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ABSTRACT. Inthisexperiment, athree dimensiona structure analysis was carried out to examine the surface defects
of semiconductor made artificially on known scale. It was investigated the three dimensional imaging according to the
sample depth and the thermal diffusivity as well as the carrier trangport properties. The thermal diffusivity measurement
of theintrinsic GaAs semiconductor was dso analyzed by the difference of frequency-dependence photoacoustic signals
from the sample surface of different conditions. Thermal properties such astherma diffusion length or therma diffusivity
of the S wafer with and without defects on the surface were obtained by interpreting the frequency dependence of the
PA signds. As aresult, the photoacoustic signd is found to have the dependency on the shape and depth of the defects
50 that their structure of the defects can be analyzed. This method demongtrates the possibility of the application to the
detection of the defects, cracks, and shortage of circuits on surface or sub-surface of the semiconductors and ceramic
materials as a nondestructive testing(NDT) and a nondestructive evauation(NDE) technique.
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Fig. 1. Experimental arrangements used in this measurement
of surface defect on semiconductors.
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Fig. 2. Ln(s*f) for intrinsic GaAs (on the rough side) as a
function of SQRT(frequency).
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PA signal (a.u.)

Fig. 3. Image variation of PA signal amplitude for a GaAs
sample at modulation frequency of 70 Hz (unit of X and Y
axis is pum).
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Fig. 4. Image variation of PA signal amplitude for a GaAs
sample a modulation frequency of 200 Hz (unit of X and Y
axis is pum).
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Fig. 6. PA phase for a S wafer with defect on polished side

and focused light on rough side without defect at 70 Hz, 120
Hz, 200 Hz, 1000 Hz.
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Fig. 8. Top view image of PA signd from a Si wafer with
defect and focused light on polished side at 70 Hz.
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Fig. 9. Top view image of PA signal for ‘PA’ letters on a
dide glass with black ink at 70 Hz.
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