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Abstract

In this study, we report the growth of
InAsN alloys on InP substrates by using RF
plasma assisted molecular beam epitaxy.
The structural, electricll and optical
properties of the aloy film are aso

investigated by using DXRD, Hal, and
FTIR measurements. The highest nitrogen
composition obtained in this study is 5.1%.
In electrica properties, we found that the
more the nitrogen composition, the higher
the residua free carrier concentration. We
aso found that the fundamental absorption
edge of InAsN is shifted toward higher
energy as compared to that of InAs. The
phenomeneon seems controversy to the
theoretical prediction and the previous
results. After considering the band filling
effect, the band gap bowing effect due to N
atom incorporation in INAs is reappeared.
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GSMBE, bowing effect.
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Sample RFpower N,flow N
Number (W) rate composition 1Lox10°
(scem) (%0)
C937 0 0 0
C1075 200 1.2 0.5
C1076 300 1.2 1.6
C1077 400 1.2 4.1
C1078 480 1.2 6
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No. W, residual free m* (my)
X (cm?) carrier concentration
n.(cn)
C937 - 2.64° 10" 0.024
C1075 365 8.25 10Y 0.045
Cl1076 470 191" 10 0.063
C1077 590 3.24° 10" 0.067
C1078 617 169" 10 0.326
Sample N (%) Carrier Mobility type
No. conc.(cm®)  (cn?/Vsec)
C937 0 2,64 10 7660 n
C1075 0.5 8.25" 10% 3270 n
C1076 1.6 1.91° 10%® 1740 n
C1077 4.1 3.24° 10 1280 n
C1078 51 1.69° 10%° 38.1 n




Band gap energy(eV)

EBM Eg’Om

Samples E,..(€V) DEEM(meV) E(eV)
exp. cal.
C1075 0.422 0.0713 0.3507
C1076 0.441 0.0891 0.3519
C1077 0.441 0.1193 0.3217

C1078 0.432 - -

theory(dielectric method [8])
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0.40 - « theory(tight binding method [9])
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