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The use of highly toxic gases such as AsHz and PH3 in metalorganic chemical vapor deposition
(MOCVD) is not desirable. To avoid such toxic gases, we replaced the conventional hydride gas by the
group V element and Hz plasma. In this paper, we report on a new MOCVD apparatus which uses a solid

source for the group V element and the growth of InP using red-phosphorus and Hz plasma.
In the growth using PHs, the carrier concentration and the Hall mobility of InP were 7.2X10"cn™ and

87000cm?/V +s at 77K, respectively.

In the growth using red-phosphorus, the carrier concentration and the Hall mobility of InP were
1.6 X10"cm 3 and 7100cm?/V s at 77K, respectively. The InP layers grown using red-phosphorus and Hz

plasma, however, were contaminated by impurities.
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Fig. 2 Photograph of MOCVD apparatus
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Fig. 3 Photograph of the solid source for the group V

element
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Fig. 4 Photograph of the reactor
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Table 1 Growth conditions for InP grown using PHj

Growth temperature 600 ~ 700C

Pressure 1. 8~ LT Tork

Total Ha flow rate 490, 530cl/min

TMI flow rate (20€) | 50caf/min
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Fig. 5 Nomarski photomicrograph of InP layers grown using PHz at various growth temperatures and

V/1II ratios
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Fig. 6 Growth rate of InP layers grown using PH3 as a
function of the growth temperature
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Fig. 7 Carrier concentration of InP layers grown using

PH3 as a function of the growth temperature

77 K

PL INTENSITY (a.u.)

T I N N 2

900
WAVE LENGTH (nm)

850 950
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Table 2 Growth conditions for InP grown using red-

phosphorus and H; plasma

Growth temperature 550 ~ 650C

Pressure 1. 2 Torr

Total Hy flow rate 600cnf/min

TMI flow rate (20C) | 50cu/min

Temperature of 410, 435C

red-phosphorus

H, flow rate through 900c/min
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Fig. 9 Nomarski photomicrograph of InP layers grown using red-phosphorus

and Hz plasma at various growth temperatures and plasma powers
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Fig. 10 Growth rate of InP layers grown using red-:
phosphorus and Hz plasma as a function of the

growth temperature

Table 3 Result of Hall measurements for InP layers
using red-phosphorus and H: plasma

carrier Hall mobility (cd/Vs)
Plasma concentration
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Fig. 11 Carrier concentration of InP layers grown using
red-phosphorus and Hz plasma as a function of

the growth temperature
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Fig.12 Photoluminescence spectra .at 77K from InP
layers grown using red-phosphorus and H2
plasma
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