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ABSTRACT Effects of SiH,/WFs(=R) ratio on the electrical properties of W films such as resistvity,
contact resistance, junction leakage current in the selective W CVD technology for contact barrier metal
were investigated with the emphasis on the role of §-W. Resistivity of W increases with increasing R,
which is primarily due to the phase transformation from a-W to g-W. #-W found in the SiH, reduced
CVD W film is stabilized by Si incorporated into the W film rather than by oxygen. f~-W is found in the
W film deposited on the Si substrate for high R, while ~-W is not found in the W film deposited on the
TiN substrate even for high R. Also junction leakages increase with increasing R, which is caused not

only by the vertical Si consumption but also the lateral Si consumption.
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Fig. 1. Resistivity of W films as a function of WF;
flow rates.
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Fig. 2. Si/W ratio as a function of SiH,/WF; ratio.
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Fig. 3. X-ray diffraction patterns of CVD-W films
deposited on Si with various SiH,/WF; ratios.

f—WiE Al5 cubic P28 74d ZAHAO
B becp e a—Wol] vl AAYE

Ak v AEe] v F& FozA A
g?%"] izﬂc’ﬂ o 5}« ?i’éﬁ}‘ﬂ‘*- V)i
&4 2
ol 4] JU--J A W
%] Bustag 2l RYol < 3}’“3, WFy&



664 F=AEGHA A3Y AM6E (1993)

st WHe Zad of W-SiA-e &
3 AdasggezRE FUE AAAAE
osted f—-Wrt A et goh =3 HT
Paine 5% H.89o 93t Sidde] WS
Zxg goE a—Wo] Yebgx v Si0. 9
of Wate Z2¥ deoe f-W7t Heid e
ZAZ f~Wrt Absel EA o o5 A st
B Acg Byd v ok v & AE
A Was Zasly] 2He] CVD ey
ol A in-situ SF; plasmax 8] & HA% & o
NEo =&A7A d AHHoZ Wohs
Z297) i AAagute] o e
S97teR e A dEEA wWA=HAT L &
F vk wEld B AFolA SiH, gl ¢
o] Fag Waolx veus f-We H
A els g8 a7t ol Sig] EA
93le A HE AoR HuFch E AT
e Al R =8V SIMSEA G X
HE A RN 2ASY ) R7F F7Egol
we} Webs} Sizl# Atelel WSi, HeolFe
LA ZastE, HolF e ol A=
s AL o W-SiAHEe 28 Hol5F g ¥4
St el £EHd SiZk R7b Eobeel o
Wehj 2 o] 5 3ted f-WE FAste dol &
g AHE v Jed, oJix f-W7t Si
o] Aol ot A EEH= FAG AT
28 4= TiN 71349 SIHE89Ho g F
28 CVD-Weto] thah XAs|-dEA 2ol
ok SizlEAel uiE WHE FHE A9 (L
g 3)9e 98 R=13 A= 7|3 F3F0)7}
5o BASde WS YERA 943l a-
Wet bttt oj e wd WHhi o] Sigh
Foe F7A A0 A e~ WERE j-W
2o AW}t o)FojA s o] ohyn, f—
Weol sigAdol o] Foiz|7] ajAe SivjH
2o seed layer7} Ha¥ & <tAlste Aolwh
AT Unrd o F contact barrier metal$
Wel 79 selectivity loss7} =7] wjf-o] g
Wie] 2 d% wrAstx ook dekA
W ZRETddAE §38 RE Eole
Aol S AAN, Sivisto] SiH,EH Rl
o] ste] selective W& A% Afde A5
AEo|A B mf RE Fole o] nidzaA
gt shaloh 2@y TiNvHo] SiHE9y
o) ¢2)3}a blanket W& F2t8 A $o= R

lo

7 gdde f-W7h 448 9ot glone
RE Foli zlo] MaAT Aol

‘ SiH4 /WF6 = 0.33 l
I

=) o
= =
¥ | = g
" | g , g
-} \é, u s
\ ; 7
¥y E‘

L

SiH4/WF6 = 0.80

INTENSITY ( ARB.UNIT)
- N
2

SiH4 /WF6 = 1.30

1+ r
o
20 40 60 80

28 (degree)

Fig. 4. X-ray diffraction patterns of CVD-W films
deposited on TiN with various SiH./WF§ ratios.
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