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Characterization and Comparison of Zn3 Layers on GaAs and GaP Substrates
Grown by Vapor-phase Epitaxy

Yukihiro Yacl, Seiichi KisurMoTo and Seishi Iipa

ZnS layers grown on GaAs and GaP substrates at 600~-700°C by vapor phase epitaxy were compared
by several methods, such as X ray diffraction, photoluminescence, transient thermoluminescence and elec-
trical measurements. The epitaxial layer quality was found to be better for ZnS/GaAs than for ZnS/GaP
from the comparison of the half widths of X ray diffraction curves. The electrical resistivities of both
layers are less than (.1£2cm and the room temperature mobility values are 50~~90 cm?/v-sec, similar for
both layers. However, the temperature dependence of the carrier concentration showed a large difference
between the two, indicating a high degree of compensation for ZnS/GaAs in contrast to a low degree of
compensation for ZnS/GaP. The activation energies of the donors cannot be considered to be the same for
Zn5/GaAs and Zn5/GaP. This fact suggests that the inclusion of Ga impurities in the layers is not a sim-
ple substitution, although the origin of low electrical resistivity for both layers is assummed to be taken

from Ga impurities detected with SIMS analysis.

The photoluminescence and transient thermoluminesc-

ence results also suggest that the role of Ga impurities is different in these epitaxial layers.
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Fig. 1. X-ray diffraction by Cu-Ka doublet from {222)
faces of Zn3/(111JB GaAs. upper; epitaxial ZnS layer,
lower; GaAs substrate.
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Table 1. Comparison of electrical properties of epitaxial layers between ZnS/GaAs and ZnS/GaP.
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Fig. 2. X-ray diffraction by Cu-Ka doublet from (222)
faces of ZnS/(111) B GaP. upper; epitaxial ZnS layer,
lower: GaP substrate.
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Fig. 3. Temperature dependences of carrier concentra-
tions of Zns/GaAs and ZnS/GaP epitaxial layers. Solid
and broken lines represent calculations with parameters
given in the figure. See the text.
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Fig. 4. Room temperature resistivities and carrier con-

centrations of ZnS/GaAs and ZnS/GaP epitaxial layers
as a function of substrate temperature.
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Fig. 5. Typical PL spectrum of the epitaxial layer of
ZnS/GaP {Solid line). The PL spectrum for the case of
ZnS/GaAs taken by Kishimoto et al.2) is also shown for
compariscen (broken line).
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Table 2. Trap levels of epitaxial layers revealed by TTL method for various samples

of ZnS/GaAs and ZnS/GaP

:
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Fig. 8. TTL curves of a ZnS/GaP epitaxial layer. PL

spectritm of this sample is shown in Fig. 5. Arrows

indicate the peak positions of the main trap at different

sampling times.
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