Atomic Layer Deposition Technology for Advanced
Gate Stack Engineering

AnaR. Londergan, Sasangan Ramanathan, Kim Vu,
Ronald Hiznay, Lawrence Matthysse and
Thomas E. Seidel
Genus, Inc.
1139Karlstad Dr., Sunnyvale CA, 94089

In recent yeas the introduction of new materials
and tedhnol ogies into the semiconductor manufaduring is
beooming a more frequent choice a the industry
continues advancing on the path of improving device
performance whil e lowering costs. One of the grea
challenges fadng us today is the scding of the gate stadk
(1). The quest to replacethe SIO, with a higher dieledric
constant material has encompassed the oxides of about
half of the dementsin the periodic table and is dill
unresolved. Similarly, a variety of deposition
technologies are being evaluated for FEOL applications.
In particular, alot of interest has been generated by
atomic layer deposition (ALD), due to the many benefits
inherently offered by thistechnology (2).

At Genus, ALD was developed on a
commercially established Lynx 2 platform. A variety of
high K oxides and metal nitride materials have been
demonstrated using LYNx 2 ALD todls (3-6). Flexibility
built i nto the hardware and software all ows the
engineaing of interfaces and complex aloy and
nanolaminate structures with high predsion, reliability,
and competitive throughput.

This presentation will review our current results
on highK oxide materials. We will focus on the
depasition and charaaerization of HfO,, Al,Os;, and Hf-
Al-O compasite dloys and nanolaminate structures,
which are among the promising gate oxide materials.

Maturity of a new technology, such as ALD, has
many criteriato satisfy. Key metrics include definiti on of
awide and robust processwindow and marathon
performance with tight margins on uniformity,
compasition, particles, conformality, contamination
levels, etc., which need to be dl simultaneously met (5,
6). Additionally, throughput is optimized for ead
spedfic goplication through a caeful balance of
performance requirements, such as uniformity or
conformality spedfications and tool maintenance
schedules. We will use the deposition of HfO,, Al,O3,
and Hf-Al-O composite dloysto highlight the stepping
stones on the commercialization pathway for ALD.

Astheinterfacebetween the Si and the high-k
dieledric is of foremost importancefor device
performance, methods for surfacetreament prior to the
oxide deposition will be aldressed. Metal nitride ALD
will be briefly covered for its potential applicationin
metal gate engineeing. Additionally, key leaning from
ALD processtransfer from 200to 300 mm wafer size will
be discus=d.
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