SIHS31 10-2013-0079703

G (19) A3 A=53H (KR) (11) F/AWM3E  10-2013-0079703

(12) /N5 FTH(A) (43) BFAYA  2013Q307411Y
(561) FAESEF(Int. Cl.) (71) &9
HOIL 29/78 (2006.01) HOIL 21/336 (2006.01) aHY R g E
(21) &9z 10-2012-0000341 Mo HET oFelE57) ]
(22) =444 2012301403¢ (72) =gzt
AA A2 201290149039 2144
Mg g X% 1014-3 XA I E 108%
12053
olg 4
A& AT TELE FABEAER 10225
g
7471 sl 9F2% shEAtololdtE 109 3035
(74) W=l

QA R 5 F 13 %
B

(54) ge] g3 ddA A Ymsjo|ojg o] 88 EMX2H 3 I AT

(57) 8 9F

G2 AuE vegtelolE o] &% EWALE B I Al ol AT @Al A vieotolofE o] &

& EdAzEE Jlw, 2 9l 348 9dd Ymstololg XF@T. on] wdH AYF vhe shojoli,

9ag Ao vmsloloje] do] Wgow Az o|4so] FAHE s JYn =dd 99, 22 Fn =4

ol Jo Atole] FAFe AY S TsH, Aol WP 44 ol AY o T 22 I3

A9 g FARG Ao ol ol EAALE AU A DA A2 asjolol A9 Fofe)
o] J-

o

A7E dAshe 2 Gt =)l dAnt A FEAFeRA, 2aeh 2l TAATe] A
g A7 A IE e wimstololE o] 83 EdAAHE ZL%L F A "k =g, gy GAd A
22 wimstololE o] 83 EdAAHE Ad 99 e AolE A5, ¥ 14

Fg3t ACE M= Abelell af&(high-k) AlOJE HAWE o] 3 & Qlrh. o

wgtolo}E o] &8 EWA=EY] AOE AFS AE & o#h&E=(Gate All Around; GAA)BOR FAFOZA,
Al 2718 THEAE Al 5aE S5 e 720 hedgelolE o] 83 ENAXE 2AE Az
= S

EYV.LLZE_.LE)

ﬂﬁﬂl

rlr

SOURCE GATE DRAIN

G224,
=
[ \

\

| \
FLEXIBLE SUBSTRATE / X

SN CHANNEL Alp04
GATE DIELECTRIC

SOURCE GATE DRAIN

FLEXIBLE SUBSTRATE

Aly05
SiNH CHANNEL GATE DIELECTRIC



ZC6A1602
W& }E) &5

ATFA 2GH AT 21

AT A 2GABK21A Y 63 AE T YF
T o qkshd gt

A2 2011.03.01 ~ 2012.02.28

SIHS3l 10-2013-0079703




SIHS3d 10-2013-0079703

53379 B
A8 1

A7) dAH AYE Yimstolojo] do] WMo MR olAdHoe] PAHE £ F93 =9l 99, AV A
Fo3 A7) =g 4G Atolol X e A F9E Edhstar,

47 Aol Wy} 427 wgko go] AV QY J9 FAE AV Ax 493 A =Y 999 FARG 2
2 AL 5RO e ¢AA AEE Yingo]os o] &3 EWAAH

A7 2

471 Ad DS S ACE A= 9 x3eke AS SRR o dEA AEYE YimstolojE o] &3t

b

47 waA Y twstelo] AW G 7] AlE AF Abole] wfHE(high-k) AolE AL
L g AR st v AuF tesjelo]E o] g3 EdA LY.

47) @A A thestoloje] ol WFoE A oANES 4] WA Hel: thestolole] vy 44
f gl 247 a2 gest =e G9e FAskn, ) A2 GG 3] A 99 Aol AxsE A
4 992 Pysts 24 99 94 WA 2

7] el gt 4 wgozel ) Ad 99e] TAG ) &2 G9n Py SdQ 9o FAn 4
A BASE AY 99 T F2 wAE EFes AL SH0R st wad HuE tndelols olg@ =
WA 2E Az R,

A7 6

A 53l 3lolA,

e
%
ol
rlr
pac)
tlo
|
o,
o
fru
ol
rlr
AV
ith)
ol
1
AC)
r
T

71 A d9e EuAE ACE A=S s 9AE o
wmofolo] & o] 83 EMALH Alx W,



ZIHS3d 10-2013-0079703

3727

A 68kl QoA

7] wdg AYE twselo] AW G943t 47) A= AT Abolo] AR (highk) AE AAute F4
s WS o ZIE AL SH0R st wAd HelE theselolE olgd EuAAY A= Wy,

A7) G QY T Fa g A7) Y Gl BaE sEe AV 2a 0 sl 99 BeE B A
ols] Bemel BE Abolo] wE oWy A7E ol gatel 4] AW Poe] FAE HaAYE BAS Tase
A& EHOoR b Bag AT tustlold o] g3 EdAsE AR P,

g7 @A A Vel A2 Astes dAske 9,

2 AU Aziste] FelE thwstolo] AEE AW G WA

47 ARE A nhadm AeE RS 475l e ARTEES Y v

oftt
o,
o
ol
rlr
=Y
)

g7 A2 AYTxzEs 24 gl wet oA Azste] Rl e deE Fx2Es
g7 A2 FxE flol A7) vmsteloe] Ad Y mEATIE @Al
71 A dool mEE A FEe] deE =S AsATE AL #

g7 A2 dstas A7 sk dAl

EL
rr
ax)
i)
o
(1
o
U
v
b
to
o
2
it

A7) AR FERER5YH AEEE AAshs @AE Edee A SPoR

o] 83 EWA LY Az,

37310

A 5%l 91014,

47 WA thestololg YT woE,

47 WA AP Jlwgel el Asuhe YT Wl

47) A rspepdel A Astute YA wA;

A7) A& Azpake Aztsr

47) AeE Ashukg vhea

A7) dele ARTEEs A4 T

47) mAAA P

A7) Y@ FEE Q0 A7) Yaestolole] A 9o wEAE Wl
il

oA

A7 =

1=
©
tt
2
)
ol
o
rr

=
471 A dsprrs AAskE 9 #



[0001]

[0002]

[0003]

[0004]

[0005]

[0006]

[0007]

SIHS31 10-2013-0079703

47) ARE FRERZEY AH0E AAGE 9AE TP AL SHoR s wAq YT tnsoloE
ol g7 EdA 2 Az

o]
A7) oA Azbe oA Azt & HEGWE dXF Sfo]|=FE Ao =(tetramethy]l ammonium hydroxide:;
e} 2

[e)
e !
AR S o83l 5= AS SHo= s G244 A8 vmstololE o] &3 EWA2E Ax Wi,

A 9 wmE 103k glolA,

g7 A2 dstuke] AA ol F,

47) AR E Astute] AAY wAY AT /% JAA, 47 AT B AASD, v Pelz G
Sehe @Aste WS o Xeehs Ae SHow ot wAd A Undelols olgd saAAAH A
.

5 Al A

7] & & oF

Bodge wEA 24 @ AR el #e A02A, 0% FAAE thestolol & o g3te] AL E
AA2E L 7 A= el B8 Aol

I A
Z# o vtd-4 (bottom—up) A vpi=otolo] Az ¥HHe| QlojA, vicetolo] A B 19 Hr|H, FsHA
% iﬂﬂ»ﬂﬂ%,]€1ﬁH5Hﬂ] A4 (alignment )3t WHS

q
2 B 54 @ AFE 4P A4
ob2 P& Azdel ggahu FA

olefl whal|, §-Th2 (top—down) WA o2 ‘icetolo]E A &stE A Ao gk £AHS FHo] 7hesi
F2 501 713} Az gl A28k (e-beam lithography)E E38] A|ZE 1 o] Yeofo]o] Az AAHAIe 2L
o] Aol Utt.

ol SOI 7]3to] obd @A A2 7S o &3 Y=gpolo] Atel] #gk kst Woe] AvlE A
ol o]&% AAE wudH(rigid) 7|do FEHAY =
(bottom-gate) 2 F-Ao]E(top-gate) F+X2E 7}A 1L

=

I Yigfoloj= I AH o] AT E, Yimgtolo] azke] AX7|H Al FIAAT, A /EdY
Qlel 7|AAF o] AR EAH] ATt

L, A% Z7)7F Fopde wel, A A 99 535 dEE JYo FAdHE EARH A dolrt &
ofEm, oo we} Ax/E=HQl ddo] Ad GG AA wA= Gl AR L ACE AT o Ald
T% 58o] 93ty wAld &9 (short channel effect)”} YeElUE EA Ao YeElh}A Ht.

Bouge Bad $Uo AR A@e) Sl HER omA, ans el NAAGe] FoWAE S
e AATA A ERE e thestelolF o] g8 EWALE a4 2 1 A TS ATHE AL BA



10-2013-0079703

5

=

=

H

)
(=}

[0008]

L
Yo W T
ﬂh_/,nb_:u_.ﬂ%ﬂ
ﬂmﬂzﬁ TR < —
‘WKM‘\_IEX ‘m.o ~o AIH.EE
,mﬁ;bd. i% ,ma 2 mr.@ 16
£ o i T s = o 5w
EaTR “ 5 &9 <! o T o |
= pE A U mE oIS oo
m_#l‘_i,_qﬂ Pox - A otul 7rﬂ Ql_ﬂylw_vo ESlCS B W W OF
o wm< R LN oo . ﬁﬂ@‘Amu TR T B < ) = ™
K] =W I Tl ol = T = 5 = T _ w Pl w N WO
< o A o ™o T 7 W o & 5 5 my M ﬂrlu%,
=T T2 N L =1 myd” <L TT, _ELID gzwﬁiﬂf
o T N 5 ik 5o Mol = oy V! Hwm W ny & 0
W o ® X% S = W G- W< i il e ) ) R ] oy
]quMV"IEw X_l ;o.._ ._u/lE :.: MM ﬁE E# L.E ]_IOE nmo ‘l_xﬂ ]»AO ‘a ﬂd_l Lfﬂb_‘_
o o - — 4= 15 I m T 2w B0 " w32 o I = i RN X
® oy E o ok po g S AT A | oA % i U ~
e N = 5B ST o . - W oop TR o m X
TEe O =g o o Ay R i L S P v
e 2 T o T ply TV r ~ 8o N — - ! 7 "o =
o w s ®omw ) T g DM RAT e A
s = B g b i A g s T 0 Gl g gy < B Rl B T
o N 4 0 = - D ~ 00 = = Ho ! =r ™ TR gy < mr N =
£l <] | g © il = M T g =° s < i = oo N < o op B° K
G sx = 4% A A g GO G oo T
o ® — ,_.)W_ i T = o Nz — < e "
urﬂmwj_r Mmo i T ol Ngmw ﬂoﬂﬂe% Ofé éwﬂﬂw %mwﬂma_ﬂﬁ @éé%ﬂ%
W o T X % 3 B il o = w g . o J,_ﬂﬂﬁ o < R q
ﬂ»]ww TR WS TE N = © LE w2 T2 Q_ﬁAQ%i i_@rﬂm%@.k
R E w2 T o 1 5 %ﬂﬂ_t = T ¥ g logwﬂi% awﬁéﬂﬂ%
ﬂo,%Eq @v]a%ﬁ@ﬂﬁ mMLwJ Mﬁwr‘_ﬂol E] 5o B X Mmﬁ%ﬂﬂ_ﬁ Naéu Do T
ﬁaL nb_:.._éwﬂ X ok = O %ooéﬂoﬂw 550 Aﬂwﬁao@ﬁ l%Mmﬂi
- o X o) =% & B L] oo ™ X < o= = B o= 4 = < 0 - o
i HW@‘ ﬂoﬂo» i B! W x < 90 o e <] w0 P iy = X mrg_ ﬂx ﬂ,mo M) o ar ﬂ_.q ar
! oémﬂﬁ;:r L ° < 4 ﬂiﬂn 4%% %%1&& %ﬂJ%ﬂﬂ
g O T @M_z7 b o O =T o AR i_u%ALHNE G I
it = . o ,m_ﬂla 0 do 1 . W Iy K SN ‘m.o,.&u o TR ,mul,.r ,\|ﬂ_:w_x N ﬁumﬂé
7 A ol w90 = do W T W A S o T N K K o =
o| =R C I _tizﬂA o N B o = NI S CH CUC) = i %A%i_
~ 5 ® - e o = pr K (! oy o T o Ew
- T uoﬂiﬂm - ml do B ﬂiui}nn d = 4@%@.}1, N N T
B 2 E%ﬂ_. d . g %ﬂ@ eﬂﬁﬂﬂ = M e 3 = %L 03 %zﬁo Wm i‘_ﬂwﬂwEW D oo R
~ X T ‘l‘“\!.A \Iﬂ'L‘_E 0 . _ NL \IE,L
i %%ﬁ?i@E < M T . w ﬁ%LUrTﬂMu. %mm% G %EE ﬂozﬂwmi_ﬂ,
B ) mid Tz %L%Mi% S w T R TE PROT D
T 5o o UL T A5 R Ir - o W% w PR S ™ w R
& & 5w =BT O F 138 9, i Tz TE2 =z iEAT £
iid ﬂiﬁﬂ1ﬂ? Do T %m_ﬂu.qo% Hoﬂ%ﬂm« B, w W El,inoﬁﬁ.
" wr,_ﬂwuuﬂme Mﬂ%ﬂ% ﬂwmge ; Y B o w0 iﬂm@%HE Ltbcgaﬂmﬁmﬁ %%m-ru]o%Wdr
oy X 11&.10 < Uy i wr‘_ﬂ Wy ] A g e X Ho ﬂ,ol.q.o;mﬁmﬂ _mw RN %
g S A S ) g T ) [ t%%ﬂli
%o E__O#EBAM B w o ,mmﬂ o 3 w A S WMMHM WoRo YHT wo_oéw_ﬂné ;Fo_dmﬁquﬂ?
v LMW oo T z @A @Lmur_,ya ﬂobéa@% TEd Lo ) @ﬁﬂ1ﬂz§a
N g%%ofﬁhwﬁﬂ HW« o o A ﬁaﬂi:ﬂ haﬁw_%o QQW :ﬂﬁ %mﬁ%?%ﬂ aoaoézmﬁwﬂau
= — 70 > oA o ~ X W g Lré Y o MF : UL <0 o
W]_‘@owr = N ‘I,M,_ ,moMpl ul.#_x O K ﬂl]ﬂé_ o eeoii‘__,,loeﬂmo
2 ﬂwol%mﬁ Wﬂi uo% mEGw# - »o L mou.mﬂi w2 o TR 3 g armﬂﬂqonrg%
T e T W g, T o @%ﬂ% B T 53 ii_ﬂogih ﬂ@émaiﬂﬁ
o Wl i%a«u_ﬁ . T w_ﬂﬂm B Xy urﬂaagurﬁ & ;.ﬂ%
- L T T TR & T Mo ™ SO
= T &5 ) ol X <0 ~ @ o ) T M) N A
8 = o H B (] o A o Lo iy Y T 75
S S — MoT R M@@ﬁm T o B s ﬁaﬂ_aaumﬂ%. ) zﬂaﬁﬁ
[ 3 = — oﬁaéaﬂ 5 F .0 5% T B @é%?éﬂov
2 o a —_ 8 B° ExooL ﬂ@zTuTceE Mﬁo?%MOM ﬁa]%ol% o0 |
w g = 3 — B b wﬂ ® oW w0 AR H e T W g
8 8 2 ® E}mji;f EL N
= o vy PRl R B Ty B
=3 — — Woop 7 o T ﬂﬂﬁﬂ
o o~ ;our_lro#eﬂul‘l _~
S — —_ EI*,AJI‘._]MA,ZT.:A‘_
= o ) E.AE]
=3 = < AW
S —
[ 2
[
=2



[0020]

[0021]

[0022]

[0023]

[0024]

[0025]

[0026]

[0027]

[0028]

[0029]

[0030]

[0031]

[0032]

[0033]

[0034]

ZIE3 10-2013-0079703

TSk, oW A7 ol AZF 8o gHEZWYE 4EF Slo]=FAo|=(tetramethy]l ammonium hydroxide;

A
F avh,

o] &7}

B oagel oshy, EdAAHe AYE AEHE Bag AE testelol AW e AP Agete A
gl =el) Geinct A FATORM, 220k sejdel AT FoRAE $4g As14 Aol w}
£ A Yusolol g ol g EANAHE AxE 4+ A A

EY, dA AYE ymstelofE o] &3 EMAXLE L JACE ASS AoE
GAFez FATe=HA, A A7lE 7HEAE Gie 3

EdA2E 22E AxT 5 A @

9] ool 2 o] 3

EHo 7t 7

T 12 2 e g dAdd HAEE dwotololE o] &3 EWMALEH Az Wl wet AxE vpieeto]o] ]
SEM Ap=L.

T 2v B odgo] AldA e e dAd A Yimstolo] ARIAHE

T 38 B oty o) A2 ] wE A AEE vwololo] ARFTAHE,

T4 B odg o] A3AA e mE GAA A Yimetolo] ARIAHE

T 5% B odbgo] AlldA WA A3 o] mE gAA AeE imgeloE o] &3 oA ARTHE.

1o 2 owge] mE wAd Qe estoloE ol g3 EdX2E A dAee] wet Az tstolo]

o SEM ARRlelth, % 104 A=E hwstelol A 715 (Supporting Pad)ell o8 A H: Y3, AY G4

o Aol ARF ks G L =e) 99 APk A FHH AL FAF & Ak,

olg} o], EdA2Ee] AU AGHE $AA AT rsfolo] MY Ao AR e 2k F
A9 Geut A TAFOEA, sxsh Sl NPATe] FoAME 55 FAVA A ENE 744

3, 7] @2 AYE YmotololE o] &3 EWALE= AE FI9e muNe AlolE A=,
3

ol
92 tstolo} AW Gt Alo]E AT Atolo] Wi (highk) AJE HAWS o TaY & k.

olg} o], ©AA AFFE =9jo]o]E o] &3 EWMA|AE AOE HIZ ACE & offt2=(Gate All
Around; GAA)E o2 FAFToZHN wAH FA7E /HHHEAE dAlld 278 558 & e 729 Yoo E
1

ojsl & oS TAAY sk A Huh FAsHA At

(AT A ]

ook B oave) AldAee] me wAad e Ywstolo) AxARIY. & 20 sk BEEo] 79
f a2/Ed9 G5 AsE B FY8 AY G BEE R Aolo] ute oy w4 Azhgae)
A21E Aol 2 o) gshe] Lhmstolo] AU Ao ¢S WAR AP F rslolofE AEshE W] EAH o]
oh:]_

A .



a4
o] g3}
ol o
=t
= O]

[e;
3
=

thizstol
FaL oA

gl

A
T

=

=

o]

Yaeofolof

A

ey

10-2013-0079703
tol Az

[e)
== A
T

o]

o)k
12
e

3

5
% 4

=

=

oH
sfolo] 2

e
L
a

o

(= 2a).
Fod AH2bd Fele] 4e

bl vhistoloje] e/

olt}.

o]

Asne vhadm g

%
92y Ay o

(tetramethyl ammonium hydroxide, TMAH)

THA =

L

Fu

=

o

e ofoof

%
714

4
o

=
2]
=

. B2 AZ 718G A1datst

so] = S Apo]
A
47

Fo] =S Alo] = (tetramethyl ammonium hydroxide, TMAH)
A

L

9

o]-_g}_%g_
g dEE S

Yaesfoloje] A4

TAA Gl

Aee Astes 475

9—}

Boabgo] A2AA oo u}

to] 7o 2 HE Helzd A
m FE FA m F9Y

m £ A o 79 Qg

o~

LS
-

o]

P
T

A

Sl

A

pad

Ztgonel ey

}

A]
gl

of A2 el wE g2y Ao v=stolo] Al

[e]

o (111) 2748+
=

o

8

-

==A
R
R
1=
=

EY A =E (Photoresist)E A A 35}

A2 2] el ol A €]

I
AA A

2= U-9folo] A 2ol A

2a YA = 2b 3RS &

Az@atatete AA

_1'_;:__
ojuf,

se} el

2]7] o

[<)
5 3o mAlE npel o],

(A2 A] <l

X 38 H

spol ALe)
=
°l
=i}
N
Q2
Al
=
o
e
=

[0035]
[0038]
[0040]
[0041]
[0042]
[0043]
[0044]

il

ato] A2dAtstes FA

R

g vhestolols

A
=

5
T

o]

EA1Z715H(E 3b).

Hw A2 dsiy ofefe] an/=

A

A
A1

aesfo]o]

o
o] H e

p.

=
4

nhAuto
=

=}
=

&
e

1=}
=
.
A

Fu

3}

5
T

pud

15

B "Helzd gk Ad d9E 7

3

]

A
AN

=

Al Sz s2/=90 B gF

o

el dstere] AlA

o)
-

Arsputol 4%
EERERICEIEEE

s
a
3}
=

Kol
=
=]

oA
T

Far ohA] Al3A kst
=y

o=
L

]

=

o

B
=

A1 A A 9F o],

i

ohu gt
JTH=E 3c¢).
1

o

oju,

AA
A =i 7jgo =

=

=
o]

o= 3d).
7B A A1GArE S A A

A2GArsake A A
JTH=E 3e).

=
T

e

=i

=
-

Ed A ~E (Photoresist)

s}at

AL
s i

F

el
T

A
(A3 Al

fe=]
=

o]

[0046]
[0047]
[0048]

ol

W

KO

s

N

22 Yaeslolo] A
B o] A3AAde] e wad e )%

2

4

SRR

o AZEA el whE

= i

4=

s
a

[0049]

L

Fu

714

[e]

Ad AAE

o

pu.

o]-&3 gk

[e]

=

Gazsoloje] Y

L
R

A Z Yu=stolo] |z ol A

% 4o mAlE npel o],

[0050]



10-2013-0079703

o

=

=

H

e
o

o T H T %o —

o he < o =% A ]
T T 2 Ho K Gy : wE TN o o
B4 % aF aw - Tom EF Mgk BE BE N 0F = oy =
R’ P T o X g T ke L o X
= W %0 o - 0 W o= o o B ofp < A = S X
B3 X B oy o} (I ay — X L o w A ‘DF i~

Gy Ho o= B R0 A B m g = iy i OF | < o
- oy 0 = R X T Ao < =g jod < X

< N = 3 ur% Ho 9 < W3 8 = = 5 = "o Cr I
T . T L R o B ® o & £ - % VR Y e
Q — — o ™ lr‘mﬂ_l LR ﬂ&o — = s E o Ho ~n —

& ) B T 0 w2 o T Jlo X K

X! o o o LT, LW (L) W o LS ol T o o K o)
. x Ay TEE PX X o E IImw oy o IR 8 TR
T . hx PRI e L N N B I i L S = T

DT \am ~o T Bo o N = ‘WH — ,ﬂl ~ d.ﬂ Ot K3 - ‘)IA EW = KR 1 5 AT m
W= < Wy o W ol o X o 5 o mE m W W =T %
B L i N R = R F, wmA o~ X
Woon & < _N/_u o <N %mm o MM ) W o Mﬂ A+ < TS o o = | Wt — o Ho &

o 2 ik T i o M WO 2 S g " = R I
® g T M = P2 = = s w TN 24 XX AT
B o P »3 TXw TR I el TR ek ox sg TEwT TE Ry

. T OF_ SRR ® T2 Ph, SenR o © 0 Wm BN o W W B
0= j ° (] o o) f = oap B RR 3 o %° T X " T o o N
=~ X o ar o s hox T W W FE S o B o M o B X =

i — ©F oo o = B
X & | % o . < = 4+ X %%ﬂz%a1 o5 ™ s %Mo | < W o K
N k3 R cl 3 T M R A N < ool T T = wy o o
o R T 5 T <A %N el T2s > bW P L2 TR P X ooy D
® o83 L o I I TR0 S AT S ) R
- o 13 F o N oo LA ~+ p N 5 odo ol do o oy wr ™ H op do X

o T = HA T W o % w5 Y = i [ Ay 2
g : i g Ay W X I L g 3 o ® do T T o < W
= X ™TOm E ) ~ W o T g m o © = g 5 ﬂ]L il o o Moo N

e o N =W -~ O oy o n
=% o g% T oo, ooy o7 e T = o N i_— <] No |
7 = g < — A o X o @A S B o K| o a5 o W —
o S 4 o B o B AP o T w & N NS o g WS =

Exaaﬂ.d.aﬂ o — X oo CRCER ﬂﬂ:lurﬂn,éﬂu ~ B N S N N
s My 2220 7T g7 I I T s W ORE W B it PR w
e 9T BT £l O ! o ﬂﬂ%] g 9 3 R BT
B o X X T E Ty P el e e TP X g oo ook
G TR g M Moo M E s TW = 24 ET eTaR A A R
K o ) w;ﬁ_ﬂ IR 3 = T p ¥ 7w Moy = T3 a o SE My oo wo B
o= SR~ _1/_| W = SRy = = 9 T YR ow qu B e Hp o = Mﬂ = o w M o
. R Mo d_ﬂxmﬂ% <3y 2R - BF TE B o o mﬁ%zﬂo TR B O o WX
oL oW TE T By~ Zx = L ST O Pog X mE T Fw oy Wy

T o H Mg X 8 Tomh T xR Ak S wow W N E O g
v @ P Taw Wwﬂw 523 K L S I zu N2 W g v

I S a5 P ‘_l v - R L < — & 1 %o X! oy 0 mo mo _ =
B RO d o I ] =gy O T g D o F Mooy o Ly X o - M il I R wm ofp
X Mo 8 W g w RS R H ol T - N L) oo B M S Y
o = S H < R ~ B3 B 3 =) NI ) o X <y T X
= xg M 4T o ™ xS T2 38 By to S w2 oo X e T % |
%WWM X 5 T oL i:ﬁ% A - Wﬂ WE% FRN P %ﬂmx Mwﬂdu ﬂ% o) P x o o

- e AN B OR MW K Wy ) @R N = W o BT B W o W
T 2 Ty ox e e g0 LB B2 pEw Snlir  rro o Pw T -

=T MT TIF TN WM Kooy G P FWo W mm T o W A TR

Aomo T e R R PR X
2 o @ by o T = — Mm% OB N Mo
S S, S S g 2 8 3 2 g - —
[ = = s 8 S S = = g ) =3 =
=2 =2 = =2 =3 S S < N 2
= S S g S

= -
A2 usfolo] A% e @ d#z )=

]

A
=

Rk

p
L

713

[e]

=

ok
ok o]l A oo wE gk Y H7

[0066]



[0067]

[0068]

[0069]

SIHS31 10-2013-0079703

AP A 7es 2R 48 Jheeh, ESE TR Aolo] mE oubg 248 HEHWE dRF o)
o= EALo| = (tetramethyl ammonium hydroxide, TMAH)S] 2|Z+&E Afo]E o]&3dle] AFk EFEo] Y A2
/2 G99 AEE Yiegelo] AALe adlE FX% A Fam EBE A mm 59 A AAE VHHE ©4

=
2 thesfolol2 94T 4 Ak

A w2 gk A AALS A E GAA AR Yieslolo] AR WEEL o
| st ez A3k (Local Oxidation of Silicon, LOCOS) &

,d
o
©,

ol W

)
N

a2 /ERQ) 99e) AP Vmstelo] H7e b

= a2l
A mm 59 A AAE R E B2 A Yool g & it

T, B dgo] mE oF2 Ald HAS A 92 AEE Yoo, MW AlCE 4Ry AAam E
WA ~E] (c-MOSFET), AW AoE AH¥ EId FF}ZS o] &3 EAWMAAEH, AW AoE AWy o3 &
HAAEYS EWRAAXAE(cI-MOS), A B3 junction-less EMX2E, MW A°]E Capacitorless 1T-
DRAM =%}, W Al]E n|3dbgd HEE x5 s 2xbe] Alzdd d8E 4 o).

fm ™

r>~1
4
X
o
[
o

B owgo] vl A% uhgr @ AAlde] o8l AHHAAT, B el Welx ol os) A@HoINE ol
i, SHYFHl6] oJ8) A E A7) AAde] wgol el mAk & Atk

i
i L,=0.5 pm>t

100 nm —

Si SUBSTRATE (b)
(a)
+ 4
|ON_ [NPLANTAT ONS (As+ FOR n+S/D) 0'SID /D
l i l l (BF, FOR p*S/D) SN CHANNEL / /

_10_



10-2013-0079703

NS4

el
[=)

n*S/D

[an]
=
w
+
o

Si SUBSTRATE

(a)

SiNW CHANNEL

ION IMPLANTATIONS (As' FOR n*S/D)

)

+

BF, FOR p'S/D

—
—
— -
—

N ///’/’

PHOTORESIST

©

_11_



~_DRAIN
s

7 s
/// ////

SiNW CHANNEL Al,04
GATE DIELECTRIC

/ ] g g S
~ SOURCE e - DRAIN

N &

e s /. LA
///////// /,//// 000000000
, ////////// 7 0000000
N 0

// s
FLEXIBLE SUBSTRATE/ / 7 // .

// /// ///

SiNW CHANNEL GATE DIELECTRIC

_12_

SIHS31 10-2013-0079703



	문서
	서지사항
	요 약
	대 표 도
	특허청구의 범위
	명 세 서
	기 술 분 야
	배 경 기 술
	발명의 내용
	해결하려는 과제
	과제의 해결 수단
	발명의 효과

	도면의 간단한 설명
	발명을 실시하기 위한 구체적인 내용

	도면
	도면1
	도면2
	도면3
	도면4
	도면5




문서
서지사항 1
요 약 1
대 표 도 1
특허청구의 범위 3
명 세 서 5
 기 술 분 야 5
 배 경 기 술 5
 발명의 내용 5
  해결하려는 과제 5
  과제의 해결 수단 6
  발명의 효과 7
 도면의 간단한 설명 7
 발명을 실시하기 위한 구체적인 내용 7
도면 10
 도면1 10
 도면2 10
 도면3 11
 도면4 11
 도면5 12
