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2 2 p _
0.5 Wem, = 2F 0.05 Wem WA ¢ 0.1 Wem o @i 392 7X= AL §= gloy, o] A3y
A &S = Uk AdE Bof, A7) FAa-FH ke Zdo Zgkznie gt A7) BYRT B e A4S, R
Sakx Fo uhe 2 £revt A3, 2w ) 248 defo] wold £tk dE B
g =5 7 £ upebo] Ze}

1 ’ - A= - = = =3
T e, A7) BH10) WE 37 ks FHP(10008 Bal A2NgTbAE FEEth o714 Alzukg bt
A2 & Qov gr] Bekze wARA0DA lskel 471 W (10) el 37] A1A(300) ol Az Fehzvh
Juz FFE & Ak B oaAdAE 7] Sa-Ee U@ dstuel Az Fehzeh st se] Qe 4
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F(100)%= 7k FURE0E T3 FUHE 22 Tha 9 HA TtaE 4 22 Tk SHE

I 2 THFP)Z whrel FHF F sldh Al 13 Al 2 W vkae Sghaeh w

e Zbe FEE(120), Al 2 whe TR FEEA30)0R el e

FEE(120) B A 2 W 7R FEE(130)= Y] EEEvE EAE-(101)
bl

h=}
7haE Beznh gz FRY F oot oo ARHA e &

AA7-(200) gl St olgel Z1A(300)7 R & Qe
e A1 A2 W ke R A ot BRE S o9

|
0%
N,
N
:Bé
S
o
o

F(‘

I
01%
N,

F-(100) 9] A 3 FEE Alofste] 1 A S el 5 o, ol 21]%5121 2E T Sl

7] AIR(20)E Ths FFH100)E Aolste] A7) A1A(300)e] kel 22 AR, Al 1R A2 W A
o FFHW F vk EF AF(2000E A7) ZIAB00) Aol £ bk EE Al 1R A2 W 7hx)
VI o) enon S A g SR Sl 471 Aol 4] 1 AARC00) 471 7

F(100)9] A EE 92 ANE B Aol dskel a2 sbx BE Ae, g Ahx FF AY

2> ok Ay o
il
{0

Amp

&L ol

7}

A
2 BR AUE SAFES T 5 9

7]
u, olel AgE A Fs 5 v

% 3a WA & 3cE Fxdt oE 5o AWstd, AofH(20)= 7] 7t FHR30)9 dAE A vk F
HE(100)E Fate] &z 7k, A1 9 A 29-E Tk, HA] TRRE FAl 7] AW (10) el stk 1
gaL, 7] 714 AAF(200)E WW?% o 1 A(300) Aol =AFH O R Anzm Fhas, Al 1 WG Tk 9 A2
WS Jta7l FEEEE YRS AT £ Uth. =, A 71 HA spa 2 B ube 7paE EAjo] A=
golg gl 77t FgEtE, 1A XleT(200)§ S|HAIZIAA Z42e] Z1Ale] tiet a2s vk I AR, A
1 917 7k F5 A", Al 1§ 7k I A9, Al 2 A vk T AR 2 A 2 v vk 3 A=
THAHORE FYPHEE Aol 4= k. 7| Z)A AR F(200)7F S AEE Aoz ZAEIY o oo Ad
g2 gom kA FFE(100) EE b FEE(100) 2 71A AAF(200) BFEF A L olFd £x
ATk, 71 A7) A47he BE JfaEe A7) 7 FHRG0E FHEtY b FER (1002 FHE F e
L, ool AlgE A & Atk

T 3¢t & 329 A-B 9HEE YERE ZoRA], 7k FYFBOE S8t FHE Al 1wk 7kvk A 1w
S 7k FE(120) ol AAE Sehzvh #ARA0D e o Eeh=vt Fow Tk (100, 12005 S5t
o 71A] el FFEE g e

T OE Fddd doA, 7] AF(20)= A2 Th, WS Vb e HA] Jbs A7 EAH R AV A
B (10) el g3t 7] 549 7141(300) Aol Azl Agluts Fae 4 Jov, oo AgtyA o4&

7] AeIF-(20) A7) 1A AAF(200) ] #WAE 1A (30007 &2s Tk, Al 1wk sk Al 2 WE AAaE

FAHOR FFWE F AR sk FFEW00S /1A AAF(200)¢] AXE ASSEA, 7] 714 (300) 4
of Aske Folel AelE Astete] AR WA ALHoR AM10) el 1 FFE & 9ok, ool A
FE4 e 5 v

PN
T
Q-zhel B9l ek 3 gAY FUE wAR Aol

l -1
% 59 ol Ql-2el Ehlel et 3 AR 489

% 3coll A= Alm]-viX] (semi-batch) EFe] wbuh Z=2 A2

L= 55 Frxskd, Q-2 Byl &A1
Z2FHH(100)= do] WFowm FaFom X A 7ka FEF(113), HA 7k FEH(P), &
W71 E-(E), Al 1 RkS 7k FE-(123), Al 2 vhE Tk 3R E(133)E XS v HA Tk F
A7 7k w7 (RO Af-ells 2 Tk S el Atolel Aol FrHjE = glon, ofo] AlghE A
ATt
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AzEFR009) a3ol A4 AAR200)7 AADT, A4 Aol st o4kl 7]

| A (300)7F <FAFE M |
A7) Z1A XA R(200)9] ool & 7] A1A(300)7F 44 Mtz -kl Bbel ubak F2 A f3S
Eye 5 gtk whgbd, A7) 71A(300) Al A A, Al 1 RS Jka ) A 2 8RS Tl SR F o ¥
o] AgZ dslgo] PAE 4 o}, olo AFER S = Q.
A71 1A AAF-(2000 5 AEH o2 HAAA 7] 71A(300)7F 47

2 ] ]
= T s 449 ? Atk e gE FEeel wE e S A= = 5ol =AIE FE oAl

o mAANA R, Zehzul wyRr) zﬂ 1 W-g 7}
(3

wpuel Az % 54 Hrt

(Bl 1] SHALDE A st A& Agute] F3
A& AFAZA Sislg (hexachloro disilane, HCD) S AF&3lR AL, A7) A8 AF4A9 FYFS 1x 10 L
BE 5 x 10 LA w7ete] Algatginy. Aa-34 whe BA2A NS Algarglon], A da-she uhe

2Ao ZQl=e 1 x 10 L2 wAsYT 300CA % 6(a)dl

=
SixCls B N & WHZ2 =E3o =24 Ag Hs} vhahs F23181T).

[AAle] 11 €3 ALD W E N, Egt=nl A o3 A& Ao F&

A E2n AHYE FYd% A ool nluld e} FASA M X‘ﬁ‘r‘%‘% <23} =
A2l 1.5 Torr, 100 W, 50 s& Ao 2 & 6(h)l e Z2AAS 7 Mo]F mit} =381},
A7) Az Zepzol el 9F AL o ZFE A A uhabe] SiNH, BWS Si=N+ &2 upity] 9)5}e]
A2 AFASILl)E FA37] doll F=aqstde). v A4 Zekzvl Ao axs @237 93k Sille
ATFA S F3} FYHF(saturation dose)?] WIS #2543},

L= 72 Blae] 13 AP 1ol whe} SiCly Ag-Ale] el wheh T2 where] FA WstE =AE agzelt,

% 79 EAG sk gol, Aol 19 et Ax Behavk 4T FAsel FAR A, Wk Behxvh A
Fas g wate 19 maste] A& Fo MelE ATAE el SiNG ST 4+ Aee % & 9

Flol < Sille9t NLO] ALD X PR 515C WA 557Celw, olw FF &HxE o 0
nm/cycle[K.park et al., Thin Solid Films, 517, 3975-3978, 2009]1<1d], vlud 1o wa} 300CY Z &%
A Az Zekzvle]l A7 ¢lo] DA ALDEAT AFES A9 SiCls ATAZ 1 x 10 L7A 2748k whe} ut

uhe] %3

JH

=1+ 0.034 nm/cycleol A 0.059 nm/cycleZ}A] S7Fstgd o, oju SiClg A9 X3 FUHFS 1

x 10" Lol ik, wheba] wlame] 1o W TP ALolA SIN wek Fe] & ¥X ke o F YAk

ol9li= g, AAld 19 wE} dAh ZeEvl A2 dAE AEE A9, AEE dg) uete] SF %+ 0.1
nm/cycle WA 0.11 nm/cycleo & Blnld] 1 ®Ho} oF 28] & 7S WP o SiCls Ad7AY E3F FYHFo| 1

x 10" 744 Zo5Qt}. o8 B8 9 ALD FA Ak Tehzvl AN £UFoA AoA ALDe o8
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(el 2] Sehzvh DR I SiNe] 33

A2 ALD WHES tialste] &= 8(a)oll EAIE wheh 3E PEALD WS o] &3 A& Al9jstar vlale] 13 53

[9714) 2] Bebzrk ALD W8 2 A4 Behzviel 9@ SiNe 37

A2 ALD WS tialste] &= 8(b)ol =A% PEALD WS o] &3 Ze Alelstal 7] AAld 13 L3 Uy
o= SiN& T3t

Hlae] 28} 7bo] PEALD FAW AREE A%, SiCly ATAZ 2 x 10° LAX 27kl

0.05 nm/cycle®lA 0.93 nm/cycleZ7}A] Z7FsFsiom | olu SiyClg AFAY X3} FUFL 2 x 10" L SIFA=

A Fol SATh. oF Be PAALD ¥4 EW Ak Behxvt AYE mAGoRM ALl Sicl, ATA 79

[Blxe] 3] SiHIN(CoHs).l. & ©]-&3SPEALDSl <)%t SiN F&

SiHo[N(CoH)2]s (bisdiethyl amino silane, BEDAS)E A# & AJ-A= AL AL ALsts vluld 29 5

@ ugon duE Asjee FAS.

[AA e 3] SiHIN(CH;),1, & ©]&3PEALD + N, Z&=u} A ald o3t SiN 3

SiHa[N(CoHls)2]s (bisdiethyl amino silane, BEDAS)E A& AFAZ AR AL AQstas AAd 29 54

3o g AE|E Azuts FEP o, N, Z3=v HEle 72 5ok =353,
[AAd 4] SiHIN(CHs),1, & ©]8-SHPEALD + N, Z=n} Ao o3 SiN &
Ny Z2vl AHEE 21% ¢ T AS AYstas Ao 29 Fds wWHoz AgE FEks

F3 a9,

[AA]e] 5] SiHo[N(CoHs)o1, & ©]£3IPEALD + N, Z&}=v} Ao &3 SiN T&

AV

N, Eebavh ARE 492 B £AF AL Asjsut AAd 2t UG WHom HelE dnus

T 102 vjalef 3 2 AAJo 4 X 6ol w} F2E vt FAE RS agXolg,

| A9 o]FoAX A kgom,
AAld 4 WA 63 Zol N, Edk=et AHElE 3t A SF S S AS 4 = Ak o= NH; =
wlol] o3& A E NH-TH(NH-terminated) EWH-S AS &7F ¥ (first half reaction)olA H % NH = ¥+
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(passivation) ¥ Wl &3l SiH,[N(CHs),)00] E&o] H=R| 9o} ZAE A ke Aor oAdrT),

aejan, Aafel 4 WA 63 ol N, EFt=vkE AR

_?__
coordinated) ¥XHWoll A3 S WESolAl SilL[N(CHs)ol, o F3be] & &

2] ar
reaction)ol Al AA 9] k=g AASY thA] 2719 HW e w9 A3 ¢le ¥US gAsie &
5ol & o]Fo] F Foz AT N, TEEvl A2 AR SUMAAS W S SR7F JA SUMEE e
2 Hol NI-gdh Ewo] nje] A% ¢ty oz Wik oz AdFAct

Aed welol 4y NS 9% goln, Bilo] Hah slErokd] B4 A4 b AE B s
Al BEH S4S WASA @uA e TAH FH A7 WMol st AL oAT F U
Zoltt, ejn R ol oA V& AAldES BE WA dAAl el @A H o] obd Fog o]dsefit
AT, 62 Sof, BuPew AgHe Uk 7 T4 et BaEo AE 4% gow, npiAR Babw
Aow AWsel g T4 SAEE A% FuUE A48 & Yok
vl Wele A7) A dEnchs Feske SS90l gl dehlelu, 53379 o 2
M9l a0 #E doRRy EEWE BE Wg b ugy et 2o Wl zgHe dow 4
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