24 Vol. 24,Supplement
2003 5 CHINESE JOURNAL OF SEMICONDUCTORS May, 2003
MBE InGaAs/GaAs
( , 100083)
s InGaAs/GaAs
. . . 8~12um
InGaAs , s
InGaAs
: 5 ; InGaAs/GaAs;
PACC. 8110
;. TN304. 2 : A : 0253-4177(2003)S0-0078-03
1 90 s
[3~5].
. 90 s InGaAs s
Stranski-Krastanow (S-K)
(1] s InGaAs/GaAs
InGaAs/GaAs Lo
’ ’ 8~12pm
(QDLD)., , InGaAs/GaAs
(QDIP) (SET) InGaAs )
1996
2] 9 13~14 pm, 2
N , GaAs (100)
s InGaAs/GaAs
) 1}11’1’1
] ’ ’ GaAs ) 20 ~ 40

InGaAs/GaAs ,InGaAs 4~8nm,In

2002-09-16 »2002-11-18

(©2003



MBE InGaAs/GaAs

79

x=0.30 ; GaAs 24~ 34nm.
1.0pm  GaAs TEM AFM
, X
InGaAs In
(PLY .
3
3.1
40 InGaAs/GaAs
, GaAs 1. 2pm, InGaAs
4. Onm, In 0. 32, GaAs 22. Onm.
TEM 60nm,
12nm9 [1] SOl’lm, 6~
7nm R 1 10K
PL , . PL
1. 23meV, 50meV.
IO[
9k
gk
7}
6F
45}
X
% 4
3
£ 2
1
0
B T T R F R
EnergyleV
1 10K PL
Fig. 1 Low temperature photoluminescence
spectrum
(1] ; .
(300K) 2 45°
. 45°
9. 8um, 8. 3meV. ,
’ 9. 7#1’1’1 ’
14. 2meV. 8§~
12pm , 9. 5pm.

341

Intensity/a.
L [
=) )

»
20

i L
10.5
Waveleogth/pm

26 L Loy
15 9.0

2 (300K) :45°

Infrared absorption measured under 45°

Fig. 2

mode (solid line) and normal incidence (dotted line)

3.2 InGaAs
s InGaAs A
~D InGaAs 46.62.70,
80nm. AFM TEM
InGaAs sA~D
1X10",3X10",4X
10" 7X10"cm %
3 4 A~D
(40K) (77K). s
InGaAs s
~
AJ-{, h
£ A

Absorptionfa.u.
=

o
b

6 8 10 12 ll4 Ilﬁ
Wavelength/um

3 A~D (40K)

Fig. 3 Photocurrent photoluminescence spectra of

samples A~D at 40K



80 24

15pum 10pm, PL , R 8.0~ 15pum s
. 8. 0~12pm
InGaAs , s
b
’
’
, InGaAs R
,PL . s
b
r ~ [1] Leonard D, Krishnamurthy M, Reaves C M, et al. Direct
\
. \ Dee¥ formation of quantum-sized dots from uniform coherent
i\
~ '|\ A — islands of InGaAs on GaAs surface. Appl Phys Lett,1993,
e ! . e e
_d \_,_35.,,,\: 63:3203
‘_g /"f\ \\ B [2] PanD,Zeng Y P,Kong M Y.et al. Normal incident infrared
—_— —
g — \ _35meV absorption from InGaAs/GaAs quantum dot supperlattice.
g % .C Electron Lett,1996,32:1726
/ 1,' 25 meV [3] PanD, Owe E T. Conducton intersubband InGaAa/GaAs
_." \\ quantum dot infrared photodetectors. Electron Lett, 1998,
; D
= : 31:1883
1.1 1.2 13 1.4 15
Energy/eV 4] Phillips J, Kamath K, Bhattacharya P. Far-infrared
photoconductivity in self-organized InAs/GaAs quantum
L A~D 7K dots. Appl Phys Lett,1998,72:2020

. [5] Kim S, Mohseni H, Erdtmann M, et al. Growth and
Fig.4 PL spectra of samples A~D at 77K
characterization of InGaAa/InGaP quantum dots, for
4 midinfrared photo condutive detector. Appl Phys Lett,

1998,73:963
[ 6] Zhuang Q D.Li]J M.LiH X,et al. Intraband absorption in the
’ In- 8 ~ 12pm band from Si-doped vertically aligned InGaAs/
GaAs /GaAS GaAs quantum-dot superlattice. Appl Phys Lett, 1998, 73

(25):3706

Tuning of Infrared Absorption Wavelength of
MBE InGaAs/GaAs Quantum Dots

Kong Meiying, Zeng Yiping and Li Jinmin

(Novel Material Center, Institute of Semiconductors, The Chinese Academy of Sciences. Beijing 100083, China)

Abstract: The self-assembled InGaAs/GaAs quantum dots superlattices for 8§ ~ 12um infrared photodetector working at
atmospheric window are grown by MBE. It is demonstrated that the intersublevel absorption wavelength of InGaAs/GaAs
quantum dot superlattices can be adjusted by varying the shape and size of quantum dots and the thickness of InGaAs layer. It
is observed that as the thickness of InGaAs layer increased.the infrared absorption peak blue-shifts from 15 to 10pm. The

changes can be attributed to the enhanced effect of coupling between quantum dots.
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