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A Novel Cu Diffusion Barrier-SiC Film Deposited with DVScP
for Cu Multilevel Interconnects of 45-nm node and beyond
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-silacyclopentane) 7z 7z SiC 70X A ZFHFEL TV 5, KFERONY THE LT
—A7% SiCO & iR LT Cu & DEEMB KT Cu N T EZRFITRB AN S, Ty
F 2 T BRI 40 % OHINZER LTz, £72, 200nm € F O Cu HIERARZERK L,
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A novel Cu diffusion barrier-SiC film deposited with DVScP has been studied for
Cu multilevel Interconnects of 45-nm node and beyond. The etching selectivity of

the novel barrier-SiC film against low-k film was larger by 40 % than that of the con-

ventional SiCO film, while adhesion strength on Cu films and Cu drift rate were kept

equal to them. Cu interconnects of 200 nm pitch were fabricated and RC reduction

with the SiC film was confirmed.

1. IXCoIC

WEDT) AV TFNA ZADZFRAMC BV TIE, i
FRIEIFR OfE/INC & £7% 5 RCBIEEINZFG <728, 8
RIS K —F A SiOC I & % Low-k FEAE A T h
TER'?, ZERHBIRCEIST a7 VATV
FICHB VT, SiCO & % W id SiCN & Low-k i T
FUTAryTEELTHVWONTED, FRIC,
Cu MEPEE L3\ Low-k IRIC Cu DM 3 C &
ZBS CuNY 7 OREBHS TERZY, —J, Cun
V) 7 HOEEIC IR —F X SIOC 2Ty F 73 % &
EDA B wIS—JEE KT Cu ik UTOREMR
HHENTED,SICOHBWVIE SICNBHNSENTE T,
B, AEROM SICO BT ENTVEH, HK
ME—F X SiOC 1D <K 7281 Low-k FRIC K3 %
CuNU DTy F 2 FFIREEMNNELRD, T
FUTARYNR—L LTAREY L5 TETCNS, T
INA ZDEERELICHE S TN 7 Cu OHEEEA R

© MRS T s /Y — X
TR S AR S T SN S SR PR R

HENTHD, TvFr7EREORMEIRE 5ICHE
95,

41, SiC 5k A A & LT DVScP (1-1, divinyl
-silacyclopentane) % I\ T, BEHEZBHICEE RV
SiC (OL-SiC : Oxygen-less SiC) B 711tz X % B 7§
Lico BRZEELEVWHADAZH W CVD Tt
A T2z, Lowk LDy F > R K E
W Cu N TENEBTE %,

2. RERAE

S, HWIER OKEE % Fig. 117”9, DVScP
BHE, WETKEKTHD, AXLEIEZ65~69CT

H,
Hy /cI: I
(o3 \ /C= CH,
| Si_
/o~¢ ]
H, I H

2
Fig. 1 Structure of DVScP.
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Fig. 2 Vapor pressure of DVScP and TEOS.
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Fig. 3 Schematic of OL-SiC PECVD system.
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Fig. 4 Sample structure for Cu drift-rate evaluation.
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Fig.5 Cuinterconnect structure for evaluating RC-products.
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Fig. 6 FT-IR Spectra of OL-SiC and SiCO.
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Fig. 7 Relationship between Young’s modulus and
dielectric constant.
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Fig. 8 Yield of stud-pull testing as a function of
Young’ s modulus.
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Fig. 9 Evaluation method of Cu drift rate by I-V
measurement at 200°C .
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Fig. 10 Cu drift rates in various dielectric films.
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Fig. 11 Comparison of Dry-etching Rate.
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Fig. 12 Comparison of Via-etching Rate.
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Fig. 13 Cross sectional TEM image of Cu interconnects
with OL-SiC Cu barrier.
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Fig. 14 Comparison of RC-product between OL-SiC and
other barrier materials.
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