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Fig. 1 Schematic diagram of photovoltaic

spectroscopy measurement system
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Fig. 2 Photovoltaic spectra of asymmetric coupled double—quantum
well P-I-N structure at room temperature
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Fig. 3 Photocurrent spectra of asymmetric coupled double—-quantum
well P-I-N diode at zero-bias at room temperature
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Table 1 Measured results of photovoltaic, photocurrent and
photoluminescence spectra

HH]_lw (eV) : LHuw (GV) HHlln (eV) LHun (eV)

Ytk (EREE) 1.458 1.468 1.522 1.545
Jetk (MWEHE) 1.457 1.467 1.518 1.544
YeE 1.457 1.467 1.518 1.545
IEF . 1.456 1.464 1.517 —

BRI X FIEXT RS DB P-I-N S G RE ™ E . TR
R P-I-N i, A I KA~ TABEEERE RS XTREEGHHMTUH AR



92 a4 5 & Kk K2R 12%

Vo din fHE. Vi, BN 1.4V, dip 25 0.84 ym, 3

- ZHNERY Fn K/MKN 1.67x10*V/em. X

AV AW —BHEAT, RHAMERNESRESELT
= T bR, R TRESL TIHRREL. B4 8k

SEFRRLE LB P-T-N Gt R 40 7 B,
S I T A BEHLR 4 T RVORELR, BIEE

- AT HRR TR TR T .
i IR FUBEA 6 A B 2
I = o AR T KT (—RE Z A7) b
— |\ S RAES ERAB TR FRRES B 72
e ICEALET, EB RN A T2 AR AT b
W14 pEssE T OEEERRTRE B, EER
L C B AT, RERERNLZ 5N, A T2

Pt 1 St g o b ey g B SR
qtiantum well P:I—N structure REFTREMETESMEEESHERE
A A R I UEE B A e BT -
2RO RWRTES bR T EIRFEI R ILRILE NS, XREY RS
LR TZE NERsNE (B AR ENEBHERERIT M), WHEH
TESEREETEE TSR (49 60meV). A R HKEZE BT A fE%E
B THZEXOBE2E. REERSEHT, BTEZANARRERFS, Fibtd
THBRFILRZMME, HMTROGEL, mTENZBSHERTREBEMERHEZX
ESEETIRRE, BFHEXARB R R LEG — o5, wHEREH
BETERGBFLSEARE. YL R EADS LH, BRESN, TR 4
KA L E BN BB = RSB 2 R P = CES, U LUERRFIEZNES, R
FELREFR RN YHMAtERE 5 EABYS HH,, % LHi, BEMESH, 3HE
M7 2 B R T X E BRI T N AR B B B R PR BB R 8. AR B T3
SEMHETARNRERZIER, —2URSHEFIARFIEHERES, —BREFF
EL RS AR £ 300K BET, RINATHERTTHREEEEFR. R
HERTENRESH TG, BB RRITEAREAAEEE, A EXEE R
R — R R AR E YL
M 2 AR, BURTEMFET EEA U RO BB 2R LR e B M E5], RE
R ZAF HHy M LHyy BOEERIHXRE B E AR . ERBEN, BREHEHK
REHT 7 J7i, HHu, WREY BET LHy, WIRE; NERAN, BN RE
H—EVTTF Z2 58, A—$EET Z FE (BECRE R 018 A mRR) .
LHy, W3R IMET HHiw BHRE. AR ERERBR G REERE S
MM EARE, BENRESEL THRERTRERTEN, A, SR TR
Thi AR 75 8 0. R 2 F e S BRI SR R RO iR RS VL BTk 2. EFBRERE B
WHERIEREFTH T, BT - ZNESRHNIER o NRESHEE RS L.



2 1 AR EXHME L P-I-N £ RIEmR .

TR EPME L (k=0) BHE, S¥EEEFELT Z Frnt, BN (S, =+3/2) #ig
239 (J, =+1/2) THRHR T T 0 RBEE T T 52 9 IE T 3/4 f 1/4; iM%
KB TATF Z Fire, BE270MEBSMEEREET AN BIERT 0 A 181
TR AR R A PR T4, BT TR RIRA M LR KX
%, {AASHHA HH )y, #1 LH )y, 80T BR 0 AR 0350 B B R SRR RS L IR E 5
SERYSREY, XA TASHEA SR MIRSRAR & B A B HH11, A1 LHiy, WFr NS
Bt HHagy F1 LHo, BF1T HSERASGE. BB EH, RIS EBHERER -1
# ik, iR B g .

3 &g

RIBRANHAHEENTOR, WS AETHEMRBR 4 R 6 Bk 5% B M RETF 45 i
JEXT PR B P-1-N Zi g ZRe g R E K, MHRITENERR. EZHTE
ST BRI IRRAS R RO B X S8 AR IR AR X o B 14 D6 ARTE SR FE AR T B
WA BB P-I-N gy #y )6 Y v AT HY.

&%k

1 Sauer R, Thonke K, Tsang WT. Phys. Rev. Lett., 1988,61:609

2 Livescu G, Fox AM, Miller DAB et al. Phys. Rev. Lett.,, 1989,63:438

3 Oberli DY, Shah J, Damen T C et al. Phys. Rev., 1989,B40:3028

1 Matsusue T, Tsuchiya M, Schulman JN et al. Phys. Rev., 1990,B42:5719

v Lee J, Vassel MO, Koteles ES et al. Phys. Rev., 1989,B39:10133

Nido M, Alexander M G W, Riihle WW et al. SPIE, 1990.1268:177
Roskos HG, Nuss M C, Shah J et al. Phys. Rev. Lett., 1992,68:2216
Schmiti-Rink S, Chemla DS, Miller D AB. Advances in Physics, 1989,38:89
9 Xu Shijie, Jiang Desheng, Li Guohua et al. Superlattices Microstruct., 1993
10 Xu Shijie, Jiang Desheng, Li Guohua et al. #FxFE

11 (LA, QKRR SRBESE. 54548, 1992,13:333

QT =~



L]

94 a5 2 kK ¥R 12 %

PHOTOVOLTAIC SPECTRA OF AN ASYMMETRIC
COUPLED QUANTUM WELL P-I-N STRUCTURE

XU SHINIE*, JIANG DESHENG, ZHANG YAOHUI,
Luo CHANGPING, LUO JINSHENG*

( National Laboratory for Superlattices and Microstructures, Institute of Semiconductors,
Chinese Academy of Scierices, Beijing 100083, China)

Abstract: Photovoltaic spectra of a GaAs/Alg35GagesAs/GaAS (50A/40A/100A)
asymmetric coupled quantum well P-I-N structure at room temperature are reported
for the first time. The photovoltaic spectra clearly show the “step-like” shape and
distinct excitonic peaks from the two quantum wells. The energy positions of these
excitonic peaks are in agreement with that of the photocurrent and photoluminescence
spectra. In addition, the polarization of the heavy—and light—holes excitonic transitions
in the photovoltaic spectra has been observed. The mechanism yielding photovoltaic
spectra is discussed in the paper.
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