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Abstract

In this paper, it has been investigated that how to determine the growth
conditions such as the growth temperature, the ratio of VI/II and the
growth rate for the growth of high quality compound semiconductors, how
to characterize the quality of grown film on heterosubstrates, what is the
role of low-temperature buffer layer and how can those information be
applied to the growth of heteroepitaxial layer with large mismatches such as
ZnTe. It has been discussed in terms of optical, electrical, interfacia and
structural properties.

In this thesis Zn-chalcogenides are selected as a thin film material and
GaAs is used as a substrate. In the chapter 1, theoretical background of
heteroepitaxial growth by MBE, the genera growth conditions of MBE and

the roles of buffer layer are explaned and the importance of the



optimization of the growth conditions is explained based on the previous
studies. In the chapter 2, the MBE system and the principles of RHEED,
HRXRD, AFM, PL and PC are explained. In the chapter3, the physica
properties of the ZnSe films are investigated. To determine the growth
conditions, a temperature of the substrate is adjusted and the beam
equivaent pressure and the growth rate are measured. In the chapter 4, the
ZnSe films are grown on the low-temperature buffer layer grown on GaAs
substrate. To investigate a role of the growth rate during the low
temperature buffer growth, two samples were prepared with different growth
rates, It was found that the growth rate during the growth of
low-temperature buffer layer should be optimized in terms of crystallinity of
the film and impurity interdiffucion. In the chapter 5, the growth kinetics of
ZnTe grown on the GaAs substrate has been investigated using RHEED and
AFM measurement. The growth rate and film thickness give an effect on
the growth kinetics and the roughness is originated on the growth kinetics.
In the chapter 6, based on the results obtained from these chapters are

summarized and concluded.
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Appendix A

XRD HIX|Z& o] &3 A9 L= ALt

vkeko] (002), (004), (006) W =9 thdk XRD rocking curve RWHx]Z&
o] g3te] Hlwo]l A HWEE Ak 4 At dY dExe ARl dY+=
e gt [1].
B’ (hkl) =B, (hkl) + B ,*(hKl) + B, (hkl) + B, > (hkl) +B,* (hkI) + B, * (hK) (21 A 1)
Bn’ (hkDE A2 T2 dx452 2= doa =438 33 939 ukx]Zo|
old) AAHA}. BAhkD)E ¢ds AA
Bi(hkDE A #dwe] #dojst A
Zow ofF e e 74T [2]

il
4

Aol 11 rocking curve® *o]il,

1.
=
HA AAe] IF rocking curved

B.? = 4In2A*/mh’cos?@ (2] A.2)

BA(hkDE UAMZE 6o} wheb= 7 b, BA(hkDE AZe = wkA] Sl what
MakA "k BifhkD), BA(hkD) ¢ BuA(hkDOZ Quwkdel A o] HSS
Ag F oo BAhkDE #E A9 WE, BAhkDE 60° A9 WEo] wE
WA 29 e,

B (hKI)- 8,7 (hKI) - B,°(hKI) = B,y “(hKI) = K, +K, tan?8 (4 A3)

_

K, =B, (hkl) = 27n2b°D, (2] A4)

D, =K,/4.36b” (4] A.5)

K, =B,°(hkl) =0.16b°D, (2] A.6)
, =K, /0.16b° (2 A7)
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