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Abstract

Au/oxide/n-InP Schottky diodes were fabricated from heteroepitaxial InP layers grown on GaAs
substrates by the metalorganic vapor phase epitaxy (MOVPE) method from a new combination of
source materials: ethyldimethylindium (EDMIn) and tertiarybutylphosphine (TBP). Anodic oxidation
technique by using a solution of 10 g of ammonium pentaborate in 100 cc of ethylene glycole as the
electrolyte was used to deposit a thin oxide layer. The barrier heights determined from three different
techniques, current-voltage (I-V) measurements at room temperature and in the temperature range of
273 K - 373 K, and room temperature capacitance-voltage (C-V) measurements are in good
agreement, 0.7 - 09 eV which is considerably high as compared to the 045 - 055 eV in Au/n-InP
Schottky diode without a passivation layer. The ideality factors of 1.1 - 1.3 of the Schottky diodes
were also determined from the I-V characteristics. Deep level transient spectroscopy (DLTS) studies
revealed only one shallow electron state at 92.6 meV below the bottom of the conduction band and no

deep state in the heteroepitaxial InP layers grown from EDMIn and TBP.
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Metalorganic vapor phase epitaxy (MOVPE)
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Fig. 1. A carrier concentration profile in an InP
epitaxial layer,
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Fig. 2. An InP Schottky diode’s structure.
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Fig. 3. A current-voltage characteristics of an
InP Schottky diode.
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Fig. 6. DLTS spectra of electron states in an
InP heteroepitaxial layer on a GaAs
substrate.
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Table 1. Peak temperatures of DLTS signals.

Rate window | peak £%(K) peak Z|(F)
1000 sec 162.7 1.06 x 107
400 sec™ 1477 103 x 107
200 sec™ 1366 96 x 107
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