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Characterization of Vapor Phase Epitaxial ZnS Layers Grown
on GaAs Substrates by Trap Level Measurements

Hitoshi KINTO, Suian ZHANG and Seishi [1Da

Personal-computer-aided trap level measurements by the transient thermoluminescence method were done for
undoped, nitrogen-doped and phosphorus-doped Zn$ epitaxial layers grown on GaAs substrates at about 700°C.
Usually, two trap levels having ionization energies of 0.38+0.01 eV and 0.47+0.01 eV exist in these layers. The
value of electron capture cross section is (4.9+ 1.8) X 10~ "*cm? for 0.38 eV trap, while it is (70223 X 10-%cm? for 0.47
eV trap. The shallower level is found for thin samples having layer thickesses less than 7 Am, supporting a
previous conclusion that the trap is related to Ga impurities originating from the substrate. The deeper level is
seen for thick samples. Compared to undoped samples, the concentration of this deep trap is found to decrease for
nitrogen doped samples prepared by adding ammonia in hydrogen flow during growth. This result seems to be
consistent with the previous suggestion that the deep level is related to Cu contamination in the epitaxial layer.
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Fig. 1 Improved transient thermoluminescence (TTL)
measurement system controlled by a personal
computer.
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Fig. 2 Time chart of TTL measurement system.
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Table 1 Summary of deep traps obserbed in various samples.
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Growth conditions, dopants and doping methods are also given.
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Table 2 Relative change in concentration of the (.47 eV
trap with doping.
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