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GROWTH OF CdTe/a-Sn/CdTe/InSb MULTILAYER STRUCTURE BY MBE

S. SATOH and M. KIMATA

Department of Electronic Engineering, Waseda Linii’ersitt’, Shinjuku. Tokio /65. JUpaPt

Grey-tin thin films confinedby CdTefilms weresuccessfullygrown on lnSh(l00) substrate.a-Sn gro~snon lnSh(100)substrateat

high temperaturewas higher in quality than thosegrown under lower temperature.The quality was examined using double-crystal
X-ray diffraction. Above the critical temperature.the movementsof the boundary between a and J~phaseswereohsersedusIng t

microscope.The thickness for the n-Sn layerswas 30—1000 A. Finally, an n-Sn/CdTe supperlatticestructure hasbeen grown up to

15 periods. During the growth of the superlattices,eachlayershoweda streakRHEED pattern. Even at interfaces,no spott\ pattern

wasobserved.The growth temperaturewas around 17(10 (~

1. Introduction trometer and analytical apparatus for reflection
high energyelectrondiffraction (RHEED).

The band gap of bulk grey tin is nearly zero. Polished (100) oriented InSb wafers were used
However, the band gap openingcan be expected in all experiments. Prior to loading, they were

by one-dimensionalquantum well confinement, chemically etchedand then were thermally etched
Takatani et al. [1] demonstratedthe band gap for approximately30 mm at 415°C.After clean-
opening of grey tin thin films grown on CdTe ing, the surfaces revealed well defined RHEED
(111) without a cap layer. If one can grow a patterns.
CdTe/a-Sn superlattice. effective band gaps in a lnSb b
the rangeof 0.1 to 0.5 eV can be obtained.Poten- (400)

tial applicationas an infrared opticaldevicecover-
ing the rangeof 2.5 to 10 rem, may be realized.

As is well known, semiconductora-Sn under-

goesa phase transition at 13.2°C. However, the
increaseof transition temperatureup to 70°Cby
substratestabilizationeffect, when the thicknessis 2mm 2mm

lessthan 0.5 ~tm,wasreportedby Farrowet al. [2]. ~ II

Recently. higher transition temperatureswere re-
>- >-

ported by Menedezet al. [3], Iwat et al. [4] and
Senoet al. [5]. However, thereis no report on the
growth of InSb or CdTeon top of the a-Sn layer.
Thus we tried growing an a-Sn/CdTe multilayer
structure.

a-Sn a-Sn
(400) (400)

2. Experimental -‘0 -‘O

Fig. I. X-ray rocking curve for is-Sn grown on InSh 11(10): (a)
Epitaxial growth was carried out in an MBE growth temperatureof 75°C(thicknessof n-Sn =107(1 A): )h)

system equippedwith a quadrupolemass spec- growth temperatureof 50°C(thicknessof n-Sb =1150A).
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Thegrowth ratesof CdTeand Sn were0.06 and 3. Results and discussion
0.1 ~tm/h. respectivel~.During growth. the total
pressure was in the order of 10 ~ Torr. The Thedifferencein quality dueto different growth
growth temperatures~ere 50—170°C. temperaturev~asexaminedby using double-crystal
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Fig. 2. Time dependent distribution of a and fi region of Sn; (a) and (b) show different parts of the sample used in fig. Ia.
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X-ray diffraction. As can be seenfrom fig. 1, at at interfaces,no spotty patternwasobserved.This
the growth temperaturesof 75 and50°C. the full meansthat each layer underwenttwo dimensional
width at half maximum(FWHM) of thesubstrates growth.
was 30 and 55 arc sec. respectively, while the
FWHM of the a-Snfilms was85 and220 arc sec.
respectively.We can conclude that as the growth 4. Conclusion
temperatureincreases, the migration effect be-

comesmore effective andthequality is improved. CdTe layers havebeen successfullygrown on
When the temperatureof the samplegrown at a-Sn layers for the first time. a-Sn/CdTesuper-

75°C rose to 91°C.transition from a to /9 phase lattice structure has also been grown up to 15
took place, even when the temperatureof the periods. For the growth of a-Sn, there exists an
samplewas kept constant.The movementof the optimum growth temperaturedue to the balance
boundarybetweena and $ phasescan be seenin between thermodynamicalinstability and migra-
fig. 2. Figs. 2a and 2b show the time dependent tion effect. In ourcase,it wasaround160—170°C.
changesin different placeson the sample,top to In addition, the movementof the a and /3 phase
bottom.The transition seemsto originateat some boundarytowards (110) direction was observed.
nucleussuch as a defect. Even so, the movement
of the boundarystoppedat the points shown in
the figuresby arrows. Acknowledgements
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