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unidentified phases were also observed.
'.8YCO
..111
+. c.o
I. ..co,

CONCLUSIONS
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Stable copper sols were prepared from

Cu(2,2-EEEn in TIIF. Copper, barium, and
yttrium 2-(2-ethoxyethoxy)ethoxides were

dissolved in TIIF to obtain a homogeneous
solution and were hydrolyzed to form a sol.

70." Evidence suggests that a soluble trimetallic

precursor hydrolyzed to form a sol a with
similar composition as the solution. Rupich et

al. [11] reported the synthesis of a soluble
molecular precursor with the composition

Baz YCu30:!(MeOEtn from a soluble oxide

polymer (CuOht and barium and yttrium

2-methoxyethoxides. The similarity of the two
alkoxides makes the formation of soluble

mixed-metal precursors in our system reasonable.
Barium-yttrium-copper 2-(2-ethoxyethoxy)ethoxide solutions can be used to form films

or hydrolyzed to obtain BYCO powders.
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Fig. 5. XRD pattern obtained from
barium-yttrium-copper precursor powders
precipitated by addition of 1.0 equivalent
HzO in toluene. Powders were heated to
900°C under Oz.
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ABSTRACT

Silicon and phosphorus ions were implanted into Spin-On-Glass (Sol-Gel) Si02
films and were found to modify the material properties. Two SOG types, polysilox-
ane and silicate, were ion-implanted with doses in the 5 X IOu -1.65 X 1016 cm-2
range and energies of 40keV - 190keV. The implanted SOG on silicon samples
were characterized by ellipsometry, infra-red spectroscopy, etching and capaci-
tance measurement of aluminum/SOG/silicon devices. The results indicate that
the polysiloxane type SOG shrinks due to the implant and its effective refractive
index increases. The ion-implant of the polysiloxane SOG also changed its
structure and composition as seen by the variations of the infra-red transmission
spectrum, etching characteristics, and dielectric constant. Silicate SOG exhibits
less shrinkage due to the implant but its other characteristics show dependence on
the dose similar to that of the polysiloxane SOG.

INTRODUCTION

Spin-On-Glass (SOG), or Sol-Gel, layers have become part of the Very-Large-
Scale-Integration (VLSI) technology for Integrated-Circuits (IC) production. The
final properties of the fully annealed SOG are comparable to those of Chemical-
Vapour-Deposited (CVD) Si02, which is widely used in VLSI technology [I]. The
CVD oxide is commonly used as a part of the dielectric insulation between the
first metal level and the substrate or between metal levels on the chip. As the chip
dimensions shrink, the vertical topography dimensions become the same size as the
lateral dimensions. CVD oxide may fail to reliably cover steep steps and narrow
trenches in such topographies. In this case, SOG offers better step-coverage due
to the self-planarizing properties of its liquid state. The fluid SOG coats even
harsh topographies and results in a more moderate topography which can be lIsed
as a base for the subsequent steps (e.g. CVD oxide, sputtered metal). SOG is
typically combined with CVD oxide in multi-layer metal-interconnect structures
realized in VLSI technology. For example, in a layered CVD oxide/SOG/CVD
oxide structure one takes advantage of the planarizing properties of SOG with the
qualified integrity of the CVD oxide.

Spin-on-glass is often called sol-gel, a term which aptly describes the two states
of the material. Initially, it is a silicon compound dissolved in organic solvents. The
liquid is spin-cast on the silicon wafer at a typical spin-speed of 3000-7000 RP 1\1
for 20-30 seconds. After a thermal stabilization step at relatively low tempera-

tures (90°C-120°C) the film is processed at a sequence of increasing temperatures
in the 180°C-450°C temperature range. At elevated temperatures, the material
polymerizes and forms a silicon-oxygen backbone chain with an organic group at-
tached to it. Two types of SOG materials are discussed here [2]: polysiloxane and
silicate. The polysiloxane SOG contains carbon when annealed at temperatures
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