S S O ¢

CHINESE JOURNAL OF SEMICONDUCTORS

25 g6 )
2004 4F 6 J

Vol. 25, No. 6
June, 2004

Ga,In;- P/ AlGalnP % S FFHRYIRUL/ fe 59615
ZRRTHHZMSER

I

(1 4 Physikalisches Institut, Universita Stuttgart, D-70550 Stuttgart, Germany)
(2 " E B B ROA Y BT L0450 %, RiE 200083)

W WGt GaAs JE Ga,Ing- P/ AlGalnP 2 it BIF () 0 2 W Wi, 48 755 Hh R Wi il F 90 3% it 1 BOF % 496 Pir A 8
T8y P A, 9 WY RS v i AR 35 TP R R 2 0t T, AT i 0 9 4R 3 TR R AT RO& AR AE T R AR 1 B
b AT AL RE. B 0 T 3E T B e A 0 (R B o A, 7R 2 b O 5 BT RAT . 0 ke B 1 AT ' B

A, T BT HEN I S T RO A ) R, Sk R D BN R T T E R SO R O T B

REEIA: Mol RO
PACC: 7865: 7820
FESZES: 0433.5" 1

ESTERE

XEkARINED: A

il

1 35|

Ga,Inj_ P/ AlGalnP 57 J5t 25 6 AT 1IF V %1 &
AARLEA R RGP B & B S DA 5 2E
REHE, 751 W 7 PF O 28 % 8 Ol 3%
(DVD) R ET Bl {5 LA FT EDAE 0 o] Wt
SN El T S T G B E R LR 7 U
v, A5 R S S5 T R AT A T R Al
REFNAE 8O G AREHE R B2 e 2 LaEh, R
LSBT HR BT B A A 450 10 L
o, KT BRI e Rai e 54 %R 6
2R ENR D,

fERE 2181 JLAE P, GalnP 4644 6L i CuPy 7Y
KA PG W 5] 7 K. L&, A%
GalnP/ AlGalnP -1 BIF b A7 7 B 4 1 0 2= W 58 20 AR
/b, — AN A PR DA AE ST A B 1 IR A

V5 247 2 0 9 T B, WO R0 s S i v )
2N TR S AR 6 AR v 1O (B, R

ESI S PR

XEHRS: 0253 4177( 2004) 06 0651-06

9% GaAs 3 Ga,Ini_ P/ AlGalnP % 4t 1~ [ i), &1 3]
PRIAEL'TY S ISR A R WF 5 7 R 2 e 5 A 0
SEAT R BT g e eI

AT S GayIng- P/ AlGalnP £ 1 BF K
Weide. I SCi vh A7 AE AR S = e 5 TR, 2 bt
P, JLRYFE A Fabry- Perot T35 H5 e 4 HH ¥ i 25
Ay ) T 6. 33 I SO e S %, GA B 3% B IK Fabry-
Perot T~ B4 (1) 2 . L1~ B8/ JL 43 XM 1 BR AT
DRI T 73 CAAE RS 57 5 . i Bh T 0k s S8 3% it LA 3% 5 B 4%
1, JE e HERGI & BRIT A8 Bt AR AT I 1B
ARG RS T I RIIE.

2 SRIG

SCEG I T GaAs HE Ga, Ing P/ AlGalnP £ i1
I P R S R S 5. Ga 410« 43 S HCA 0. 52( i
FEUCAC L7~ BF) A1 0. 40( T 3 A8 Bk BF) . A 5 AR
TR 45 S WULAL 272 S AH A ZE 1 %, 4T A GaAs, 2K
WLRE R 700 °C. SEEG H F ek B AT M WOR G U, FC

P AR RO B (e HE e 02ZA14114) , [ 5 AR OL G fikHE Y5 60276006) FTE B I N AL EERIF AT & 0EE O (it ik S GO01CB3095) ¥E ih

T H
o %
2003-06-08 i £, 2003- 11-06 52 i

95,1965 AR, WL, 32 AL S A S AR R A IS

©2004 H[H L F 2 42



652 R

L 254

T H S CBARRE BRI 28 08 FL St A
T, WA R B N 6em™ '(~ 0. TmeV) . b T 3K
TS AR A TR ()35 68 L, R 5t e T 3
o O A U, AR A TR LA (1. 8K)
Sy — 71, 9 T i S P00 S FH W 2 S e i
5 T BTN 9 5 BRI i A3 30 ) PR X, 7 T B
FRE ST 7 160 M T 7T A MRG0~ 6. 8T) .

3 #R5iTiE

3.1 RUEN & BY [ e

TGOS FE W S 4 - 3 AR AR A KL
WA, I V2 T T A R 2 A 2
JIUHE () S 56 s 1 20 AHAEREIT GaAs 3E GalnP/ Ak
GalnP TP, BT GaAs X E> EY™ AAHR
S RO, T A B A BROT g R T £, R
FEX AT A #8702 b LA 5 A Rk 47 %Ul’){l*«iﬂll i
TR HE A HUBERR 2 1k 19 25 08, = 7 BEFE AlGalnP 22
P2 B AT JEE — 28 R N T A 1 5 4
i 1 R,

GalnP 2nm
( Alg. «.(:ﬂn.y) 0. 52Ing 45P B
GalnP ~ 100m
( Alg m(:ml.u) 0. 52Ing 45P 4nm |
Gaulny_ P 10 |
(Alp ssGag 34) o s2Inp. 4P B,
GalnP 2nm
GaAs buffer 30nm
Substrate GaAs

el 1 AR R A 5 R 1 o P
Fig. 1 Schematic structure of the sample for absorption

measurements
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Fig.2 Typical absorption spectra of a lattice matched ( x

= 0.52) quantunrwell sample measured at a temperature of

1. 8K and different external magnetic fields
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high refractive index ( ng< n> ny)

X1 B 2 B iR &, BT GaAs # R TE
DR I A g, SRR S RE 2 00 6Mm. 35 HUA
EHOSF R4 55 %08 3.4, % 18 3 i 5k HiES, ¢= ¢,
o R (4) T3

11

XN

X2 R 5 B 2 ¥ A A &, W%
SR 3% V5T PR AT LA AN 1 MR R B R 1 22 06
HRAE 7 FE(4) , BB S99 16 T4 B 44 X AH

AU 7 Ve 22 A0 P4 1) o, D 200 AR ARG B3 A JE A A RO o
JERE . FE b 1) 20 Bk B &85 W) 5 1 00 Of 50 0 2 AR o
T, PR R e BE AT 25 5 5 R AT B 2 6 R T
WL . 46, 3L T %) GalnP/ AlGalnP it 1~ [k i 7
5 R 0 23 BT 2V S AR 1 BRI av SR T
BT 0. 26V, A g PRAE 1) 58 b S e P T B2/ 4R
2R 7R H Jilg- B8 73 2447 I BRAE . IX R =T B
S22 68m /N E] 1em LR RT3 FE
MR, GG RRE, 6l 538 K/ K GaAs 4

~ 250em™ ' =~ 31meV

JREUAME ORAIE AL % 58 K 6 5 5 JE i, AR Ak FR UEAS 4t
SRy BF. Wi 0 DAL T S8 . AR TS, R
SN HE 1) d K UF AR HE T, GaAs #H R A 15 245
Bk, B AT 2805 BE DAL AT AP AR IR

3.3 GalnP/ AlGalnP £ FBj8Y 2 5Fig

FH 1 5 S5 il (R0 R L AT 2R LT B 1 TR 1
ZERY. TSR] (1 0, 3X L AlGalnP 2% 12 (1 2 1 B
F B, 43 HHCA 50nm 1 20nm; GalnP/ AlGalnP 1
BRI 9. A T W b ) 8 T B A OCBRAE, 4
BRI T BRI R I — AT 410nm LY GaP:
Zn AR 1 A9 2om ) GalnP |2 2 04T
AT 20m JE(H) GalnP J2. XFFE S 1) GaAs 4o i W) & A
ATART 6l A 2. 52 58 v NS G ER 5 RE S K IR 4R 1)
B o= 45 1. W R J, T FE(2) Ri(4) b oe=
12, & 5 2t T O S IR S R SO AT L
888, T W% 0 o £ 50 TR 5 RO St — IR 4
.

B,=50nm
2 nm capping ll

B, =50nm
410nm capping

=3000 nm,2 nm capping

f??

1.5 16 1.7 18
EfeV

1.9 20

Pl 5 St i SO S R I B
Fig. 5 Reflectivities of the samples with different structures

before and after improving the sample’ s structure
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Fig. 6 Reflectivity, its derivative, and PL spectra of a sample with improved structure( 8= 50nm, B>= 20nm)

ping layer is selected as 410nm GaP (a) and 2nm GalnP (b).
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Absorption and Reflectivity of GaInP/ AlGaInP Multiple Quantum Wells:
Influence and Reduction of Multi Beam Interference

Shao Jun'"?

(14 Physikalisches Institut, Universitat Stuttgart, D-70550 Stuttgart, Germany )
(2 National Laboratory for Infrared Physics, Shanghai Institute of Technical Physics,

The Chinese Academy o Seiences, Shanghai 200083, China )

Abstract: By measuring optical absorption of GalnP/ AlGalnP MQWSs, the difficulty is explicitly illustrated in studying by the absorption spec
troscopy. The high frequency oscillation observed in the absorption is identified to be multr beam interference. A manner is taken to diminish the
interference by reducing the effective thickness of the sample. Improved sample structures are proposed for reflectivity measurement, which leads
exciton transitions to be unambiguously identified. With the aid of spectroscopic derivative, the excitonic transition energy can be definitely de-

termined, which warrants a reliable reflectivity study of the optical properties of the MOQW systems.
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