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Atomic Arrangement of Ordered Phase in GaAs, sSbo.s Epilayer

Yeong-Eon Ihm
Department of Materials Engineering, College of Engineering, Chungnam National Universily
Taejon, 305-764, KOREA
X & MBEgeg 580CoM A3 GaAsysSbos/(001)GaAs ol Fe] Ha WE€E TEME
o] &3t} BA AT /:(111)F 9] A9 FAAo] GaAsosShos/(001)GaAs o 3] F oA FAFHAT.
o] A P& vlE L Ase] FxU} L {111}As @3 Sbe] ¥=7F & {111}Sb ®o] VH &
Az Rz JgdE FRoW, Fre {11118 A=Y 2¥olth. o] Fx+ R3me] T &3
W, 99 xe sHEAAIH

Abstract Atomic arrangement of ordered phase in GaAso sSby s epilayer was studied by observation of
selected area diffraction patterns and high resolution images. The epilayer was grown on untilted (001)
GaAs substrate at 580°C by molecular beam epitaxy(MBE). A !/,(111) type long-range ordered phase
is formed in the epilayer. Atomic arrangement of the ordered phase is described as an alternative
stacking of As-rich and Sb-rich {111} planes in group V sublattice. Space group of the ordred structure

belongs to R3m, and unit cell of the ordered structure is rhombohedral.
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Table 1. Solidus Interaction Parameter(£5) of
Pesudobinary -V Compound Semiconductor
Systems

-Systems  925(cal/mole)
AlSb-InSh 600
GaSb-InSb 1900
AlAs-AlP 400
GaAs-GaP 400

InAs-InP 400

GaAs-GaSb 4500

Systems  £5(cal/mole)
AIP-GaP 0
AIP-InP 3500
GaP-InP 3500
AlAs-GaAs 0
AlAs-InAs 2500
GaAs-InAs 3000
AlISb-GaSb 0
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Fig. 1. Electron diffraction patterns of '/»{111}
type ordered phase in GaAsosShos/(001)GaAs
epilayer A) (001)* B) (110)* C) (110)* D)
(211)*

o3t BCC= m71)el dAA FIH Reciprocal
Lattice) & @4 &t} Fig. 19 ®A P Pol=
Sphalerite +2¢] 7|12 334 9o #3449 &

A2 Jet = 274 A 3] % & (Superstructure
Reflections)o] #B&Hth GaAsesSbes/(001)
GaAs 5 Z 9 A @Al e 247
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(110)* A=A 3dAe hF'/z kd'/ 11,
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JAASe BRFY, o5 F7H (110)*
Az A ht'/y kx'/s 12/ R hFY/
» kFYe 1112 A E 242 FHH
A2HA gk oy HAA HHY 4
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ojx FHAe AHY 73 =(Long-Range
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Table 2. Calculated Intensities of Selected Electron
Diffraction Peaks of !/.[111] type Ordered Phase

T/Z 11/
239 799 536 6.38

200 111 220

Intensity
(x103 Volt?)

Table 20] Atk o] A= Axte] oA
o} A& (Multiple Scattering) -2 a8 dA
orgfom, Ga, As L She] A A AR
(Atomic Scattering Factors for Electron) <
QAo X-A A& QA (Atomic Scattering
Factor for X-ray)2%F Q™. o &
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Fig. 2. Dark Fild high resolution image of 1,{111]
type ordered phase in GaAsg.sSbos/(001)GaAs
epilayer
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Fig. 3. Reciprocal lattice for 1/,[111] type ordered
phase in GaAsg.sSbes/(001)GaAs epilayer
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Fig. 4. Atomic arrangement of '/;[111] type or-
dered phase in GaAsgsSbes/(001)GaAs epilayer.
Rhombohedral unit cell is shown with primitive

translational vectors.
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