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Abstract

The growth thickness uniformity of epitaxial layers deposited using a molecular beam
epitaxy system is calculated from the arrangement of molecular beam source and the
substrate and the geometric dimensions of the crucible in order to predict the optimum
design conditions of the prototype MBE system. The thickness uniformity better than 5%
over a 3-inch wafer can be obtained by keeping the distance between the substrate and
the crucible ‘s orifice longer than 20 cm, the tapering angle of the crucible larger than 6°.
and the angle between the normal to the substrate at the center and the crucible axis as
larger as possible. In addition, the growth yield decreases to below 51 % as the distance
between the substrate and the orifice becomes longer than 25cm.
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Fig. 2. Geometry of a crucible and a sub-
strate for the MBE system simulat-
ed in this work.

Asbd o) BRE| 7)ol ZatH A FAE
o 4= qlth A1) H-AHE S E Romberg WS
AHg-sle] o] B-gh-& Akt

FAAY FHoM 9 HA WES Ese ohe 2
o] Folzlch

oo
ha

)4
B (2n mk,,T)l/2 @

1714 pe ANLE TolMe 438 dHelx m
& Z714ee] o] Algkolw ke Boltzmann 4
Fro},

v, 7R AL s3] AAEde & A
A FAE Aikslaal she £ delMe d9d wE
2 A ()& AHEEke oAl Eg Ao 12
slodct.

. =z1az4e| M

B oodFolA] Afabyl 22 o] s g% 1% 3%
Zom %% Fortran 772 733t 7|4& o|-&3}H
2=}, o] 22ad FE 59 7 block2
subroutine module® ai@3ict. depr], F X271
P &% ¥} 509 subprogramo T4
o}, B xggsle) qlypRox 7]g} crucible

(673)

83

Input geometry
of
MBE svstem
Calculate fluxes from
bottom of crucible

Self-consistently
calculate reemission
rate for the wall

Calculate fluxes from
wall of crucible

Calculate total fluxes Rotste substrate and
calculate total fluxes

from bottom and wall

Plnt contours and
profites

0% 3 By s Ze o sEx
Fig. 3. A program flowchart developed in
this work.
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