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Abstract — We measured photoreflectance spectrum characteristics of InGaAs grown by MBE method
on semi-insulating GaAs. The PR signal splitting of substrate and epilayer was observed. The band gap
energy was about 1.40 eV. It make to 8 meV difference when it is fitted by Pan's equation. The reason
is stress on the interface, which is due to lattice mismatch between epilayer and substrate. We became to
know that reason influence crystalline on growing sample. In InGaAs epilayer, temperature dependency
is low. The efficiency of photo absorption is high and activate over 200K. In this case when it is an-
nealed at 400°C below growing temperature, PR signal splitting is remarkable and crystalline is inhanced.
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Fig. 1. Block diagram of PR system.
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Fig. 2. PR spectrum at 300K obtained from semi-in-
sulating GaAs and In,Ga,ssAs/GaAs.
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Fig. 3. PR spectra of InonGassAs/GaAs samples with
different thickness at room temperature.
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Table 1. Parameters obtained from DCX measurement for InGaAs/GaAs.

Epilayer thickness [pum] Angle separation [deg.] FWHM [deg.] In composition (x)
0.1 -0.1295 0.048 0.019
0.5 -0.1320 0.076 0.023
1.0 -0.1274 0.067 0.020
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Fig. 4. PR spectra of InGaAs/GaAs measured at 77K,
143K, 250K, 273K and 300K.
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Table 2. Parameter values of In,,,Ga,,As/GaAs samples with different thickness (a)substrate, (b)0.1, (c)0.5 and (d)1.0

pm at room temperature.

Parameters . .
Thickness d(um) AE, (meV) epi.-I” (meV) sub.-T" (meV) epi.-E; (eV) sub.-E; (eV)
sub -- - 17 -- 1.419
0.1 14 12 15 1.404 1.417
0.5 16 13 19 1.402 1.417
1.0 23 12 19 1.400 1.421
g5, A5E, 235, 1996
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Fig. 5. Temperature dependence of the band gap energy.
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Table 3. Parameter values of InGaAs/GaAs obtained from PR at 77, 143, 250, 273 and 300K.

Temperature Band gap energy E, [eV] Broadening parameter I' {meV]
T [K] Epilayer Substrate Epilayer Substrate
77 - 1.486 - 24
143 1.446 1.464 25 21
250 1.417 1.428 31 17
273 1.407 1.422 33 20
300 1.404 1.421 12 19
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