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Condition for maximum sensitivity in UV/Millimeter-wave PCD technique
and characterization of epitaxial layer and subsurface damage in Si wafers using its technique

Yoh-Ichiro OGITA " and Yu-Ichiro GANNEN ?

Abstract

iad Smaecids

The technique for high measurement sensitivity

i TTU/MAGE 1 1
in UV/Millimeter-wave PCD technique with 100 GHz

millimeter wave has been discussed theoretically and experimentally. The maximum sensitivity was
obtained near the matching between a radiated 100Ghz wave and Si wafer samples. The technique
detected epilayer contamination as 10" ¢cm > order of Mo and Fe induced in the epitaxial crystal growth
process. The technique also detected very slight subsurface damage induced by mirror polishing in
commercial level wafers. The PCA signal with the technique well reflected removal of the damage by SC1
cleaning. The behavior of PCA measured well agreed with the recovery of gate oxide integrity in MOS
devices. The damage depth was determined to be 21 nm. PCA in UV/Millimeter-wave technique well
revealed the subsurface damage induced by the final mirror polishing
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Fig.1 UV/millmeter wave PCD measurement system.
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Fig.2 One example of PCA signal measured
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Fig.3 Reflected voltage: (a) Measured PCA signal
amplitude, (b) Measured average voltage.
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for epitaxial Si wafers.

Table 1 Contaminant, concentration, and energy
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carrier lifetime.
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