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Metal — Organic Vapor Phase Epitaxy
. Atomic Layer Epitaxy
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Department of Materials Engineering
Sung Kyun Kwan Universily

Abstract

Atomic layer epitaxy is a relatively new epitaxial process characterized by the alternate and
separate exposure of a susbstrate surface to the reactants containing the constituent elements
of a compound semiconductor. The ideal ALE is expected to provide several advantageous as-
pects for growing complicated heterostrutures such as relativly easy controls of the layer thick-
ness down to a monolayer and in forming abrupt hetercinterfaces through monolayer self-satu-
ration of the growth. In addition, since ALE is strongly dependent on the surface reaction, the
growth can also be controlled by photo-excitation which provides activation energies for each
step of the reaction paths. The local growth .acceleration by photo-excitation can be exploited
for growing several device structures on the same wafer, which provides another important
practical advantage, The ALE growth of GaAs has advanced to the point the laser operation
has been achieved from AlGaAs/GaAs quantum well structures where the active layers were
grown by thermal and Ar-laser assisted ALE. The status of the ALE growth of GaAs and other
II-V compounds will be reviewed with respect to the growth saturation behavior and the elect-
rical properties of the grown crystals.
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torre] A gF el NbeEL Pulsed jetdl el
2 7|%e] FHEHE WAE ol 48te] afofA A
23 BEAL 94xeki ALE 2338 A48+
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3.3.4 InP2| ALE
InP2} ALES] W8k A7 InAse Z-59 2o] o
& z2rReACR Sakuma® 2 TMIn¥ PHyS A
2&ta] InPel ALEE H-7dg=r o5 2 INPE
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GE TRE B Wi Aoz f3Een 31
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i olgatgek InPel 4S-olE InAse] 759 A
3 AsHeoth 28 %2 PHy, & ¥93% 4% InAs

ARz E7E Jeouke 340 Tol A morphology?t wll-$
v AFEsE dehdx e A& s
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87k AsH,9) G¥aB A Pe d3e &
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3.3.5 InGaAs2| ALE
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So) MEd 22¢ 350 ColAME Gadst AAED
Do 7 nAsE E3E dev|x Eite 2L
st gEkA mAse AEEEE TMIn-J %
& AR A 2Fsoolyt HUh & XA
2L Ese superalloy’t BHEE Q“'\’lﬁ}ﬁ’ai‘-}
olge] A ALE ZAHL Ino A€ol 063 In-
rich 278 #Hez &485%h Hall mobilitys 300
K&+ 77K A Zrz} 3.30000/V - sec, 1,70001,V ¢+ sec
¢l Hez A=A of ATEE n-FolW
free carrier FEE 27 1.3x107 em® 1.1x107cm ]
Ry FE2HYL Weon™™ 52 TMGa, TMIn %
AsH:S AMgste] e AhdhEZolA (InAs)
(GaAs) superalloyd] ALE A4%& Alzapgiert
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