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Abstract

The silicon-on-insulator (SOI) wafer fabrication technique has been developed by using ion-cut process,
based on proton implantation and wafer bonding techniques. It has been shown by SRIM simulation that 65
keV proton implantation is required for a SOI wafer (200nm SOI, 400 nm BOX) fabrication. In order to
investigate the optimum proton dose and primary annealing condition for wafer splitting, the surface
morphologic change has been observed such as blistering and flaking. As a result, effective dose is found to
be in the 6~9x10'" H'/em® range, and the annealing at 550°C for 30 minutes is expected to be optimum for
wafer splitting. Direct wafer bonding is performed by joining two wafers together after creating hydrophilic
surfaces by a modified RCA cleaning, and IR inspection is followed to ensure a void free bonding. The wafer
splitting was accomplished by annealing at the predetermined optimum condition, and high temperature

annealing was then performed at 1,100C for 60 minutes to stabilize the bonding interface. TEM observation
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revealed no detectable defect at the SOI structure, and the interface trap charge density at the upper interface

of the BOX was measured to be low enough to keep ‘thermal’ quality.
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Fig. 1. Schematic of the ion—-cut process.
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Fig. 2. Estimated depth profile of hydrogen concen-
tration for implantation dose of 1x10" H'/em?
at 65keV in a donor wafer with 400 nm BOX
layer.
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Fig. 3. Photographs of Si wafer for (a) implantation
dose of 1.2x10" H'/em? before annealing and
(b) implantation dose of 9x10" H'/om? after
annealing.
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Fig. 4. Photos of (a) the wafer cleaning & bonding

system and (b) inside view of the wet

cleaning system.

94

=
08
fol
b
o
e

Fig. 5. Inside view of the wafer bonding & IR in-
spection system.

Fig. 6. Sequence of photographs taken with an IR
camera showing the propagation of the
bonded area.
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Fig. 7. IR transmission images of two directly bonded
wafers with bond interfface a) with no void
and b) contaminated with several large dust
particles.
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Fig. 8. SOl wafer fabricated by ion~cut splitting.

Fig. 9. X-TEM images showing (a) an as-split SOI
structure, (b) CMP polished SOI structure
and {(c) front interface between top Si and
BOX layers.
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