 3 o WA 30 mm, vEHEAE 5 nn WA 15 mmolth, o]l T
gata, vlAstel 719d @dAd 53tE JAT F k. o]
Sl wet 443 T gag; wekd, ogde A8, &
Aol frel @,

344

B WEAS(144)0] AAE el o5 FHHY] Aol of2E as mqs BekEulE BgATE Ga
See] elal, AaE WEAZ (140 G4R EAE Sol, AAF(143 2 13v)e He)e] ¥ FE 4
2 AAFE Aol MFAshE Aol KB o/, dadePelw, 2AEY Bl o] &g FEAE
o) AMEYIe grdom, A wWd oo FEAA EUL Adst: wpe wav. AU
Bol o] &2 FEAZIE Yol dl2A, of2E BevldA Aeld Ewlel T AL Artste] IR AR
Tol Zebzohg e WHel Ark. of2E Eei7le) tialel Ak B97], AF BY), Ak B9 Sol
g8 FE ek Hol folwh,

o F, AEE BEAZe] @ AL D A ANsks o] vigrdald. AL 9 Al o8 2l
B WEAT (DA E2E 4 FAES 0] E7HAAE 5 stk ted, 48E wEATel Pt
ARE F g, U A el A% FAk A9E S vk Al @ A LEE, oF Eol, 30T ol

550C mIRE, L 400T o] 500C o 3fo]tt.
%:ﬂﬂE ﬂ%H% A LA E
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= A A Skl ti7lel =FH A e

d A FRe= 7|2 FFEA i, 7tEE vk 5o mARFHY d FAh d ARl o AT ES
7Hdste FAY % 9k, o £9], LRTA(lamp rapid thermal annealing) “&X W+= GRTA(gas rapid
thermal annealing) X &2 RTA(rapid thermal annealing) X7} ©o]&= 4 Qlt}. LRTA FA+=, =27
W (halogen lamp), WY &E}o]|= I (metal halide lamp), A+ o} FZ(xenon arc lamp), 7HE o}
@5 (carbon arc lamp), 1% YEF FE(high pressure sodium lamp), Hi= 29t 452 FZ(high pressure
mercury lamp) ¢ HEZEHH WEEE F(AA7|TH) o HAlel s wAeES 7tEsts G o|th. GRTA &
A Ao 7hEE o]&3ste] 4 AHEE AAst7] A% FAojvk. TlxEAE, E A o A= W
A e BEAG Tk, AdE B9, o2 T Uit A4t o] &EH

1 € AZEA, GRTA A= 53 2o dAE F5 k. 7HEd B84 712 2907]o 94
T B 7HEE $, 294 vt BHVIERE AAYES AN RTA Ags @A7F st

=] =
=7t JAY R L s Zits) 8

e te il

al
woll = GRTA A7} o] 8" 4
g ohaR A8d FE dvks gel felat. olAe, HaE
Aba AEel esl] oprlE = oluA A dief Ast w917k Agtd

4 KO o o2
_>il_'4
)
oft
2
2
e
lis]
oX,

N
[
=
24

% P1> rlo
I_,
ot

o ™ T 1o uE o

S
25
M <
£
=2
—_
)
=
12
_>|J_'4
L)
i
>,
>
d
o
fu
3

o e
iis]

el = 5]

SAE, AL A Aol ola] Bagol AZHE (F(AA) EE AAHoR (P AsE MEAF(144)0] F4H
3, oAe F8 95w 5L 2t EdXaE Ad 5 ) @

A7) @ ADGIL D A, F4, B 5E AAGE &3 wEd, 47 @ A9, @58 Ay, g5sd
A Feleba BB F Avh. @S AL geast AE, dF Fol, AsE wEAZFel IYH F, Aol
E Addgel P48 F, i AE ATl FAE Fo AW 5 Ak, olo@ 9 Ay m i)
4, & W EE 35 8 249 SR g

I og, AR HFEAE(144) 0] Hdke AlolE HAE(146)0] FAATHE 29 (e) FF). o7IA, A2 =
(1452 2 145b)2, 742, Al =3 (142a 2 142b) 9] @2 EE A do] wgFo s AFHE 998 71z
oh webA, A2 AT 3 =Rl A= 9] g@xbrr gl A E o dvk. meps, AllE ddF(146) 9
548 A 7|a g FES WA 4 Q).

AlE AA3(146)2 CVDH, ~HEHHY Sol s 4" = drh. AE HAZ(146)2, kst 4 )
3} AgE, A3 g3l AdeE, e dFuE, AE g, kgl sZE, A3 olEF, Ty A 1E
(HfS1,0,(x>0, y>0)), AL7F H7ME stZF AFA)EWHLSION, (x>0, y>0, z>0)), AA7t H7td olZg &5

ol EHfALON, (x>0, v>0, 2>0)) T& EFsE=T FAH = Aol upaAsitt.  AClE HAdF(146)2 @<

TE EE A% P2E b SR Q. T BeAs 589 A%l vk ey, wEA 37k j4e
A%, 3 e Eadsge] $42 s ds) G2 Aol mEAsi. o Hol, ila el

, 1L
OJFEE A%, T FAE, L o4 100 m ols, wHASIE, 10 m o4 50 m olskE AW 4 ek,

Ayl mpel o], Alo]E HAF(146)0] SHAl wEolAW, HE® &3 Foll 7IRIG AlolE gae] ZA7E A
o AlPlE glae EAE slEdsty] Y6, AelE AAF(146)el didl, Atsl s, Absl ©e, Als) o] EH,
sty A Aol EMHISI 0, (x>0, y>0)), AA&7F H7HE a2y AAle]EMHISION, (x>0, y>0, z20)), A&7}
% S (high-k) AEE o]&st= Zeo] neAs}

A7tE sz E GFu o] E(HfALON, (x>0, yv>0, z20)) 59 &
ot AllE HAZ(146) i3l 3lol-k(high-k) ARE °]&F<
d3aE R3] Y8 FAZ 5712 5 duk. sFol-k(high-k) A

=, Absl As) A2, 43 4ks Ay, Absl 4FuE 5 oA 499 AS xFste v

AA] o] 8d F& ke Holl Fosic).

AllE dAZ(146)°] IAH &, B 7t 97 e 2k E4714A4 A2 € A7t AA == Aol vigh
Aalth, 4 AHgle] 2E&E 200T o] 450TC olsl, wEAsIAlE, 250TC ©]/ 350TC olstz AAdrt. «F
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A= EWA2EHY #1714
, AR WA E(144) 9

AR oz 192l ststE

HOP o2 2
L N Lo
Vo w2

(o A

o ax
>

A=, Aol AAZ(16)0] WA Fol A2 @ A7k AR QAW A2 Azle] ol
dol gol@d. o Sol, A2 d A AcE AFo] WA o

30
.ﬂ [0 oft

12 4 o rz
e

p‘Lt

Y

=

N

~

A7 A1 @ AZlRA 98 e Qv

2l
i)Y
)
=
)

N

N
o
Y
—
iieA
Au)
o
Y
N}
iieA
R
Au)
ofy
)

o
A
o

o]_L]

atoms/cm ©3, PR BAE 5x10° atoms/cm ©]3F, BT} wFEASAE 5x10 atoms/cm ©]3FY 4 9lth.
kA, QX AF7E FES] AT, odE Eo], A2d49 EWAAEH(160)Y X AF(AVA=, dF Ald

E(1m)F) =, 100 ZA/m(1 ZAGES o)) = 1310 A) o8k, vt alAl=, 10 z2A/m o] 3ko]t}.

I v, AbskE MEAS(144)9] Ad B4 9 SHskE d9ddA AlolE A (146) Sl AlolE M
(148)0] FAHATH = 29 (f) Fx). AlolE H=(148)2, ACE dAF(146) Sl =do] g€ 5 A
grow oFEs dAes dA4E 5 vk AClE A=(148)0] He =2, AdHYWoR dxEH=
PVDH olu Eekz=rk (VDY &2 CVDRel olsf d4d" & Aok, GAd W82 2 A=, =49l A5 59 4
-9k FAbsit; webA, 2 RS FEd 5 A aEu, AlClE A=(148)9] Alse] o vt AbstE v
EAS(144) 9] DA A5k} g sdsiiy ARy Ao, EJAAEVE vAstE = e dA o] o
2 Fo] WEFo R ofF(shift)dvrt. whebA, AstE WreAF(144)9 HAk HstgEg & A g5 2ke A
2E ol&st= o] npgAst. oY d AnEAe, dF 5o, B2, ¥e, 5, pdY =A8E o A
g 2 5 T Ao

471 A A, AbskE NiEAlT(144)& E3ehs EWALE (160)7F S

<EWR2EH(180) & EWMA2E(190)9] A= 34>

2 v, = 19 (o) e EfMXAE(180)9 Alx FAHY dE, T 39 (a) WA (HE F=x3
Aveitt, T 19 (D)o yeERd EWA2E(190)] e, dAF(143a E 143b)o] A|FH A Fevhes He
Aolelals EWMAIZE(180)2 AZ TS IFT 4 Aok wEhA, FAS A ARt do feod).

)

Lo

713 (100) ol A2 = (145) 0] P HETE. A2 = (145)2, oE E°f, 3 nm WX 30 nm, vFEAEAE,
5nm WA 15 mme] FAE 7R, 2 v, A2 =AEH(145) Yol Al =dute] FAE e AEHom o
Hozm, Al =MF(142a 2 142b)o] FAET. 1 F, Al =H5(142a L 142bh) 2 A2 =x2H(145) 9ol
AAu(143)0] AP = 39 (a) FF).

¢

A2 =AY 9l Al =Awe]l FAAHE A, Al =d"R A2 =gl dis oF  AEA(etching
selectivity) & @& 4 Sl AR7 dedvhs Hol frefdn. w3, A2 =duel] dis) Al =dueg =

© Hefoll A, A2 =HuH(145) 024 A5t Elegatol
A

Age e ARst 0§ =
FAEH Al =dvtemA ®ade EE EPHE It} 438k &2(CF)9F H4:(Cly)ob AF2(0,) 9]

s
3 7b, 483 'BEARCF) 9 2090 3 ks, 653 F3(SFe) @ AA(Cly)oF A0 9Fe] £33 b,

T 6wst FR(SF)I (000 EF 7R o]&sto]l All mAe] oFEowA, Al =T (142a
=

==

57
A

ottt rlo

T 19 (D)9 ENA=EH(190)o ERA wle} o], dAd(143)0] RE=A] 449 da+ glvy. 2y, dd
H143) & AFTEFozZH, olFo] FAFE AOE AT L2 AT 9 =dd AT ZHzbae] Aol VA &%
1e

I v, = 29 (Dol =AE dAg vhivbA] A ew, dAR(143) 9ol whAArE @A, O viiaAE

o]-g3sto MAvp(143)0] o P omM, dAF(143a % 143b)o] FAH A= 39 (b) Fx).

I s, =29 (oo =AE GAg v WA om . dAS(143a B 143b) 9] oAl o] &¥ viAAE o]

_14_



[0104]

[0105]

[0106]

[0107]

[0108]

[0109]

[0110]

[0111]

[0112]

[0113]

[0114]

[0115]

[0116]

SIHS31 10-2020-0028507

g3 A2 EATH15)0] AR, A2 BAZ(145a 2 1sb)o] FHAKE 3¢ (o) F2). A2 =
(145)0] o) FH7] oldel whazrt AAR The, ARF(143a B UL whAARA o gate] A2 =AU
5)0] o FB F= drks Aol Kok, A2 EAT(1E)] AFel oG o ArnEA, B Hol, Pk
(Cly), 3993t &2&(BCly), 493} AF(SiCly), 4&E3F ©A(CF,), 653t F3(SFe), 3&Est AANNF) &, EE

)

A7) 7tRE T 2% oo mEE AHuw F9 7lAE o]&d 4= gtk L3, oA Jlxol], 7t (DE(He)
EE ol2Z(Ar))7F A7rE FxE Jduk. B3, X 19 (D)o EWAAE(190)0] LrER vlel Zo], ddZo] A
FHA e A, A2 ZA9(145) Yol A wiaart AL A2 mxde] o g = ),

I 9g, = 29 (Dol vebd @At vz WA o A (1432 2 143b) E 71F(100) Sl AHspE b

AT (144)0] FAEH(= 39 (d) #Fx). IAE Aste W=AS(144)2 2 A2 A dA0lA A2 =45
(1452 % 145b)ell ek, EE, Aske WwEAS (14 & AL @ Ae)E AAlsh= Aol nhgrz st

otk E 29 (e)ell vERd dAeE miRvbA] WA o R AlolE H<lF(146)¢] FAHETHE 39 (e) FF).
ARlE AAS(146) 9] F4 Fol=, € Ad(A2 @ HehE AAlshs Aol nhgrz sttt

Asbe A=A (144) 9 Ad @A F93 Tt

ol
rlr

I Y, =29 (Dl HERd &
Gl AlelE HAZ(146) Aol

AAFe ol el EAWMX2E (160, 170, 180, Z 190) Z+zte, A1 A= 2 A2 dFo] HE:H LA AT
=792 AFE zEst, EWAANAHE 2tz A, A2 EAZ(145a L 145b) L Al EA=(142a 2 142h) ¢
F2EE Afd do] wEgorw AFEE A9 /Y. wEld, A A E =gl JdTe] dwie] dxr)
=]

[e] -
Al 2 9tk mEhA, AR RERAS(144) 2 Al0lE HAS(146) 9 MEAS FHAT L BF HE
ul=] &+

o o royE rl

Y of riz

WA =H A7]e] Faol wE dAd a3v) Alold 5 At

o
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N
i o,
g
o |
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N
I i
o

offt
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M Me
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371 %7417} WS, 0% Gk gteA Fx7F AdE 4 9ok, R1 2 R2E, EWRAZE(300) ACE A
ASIY & AX }(320)4 7 1 HAAZo o] Aojdrt= Hol fFofstct. Fdd @AV C1 2 (20 484
o}, w}ﬂw, AllE AT A=, 77 & AJ4d] AAste 47 AAE HFA7|= Ao vpghz] sl

2 Ao A A vteA] ARjoA, E2Y AER(FG)7F 4 HRe 59 2" AojEY E
A~ F2Y AlolE9 FAISE a35 Z2iXwr, 2 AAFE ] T2 AERFHE U4 HEY §9 =
ZE AolEgt: EAHow thE EAS /MRt EH4 wEE e 4%, Alo] Ale]E(control gate)ol A7}FE
= HMeto]l =] wiEol, 1 W4 AF Aol E2H AolEd A4S v e RS WAE] fste AL Afo
of A3 7+4L fA8t= Aol dadtt. olAL WA AXo uPHIE Adste 2AE F drtoltt.
o] 8qle, mAA QAo BlEy AFV s2E, T4 wryd 72 de] 7elstE Aottt

w3, ZE4 WiRee A d ", Fdde] d3brt AgEeg A7)y Sl BE As(eF 100 WA

ANE el mhe wwa FAE AsE WEAE Tse EdA2He 2930 o8 S50, A% ¢
9 ARl o As 7Y Uelg olgsA ek, F, B dwelshs g¥l, ds FU¢ A nd
Ak wBas. mebd, Q3 A WAL AEE AelERtes ndAd 9B nel@ Bast Qu, o
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o] EAEA W=

3
B AEHE A

L

| 27H320)0] EZ3tE AAS] HFdE(erl)eo] ERALE(300)8] AOlE &7 Ao FIhd HAAS
HF & (er2) 3 golgh 49, 83 22H320) x3hd AATe] HWASDH I EWAA2E(300)2] ACE &%
ZAtell Z3hd AAT el WA (S2)0], 2-82=81(2 - 527} S1 o) (W& skAl= S2=S1(S27F S1 o)) S w5
AlZIHA C1=C2(C1e] C2 o)/ & WEA7]= Aol &olsttt. =, Sl ARA7IWA Clo] C2 o3& RH5A7]
717F geolsttk.  FAHeR=, dF 5o, A4St stxu Fo stol-k(high-k) A&z P =, E= s} o)
Ty 59 stol-k(high-k) A&z F4d€ ’%T% Asbe AEAlR 48 T A4S F2E §F &22HE20)0 %
g ddSoel o]8ste] erle 10 o), vpEAsHA= 15 ojdoew dAd - %F—, EWA] 2~E(300) 9] AlolE
& Aol 23HE AATol el Abst delES o] &8k er2E 3 WA 42 AT 5 9L

olo] ¥ AF(LE AF)7} 2L 7|dg E , 2B 9= Aold WA A5 R dAd

TE58 EWXLEHY, 89 2AE XFse v3EA vxe A 7o Q.

7198 EdURAEHY X HAFE, WRg Aol olfHE 2X(dE E9, 256T)oA nEASAE 100 zA(1X
1

ol
BAGA=, 1 ZA(1x10 - A) o]3to]T}.
A

013%?'& e 9m ARE WA AL WEAZE 9] offAw, A4 £A delA AHE WEAS 7
FHemd Aol EWALH GRS TUY £ A A, WhE BEAT L @A)
19 EWAZEZA o] 5 Aol m i,

R, Absg MEAS Tees EAAsEE e ol 29(S B AR, oErsl iy %HE}
% 293 £57 3R 22 5 . webd, o EAXAHE /98 EAASEEA o §FomH,

9 A ERFQA Folsl 19 Bael As(rise)e] W AuhE & vk, @, 03X AR 4] uﬁfoﬂ
29 A ERFOY fARE AdEe 2Q & Atk 3, A3 WEAE T EAAAHE o83
oA, dolee] A7Ige] ukoR A 5 Aok,

BEg EAA A o2 AR BEAE Aol gAW, BE FET FH AL wkow FA
 EANAE BEE EAAAHEA ol8HE do] vigraith, o Sol, 1wz olshe £94 SE
g e EQA2E HEE EAAAHEA o §HE o] whgrs.

7198 ERNSHE Lo frory vwg] Add HolHE 7IYste, 7198 EMAAHY an AT % =i
A AT T ek, 8% pAke WSS F st ¥E8 EAARHY AOlE A5l MR drHoer &
Hol e TR ACIEFF@ AAE TEd o, 71 E%HXVE%E ez sto] vedgE Fo et
T SRE ACIERA {40 V1A, VIS EAAXE] o AR vl An med, FRY A0lE
F(Fo)el e3® dahe FARE fAdh. 2 d5i7k, oE 5o], dd#Hom ooy, F#9] DRANCIA A&
g Pzes] o] BdasY, ez e Mert 49 sold(dE & WOM 1ol oF g )
F olth. mEbA, wkmA A e] A 2 S8 Az 5 v

g, Wre Ao Az wolHE Wol2(overwrite)FOEA dolElZt AW AvdE F ok ol
oo, ZoA vwe Solq Bed a7 Sl Westx @op, 27 £How A B Hwo] Askrt
A" & Qo =, wea] FHe 1% Bao] AW & ok wah, Zele) T2y A EY EuA A}
HolEl2 719 2 a7 o Bed nAge] BResth webd, wwa gae A= sl o Az
o9 B AAgee] ne Wue A ArbEE A e Akwwe Ae) 7 gl A6 ArtEe
A A9k AR A9 Aol AL, 2 WA MBI EloEl YR A% Z7ke] vwa] AoA, 5V o]
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3 w3 Velsh, MFAFIAE 3V olstolt,

ANE Bgel mE WA P AFHE dme AL, Holw /1§

% 248 T3 S5 Avh. EW, §F 249 WHo] Hobw vwe 4
29 494 19 SAALHE ARIE S A4 2 A2

aWER WAE S ek,

=
=
kD
x
r;e
k1
—_&4
>J
;
x
;
1
o 8
1
1n
©

Bdo FEY AGEY SdAseddn A9 S B A= A
dui(ed A9l 93l wst, WaHom, ¥ wge @A]%EHOH SR
o AAA, el 98 Eadsme] 2914 Aol sa g e, Adls Al o
AR, LAY 7Y A5 Aol gor 1Y WFHel W wrhs AL vt A4 Fol, 2

?
o olb

At

wo] 3 AAFH wWE wwa AdAi, 1x103 ©]41023 o]4) HolE} /1YH FoE AF-ALt
Exo] dalEA gk

Egh, wxE Ao VYE EWA2HEA AEE MEAE Edste EAXAEE o §e A, AEE e
A dutzrior W oyx] H(dS 5o, In-Ga—Zn-07] Ak3HE ¥l 9 3.0 eV A 3.5 eV)S 7HAH
T3] AL o dFoz orH 7HE]01€ zb7] W&o, o E Bof, 150T 9 oM vy Aol AF-xet
Exo] d3lEA e

AFAe AT A7, E dyase A3E dEAE 23l EAAAEHE, 150T e TLslias EAJo] 4
BlE#] 9kal, o= AFIE F3] FLE 100 zAoldlEt e - EAS ztevls AS ASoE dAy. 2 oA
Agee] w2, o]’k -3 EAS 7t EUXAEHE R A 78 EWXAEHEA o]fFgo 2 M,
Aate 54 zbe weA FA 7 Ao

MAlE el AAFGe ] wel, HetE HEAE Egsts EWAAEE EHS IASIe 3 EAAS §FA4
shaA mAEE gAld $ k. o]# 3 EWAAHE olgstowM ALEd viel e 43 vy A7)
aHAgE $ o)

B AAGEo dEE Fx, WY 52 oE AAFH S AdE doe tx, Wy T3 H4ds] xgd
T Ao

(AN 4)

B AAGHo =, MAE gl 3 AAFeHe] wE Wi dg ZXe $8dE = 7a ¥ E 7he = 8a WA
= 8cE FFdho At

T 729 5 7bE, & 69 (al)o] YERH EEY wie A (o]}, wWEE A400)o)enE S 7hzte] 23
3= MEA Fx o sEzToltl, & 7al wWxEE A400)0] FER AHAEE A9 NANDE HIER Fx 9 3=
olal, &= 7bi= wEE A(400)0] HHEZ HEE A9 NORE vE=A| FX 9] 3 2o,

T 729 e WEA] G, 2224(SL), HEABL), Al AEAS1), nle A2 AE5HA(S2), mole] =4
W), 2 m(3) (A ) x1E)(FH w32 wjde S5 wxg] A (400)(1, 1) WA 400(m, 1)S EF
gy, E 7aclAi=, WEA X shuhe] A2M(SL) B sk HIEM(BL) o] ATk ey, siAlE Eg
o] g AAFHEE olALR FAHA Ferhs Holl Folgrt. e &2H(SL)F nle] HIEM(BL) O] AlEH
of, Wlxg] dEo] m(A) (32 W) xn(D)(E W) o= wjde v A ojgelrt FA4E 5 Urt.

7 wlme A0 elH, EMAZE G0 AE AF, EWAZE 31009 ix AT @ sdd A
stub, B8 22382009 A=E F oshie AR VAo HAEdr. =, Al ASAGDHI EWA
(B310)¢] &2 AF R =egl AT F e b AR dA71HeR ey, 12 N54(52)3 EAA
(310)¢] AolE AFe AE Ao HE&uth, A=A §3F 27132009 AFE F e shis A
2 AMow Hau,

Pol'

w3, wme] A400) Wel EAWMAAE(300)9] A AT shte] eldel= wRy A(400) e EWAAH
(300)¢] =¥ AFo AVAHoE HEHErh, wREy AM00)d EZdEH EWUXAE (30004 =7 AFe ©
o2 o= WEE A(400)9 EWMAAE(300)2] Ax A Ar|Hdom AHALET, dE B AFH,

=
d2 AE5d S99 vne A 5 v A400) 23 ERA2EH(300)9] =) AT, vEAMC A7
o7 A&dvs Aol fodth. vEF 2o Awd, AdEE A&d S v A 3 vRe] A2(400) 0
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el
s
et
(m
r%

A 2E(300) 9] A HFL, hxAo Hrjdgoz A

i

Ht.

= A=, 2 Foll sl 71 sz 2 wE FEte] AAldd. VI S22 vaat 2ol
Aok 1ol AAE= Ao Al2 AEA(S2)el EW ] EI(310)5 2=2o= sh= 97 7bde=s, 7]
ANE ol ERALE 107 o2 "k, wEbA, A é% o] EWAE(300)2] AlolE =l Al
ASDe] A7 7k ezd, EJRARE (30002 AClE A=l vdAd eyt Foink. wEkA, Xlxé
o) wme] Aol dolg7t 7Idd 4 vt

>

DS

=

o

)

rz o 1

e thevt gol AR, $H, BES AASE A olslel @ GEANL)A, A 2E (300)9)
A5o] Astel BAGel EAALHGBIN)E L0z s Ak AbEoRA, HES AAT Y o9l
o EdALEE0) ez Aeh. 0 vg, EAAAEG0E ACE A5el sl e Ead g

* BE A4shs AR A7k, BES WS W9 A=A ke
0 F, A2AELA ARB A5 AARD, NESCLE B4E @5 AZGIEAL FRad. oA,
A2R(SL)3 MERABL) Aolel B EANAE (3000, BES AASHE Wel EdX A (3000 Aelshn
S oe el Qo mEel, AsA(sLa AR Aol 9 BEL AN P9 EdA e
(300)9] (e ge) = o Aol ola ARHY. ERA2EES] AYHAE EdA2E (30009 Aol
= aZel gsiel el GeAmE, MEEL)Y AL ol G wEAG. ENE)E ANE BE A
of o8 wEFoEM, AgE P9 virve] AR delEt w5 & vk,

&= 7bol urEbd REEA] FA=, n7fe] &2A(SL), e MIEABL), n7he] Al AZA(SD), mrfe] A2 AEAd
(82), wlel FEANL), B m(@)(FA P xn() (R WP wEmgEZ widd S v A
(400)(1, 1) WA 400(m, n)& EFsh= vixe] A of#o](410)8 EFIHE. EMAXE(300)9] AlolE A=,
EWALEHBI0)9 22 A5 # 2 A5 F sk, B 8 22432009 & A5 MR dvjHer FE5H
o EmE, A2ASD) I ERMAAE(B00)0] Ak A5 AR AVHoR HEHA, REMAGBL) Y EWRALE
(300)¢] =#Ql A=2 A= dArjdes Hsdng,  Emd, Al AASDH ERAAEHBI0) a2 A= 2
=l A= T gE shue AR drider AEH, A2 AEA(82)3 ERAAE(310)9] AlClE A2 A
2 7oz AEdn. A=A0L)F 8% /\Z}(SZO)J e A5 AR drjdes HEdd.

j:
ol

>4

)

=
S
1

oft it
o o Lo rr

i

A2 &= 7al) WAl AA

A Aol A=, ] 52 4 &4 = . A 53
o b 422 - Wsawr HE EAe et gol AL, 9S4, BES AAsks @ olslo] @e 9]
=, E —‘?-04% Azt BAQe] EAAAE(300)E LEZE 3= A7} <17}

é”:

o82H, d=5S s
Aol dstel wek Edix
= B f=EA0L) & H]E
(ME=ADN7F FAEY. 7N, & 4(SL)7} HIEA(BL) Abolo] AgRAs, d5s A
(300)2] “Eiel olsf A4 =, 5 3z o8 #EH= BEABL)Y %

ENAZE(300) ] Alo]E H= 4 Mapol] whet W, webA, A" o winy d=5E veolert #5d

F qnh,

o7
EWA AE(300)] AE
%‘4(%—% ZMV} %g él/\]o}

1

1=
E
o
PR

Fe IH|Eojx|nt M ‘/\]TﬁEHA “ﬂ¢r‘l] Zoi]J
SER IEte
Q. oE =
49157} 490 ASol =, 7} vime) o] 2u]Ee] do

v, 7F W=e] Ao AgE & e gl
T2E olZlo® FAHA FErh. EMAAE(300)9] ACE %
A 7# wxe] A(400) e AFE = dolHwke] F7hE

=% 1817 A2 ? 9}3}.

U, £ 7a 2 & 7 WEA FA Fol o]&dE & Avx WE IR o E E 8a WA E 8cE FHE3HY
T 8k #E 329 ATFEE v, #E J2E EAXAHY A FE)
7 92 A= dolHE #53 W] o] H&y HEM] &, g
A== vhelo] 2~ 9] (Vbias) 7t QI7bE o] W} Ae] A 91E Ao gt

mEe] A400)e) A AR dHolE el wep Wy, pAAoRs, AdEE i (4000 EWA2H
(300)7F & ¢l A$-olli=, wixe] A(400)& AAFE 7pxE wbd, Adeg vze] A(400)9] ERA]2E(300) 7}
L32Q] Aoz, wEe] 4(400) 1A S ThE

o

2E

Hl
i
ot
ko

o(n

EdX 2 9] o]

HiLe] Aol mAFE zhe= A, @A Ao WU Ve A9 (ref) Buh gal, Als FH7] 2= ©Ap AG
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Aol dgatE AYE gt w vine do] AAFS = A9 wat A9 A7 ]E A9 (Vref)
Bl vha, Als ZEZ7) 32 9l A9 A fgaks AgE %a@ﬂr.

e, B B 2E o) ggtow, vine AZRE dolErt $EE 4 k. E AAFHH = fzE o
5 % sl Aol fodth. & g 327t olgE Fx vl #E 2 Zax e f ¥t
FE otk 71E A (Vref) tialell, 715 HEAMO] Al 2Z7] 32 H&"E Fr gt

T ghe Al EEZ7) F2Ze d9 5P Ax FZ7E et AEE Al 2Z7)= 98 91 Vin(4)
E ZZ3 . Vin(+) >Vin(-

2 949 2 Vin(-)#, E8 dxVout)E 7FAH, Vin(+)# Vin(-) Aol ztol& F%

Jol, Vouto] &2 Adxog stol(High)g! ¥HA, Vin (+) < Vin(-)ol¥, Voute] & A@Hoz =2¢
(Low)oltt. @& 3l=o] dief 2sd A& FFH7]E o]&dh= 4%, Vin(+) = Vin(- s

, 71 A1 Oref)= Vin(+) 2 Vin(-) & o9& skl A7FdT).

T 8ct Al FEH7] 3R d9l #HAE Al FE7|(latch sense amplifier)E YEATH, X8 A~ FF
71, 4/=9 @A V1 2 V2eh, Alo] 2l Spo] ¥ @A, H o Ale] 42ls Sne] 4¥ dAE E2ET. 4,
Aol A% Spot Sne 7247 sto] W 292 HdAEL, dd HAYGVdd)rt AdEd. 1 v, #
VI g V2ol iZbde. 2 %, As Sp B Sn A7 29 H gpolE AL, dY HA(Vdd) 7t 17FE
B EE A9 Viing V2ino] Vlin > V2ing WHESHA | V19 & dlojola, V2o HHLE 299 ubd | A9
7} Vlin < V2ing ®ESebd, V1] 92 Zg-olal, V2o &9 gfojojth. o]gf3t #AE o] &3 2H, Viin
I V2in Abolo] 27t FFE & vk, YA s FFH7|7F w5 IR o] &EHE A5, V1 Z V2 5 st
29AE F A AL FY dxpel] HEEHIL, VI F V2 5 vE st 71 A (ref)7F 7FETH

S
i
2
fo
il
o

A
woAAFHel ARE g 2 PR o AAPHEdA AgE dole Py 2 Fxs 448 29

Feol M=, AAGH 1 A AAGE) 4 5 dofo] AAGeol A dmgel wbma] A7 dAp Aol 4

] = 9fE Fxshe] AWt 2 AAY , AFH, Fo dsI(HF At
P 2bae 9, Fu AR @27(Fud Ad 2&, 2YQ Sl & 9, HAY 7t
S Fheel, dAp deoly, Ee deuld AR (D), Ee Dl 4 &
of A A, AANGE 1 WA AAGH 4 T doje] AAGEelM e wHeA FA7F 4EHs AE

A1 F-(603), 7)H.=(604) %% sl wER
2|7} 3974 (601) 3} 35 (
£ HFEH7 AddH).

= 9bE Fo) AR 27| (PDA; personal digital assistance)o|t}. EA(611)olE=, FAIF(613), &5 2H
Hleo]2(615), B 22 WE(ML) so AFHT. =g, T HE @2y T FEs7] H% ~Edy (61
)% GA| AlzEnk. EAG6IDA =, A7) Ao AAIFE oA Ay vAstE vteA FX7F AFde. o

2, 2ol d T W2 dE anE 2 fd AR 927 dddd

% 9ot A4 AoldE BAT A4AH dre0)olth. AAAH D, 249 9 (62 R B
$4(623)% 7R 9620 L (620N, 7k EAR(625) L EARE7F AFHE. 49
(621) R 3199623 AHGINA Sl A%s 3, AHOINS wek Y R AN & vk =W, 394
(G21)01= A9 294 (631), 22 71(633), ~57(635) Sol AFAY. A6 R H9A(623) F A

% shpoli, 471 Qoo AAFHAA HBE vlAstE wEA g AgEg. we, agelw usk

Saa ke A9 ANE 2% W44 Aust AdE.

T 9dve 2709 a9 s (640) B e (641)S EFetE Fol Asbrloltt. BE, &= 9del vERA wkeh
2ol ANE dHe 94640 F 641)2, 7 e St el AALEE SEtold o RN olFH F Utk
wabd,  Fd "3 Azl e ¢ AL, oA Fd HIUIE Fddd AFsA gt

Z9) (646), Zhwlzhg A=(647), <

B (64D, BA D (642), 29A(643), vlolARE(644), EAE AX
HoAE 92 (648) Sol AlFHTE. 9 (640)0=, Fdl HIr|E FHE7] s "™ A(solar cell,
649), ¢4 wWEE] £3(650) ol ATt w, FEUTE 94 (641) ol FFETE. a9 (640) R 3
$-4(641) T Aol= shtell=, 7] Aol HAAIFE A AHE wAstE gEA GX7E AT webA],

OFH
o

ON
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Aol 1 F2hI W A8 An|E ZhE Sul A Addr.
T 9ex, EA(661), TAIF(667), HrF(663), & ~9X(664), TAF(665), viElE](666) 5& Zi sl
gAd giegleln),  EA(661)elE, 7] Ao AAFdEoA HAEE mAMstE wA ZX7F ATEC

Wb, Aol 3 Fau e A avE 2 U4 Aot Adac,

T 9fE SA(671), FAIF(673), E AA|H(675) T Eskste dEn]d ZAA(670)0]th. "n]A X
(670)= 3R 6719 =& 29A wE EEY frE680) Jda AFE 4 Ak, A7) 999 AAFHE
A AE mA st e Fx7F S 6703 2 E2Z680) 0 HAEY. welbAd, A¥oln ud FFab o

& ¥ AnlE ke deynld 7 Add

b, A7 el AAgHe wE wEA] A 2 AdA A
upebA, aggoln] a1 FahIh vk dE LS e AR AAUF ddE
Lol 1]

ool 2 e AAGE e whE WAl A 54 At AT A9, & 10a % & 10b%t
lla ¥ = 11b¢}, = 12a 2 %= 12b9}, & ey, pAHoRE 7zhzto] o3l
(LE zt= EWA2EHe EAS Aol i3ll, Silvaco Inc.dl 23] Az tjulo]x
ZEO] "Atlas"7h o] &H A= Hell Fel3itt

= 10a ¥ X 10be AlAbe o] &® EWUXAEL FXE Yelt, & 10at ¥ 9o 3 AA e wEs F
Z(ax AT B = A3 iU A" X5 YERY, & 10be HE 3 TR(as AT e
=gl A9 IdF7F AFFHA & FFR)E vERdY

Askell o] 8H EWAAE Q] JMALES AWttt © 10ad e ERAAE T, Al EWF(742a) (A5 E
B, 770 100 nm) B A2 =M (7452) (A5 A8 Hebg, F: 9o Aol o] =ME HTd & dS
A =45 (7420) (A =Bl 8g, 770 100 nm) R A2 =45(7450) (A= 23k ek, 5700 e 2A)o] o

AR A2y =g AT 22 AT Yo ATE AAZ(743a) (A E: A8 A=, T4 100 nm); =dQ A
= 9o Az Ao Z=(743b) (A =AM AE=, T 100 nm); AA=(7432) L HAZ=(743b) Yol A2=
AR W A E(744) (A H: In-Ga-Zn-0A19] 4t3}E Wk, F7: 10 mm); AR WFEA|E(744) Yol AFTH

AOlE AT (746) (A 5418 k2w, F7: 10 nm); B Al|E dAS(746) #fol Aled AlClE HA=(748) (A
g2 5]

an

% 1020l UERA E@X]AEA, A2 C@%(Mfsa)" Al X5 (742a) 9] GF-2ZHE g Zdo] wEgoz A
HiE 99 HAH(S, A2 EAF(7452)9 @RE Al EAF(7422)9 @REG QY FA GGl k),
A2 =A5(7452)2] @ AEE tEAF(744)9 AE FA Gl HETh. mUMAR, A2 =H5(745h)
< Al B=dF(7420) 0] GR-EHE Ad o] Wgo R AFHE FAS HAM(S, A2 =AF(745b) ] W=

1 =43 (742b)9] @R QY P4 GG 77he), A2 =15 (745b) 9] @F-= AbskE WEAS(744) 9
Ad A Jodol At}

% 10boll YERd EWAAEE, 747 *@%(75261) 2 =AF(7520) 8 s 22 AF(As5:23 EEE,
0100 nm) B =) A (A= As HeRHr, A 100 mm); A2 A 1 A= Slell Age 4kst
B W EAE=(744) (A& In-Ga~Zn-07 Ar3}E whx 1 T 10 nm); AbskE RFEAIS(744) $lol] AlFH AlolE

AAZ(746) (A 748 2 F, F7: 10 nm); 2 Al0E HAZ(746) Yol AFd Al]E AF(748) (A= H =
B)S& 33},

RS

T 10a9t = 10b AFole] Aolde, A2 =AS(745a)olA Al EAF(742a)2 SHE-ZHE AE Zdo] Wgo=
A== d9 F5, 2 A2 =-F(745h) oA Al =AF(742b) 9] @E-ZRE Ad do] o w AGHE=
Ao F5F, @ 2 AT 9o HAF 2 =g A g9 dAZF fFoly.

= 10a°lA, A2 =AF(745a)004 A1 =AF(742a)9] SHE-ZHE Ad o] Hgoz A= J9(H2 =A
o2 PYAE )2, tUE YA =TT A2 BT TR PYAE F9)nyg L A FAE UL
Ak, ZF, dste] ZFo #HQl "] WHo] opxirt., A2 gHA e whjdgitt; wekA, A2 =H1F
(7452) A A1 =AZ(7422)9) ©RZHE A4 24_01 Weko 2 AFHE d9L U2 JY9nt w2 A4S 7}
Ak, A2 =AZ(745b)ol] Wi E vz b e ar 23 4= Qduk. o]3), E odA e, A2 EWF(745a) A

oo

A =45 (742a)¢] SGF25E A do] WIFew ?i%ﬂ% 4 745b) oA A1 =75 (742
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, 1A 3 9d(HRR: high-resistance regions)o]&til HF&
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Z(743h) 0.2 geolt}; o}

=
A, A AT 2 =gl A5 443 AskE SEEAS(744) Alele] HEF: WAL F3] AH(AU|ME, A2 =
AZ9 whinto] 4bstE WEEA|Z(744) 0 Heth)., =, &2 A5 2 =9 A=52, Ad FAd d9d Hike
Goe] FZoA g J9rYy =2 A4S Mg ¢ 4 9l
A7 F2(% 10a 2 = 10b)elA, AE Hol(L)E WATo=ZH, EWNX2EH dA A (Vy)e] oJBA wHsls)
=X7F ZAFE Q. A Aol (L)EA, 20 nm, 30 nm, 50 nm, 100 nm, 200 nm, = 400 nme] 67] F7o] o] &
=tk

EY, A2 =AdFe FAE MATgeRN, EMXLE A AR (Vi)ol AEGA ol F=ATE 2ARENG. Al
2
[€)

oe] A Ze] Wape] Aol

1. In-Ga—Zn-07Al9] 2ts}E WF=A(MstE WM=ASe As), W= H(Eg) : 3.15 eV, AR Mg (x): 4.3
eV, Hl4AE: 15, A7 o]FX: 10 en'/Vs, 2 Awthe] AF AE WE: 5x10° cm .

2. A3t HERR(as A5 9 =99 A3 A7), 4 R0y ¢ 3.9 eV, AFE(p) : 2.2X10° Q - .
3. 23l SEEGIOIE HAZe] Aw), L HfHE 1 15

4. "H2A(AOlE AT Aw), L A F5(dy) ¢ 4.9 eV,

AL A3E = 1la 3 %= 11b9F, = 12a 3 = 12b9}F, = 130 =A% &= 1la 3 %= 11b¢}, = 122 2 =
12bs}, = 13004, AFL2 Ad deo] Lm)S Yetla, 52 dA Aol oled(AVw S ekt AV,
Ag ZAol(L)7F 400 nmE wlo] AA Akl 7]Zxate] Axtdvks Aol fref gt

rr

= 1la ¥ = 11b9F = 122 ¥ = 12be &= 10ao] Yeld 39 Al A3s =A%t &= 1lats A2 =4%5
o] FA7F 100 nm wo] Axt AxEs YeERda, = 11bE A2 =15 FA7F 50 mY W] AN ARE e
Uy, = 12a& A2 =45 F77F 10 m¥ wWe] A 232 Jela, = 12be A2 =AF9 FA7F 3 m
g weo] A A7E YEdtl, & 132 = 10bo] YERA Fx9] A AFE =A S

T 1la @ ¥ 11b%F = 12a 2 % 12b9] Hlae] 9l&), A2 E=duo] k52 A Hete] &9 olkxo] oA
F oA e g S oA, EE, ® 1la 2 E 139 Blae] o8, A2 A 2 =0l A58 9 29%
o] AFHM Vo] 9 olFo] AdARETE RS & F Avk. AV AMEe, A2 AT E =l Ay 44
AbetE WA Alele] HEF WA S Foln HEF AWMLY HEF AYS IV EZHA, dAld adrt Aloi"
T A S AlARSHG

=4), A A
ole] A 7ws}
AY w77} oA

B EY2 2010d 149 229 A& 5310l 29d IS A12010-0125405¢ 7|28k, 1 HA HES B
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Hze 4y
100: 7]¥, 142a: Al =A4Z, 142b: Al =A==, 1431 AA9; 143a: A=, 143b: ddAZ,
TAS, 1450 =9, 145a: A2 T=AZ, 145b: A2 BT, 1460 Alo]E AAZ, 148: AlC]E H=, 160:
WA 2E, 170: EW;WR|2E, 180: EMWA|AE, 190: EM;WA|AE, 200: 713, 242: =AY 242a: Al =4F,
242b: Al =A%, 243: AA9, 243a: AAZF, 243b: HAZF, 244: AIE wEAS

THZ, 245b: A2 EAZ, 246 Ao|E A 248: Al°lE A=, 252: Add} —
B, 310: EH:XxEH, 3200 &% 2, 4000 W2 A 4100 #HE
: . 03: TAF, 604 71H=, 611: A, 612: ~etde]x, 613:
B614: 22 WE 6150 9% <lEHo]2 6200 AAAA T, 6210 39-A , 6230 A, 6250 AN,
627: BAIE-, 6310 AY 29X, 633: 2% 7], 635: 2=39A, 637 AH, 640 A, 641: A, 642 %
Al S, 643 297, 6441 vlolARE, 6450 2 7], 6461 8 A, 647: FhdlEl A=, 648 9 HE
9xb, 649: B A=A, 6500 9% wWlEE £, 661: EA|, 663: FHorE-, 664: & AYX|, 665: EAY-, 666:
g e, 667: ZTAN-, 6700 "HdH)d A=A, 671 a9, 6730 AR, 6750 A A, 680: BRI, 742ar Al
SRS, 742b: Al =HT, 743ar HAT, 743b: AAS, 744 ASME WIEAT, 745a: A2 =T, 745b: A2

EHZ 746: AC)E AHAZ, 748 Alo|E A=, 752a: EAE,
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