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Fig. 1 Deposition rate of SIOCH film as a functiai

Low-k SIiOCH film is indispensable for RC delayme bias power.

reduction in high speed and high density logic desi We have
developed SIOCH film with k=2.66 by dual frequenpjasma
enhanced chemical vapor deposition (PE-CVD) using
hexamethyldisiloxane (HMDSO), nitrous oxide (N2Qjdahelium
(He) gases (1).

The low frequency bias power effects on theodéion rate, k
value, leakage current and pore diameter were figated. The
deposition rate shows an interesting behavior asvshin Fig. 1. It
initially decreases and then increases with inénedsias power. The
k value increases from 2.66 to the order of 4.(hwitreasing bias
power as shown in Fig. 2. The leakage current misceases. The
composition as a function bias power was investgjdthe hydrogen
content decreases, but the oxygen and silicon stntecrease with
increasing bias power. The carbon content remdmssi constant. 2
The reason of hydrogen reduction is that the hyeoig removed ::ie_(n_)_ PG RN
from HMDSO gas with ion bombardment caused by hitgisma 20f_ o=~ ng 112
potential at the film deposition. The density, ssredynamic hardness
and Young's modulus are increases with increasiag power. The 15— 110
pore diameter decreases and the distribution clsaing® separate to
continuos type with increasing bias power (2). Ploee density and Bias Power (W)
pore volume ratio were calculated as shown in &i¢B). It is found
that the pore density increases but the pore voltatie decreases
with increasing bias power. The values are on traeroof 16
pores/cm and 30 to 20 % in the bias power range, respéytive

The property of SIOCH film deposited with tb@mbination of ) ) L
high frequency (13.56 MHz) and low frequency (3861ZX bias Fig. 3 Pore volume ratio as a functiorials power
powers can be easily controlled and the film isfulseandidate for
high-end device process.

4.5 T T T 1 — T 2.0

15Torr

40 |
<—k (LMH2) 18

35
1.6

1.4

Dielectric Constant
Refractive Index

Fig. 2 K values as a function ofsdyjmwer.
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