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ABSTRACT : ZnSe/ZnTe superlattice (SLS) buffer layer was introduced to reduce large lattive mismatch for GaSb films grown on
GaAs(001) substrates. The qudlity o GaSb layer grown with and without ZnSe/ZnTe SLS buffer was compared. The SLS buffer
enhances the surface morphology of GaSb at the initial growth stage by suppressing initial three-dimensional growth due to lattice
mismatch relaxation. The crystal quality was also improved which indicates the feasibility of ZnSe/ZnTe SLS buffer for the growth o
high quality GaSh films.

KEYWORD : Molecular beam epitaxy, GaSb, GaAs, ZnTe/ZnSe, Superlattice

ol ZA&H, GaSbel HAA AF Al AgHE 7@

1. M 2 AuwtH o2 GaAs[3l$ InP4]Z  AgSol Uk Hl

InP715#o] GaAs7|®o] WM GaSbae] Az FAFS

M-Sb Adel e weas e = Falgd AT 7B AHEF] o] MBEZ A% A st AAE
AHREE gold thele=(1] #-AE[2, zelm mFEs st AAste n2 A2 Qe H3H e MY
AAAA[3] B ge thers Ropld 2 ks sxa A 7B ofelgel Addslel asEE, E ATl
qlt}. wWeld GaSheS W EF BEd e g wwd  GaAs7|Be  GaSbdel F Az FAYE  ETE,
Hao] /AL ARA IQch 1Y GaSb dolHiE e AMEH|WTh kA AWE Hieh Zol, GaAs7| R GaSb#}2]
A5 gEdste] olgde Soz AL sy Be FAY T AA 2T g3 As-Sb FARY 72H F A

o J}N rlo

* siyoung@hhu.ackr  051)410-4833
* jiho_chang@hhu.ackr  061)410- 4783

_21_



ZnSe/ZnTe 277} WHFE o] §3to] 43 GaSh uhze] #eh A

542 A7k 42 GoH7]8]. AR, M-V 3829 MBE
A3 VH QR Bod ZFAW Alolo HEL op)
Ad g JTHEL mEtA GaAs7lBe]l FAe GaShE S
BRAN717] M 2L W Alxgle] Witk fale=
T ATEXN GaAs7]® Sl GaSh RS ¢ ZnTe
HHE AMESIATHIL ZnTe ®H3L GaSh dhete] Wy
TolFErH10l. 1% A%7) (Heteroepitaxial) GaSb ®Hate
AR NI 98 N2e A% WhHoZ ZnTe
W3 ARYS A "ert gk gg2PAE o
Mol thafiA o]m] Chang ZE°l Y8l Bart Ho itk
352 ZInTe/GaAse] ZBAAEL Hol7] st AL ZnTe
W #H32 AR, X-H 3)™Y (x-ray diffraction) EHoZ
< WX EE JHgE A& Basgoill] ®3 RC. Tu
J%& ZnSe/ZnTe A W Zo] 7@} ZnTe whtzie)
A9 (dislocation)s o} ARFAE FAANAY =I 27z}
W Fe] FAHLE #F d9 (threading dislocation)& o}
o]F AH%7|(heteroepitaxial) ZnTe ool W& AYdT
(dislocation density)& 7Ftke A& BustgtHi12]. wtehd
& AFNAE ZnSe/ZnTe 2 A A Bl HZ0] GaSbi#} GaAsTte)
Az FAEE Y 7 Ug Rojgm I =3 dA
AFE W& Fee A7 AFAME Bur} Hol QA gt}
o2t GaSb# GaAs 7|® Abolol  ZnSe/ZnTe ZZz}
B33 Aoz AAAHE FIA7InA} st 2ZHz}e
AFEe] HA3E A8 AA7Ee 2 RHEED A7 (intensity) &
#Es o 2A2 WHF 9ol GaSb S AAAA
nZ23A

2.4 #

GaAs(00l) 71#& 7] A3 F NHOHHO0:H.09
etchant2 A& HAAIZ F Ing o] &3l Erjo] 2&aig).
a2 o)F FF AW YR AXEHor MBEE o839
3745 AAE7] Aol beam BHHE o] AlOJNE o] &3t
AASATE ZnTe(ZnSe)9} GaSbe 31823 Q= Zzh
V/OEL ~22 V/IIEFL ~308 w39l o 620 °CollA] 15
7 GaAs 719E 13F AW YollH x2S AT
dA8 T4 (Ux2) AZFE (reconstruction) H¥-L RHEEDS
ot BAFKT BRE AFQ AFFAL FUAEATH
olm ZnTe(ZnSe)$}t GaSbe] Ztzte] A34L 400 nmvhe} 460
nm/holt}. ZnSe/ZnTe 27} ww9 ARz HHzis
#1381 RHEED ##& AASY}. ZnSe/ZnTed type- IO
Aol A& photoluminescence (PL) Z4& E3l9 Flslsich
PL &£4& 93] He-Cd laser (325 nm)% =&Aa 32 ecm
monochromator’t AHEEIATH GaAs(001) 71 o] BiHE
el 4 GaSb (WE-A)® GaSb# GaAs(001) 719
Atolell  ZnSe/ZnTe 48 F7] Z=AA WHE AlL3d

AFAE-BT F 7HA AE9 o]F #%7)(heteroepitaxial)
GaSbe| AAAE vwstHtt X-4 34 (x-ray diffraction)
35 T3 AE9 F2HY EAHL ZAUx W

42 4x¥ @97 (atomic force microscopy)g ©]4-3+e]

g
#EsA

GaAs 7|13 9ol FA 2 GaSbe AN YN E &
Az} FA(~78 %) ZFole AHol FL3T}E ZnSe/ZnTe
ZAAE ©] 83t GaSh/GaAse] AR RAFL Fol= AL
A= 2FA T2E GaShH RAFS Holx AxMS
< AT 2 dfodEe Az BAZS woz 9
asts=Qznsetamre)/2=0588 nm? AAYS: S A= 2AXE
43t} kATt olej gt 2AAS T ZnSepsTens AR
< FAFSHAIRE ZnSeTe alloye AAZA 2L 24 o
RO 2[13] 2AAZTE o] &3 By FE AHEsTh

= ZnBe(O/ZuTe(0) SLS

L t=1%am

13

-

=

S

B

g

.g t-2.5am

-4

af L Ty P X
3‘-‘ ") a,,~t5%3am  t=10am
TN
g“F a ctisam  i=Sam
I SAAAYAYAYANAYS
g::_ o -¢53am  (-3.3am
a | Asha AN\
£ SEAAAAANAAANANAAA

Sabe 4 - -

0 moThne(nc)‘w 500

Fig. 1 RHEED observations of (a) specular spot intensity
and (b) in—plane lattice constant in the growth of
7nTe/ZnSe SLS on GaAs
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Fig. 2 PL spectrum of ZnSe(25 nm)/ZnTe(2.5 nm) SLS
measured at 10 K.
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Fig. 3 RHEED patterns during the growth of
(a)sample-A;GaSb/GaAs
(b)sample-B;GaSb/SLS/GaAs.
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Fig. 4 AFM images of
(a)sample-A; GaSb/GaAs
(b)sample-B; GaSb/SLS/GaAs.
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Fig. 5 XRD (004) o/w-26 scans of
(a)sample-A; GaSb/GaAs
(b)sample-B; GaSb/SLS/GaAs
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