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The growth technique of chemical beam epitaxy (CBE) is compared with metal organic

vapor phase epitaxy (MOVPE) and molecular beam epitaxy (MBE). It is undertaken using high

vacuum conditions (down to <107 Torr), so the reactant transports become beams and in-situ

observation is done. Here, we discuss the advantages and disadvantages of CBE. In explana-

tion, heteroepitaxy of III-V compound semiconductors (like GaAs) on Si substrate makes Low

cost and high-performance devices, which are composed of GaAs optical and Si electric devices.

However, the GaAs on Si grown by conventional techniques involve high dislocation density and

stress. We have shown that the crystallinity of GaAs on Si grown by CBE is superior to that

grown by conventional technigues.
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Fig. 1 The relationship between epitaxial techniques.
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Fig. 2 The basic processes inside the growth chambers of (a) MOVPE, (b) MBE and (¢) CBE.
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Table 1 Compare with Epitaxial Technique
MOVPE MBE CBE
Source Vapor Solid Vapor -
Source Control Very Good Good Very Good
Growth Pressure . - 4
Torr 760~1 10°¢ » 10
Growth Temp.  700~800  1450~700  450~700
Interface Control ~ Good Very Good Very Good
In-Situ
Observation No Yes Yes

P<10"4Torr

~1000°C
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Fig.3 The conceptual chart of growth progress by {(a) MOVPE, (b) MBE and (c¢) CBE.
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Table 2 Physical Constants

Lattice Young’s Thermal Melting Band

constants modulus expansion point gap
X10"  coefficient

(nm) (dyn/ed) (107°K™) () (eV)

Si 0.543 10.2 2.62 1685 1.15
‘GaP  0.545 10.28 -5.91 1740 2.26
GaAs  0.565 8.53 6.40 1518 1.42
GaSb  0.609 6.32 6.36 985 0.72
InP 0.587 6.07 4.53 1333 1.35

InAs  0.606 514 5.16 120 0.36
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Fig.4 Growth sequence of the GaAs on Si.
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