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Abstract

This paper deseribes the characteristics of Si0: formed by ECR plasma CVD and the
application of this method to the LSI process. The thin film characteristics of ECR-Si(;
deposiied at a low temperature are similar to those of thermal-S8i0. Applying rf bias
to the substrate, the planarization of the 5i0; surface can be carried out and the
narrow gap with an aspect ratio of over 3.0 can be filled with 5i0;. For the interlevel
dielectrics film with VLSI multilevel interconnection, the formation of ECR-8i(: with a
large number of Si—H bonds as the water—blocking layer under water—containing films

reduces the hot—carrier degradation of MOSFET.
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Fig. 1 ECR plasma CVD system
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Table 1. Thin film characteristics of

ECR-5i0.
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Fig. 2 Principle of Si0. planarization with
hias-ECR method,
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Fig. 4 SEM micrograph of planarized Si{.
surface
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Fig. 5 Hot-carrier lifetime as a function
of lsub/Wg.
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Fig. 6 TDS of water from SOG capped with
ECR-3i0. as a function of gas flow
ratio (o).
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Fig. 8 Hydrogen concentrations measured
by TDS and IR

DM E, BEGEFOEEERL. JhESi-d
DWMHFER (7. 4107 on®) THB I &icd
Beadss 110) o Si-0H @B A Hartstein
EDOFkickkni (8) . BI8 &b,
Si-0f OME R aBinsicEgDbL T3,
KREBIZBEL T, IRETDSICXBKREDE
HENRE—HLTOAI &b a, T/,
aZHind 5 &, BBIOKEBENEML TY
BT ENbhind, KIBILRRICEN T RT
a 230, 69LL L OIGEIE . KFRBIEL 2 x 107
em* BLETHO, SOGPTEOS- 0.8kl
KEETNRARDBE L -V —H—HL T3
ZEdbhhA, ECR- Si0.ahIcSi-HENE
BICEMZh 3B E LT, HEtogigg
T, AE, ECR- Si0BA% 200°0CLIF D
EETERINELDTHEEEL LGNS,

NEW GLASS Vol.9 No.d 1994

ECR- Sif. ok AEA (LD LTE
FHHC E CR- SI0 BT X S NREAY:
LThEMhEW~NL751, SOGLIZECR
- SILBEA L . Si-HEOBEEEH~, B
9z, SiHv 0B ad 0.50BDECR-
Si0. &, SOG. SOGLICECR~- Sil.JE%
L SHEHOHRBTOKREKEDOTD SH
HARd, BIhOLUTOIEhhS,

(1) ECR- Si0. B e H.0 DRl

RO T, FTKEOBHEFE W,

{(H) SOGIELZITDIES. RO 3 130CHho
BRaEdhE b, HWEHETRELTWAS,
—JH. LOKHREDHTDE G,

(E) SOGEIZECR- Si0uEEFRR L2
BoBE, kEOKERE, ECR-
Si0. ML SOGENISOERThOKED
@O I B i, o~
ZHIEA W0CREREVANZ 7 F LT
Bo —H KEBUERICBELTIE, SOG
HER O & E#s LT 400°CELED S
MeFEL, V—rir@EbEuEEicy 7
PLTWR, ZoZElE, ECRTZ X<

]
(x1o™) 30 e
ECR-3i02 0.3pm/1} He{ECR-5i0z on 5061
FSiHg/Q2=0.8 l
506 G.2pm i , HaiSem of £CR-8i0;
—_ 20F L and 506)
<t HYDROGEN 3. Hz {ECR-Si02)
= ettt 1%
- ﬁ 3
L P .
L7} A
- j .,': N
1t F N
b = Hpl506) P
% 0 Es e e
- B — .
3 WATER | 1,0(ecR-5i0 on S06)
N0 T He0{ECR-Si02)
I H2 01506} NNy

0 200 400 600 800
TEMPERATURE (°C)

Fig. 9 TDS of water and hydrogen for three
kinds of samples, SGG capped with
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