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Molecular Beam Epitaxy
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Abstract: The crystal quality of InAlSb/InSb film materials may directly affect the performance of

the eventual detection devices. To improve the crystal quality of film materials not only can reduce the

dark current of detection devices, but also can improve the detectivity and uniformity of them. The

preliminary result of a Molecular Beam Epitaxy (MBE) method for aluminum-doped InSb materials is

reported. The crystal quality of the InAlSb film grown by MBE is analyzed by using a variety of test

and analysis methods. The factors which have influence on the crystal quality are found out and the

technical level of the MBE of InAlSb film materials is improved. The experimental result shows that

through optimization of the growth conditions such as growth temperature, beam ratio, cooling rate and

annealing process, high quality MBE InAlSb film materials can be obtained.
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N; V/III ;OAP (◦C) B< (◦C)

A 6 430 C

B 7 430 480

C 7 420 480

D 7 450 480
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(a) (b)

K 1 InSb/InAlSb LMGYNJOZHP

R 2 `abc [6]

GaAs GaSb AlSb InAs InSb

a300K (Å) 5.6533 6.0959 6.1355 6.0583 6.4794

κ(10−5Å/K) 3.88 4.72 2.6 2.74 3.48

R 3 Al deVfghi

N; [\YQIK [\YJL]R LM^YQIK LM^YJL]R Al LM

A 56.7038 6.4881 56.9068 6.4670 6.2024%

B 56.8145 6.4765 56.8975 6.4679 2.5329%

C 56.7869 6.4794 56.8902 6.4686 3.1520%

D 56.7860 6.4795 56.8373 6.4742 1.5684%
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R 4 TUmnoTUVpqfg

[\; 400 QIK 511 QIK a⊥ a‖ ar eT

A 56.9068 76.4580 6.4669 6.4829 6.4752 89.9727%

B 56.8975 76.4506 6.4679 6.4780 6.4731 93.4461%

C 56.8902 76.4496 6.4686 6.4693 6.4690 99.2437%

D 56.8373 76.3676 6.4742 6.4798 6.4771 85.5715%
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R 5 stuvwxyVSTUz{|

[\; fi Ra(nm) Rq(nm) �Z(nm)

rj 0.841 1.057 9.533
A

kc 0.651 0.814 6.743

rj 1.083 1.351 10.981
B

kc 1.349 1.68 13.42

rj 1.235 1.559 14.571
C

kc 1.113 1.396 13.152

rj 0.921 1.119 9.268
D

kc 0.435 0.548 4.884
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