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A scanning acoustic microscope operating in the frequency range 0.1~1 GHz has been developed.
To increase the resolution in the depth direction, it uses interference between reflected ultrasonic

waves from a lens-water boundary to interfere as reference waves with waves reflected from a

specimen.

With this method, a high degreed of resolution in the depth direction is obtained.

The acoustic micrographs obtained have clearly demonstrated that this device can be used non-
destructively to observe hydrogen-ion-doped regions in silicon crystals and spike defects at the

edge of the local oxidation of silicon structures in semiconductor devices.

In addition, the acous-

tical effects caused by plastic deformations of metal (Fe-3% Si alloy) are experimentally investi-

gated using this device.
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Fig. 1 Schmatic diagram of scanning acoustic microscope.
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Fig. 2 Resolving power and principle of the
interference method. Ar: the lateral resolu-
tion, AL : the depth resolution. As shown in
figure, interference method causes ultrasonic
waves reflected from the lens-water boundary
(A waves) to interfere as refrence waves with
waves reflected from the specimen (B waves).
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Fig. 3 Axis intensity distribution in the am-
plitude and the interference mode. The axis
of abscissa (Z) represents the spacing between
the lens and the reflector.
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Fig. 4 Observation of Hydrogen-ion-doped
region in silicon crystals.
(a) Scanning electron micrograph,
(b) Acousiic micrograph (400 M™7),
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Fig. 5 Optical micrograph of the surface of
the diode device. (a) Edge of the LOCOS
structure and (b) Crross-sectional view at the
point indicated by the arrow in (a).
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Fig. 6 Micrographs of the surface of the diode

device. (a) Acoustic micrograph. No exhibit
of diode properties due to the formation of
alloy spikes between elements (400 MHz).
(b) Scanning electron micrograph. The Al
electrodes on the surfaces were removed by
chemical etching. Regions of alloy spikes cor-
respond to the dark line of the micrograph.
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Fig. 7 Reflection of acoustic waves in two-
layer structures.
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Fig. 8 V curve on water/Si.
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Fig. 9 Acoustic micrograph of the testpiece
subjected to 2.5% tensile deformation. There
are areas in which the contrast within a crys-
tal grain A is nonuniform (600 MHz).

Fig. 10 Acoustic micrograph of the testpiece
subjected to 6.5% tensile deformation (600
MHz).
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Fig. 11 Surface acoustic wave velocity
dependence on frequency.
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