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Silicon-silicon  bondng has its
applicaion in the manufadure of PIN diodes
and IGBT transistors, using layers of single
crystal  sllicon  with  dfferent eledricd
characteristics. Depaosited silicon (epitaxy) is
currently used to make slicon layers of
differing resistivity; however single aystd
slicon hes fewer defeds, while thick epitaxial
silicon can be expensive to produce Silicon to
silicon bondng alows layers of different
eledrical charaderistics to be produced in ore
substrate, increasing the reliability of the
product. Epitaxy requires a therma cycle for
deposition, which makes the production o
diodes withou an interfacial oxide difficult (1).

In this work we have used Transmisson
Eledron Microscopy (TEM) to image the joined
interface for both hydrophilic and hydrophobc
direda silicon bondng. The fadors investigated
included anneding temperature, oxygen content
in the silicon, and the dopng level. Samples
were prepared by joining pdished silicon device
wafers to pdished silicon handes. The joined
pairs were annealed at temperatures between
400°C and 1200C, and the device wafers
thinned by grinding and pdishing. The
interfaces were analyzed for interfadal oxide
and crystalline defeds using a high resolution
TEM. SIMS was used to analyze the oxygen,
cabon and dgant profiles aong the interface.
The dectricd charaderistics and movement of
impurities aaoss the bonded interface were
investigated with a spreading resistance probe
(SRP).

In this paper, dired silicon bondng with
very low levels of interfacial oxide is presented.
The medianisms controlling the presence of
oxide and the dharaderistics of the oxide dter
anned are investigated. The interfaga oxide
originates from the native oxide and kegins to
form islands at above 1100°C(2). Migration of
the interfadal oxide & a function of
temperature, and the formation d small oxide
isands at the joined interface under high
temperature anealing will be described. The
nonsymmetrical formation d oxideislands as a
function d dopng concentration and material
type is also presented, as well as the effect of
oxygen content in Cz and FZ material.
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Figure 1 Oxide Islands between joined sili con
layers. (5nm scale)

Figure 2 Oxide island showing preferential
growth on hghly doped Cz material. (5nm
scde)



