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[Abstract]

In this paper, a computer simulation program was developed to interpret the results measured by
photoreflectance spectroscopy. The developed program is implemented so that the user can easily change
the factors required for optical modulation characteristic interpretation, and the result of the value can
be checked simultaneously with the actual measurement result. The results obtained by photoreflectance
spectroscopy are obtained by mixing a third derivative function form (TDFF) modulated around a
bandgap with a Franz-Keldysh oscillation (FKO) signal due to an electric field at a surface and an
interface higher than the bandgap. Through the computer simulation program, the optical characteristics
that appear in the GaSb Epi layer formed as a single layer were analyzed, and very useful results were
obtained by specializing in optical modulation analysis. In addition, a Fast Fourier Transform (FFT)

analysis tool was added to facilitate frequency characteristics analysis of FKO.
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I. Introduction
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II. Preliminaries
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Fig. 3. Franz—Keldysh oscillations in the imaginary
part of the dielectric function a) and in its change b)
according to ref. [13]
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III. Development and results
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Fig. 4. The electro-modulation spectroscopy simulator for
analysis of the multi-layered semiconductor materials.
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Table 1. Simulation results for TDFF Signals
Simulation results
Parameter Peak 1 Poak 2 GaShb
Bandgap(eV) 0.6169 0.6869 0.726
n 2 25
C 471E-8 2.16E-8
Parameter 9 85 24
r 0.065 0.044
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Fig. 6. FKO(Franz—Keldysh Oscillation) simulation for
measured data.
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Table 2. Simulation results for FKO Signals

Simulation results
Parameter Peak 1 Peak 2 GaSb
Bandgap(eV) 0.6169 0.6869 0.726
n 2 25
C -1.47E-5 4.92E-7
Parameter I 248 183
r 0.614 0.011

3. FFT(Fast Fourier Transform)
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Fig. 8. FFT result for FKO Signal
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