20 8 Vol 20,No. 8
1999 8 CH N ESE JOURNAL OF SBM ICONDU CTORS Aug , 1999

INGaA s/GaA s

( , 200083)

GLi C Jagadish

(Department of ElectronicM aterials of Engineerings, Research School of Physical Science and Engineering,
Institute of A dvanced Studies, A ustralian N ational U niversity, Canberra, A ct0200, A ustralia)

Ino 2Gao eA S/GaA s 4 )
HeNe ( )
PACC: 7855, 7390
1
MOCVD MBE : ., 0 . o)
(18] INGaA s/GaA s ,

, Si INGaA s/GaA s : InGaA s r

L [6] S
GaA s/GaA s (4 Si

[7 9]
* (Na 19525409 Na 69676014)

, 1970 , ,
1998-03-07 , 1998-08-17



8 INnGaA s/GaA s 657
2
2.1
Ino 2Gan eA 5/GaA s 630 (10'Pa)M OV PE (M etalorganic
V gpor Phase Epitaxy) , TMGa TMIn AHs : Ho
500ppm  SiHs  (100)  (110) 2°
GaA s Ino 2Gan A S/GaA s, GAA s fiznmGaAs BB EMBR RN 0 BREE
2um /h, Ino2Gan A s
1.2um/h Si-0 210nm %387 GaAs WEE
1, (a) Si-6 GaA s o @
(b) 10 2% Ino., Gao.sAs I
, (b) GaA s . " " ©
(D)
Ina 2Gan sA S 10nm, (c) INa 2
610nm aAs =
GansA s , (d) Ino 2Gao sA 5/ Rk Cohs FHBGR
GaA s . 4.5x 10%am” ?,
GaAs ¥ E
5mm.
2.2
HeN e 633mm 1 Ino2Gan A s/GaA s
: mwW /an?,
/an (a ()
4Mz ! © L@
g 2 1 H
P 4
I~ ] 77K. 2
7 78
9 [—‘—_J
3
6 5
[ 3 4
2
1 , 2 ,3 4 .5 3 (a) !
& . 8 a 1.321ev 12mev,
: Ino 2Gan A S/GaA s &
1 V 1 1
, (101 3(p)
PL V Stark ,
, 1. 3208V , , 45meV.
3(c) , 1.313e/, 4TmeV.



658 20

S Bt E7 k7L 2E 2 P (a)
l)-U/\]O _4-O><10L7‘
—— AN R 2B I
3.07107 % o kB
—13.0x 107
2 4.0%x1070
Z S
= 12.0x107*
3 3. 0X1075 2.0X1 <
T
<1
2.0%X1075 —1.0x107*
1.OX1078 |-
—o.0
0.0k
' ' ' 1 | l —1.0X10
0 2 4 6 8 10 12
B # /A u
o BB 2 (b) »
LOX107 & BB, —14.0X10
° KB
— —4
3 - 2.0x¢107 7
S 2.0X107% &
= =t
g E
ey <
“ ; —1.0x107*
1.0X 1078 |-
—10.0
0.0
' ' L : ‘ ' —1.0X 107

0 2 4 6 8 10 12
Ei T E /e, 0.

(a) , (b) , (0 , (d) , (&)

, : 3(d) PL 1. 367eV , 112meV ,



8 INGaA s/GaA s 659
3(e) , 1. 397¢V 7dmeV.
' 5. 0% 10 |- BB B X
—~— BB H0x10
4 , Al 5.0X107° | —o- kKB /f
‘ =13.0x 107
’ ’ 4.0%X107% [ )
, 4a) v E 1o - 2.0x107 §
A 9 2
) 3
2.0%1075 | ~1.0x10™"
;. 4(b) 1.0X107 | doo
Alr
0.0f
| 1 1 l L | —-1.0X10 "
' 0 2 4 6 8 10 12
B % .
’ ' TR ® )
! LOX107 T & BEHL -14.0x 10"
' . ° kipZ .
ln (0)  An(0)Ap(0) (1)  soxio—f 73 0x10
’ P - 2.0x107 :
 2.0X1075 | <
i = &
= 3
) , 3 ) —1.0x107*
1L.OX107% [
In (@ An(@op(@ (2 0.0
0.0
w
! ] ] ] 1 ] _ -4
. , . oy L OX10
B /a0
I (An ((U) 4
+ An(0)) (Ap (W + Ap (0)) (@)
(3) (b)
, An(w  Ap (@
1 5 H
HeNe )
Al An(wW)Ap (0) + An(0)Ap (w) (4)
, , An Ap,
Ina 2Gan A S , ,
, o, AN, o<1, (4 :
Ale 26An (0) An (@) (5

INa 2Gac A S



660 20

An J. : N(z)G (z)dz (6)
G(2) , , G(z) lee™, 00 GaAs , N(2)
INa 2Gan A s ,
dAn _ An  An _
at - ¢ 17 -0 (7)
TT . An
1
An= G 8
n T1 RE: (8)
T
5 , , 1
, : 6 .
INa :Gan A S
, 4(a) , 2 ,
, T , (5) (8 ,Aln ,
, ) Alr
o
, 5 (B , 4 ,
4 (a) (b) , 4 1

Ino 2Gan A S/GaA s

[1] W. TedM asselink, Phys Rev. Lett , 1991, 66: 1573, Appl Phys L ett , 1991, 59: 694



8 © InGaA s/GaA s 661

[2] Meao-long Ke and B. Hamilton, Phys Rev. , 1993, B47(8): 4790 4793

[3] C I Harris H. Kalt,B.Monemar et al. , Surf. Sci , 1992, 263: 462, J J Harris,R. M urray and C. T. Foxon, Semi-
ocond Sci Technol , 1993, 8 31

[ 4] D. Richards, J W ager,M. M ajer et al. , Samicond Sci Technol , 1993, 8: 1421; W. P. Hongn A. Zrenner, O. H.
Kim etal , Appl PhysLett , 1990, 57: 1117

[5] Mao-long Ke,D. W estwood, R. H. W illiams et al , Phys Rev. L ett , 1995, B51: 5038

[6] M.VanHore G Zon andW. de Raedt,d Vac , Sci Tech , 1993, B11: 1203

[7] Y.J1Jeon,Y. H. Jeong,B. Kim et al. , IEEE Electron Devicel ett , 1995, 16: 563

[8] M.J Kao,W.C Hsu,H.M. Shienetal , Jon 1 Appl Phys , Part 2,Lett , 1995, 34:L 1

[9] JDickmann, Appl PhysLett , 1992, 60: 88

[10] M ap-long Ke, X. Chen,M. Zervoset al. , 3 Appl Phys , 1996, 79: 2627.

Photolum inescence of InGaA s/GaA s with DoublelL ights

Dou Hongfei, L uW ei, Chen Xiaoshuang, L iN ing, Shen Xuechu

(N ational L aboratory for Infrared Physics, Shanghai Institute  Technical Physics,
The ChineseA cadany o Sciences, Shanghai 200083)

G Li, C Jagadish
(D eparment o ElectronicM aterials d Engineerings, Research School o Physical Science and Engineering,

Institute & A dvanced Studies, A ustralian N ational U niversity, Canberra, A ct0200, A ustralia)

Received 7M arch 1998, revised manuscript received 17 A ugust 1998

Abstract The PL of &doped Ino2GansA s/GaA s heterostructures are studied with the
double lights The intensity of PL excited by HeN e laser increasesw ith the intensity of
the second light (w hite light). The experimental results show that, the increanent of PL in-
tensity for the undoped sample is the largest, and the incranent increases smilarly betw een
the sanples of the doped in one barrier and doped in the both barrier. The saturation ap-
pearsw ith the increasing of the intensity of tungsten filanent in the sanplesof the doped
in the centerw ell and in the interface A nd the increnent of the doped in the centerwell is
about 3 times larger than that of the doped in the interface The trangortation of the carri-
ers from the surface to thewell, the radiation and non-radiation are applied to explain the
above phenomenaw ell
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