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Abstract

We investigated the possibility of direct bonding of the Si| SiO./SisN, || Si wafers for Oxide- Nitride-

Oxide(ONO) gate oxide applications. 10cm-diameter 2000 A - thick thermal oxide/Si(100) and 500 A ~Si;:N, LPCVD/Si
(100) wafers were prepared, and wet cleaned to activate the surface as hydrophilic and hydrophobic states,

respectively. Cleaned wafers were premated with facing the mirror planes by a specially designed aligner in class- 100

clean room immediately. Premated wafer pairs were annealed by an electric furnace at the temperatures of 400, 600,
800, 1000, and 1200°C for 2hours, respectively. Direct bonded wafer pairs were characterized the bond area with a in-
frared(IR) analyzer, and measured the bonding interface energy by a razor blade crack opening method. We confirmed

that the bond interface energy became 2,344mJ/m? when annealing temperature reached 1000°C, which were compa-

rable with the interface energy of homeogenous wafer pairs of Si/Si.
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Fig. 1 Experimental procedure.
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Fig. 2 Schematic illustration of aligner.
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Fig. 3 Schematic illustration of furnace.
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Fig. 4 Schematic illustration of a IR camera system.
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Fig. 5 Schematic illustration of Crack Opening method. The
razor blade of thickness 2h causes a crack of length ¢.?
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Fig. 6 Plot of bonded area with the heat input of wafer pairs.

2400+ This work
2200 S/SN/SO/S

FLA hydrophilic S/Si
[J. W. Leg]

0 100 200 W0 400 50 60 700 80 50 1000 1100 1200 1300
Armealing temperature(’c)

Fig. 7 Plot of the surface energy versus annealing temperature
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