AT

(2010 10€ 17¢

B Ao A= InAs/GaSh 53 %
t} As¥} Sb Sl s} %E
W, As/InAs S&- 2k7+e] GaA
=St} Pendellosung 7H3 %1% ] Fourier

As/InAs®} Sb/GaSbe] SZAIZFHS 2+ 2 sect 10 secd
A XRD $1/3%=37¢ 27Hi %E—D}Eh 5o 161 A l %

A
H 529 Wgh= XRD +

FAle] : AE

I A &

A28 ‘%HExéaé(type—H band alignment)< 7HA]+=
InAs/(InGa)Sb &3 %A= strained—layer superlattice,
SLS)ol| 7]%3t Xﬂ]ﬂ’ﬂ@% Z}(infrared photodetector)

= 715] HeCdTe [1] 2ol wjste] At frazdefo]
AM WE-WE FIAF7E Folg ERE ofu) Auger
AATHE] Hob dAF7E El% CRCAC RS

TR B2 ARE AYaL olv [2]. SLSE Tl |
A 24X HelddEa x}(SLIP) A 24 WskE
Fato MEAS WA 57k 9lotA (3], 53] SHeld

(mid—infrared, MIR)IA €% 9] (far—infrared, FIR)
of o]2% FHSet el 2~ 250 K) 54 7Fes
7P Ee xW]EH YL 2w deA At [4,5].
HAAW7HA] ~8 pym 4 AJo] SLIPo|| 3k =
& [6-11]°] ‘5%01 WAL glon, H 2 AR
[320%256] FPAE A|=Fste] 77 Kol Al MIR (~4 pm) o
olo] Ao s AdsIsint [11]. T3k, tpgdstel] gtk oF
A (dark current)& 9 A 07 AAT 4= ¢l= AlGash
79 (barrier, B)2 A48k n—B—n 7% [12]9]4, 217} A

el =744 W71 MIR/FIR teje] o] F3d(dual

A o]

A $ot =

# [AAR-A] sknoh@kriss.re.kr

S 20104 11 294 &

ZHSLS) 2] A &2H(soaking) ol &J3F
t}. InAs—GaSh Aol As3} ShE

H| 4/ E9FE] U (InAs/GaSh), $2 224}, AWEZ,

22832 A20¢ 135, 201149 19, pp.35~41

¥}, 89l 446-701

"R E AT e Al e A E R e FREAT,

A 305—340

4, 201049 119 299 3H4)

Wz B9 XA AKRD) S Falel 2483

o] 71w A7 021 $1499] 2 Alol9] BEjZto =R E 2ANEISC
—like AWZE Fkal= vkA, Sb/GaSh S InSh-like AHAAS F&
W3k XS 0] 3l

JK=R
A U

5]04

e Aoz B4
[InAs/GaSb]—SLS A7l x AR o] 71 43+ XF
Al F2AIZ SLSell

=], Olﬁ% Ao A In—>Ga L SheAs A5 Eg] o3k

f
>
=
I

A 2% (Pendellosung) 7HIZE

Wavelength) SLIPE 8% - J&5 ¢
o} [13]. 231, [InAs/GaSb]—SLS AlH A4 d(inter—
facial crystalline phase)< 825 WEAA HM=(sub—
band) oA W} 739 whepA =
Qlo] ¥&= Ags st 471 7] wzel,
Aol A= SLS -2 A A9} A AdS
APZE RREA] M Elojof gt [14-18].

[InAs/GaSb]—SLS+ A=dje} 7Fdd)7} 0.15 eV HA

3l AxEA e attice m1smatch)°] —0.59%%1 %3

ol A28 SH2AZHSLS)ZA] [19], InAs/GaAs AA2]
n Mg Wsh= 58 WskE {39 }04 KAl=(subband) il
UXE FA "zA4 7F ok LA A (growth

oHyz

o 1 v

B35 o]l WL [20]0] o]o]A] B Aol

interruption) & TFSH AR Wsl] mE
o=
[InAs/GaSb]—SLS 7|

Hol| As = ShE &2 (soaking) Al
A ARSY] MRS 23t ¢ 1 58 HelE 18390t
33 %J’]r LA E 3 505 7] ) [InAS/GaSb] SLS

Pendellosung 7H3%1s
& st AW 2 24 }4 93 WAE A



IL. Ay

2 ATellA] ARE-E [InAs/GaSb]—SLS Als+= MBE
(molecular beam epitaxy) HWHO 2 AAslG o As 2

Sh FAAL A Qetars A Harsk =5 [19]0]A] 7]
E‘g]- /Hx]— HLHJJJr 7]1%4 o7 o o}r)r p—GaSh:Te 7]
(500 pm) 9el 510°C =04 1 pm®| p—GaSh:Be 2=
Z(buffer layer)S A43sta, 719 52 350°CE Ul
% [8/8]-ML9] [InAs/GaSb]—SLS 5057] A74=t3ict. o]
) V/II(As/In)$} V/III(Sb/Ga)®] BEP (beam equi—
valent pressure) B2 717k 4 (6.0/1.5X107" Torr)<}
20 (30/1.5x10"" Torr) &2 B5 dAsjr}, & Aol
Al Waks sy fate] BE F7]9A InAsst
GaSb T2+ 21l As¥} ShE FHol| e S2ES
F71819 5, As/InAs¥ Sb/GaShe] FHAIRES 77}
0—15 sec®} 0—12 sec WHlolA H3FAHT)

o Aol Ge(220) 2S o] &dh= 25 347
(double—axis diffractometer)®] it-dls XRD 4744
& ARl olw 2ok XA A(CuKa) o) 38 alls
2 717} AO=12 arcsec?t MAN=10"" (A=0.1540560 nm)
ot} BE AL (300 K)ollA F=a=$len, XRD 2
E=3 4 (rocking curve)S w/20—scanC.Z (004) th3 3]

Ao A At 247 &8 Wsh= GaSb 7]%3} SLS
Atolo] AZNTARNS dsh= XRD 49 71993291 0
2 2AA YAI9 A (0th—order superlattice  satellite
peak, 0—SSP) Alo]9] £2]Z}(separation angle) 0% ZA}
sielom 2709 T3 Alolo] YERt Pendellosung 7]
%55 FFT (fast Fourier transform) & #A{3lo] 1 7%
o wRY ARE AHslslqlt

_4

. A2 3 =9

Fo] M2 b2 Y2(In/As, Ga/Sh) 7} AANAM 523
m}ﬂ: [InAs/GaSh]—SLSE 5% 92(Ga, As)E -3}
= AlGaAs/GaAs Aetah= 2] 1 Ado] tha Ex3bsic)
=, InAs®} GaSbe] Ao = F+3o] K vhy7] vl
o], [InAs/GaSb]—SLS AHel+= InSb—like F3= GaAs—
like9} & A28 Aol EA)8to] STM (scanning tun—
neling microscopy) W9 AFdo] 153 = #} o} [18].

36

[e3

2 Ao As TEE She] FEE Folo] oHoR AW
T WERE fieslod, XRD] 73 M9 24 SLSe 5 ®is)

Fig. 1> Al 2ol gk A4 9] ®islE HolF
Ho7 4714 EE=(None, As/InAs, Sh/GaSh, AS/InAs+
Sb/GaSb) oA A7dak thE =<1 SLSS] XRD ~HEH (a)
3} 0-SSP £8] 75 vekdl 2 (b)oltt. ofw As¥} Sh
o FHANZHE 22t 2 secs} 12 seco]th GaSb 7] 2
InAs 9715 T =39} 37 SSPrE 2 whd o] Qlar, SAR
Zof w FE7te] BigkE & BolFa Qlrk InAs A%
A Ass ST 750l gt W) B5E o,

r N IS'ub'stra;te' I[InAs/GaSb]SLS/Ga'Sb'
(a) sLs [8/8F-ML /P =50

. %' InAs Cap As/Sb-Soak =2/12sec

SF 0 | 1

S + :
2 st

.'? 4 M\Muw[ ul MMFWM M ) LTI e TR

g F As/InAs \ ‘W‘ - 3

@ [ SbiGasb ‘H\ M ” W,

cEf | ' 3

S F o e HM WM i f il

E p SbiGash C\ W"ﬂ ™ 4‘ ]
b \ T Uy ‘

é F Lt it N.uW( it L AT RV T,

TFr As/InAs 3
3 1
SRR H’M'MA\ WM\M \M’NP#/\\"‘WM‘A (VRIS T 4
? " ’\!Olsoa.k"?g. PR SR [N SR S S SR [N S S SN SR [ SR S S SR T S S S
-3 -2 -1 3

0 1
Angle (deg)

Figure 1. (a) Representative XRD spectra taken from
[InAs/GaSb]—SLS grown at 4 soaking modes
(None, As/InAs, Sb/GaSb, As/InAs+Sb/GaSb).
and (b) plot for their separation angles of 0—
SSP.
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Figure 2. XRD spectra taken from [InAs/GaSb]—SLS
soaked by (a) As/InAs and (b) Sb/GaSbh.
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Effects of Interface Soaking on Strain Modulation

in InAs/GaSh Strained—Layer Superlattices
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In this study, the interface soaking effect in InAs/GaAs strained-layer superlattice (SLS)
on crystalline phase modulation has been analyzed by the x-ray diffraction (XRD) curve.
The strain variation induced by As and/or Sb soaking was determined by the separation
angle between the substrate peak and the Oth-order superlattice satellite peak in the XRD
spectra. Contrated that the As/InAs soaking arises minor GaAs-like interfacial layer, the
Sb/GaSb soaking induces InSb-like one. The Fourier-transformed curves of the Pendellosung
interference oscillation shows that the optimum soaking times of As/InAs and Sb/GaSb are
2 sec and 12 sec, at which the highest crystallineity has, respectively. An anomalous twin-peak
phenomenon that a satellite peak splits into two peaks was observed in the SLS structure
co-soaked by As and Sb at InAs—GaSb interfaces. We suggest that it may be resulted from
coexistence of two kinds crystalline phases of InAsSb and GaAsSb due to intermixing of
In—=Ga and Sb<>As.

Keywords : InAs/GaSb, Strained-layer superlattice (SLS), Interface soaking, X-ray diffraction
(XRD), Pedellosung interference oscillation
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