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| EFFECTS OF Si IMPLANTATION ON Sb DIFFUSION IN Sb-SILICA
| SPIN-ON LAYERS
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s ; o ABSTRACT
e i ] s o The effects of 5i implantation (2110$: cﬁd ) on the diffusion of Sb in
= 2 2 2 Sb doped silica (Si0,) spin-on layers and on their hardness were studied.
' T = a
- Ef; s .5 0% ; RBS analysis and AES depth profiling showed that the dimplantation greatly
S = A 0o 0l o0z 03 O retarded the Sb diffusion (1000-1200°C, 10 sec) in the oxide layer. Hence
= b 3 & Depth [ the high level of Sb near the Si0;/Si interface, which is clearly seen for
3 - the unimplanted part of the sample was not noticible in the non implanted
é ﬁ,{ \ . - g part. AES depth profile measurements also showed that the deposited oxide
65 10 _ 1% 80 Fig. 9. SIMS and simulated profiles layers were more sputter resistant as a result of the implantation. The
1 fio* ] at arsenic annealed at 1075, 1125 and

above observations sre related to the ion induced radiation damage.
1170°C for 1 hr in N.

Fig. 8. Diffusivity and rate constant

of arsenic deduced from simulation. INTRODUCTION

In recent years, the spplication of spin-on glass (SOC) layers in the
microelectreonics industry has expanded with the increasing need for the
ministurization of devices snd improvements in VLSI technology. Spin-on
solutions either based on & siloxane polymer (1) or on a silicate base (2-
4), dissolved in an &alcohol solvent are most frequently used since the
physical properties of the resulting films resemble those of thermal Si0O, .
The relative simplicity of production of spin-on layers as compared with
standard techniques for thin film deposition such as CVD or thermal
oxidation, has led to the extensive application of SOC in two areas: 1) As
a method of planarization in the production of microelectronic devices
(5,6) or as an insulating film between two metallic layers (7), 2) As a
source for the diffusion of dopants into a semiconducting substrate (8,9).

In spite of the considerable interest in oxide lsyers based on spin-on
technology, no research has been carried out, to ocur knowledge, on the
changes induced by ion implantation into or through these layers. Previous
research on thermal oxide layers or on quartz has shown that radiation
damege strongly affects their physical properties inducing, for example,
changes in the refractive index (10), or varistions in the stress fields
(11).  To wutilize the improved dielectric and mechanical properties of
irradiated SOG films as well as to understand the behavior of impurities in
the cxide layers, research on the effects of ion implantation into SOC is
required. .

In the present work the effects of *'Si implentation on various
properties of 5b doped Si0, spin-on films send on dopant diffusion was
investigated. The objective of the study was to examine the influence of
implantation on the Sb distribution profile and on the dopant mcbility in
the oxide layer after thermal treatment (short and long time heating). The
pPenetration of the dopant into the Si substrate was also studied, and the
results will be reported elsewhere.
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EXPERIMENTAL

Silica films (Emulsitone Comp.) doped with 3x10*' Sb -em™  were
prepared on <111> Si wafers. The wafers were coated by wetting with the
spin-on solution and spinning at angular velocities ranging from 1200 to
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