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Abstract Recently, Silicon On Insulator (SOI) devices emerged to achieve better device characteristics such as
higher operation speed, lower power consumption and latch-up immunity. Nevertheless, there are many
detrimental defects in SOI wafers such as hydrofluoric-acid (HF)-defects, pinhole, islands, threading
dislocations (TD), pyramid stacking faults (PSF), and surface roughness originating from quality of buried oxide
film layer. Although the number of defects in SOI wafers has been greatly reduced over the past decade, the
turn over of high-speed microprocessors using SOI wafers has been delayed because of unknown defects in SOI
wafers. A new characterization method is proposed to investigate the crystalline quality, the buried oxide
integrity and some electrical parameters of bonded SOI wafers. In this study, major surface defects in bonded
SOI are reviewed using HF dipping, Secco etching, Cu-decoration followed by focused ion beam (FIB) and

transmission electron microscope (TEM).
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Fig. 1. Process flow of bonded SOI wafer fabrication.
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Fig. 2. Dopant concentration profiles for 95 keV, H+(3.5 X
10'®atoms/cm?) in bonded SOI wafers using TRIM simulation.
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Fig. 3. Procedure of Secco etch pit experiment,
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Fig. 4. Secco etch pit density vs tSOT after secco etch, and TEM image.
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Fig. 9, Cross-sectional TEM images of Cu-decorated defects for bonded SOI wafers as a function of applied bias voltage. (a)
As-bonded SOI (b) bonded SOT plus with 100 nm thermal oxide.
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