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Abstract A rigorous method of calibrating the phase-shift of modulated photocurrent has
been presented. Based on this, the photoinduced change of the density of gap states above
the Fermi level in undoped a-Si : H has been investigated by phase-shift analysis of modu-
lated photocurrent. The experimental results show that the phase-shift calibration is very
important to the determination of the density of gap states. Apart from the phase-shift fre-
quency-response characteristics of the measuring system, those of the resistance and ca-
pacitance of the sample also need considering, or else the density of gap states can be un-
derestimated by 1~2 orders of magnitude; The exactly calibrated measurements of gap
states show a peak at about 0. 43eV below the conduction band edge, which may be associ-
ated with doubly occupied dangling bonds. After light soaking, the deep states increase,
while the shallow states decrease, indicating that illumination does not increase all the gap

states, but induces the redistribution of gap states.
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