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A modified silicon direct bonding method has been
developed alloying an intimate contact between grooved and
smooth mirrror-polished oxide-free silicon wafers. A regular
set of grooves was formed during preparation of heavily
doped p'-type grid network by oxide-masking and boron
diffusion. Void-free bonded interfaces with filling of the
grooves were observed by x-ray diffraction topography,
infrared, optical, and scanning electron microscope techniques.
The presence of regularly formed grooves in bonding plane
results in the substantial decrease of dislocation over large
areas near the interface. Moreover two strongly misoriented
wafers could be successfully bonded by new technique.

Diodes with bonded a pn-junction yielded a value of the
ideality factor n about 15 and the uniform distribution of
series resistance over the whole area of bonded pn-structure.
The suitability of the modified technique was confirmed by I
~ V characteristics of power diodes and reversly switched-on
dynistor(RSD) with a working area about 12cm’. Both
devices demonstrated breakdown voltages close to the
calculation values.
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