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=3, Si/Mo tE HJ}“# Ao, DC = EHHE AFEaA RhEH(BF A4 2.56m) S AZgozxn, Rauts g4
Ak, BIYS A o FUV FA S-S, HUE 64,599 T},

fol

Siv}, Mot @ Rhee] gut =AL olate} 2l

[>
&
i)
N
N
»
=
=
N
N
[>
N
N
»

O
o
o
o
X
o
o
g

_14_



[0135]
[0136]
[0137]

[0138]

[0139]
[0140]
[0141]

[0142]

[0143]
[0144]

[0145]

[0146]
[0147]
[0148]
[0149]
[0150]

[0151]

[0152]

[0153]
[0154]
[0155]
[0156]
[0157]

[0158]

[0159]

[0160]
[0161]
[0162]

[0163]

S=50l 10-2780958

olojA], BHuk Ao RUNS ¥ &8t &45(RuONT), RNS E &3l F4F(RNT), 2 TaNS X33 &
ZZ(TaNTHS | mlayER ~vgdwoza] wmea ~nedde Abesa Aoant. RONS Xdtets &4
S (RuONED), RuNS Zghele ST RuNT) 9 TaNS st S5 (TaNwh o] At 2712 olster o)
<RuON9He] Aduh 27>

EF: Ru EFA

29E ks Ar 7RAg 0,90 Noo &9 ZFA(EF 7R

o] N, 7kl AAH N,/ (Ar+0,#N,))=0.17, 7b2=8k: 2,010 Pa)

Bl WA Q) e A 740/ of
: 0.20nm/sec

RuON®] ZAdH](at%)x= Ru:0:N=40:55:59]t}.

29E 7k Ar 7hsok Noo] B VRA(ER Vb

F9l 0, 7F2=9] AHB] (0o (Art0,4N;))=0.17, EF 742

F9) N, 7he] AHE N,/ (AriN,))=0.17, 728k 2.0x10

<TaN&}Ho] box7>

B}l Ta B

298 T Ar b2st N9 &3 7ha(EF Tk Fo] Ny Zh2e] AEE N/ (AriN,))=0.17, 7h28k: 2,010
'Pa)

B2l MAY B dE WE: 4.3/ ar

Aut £%:0.029mm/sec

o 57 60nm

EE, BE Ao RuBE EFeE FFSTRBEES, vFUER AAHYUS AHSA

b= S (RuBE) o e 70L& olste Ak
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[0164]
[0165]
[0166]
[0167]
[0168]
[0169]
[0170]
[0171]
[0172]

[0173]

[0174]

[0175]

[0176]

[0177]

[0178]

[0179]

[0180]

[0181]

[0182]

[0183]

[0184]

[0185]

[0186]

S=50l 10-2780958

<RuB=te] “gut 231>

|
27F (D) WA (3)2, Bx9 Ao S55& ASA &2 Aoy 4
A7 A9l g7 Al dojdnk. 7 oo QlojAe x2S
Photoelectron Spectroscopy) (&9 3lo]ALA)E AFE-3 A 4] T},

;XA R AR 23

(1) A&7 AA22A, A2 hes a 7basl £ A2E AW A4 93 H4e 97

ICP(+= 2 W) Zeham) ol ZAe] A5 :
W 2ol ICP E2kavt ol stal, oy $x=8 T8l &g

o] Ao, BEEHRhE)o] FAE AES AXStaL, o]l

|
, RUON, RuN == RBE ¥ 33+= &

4 B7 (D) WA (e AAET. 8]
22 ol Aol Rhvhe gure 2w, vl

(RUONTH, RuN®} HEi= RuBE)o] A ® Alms AAsha, nhrkd $eow of $28 Fehan.

ICP QtE|LF nlo]oj 2 200W

7]k Hpolof 2 40N

E27] 9te: 3.5%10Pa

,
%
,

o3 o+&: 3.0x<10 Pa

0

ol A 7k~ 0,9 Cl,o &3 7p~
7} #-3(Cl1,/0,): 10/10scem

471 el o3 2bE¥ Rh BE e

A 4%+ 0.4mm/mine]) Tk, ®E%F, RuON, RuN, RuBE X33t &%
(RUON®}, RuN®F == RuBEH) 9] oA $%+= 212} 45.8mm/min, 18.3nm/min, 12.3nm/min®]AT}.

RuON, RuN, RuB

2 ¥asl= 542 (RuONT, RuNT = RuBTH) o] t)d Rh ®auhe] o Melu= 8.7x10 ., 2.2X10, 3.3X

10 0] 3, &4 (RuONUH, RuNu} HEi= RuBEH) | o 4 ko] tjshe] 25d ot wmepA,

M Ahsh @2 Fbne] BF b2E AT A4 3o

ete] T2 WS ze=t.

B71e] o2 713 A Si/Mo thE RRAMEE 2 RhERS e AMES U)o Fde 279
Ak, oA A AdFe AlEel disiA, AE HWY =S XA F AR 23 24 %
2480, A AgE sbr] Ao xAS RhiSiiMo=81.4:17.3:1.30]aL, oA A e
Rh:Si:Mo=81.0:18.4:0.6°]Tt. oA AFo|A MEe] A Aol 79 Holx| gkttt
=50 e A XPSE Zeo] W #alwol g WA 10m AHX=o]7]

Mout& HEskaL 7] wfoltt.

<

walk, oA A 3o AMZS TEM(transmission electron Microscope) &S 3 An=S
TEMA o ZHE T o3 ] T% Rh B3] EA5lx Yt AL A 5= s,

(2) S2AA 7kARA, =2 7FaE ARSRE A4 oA WAde |t

(D3} PRk, ool Uehle 2064 1P Zehavt ol Falel, odF SEE Fahoiv)
Fohe ERE(Tahel Y ARE ANSL, nHb FEoR oY S5 P

_16_
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. EF, SiY Mo7t A
Fof, Rhe] 3A7F H+= Si 2

A TrmEA,

AA, 6027 o3

A (XPS) & AH-E-3l 4]

o] MZ XA

o,

X 59 YERT



[0187]

[0188]

[0189]

[0190]

[0191]

[0192]

[0193]

[0194]
[0195]
[0196]
[0197]
[0198]
[0199]
[0200]

[0201]

[0202]

[0203]

[0204]

[0205]
[0206]

[0207]

[0208]

[0209]

[0210]

[0211]

S=50l 10-2780958

ICP FEl} wvho]ojz~: 100W

73 wpolof 2t 408

=4 ¢ 3.5%10Pa

1% 9= 3.0%10 Pa

o 7k Hes} CFo &3 7h~
7}~ H2k(He/CF,): 12/12scem

71 oA o3& AEF Rh HEwo] oA £%E= 1.4m/minolvk. T3 TaNS E3sls= %-’F%(TaN”L),]
A EXE 22.1m/minol Ak, TaNS EFtels 55 (TaNeh)oll thgk Rh B59o] o e

TS (TaNTh) 9] o3 &xol diste] F&3] =g, wehx 24 7t2=24, BE4LA 7t~ A}%é} Zﬂ*ﬁ‘
Holl giste] FE WAES Zer.

(3) SPM WAl #H7}

Hov(Rhh)o] FA4H ARE olste &dd A A sta, X H59 o 79 BstE AT,

& FEA Il =3 1(A 4 )

| 2% 100C
gl A7 208

A A &, R 0.7m AE 9 FAE FUbekAL dar, SPM WS Al §le As

J.
0
59
o

o 25, Bawo g Rhe( T 2.5m)S at7] ZdoA s A o]9, o 13 mpvbR] S0 R A4

<Rh¥}e] Ak =3>
ERZl: Rh ER

298 b Ar 7hask No B FA(ER 7k T Ny 7kl AU (N/ (AriN;))=0.31, 7FA¢k 1.5%10

T, AIBU4AA] Ao 7)) A, AlEEA HE(RhE)S A7eF sYst
g sk, XA HEARSH(XRR(X-ray Reflectometry))S AR&3F 2 o] A4S s ch. Rhete] 2 H=
= 11.9g - an Otk o] AlZdl thelAl, XRD ZHS A doAx= A I 7 AREE I F7F HolX
i, o] AX eV ofEH s FRo|AY e WAH ?iﬂ AL &g = i),

Al 7Fn2A, kA 7t Ha 7] E3F 7hAE ARRSE A oA 9 oA &%= 0.77m/minc]al, TR

T2 A, BAaA AE AFRE 124 o Ho oF &£xE= 2. 7mm/minc] AT, RuONE x3etes 53l

o MEn], TaN& XFete FF5ol i o d¥n= 44 = =

gt F&8] =k, wepA, AaA haEA, AL 7heg) "éi ﬂiﬂ %H 7}¢§ ARESE 72
dR2AA TtABA, BELA MRS AR A4 oA diste] SR s et

N

k>

X!,

2

X'E -

oM b S
ol

o 3%, Hxwowx, RhRu=H (T 77 2.5m)< sk7] 2dolM Ao A o9, o 13 vixrpA] Feoz A

<RhRu=te] = x>
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[0212]

[0213]

[0214]
[0215]
[0216]
[0217]
[0218]

[0219]

[0220]

[0221]

[0222]
[0223]
[0224]
[0225]
[0226]
[0227]
[0228]
[0229]

[0230]

[0231]

[0232]

[0233]

[0234]

[0235]

[0236]

S=50l 10-2780958

Rh B2l 4 9 g d=: 3.7/ o

Ru B2 WA Y ¢ d8 U 1.5W/ ol

RhRu®] /g H](at%) T Rh:Ru=75:25¢]T}.

Al TPRRA, AR TRk da Thae] B URAE ARER A4 R 9] oY S 1.0m/mincla, EE
WA 7t=mA, 22 7haE AREE A4 oo odF £R= 3.2m/minelAv. RuNS Edtels 555
(RUONER) Ol <t ol Aem], TaNS Eeshs S (TaNepel Bzt ol 3 A=uls z47h 0.022, 014002, =
T FS (RuONTH, TaNuh) o] ol Sicoll tiste] F23] =elvt. webd, Abad 7ha2A | ks 7haeh i
7bnol ESF T E ARERE 4 ol B R ThARAM, B 7hAE ARSSE 4 ool Histe] SRE
WS 2ttt

<d] 4>

o 4=, HeHo g, RhRuT (% F71 2.5m)& 7] 23leA Aot A ol9], o 13 v o A
AT

<RhRu™e] e =4>

ERZl: Rh B2

Ru B}l

23] 7z Ar 7 (7h2=9E: 2.0%10 Pa)

RhRu®] Z-du](at%) = Rh:Ru=50:500]T}.

A TkmEA, b Thoh fa Tk B9 TbAE ARERE A4 oA ol £= 1.2m/minolal, EE

AA 722 A, ExA 7tAE Ags A4 dFHY dF £5E 3. 7m/min)tt.  RuONES EdelE HE5E
(RuONEH) ol 3t o] J A&, TaNS E3dts S5 (TaNwholl tidk o3 Hdels 22k 0.026, 0.170]3, &
T F e (RuONTE, TaNeh) o] o el wiste] Sws] =ejvh.  wmapA], AAA] 7hamA], Abh 7hse) da TR
o] £ 7k2E ARET 1A A F RAA JtarA, EAA 7FRE ARES A4 Ao digte] FRE W
A&zt

o 5=, BEHomA, RO (2 77 2.5m)& dh7] XA At A o], o 13} iy FeoR A

<RhO=he] et =4>
ERL: Rh ER2L

298 7ha Ar 7has) 0,9 B FA(ER ks 9 0, 7kl A0,/ (Art0,))=0.31, 7FA¢k 1.5%10
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[0237]
[0238]

[0239]

[0240]

[0241]

[0242]

[0243]

[0244]
[0245]
[0246]

[0247]

[0248]

[0249]

[0250]
[0251]

[0252]

[0253]
[0254]
[0255]
[0256]
[0257]

[0258]

S=S0ol 10-2780958

Aak £ 0.073nm/sec
Rh0¢] ZAdH](at%)E Rh:0=42:580]C}.

A SAnBA, aba TRt A Thmo] R 7FaE AR A2 oA ol F &R 1.4m/minola, &
AA N2mA, BAA J7tAE AREE A4 oA oA ££XE 5.0m/minolATh. RuNS E3Fshe &5
(RuONEP)ell tigh ol 3 Meju]| TaNg XFshe S (TaN=h)ell digk o) deu]= 22k 0.030, 0.220]aL,

T EF45(RuONY, TaNeh) 9] o &Xo 3] B3 =g, webd, AAA sbagA, A 7hash o
7m0l & ThaE AREE A oA B RAA TtaRA, EAA 7FRE AREE A4 o giste] S

o B 1-11 o

1) L
ygds zZie

d 62, Hawozx RueH (Y FA 2.5mm)E 3t7] 2l AEek A o9, o 13 ulHIIA FEoz A

WA ShsBA, A Thsgt G bzl EF b2 AR A2 o139l dlF SEE 20.0m/minol ATk,
o o} A
= =)

q
ROV EHIE HESROND 0 93 AAIE 0.4d0l2, S 9, )9 o AR
Ao Siflo B WA 2 g A BES A 13 BA £A0A B4 s A 602 o7
Heldeh, o4 Azl AFe) Al A, AF T £4S PSE AN ARG o AelE o)
el %4 RuiSi:Mo=89.3:9.9:1.00131, oA Az Fo 2AE, Ru:Si:Mo=3.8:92.9:3.3011tk. oA g
Fol mEsel Ruzte] 2483 Qu, vE wAbEele] tEAsk GelEnt. EF, Si % Nort AEH T Y
AL, WSt del W el Fm U Lo Grel) A, Ricte] AL A St o ortE BE
st gl sigelch. Ee. ol A Fo MRS WU BFE AW AE E oo) vhehdeh. TRFe 2R
n )

ol 7&, BETORA, RhSiTH(E F7 2.5m)E 7] 2ANA AUt A o9, o 13 wA] Feow A
]

<RhSi=he] e 24>
E}4: Rh E}A
Si B4

2HE 7 Ar ZF(7h29: 2.0%10 Pa)

RhSi¢] Z2du](at%) = Rh:Si=60:400]T},

A TFREA, A Tl fa vhze] BF MRS AR 2] oA oA SR
AA 7f=2A, BhA 7t2E AFSS A2 Al olF X 7.6m/minol . TaN&

1.2nm/min®] 2, &=
x3stE S5 (TaN
el gt oy Meln]E 0.340]a FEEX Yrh. 1 wEo, TaNg X338 S5 (TaNH) o oA Ald t}
% Hkalgbo] giu| 2 & s 937} U,
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[0259]

[0260]

[0261]
[0262]
[0263]

[0264]

[0265]
[0266]
[0267]
[0268]
[0269]
[0270]
[0271]
[0272]

[0273]

[0274]

[0275]
[0276]
[0277]
[0278]

[0279]

[0280]

[0281]

[0282]
[0283]
[0284]

[0285]

[0286]

o
A oledl=, o 13 mEER] o
AAGer. rle] o WA #HrE (D)=

b AdrE dojxitk. 7 gl
Spectroscopy) (&9 -

<RuTa®}e] “gut
224

BN

A>

z
ﬂ AU}
)

P

29 7b: Ar 7b(7h=k: 1.5%10 Pa)

B dAg 5 A8 dx:
Ru: 7.5W/cof
Ta: 1.2W/cnt

RuTa®] ZAdH](at%)+= Ru:Ta=82:18°]T}.
: 0.16nmm/sec
(4) AbaA 7F=2 A,

o4 WA @7 (D3 e

L3, RuTas X3l S5 (RuTa

Ak Thoh B A
, olstell YEh=

ICP QtE|LF nlo]oj 2 200W

7]k vlo]oj 2 40W

EgA &¥: 3.5%10Pa
)% kel 3.0%10 Pa

o3 7k~ 0,9 CFyo &3 74~

7]'5: %%E(OQ/CFO .

Lk, RuTas X33}

rlr

T (RuTa"h) 9] o &%=
mﬂRhE§@Q°W§ﬁQME33XH)ﬂL B4
AL oA YAB2A A TE~9F B

2BE 7b2s Ar Zb(7F2gk: 1,510 Pa)

STeo 2, RuTas 23stE 5% (RuTaY
EUV w3 A}

A F doly Aol Rhtolu} F4uke Ayl
ﬁloi*i«] o x2gde, Xd 3 AR 2% 24 ZA(X-ray Photoelectron

sholAbA) & ARgalA AT

ol Y48 AEE AL,

4/28scem W, “F7] oAl <3|

R
.

Z(RuTa¥
EA 7t B3 JtaE ARES {12 o e ety FES S Ztet).

S=50l 10-2780958

P& rfvE
£33 E Zﬂ

& 29EE ALgalA a7 20 Auie
3, avlel odF WA B (DE
A%, Wzt o

(03
>
o
)
- o
N
i

el EF haE AL A4 o3 UAe Bk

230l ICP E2kavt o FskaL, o %

4 &g
b s o SRS FH.

A=E Rh B9 ofd &%= 1.0m/mino]ATt.
31.4mm/min®] ATk, RuTaZ E3}3E= S5 (RuTawh)el
o] oA &= digte] 8] =gk, webA,

W)e sy x4 AUt A olel, o 83 wlAAA %
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[0287]
[0288]
[0289]
[0290]
[0291]
[0292]

[0293]

[0294]

[0295]

[0296]
[0297]
[0298]

[0299]

[0300]
[0301]
[0302]
[0303]
[0304]
[0305]
[0306]

[0307]

[0308]

[0309]

[0310]
[0311]
[0312]

[0313]

[0314]

[0315]

EPZl WAd £9 Ay dw:
Ru: 7.5W/cn
Ta: 2.7W/cn

RuTa®] ZAIH](at%h):= Ru:Ta=67:339]t}.

: 0.19nm/sec

7b2~ 2 (0./CFy):

w3k, RuTaES ¥ 3sl=
g Rh wEute] o3
Tpm2 A, AbA TRme)

4/28scemd W, 7] oA

I

E}l

Ru B}2L

Ta B}2

298 7t Ar 72 (729 1.5%10 Pa)
B2 WAy e 4Y WE

Ru: 7.5W/cnt

Ta: 4.7W/cnt

RuTa®] ZAH](at%)x Ru:Ta=b4:460]T}.

: 0.22nm/sec

2

722 5 (0,/CFy):

L3k, RuTaEs X3l &

8/24scemd W, 7] oA
S (RuTa®) 2] oA
WE Rh mEvhe] o] d Aens 4.8x10 0], &
A

WA TpaEA, Ak Fhas

)

I

»

1 (

118, §4Z50 24, RuTas £33 S5 (RuTaY

EF4Z(RuTa®h) ] o4 £%=%E 14.0mm/mine] 91T},
A 7.4x10 o3, F5%
B2 7bzme] 5 7baE AR 214 oA i

EE 27.0nm/min®] 4 ).

% (RuTaY

iﬂ7Vw4iL7V€%&%ﬂzy4ﬂ@ﬂc%}

S=50l 10-2780958

o9& 4tE¥ Rh REEo o &%+ 1.0mm/mino]AT).
RuTaZs X3+t S5%5 RuTawh)el

uhebA, AR

& o7 2o AnE A olel, o 83t vk

o& 2EE Rh HEwe] oY

== 1.3m/min®] AT},
E3stE F53F (RuTadh)ol
83 =gk, uwEhA,

T WdE ey

RuTaZ
Pel oA &xe g

D& 87l 23l et A ole], o 83 mbbA 4

_21_



S=50l 10-2780958

[0316] Ru: 7.0W/cr

[0317] Ta: 9.9W/cr

[0318] RuTae] ZAI¥](at%h)E Ru:Ta=37:63°]t}.

[0319] Ayl £ 0.31nm/sec

[0320] u 7 35mm

[0321] 7h2s 7 (0./CF) :8/24scem W), 7] ool 98] 4tEFE Rh BE9e) oF &=+ 1.4m/mincldch. E

3k, RuTaEs X8 55 (RuTa®h) 9] oA 4% 15.7mm/min®] ATk, RuTas X838t S5 (RuTaZh)oll df
& Rh BEure] o F MEH|E 8.7x10 o1, H4ZRuTa®H)el o) F Lo o
ALA TFREA, AbA TEaS) BAA The] E3F VM8 ARSSE 2] oA dish

[0322] <q] 12>

[0323] o 12¥, FFSLEA, RuWE Xt FTFT RN S vIUEE A9HPHOZA, WA AFHIHS
AbgElA sl7] 2 Aurgk A olelel: 7] el Auksk A o9, o 83 mlIIA] o Y
o},

[0324] <Rufehe] gt 27>

[0325] 25

[0326] Ru E}A

[0327] W ER

[0328] 98 7ba Ar 7P (79 1.5%10 Pa)

[0329] B3l WAY £ dEy 4=

[0330] Ru: 7.5W/cnt

[0331] W: 0.9W/ci

[0332] Rulfe] Z/3H] (at%)E Ru:W=80:200]t}.

[0333] Ak &% (. 16nm/sec

[0334] ut 70 35mm

[0335] 7v2s % (0,/CFy): 4/28scemd W, A7) ool 28] AE¥ Rh I o £HXE 1.1mm/mine| AT},
Lk, RuUlE 233t 575 RulTH 9] o4 £

= 34.7mm/min®|YtF.  RuWVE 23stE F4Z(Ruieb)o] sk
A

Rh ®5ute] o3 Al 3.3x10 o|x, H5FRuiEHe o3 x| o
7

Al 7h=2A, k2 Tt BAA 7o B JFAE ARSSE 7 oo diste] SRS WS 2%
[0336] <o 13>
[0337] o 132, TFF o2, RulE Xt 55 RuWEHD S 317] 7oA Aust A o]9], o 129} wp37tx] &=

[0338] <Rufehe] gt 271>

[0339] g

[0340] Ru EF3

[0341] W e

[0342] ~HE 7b~: Ar ZbA(7}<SF: 1.5%10 Pa)
(0343] B2 WA Rq A U

_22_



=5=0ol 10-2780958

oin

[0344] Ru: 7.5W/cnt

[0345] W: 2.0W/ e

[0346] RuWe] Z431](at%)+= Ru:W=66:34°]C}.

[0347] Ak £ (0, 18nm/sec

[0348] u 7 35mm

[0349] b2 5 (0./CFy): 4/28scemd W, A7) olF el od AFE® Rh HEwe] oY £%E 1. 1m/mino| T
T3, RulE E3ete FFFRUED O 1 2 26.3m/minolArt. RulE EFete 545 (RulEh el g
Rh B3uhe] o] Meiu]E 4.3x10 o3, F5ZRuithe] old Hxo) tiahe] 58 itk wald, Aa
A ZF2=R2A, Aba Theh A 7o) 3 ThaE ARESE 112 o ol tiste] SR WS Zhet.

[0350] <d| 14>

[0351] o 4=, F55e=24, RlE £3s= S5 RS ab7] 24 Aust A ole], o 129 vprbA]

[0352] <RuWeke] A= =7>

[0353] B

[0354] Ru E}3

[0355] W e

[0356] ~9E 7ba Ar ZbA(7F29F: 1.5%10 Pa)

[0357] Bl WAY Fe) dE de

[0358] Ru: 7.5W/cnt

[0359] W: 3.5W/crf

[0360] RuWe] Z=A1](at%)= Ru:W=53:470|t},

[0361] Ayl £ 0.21nm/sec

[0362] w7 35mm

[0363] b2~ (0./CFy): 8/24scemd ®, 7] olFo] 93] AtEFE Rh R oA £EE 1.4m/min®] $AT}.
e, RNE EF8HE F53( Ruw‘ﬂ)fﬂ o =% 23.6mn/minolAth. Ruls XFsHE 55 RuiEhel dig

o), 4R Y S thste FRe melth. webd, Rh B
, 9 AENE 2T ge, Sad haRA, s shas 247 7
29 ER bAE AR A4 oFel el SR YL et

O

[0364] <o 15>
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