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ABSTRACT

Metalorganic vapor phase epitaxy (MOVPE) with all metalorganic sources was
carried out for growth of III-V compound semiconductors as III-(As, P) systems and IlI-
(As, N) systems. Tertiarybutylarsine (TBAs) and tertiarybutylphosphine (TBP), which
are less toxic group V-precursors than hydrides of arsine (AsH,) and phosphine (PH,),
are used. It is found that the crystalline purity of GaAs, AlGaAs, and InP grown with
TBAs and TBP shows equivalent with those grown with hydrides. It is significant that
molar flow ratio of group V to group III (V/III) is much lower with these metalorganics
because of higher decomposition rate. This MOVPE method is found to be effective to
grow GalnNAs alloys using dimethylhydrazine (DMHy) as an N precursor. The N
concentration is simply controlled by the DMHy flow rate; however, the efficiency was
found to be enhanced by decreasing growth temperaure, increasing growth rate, and
increasing (111)A step density of substrates. Post-growth annealing is considerably
successful to improve optical properties.

In order to prove device quality, solar cells with III-(As, P) and long-wavelength
range laser diodes (LD) with GaInNAs active layers were fabricated. For solar cell,
GaAs and GalnAs cells show the highest conversion efficincy with a large cell area,
which demonstrates the high quality of bulk and hetero-interface grown with TBAs and
TBP. For GalnNAs LD, lasing at room temperature pulse operation is achieved at 1.26
um with a threshold current density of 1.2 kA/cm?®. The shift of lasing wavelength with
change in operating temperature is less than conventional GalnAsP/InP LD, that is,

GalnNAs has a huge potential in temperature performance.
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