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Photoconductivity spectra as a tool for Si material
stability control.
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Investigation of different types of Silicon wafers (a few series of MCZ,FZ, epi) allow to reveal the properties
of sample that are related with a possible origin of the material stability. It was observed two effects that are
seen to be related to the performance of detector fabricated from this material:
1) There are three types of Si. In two groups it was observed a difference in the existence of the levels that
cause the long relaxation the free carriers, i.e., accumulation of non-equilibrium carriers, but in one group
these levels were excited by photons less than 0.8 eV, in another group by photons less than 1.1 eV. In a third
group this effect was absent.
2) The spectral dependence of extrinsic response was dependent on temperature in one group, and the char-
acteristic parameters of spectra were independent on temperature in another group.
The differential photoresponse method of deep level analyze was proposed and the parameters of levels were
determined in the silicon that has the excitation accumulation effect.
It was demonstrated that deep levels near to valence band are differently involved in electron-phonon inter-
action. The crystals in which electron-phonon interaction is efficient has a feature to demonstrate the defect
transform induced by nonequilibrium carrier recombination or trapping. The same type levels were observed
by photoresponse spectra measurement excited by short pulses emitted by a tunable laser.
Themeasurement of photoresponse spectra in the test crystals could be used for the selection of silicon crystals
that are more stable and less pronounced trapping effects.

Summary
It is proposed to use the photoresponse spectra measurement at low temperature to recognize an existence of
deep levels characterized by strong electron-phonon interaction and of traps responsible for a long memory
of excitation.
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