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Abstract — Undoped InP epilayers with high purity were grown by using In/PCL/H, chloride vapor phase
epitaxy. It was found that the growth of InP homoepitaxial layer is optimized at the growth temperature of
630°C and at the PCl; molar fraction of 1.2x 10™, The carrier concentration of InP epilayer was less than
10" cm™ from the low temperature (11K) photoluminescence measurement. Growth behavior of undoped
InP current blocking layer on reactive ion-etched (RIE) mesas has been investigated for the realization of
1.55 pm buried-heterostructure laser diode (BH LD), using chloride vapor phase epitaxy. On the base of
InP homoepitaxy, InP current blocking layers were grown at the growth temperatures ranging from 620°C
to 640°C. Almost planar grown surfaces without edge overgrowth were achieved as the growth
temperature increased. It implied that higher temperature enhanced the surface diffusion of the growth
species on the {111}B planes and suppressed edge overgrowth.
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Fig. 1. Schematic diagram of the In/PCl;/H, chloride
VPE system.
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Fig. 2. Photomicrographs of the surface grown at the various temperatures of (a) 590°C, (b) 620°C, (c) 630°C and (d)

640°C.
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Fig. 3. SEM photograph of cleaved plane of InP ep-
ilayer at the growth temperature of 630°C and at the PCl,
molar fraction of 1.2x 10,
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Fig. 4. Double crystal rocking curves of undoped InP ep-
ilayer at the various growth temperatures.
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Fig. 6. Double crystal rocking curves of undoped InP ep-
ilayers at the various PCl, molar fractions.
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Fig. 5. Photomicrographs of the surface grown at the various PCl, molar fractions of (a) 0.6x 107, (b} 0.9% 107, ()
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Fig. 7. Low temperature (11K) PL spectra of undoped
InP epilayers on n-InP(100) substrate at the growth tem-
peratures of (a) 630°C, and (b) 640°C, and at the PCI,
molar fraction of 1.2x 107 Compare with (c) [10].
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Fig. 8. SEM photographs of selectively regrown InP epilayer around RIE mesas at the growth temperatures of (a) 620°C,

(b) 630°C and () 640°C.
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