B4 By A 52Kk #H Vol. 14, No. 4

1095 4 8 H ] Infrared Millim. Waves Auguqt 1995

& BEILYILFES IR GaAs/Si
SMEERSP 1. 13eV BT -

REE & % A¥Z F B Fdk Ex

(PHEBEREREWET N MR SYWHETRERE, K, K&H,13002D)

2xE
(P ER M ¥, X ,300300)

AR
B 22 P S HLT B L P2 710068)
WE IR BT AR KR AT R T SR AL S TR A S
HHBE L& K 8 GaAs SNFER 9 1 13V KB MR EMH RV KXW A M E-2 2244
Koot R4 1. 130V SO0 M6 000 8 0 00 B0 MR B0 R BB A R A X R B R £ 0 2

FRHRAESAN K 5 A0 295meV, il 5L GaAs/Si AR EFTH 1. 13eV R AN B K E-REMNT
FROEAEA

MGIA T, E KK E, B K GaAs/Si.

51

anp

XK BB THAR R A KHARN R B, 7 Si MK LA S RIMET -V LS
LS8, Bl GaAs 25, HE B FERBRBERTHERLHHT GaAs 5 Si p &k
REEMBK @ 1Y% RENREN R SR, 27 GaAs JMER oS 508 6048 % 5 M
F1 PR ARG, PRI W T GaAs/Si BOBHIIHEIR. P2 B2 KA X R EBE
S B R [ B VG I RIS T GaAs/Si R B 25 Hy L B 7 R0 % 644, i 45 26
GaAs/Si SMER PR IR K AP FRA).

AWM E T HE Si LA KR GaAs MR R TR BEOE TR 01, 5 1 B i BE A 3K
BRI, B BB GaAs/Si SMER M 1. 13V RIBH IR 11, BT IR RER R LR
BT LIRAEE.

*EEARHZESNPERERKEYER IR SYET R R ERERWEIKE
A 19944 7 A 12 HEH .M 199541 A 11 B ®l




272 5 EXPEFER 14 3%

1 X8

SRR SR S B A VAL E ST MOCVYVD) 3545 n B Si 31 E L4 K GaAs ShE
B. Si #1JK2 (100) 5 14 , i 71 (110) 4°, 295 8 | NH,OH, H,0,.H,0 fl HC1.H,0,.H,O &
WA mMRFER, RIGHHF 1~ 2min, EETFAMERREARNE. A KT R
1000°C i AsH; 4bF 10min, FEEF| 400~450°C, 4K GaAs 1 ¥ Z 25nm, HFEF 700C,
=GR e, V/IKH 30, £KBEHR 100nm/min, EKEEH 1. 5pm
GaAs B 44, A b2 C-V B € GaAs SMERPRR FHEELHN 2. 5X107 cm ™.

ML AN TR Y3 B He-Ne 3L =4 Y 632. 8nm BOECMBM AR, R EH
ASBHA KB AR EIEREE A, APERERE TR RE, HmETL N E
N 1072~10*°W /cm 2 K6 MI P-2 BUYCH f {U3EAT 40 08 , F R I L% Hlpy EO-817L
B Ge HEHER A EGR.G BB B, KM A 800Hz, B )5 A X-Y idR&Mid R

2 SRR

B 1R S #E FEKR GaAs B TE 77K BE T RS8R Ye il MR 20
1. OW /em?. Hl M BHLEE I RAIT HT8 8 008, L R A B L R EM
X R RIE, BRI ME MK MAE 1. GaAs/Si S EBR K E TR 5 M EBKE
e s, M EAER 5 A 13eV) . B(1. 04eV) . C(0. 93eV) . D(0. 84e V) HI E(0. 78eV). it
4, 2E GaAs HAEHILBIBIAY 1. 32eV R BIA N SR LG (Gaa) 7 KP.

B 2 3 GaAs/Si #MERTERFEE FTRHEBEE L E. RNTUED, YWERF Y
W, MLLIPE R & A B 4502 A B (1. 13eVOH B (1. 04eV). R E 5t
| 200K Ze 4503, A MEEEA I 2, JLAT B AN GaAs SMER P EBEMEL SR X HR
TTEE LR Yo A B8 e R . AR GaAs SJMER P EH A 598658 B KR b2k
e, &

I=Cexp(AE/KT), (D

A I HEIEEC HHE M TR A SEEMN 14K FrE# 100K B, FAE R EAR
AR RS SE TS, H A L@ R M, B 200K BEsg2K0K. d1 (1) ]2 208 A
RIFABUERE AE, 5 0. 17eV, W{H 5 GaAs HEGPIHIRE DY 1. 22eV M R EHF M R BTE RE —
B RIMME T GaAs SMERPRIEH A WL REERREN ALK FME HEREA S,
RICHAG 0 FE B B 08 . ARG AR AR AR AT, e 98 R IR B A AL W R R

W(T)= Bln2)V2 S ?hiw| coth (hw/2kT ]'?, (2

A H S 4 Huang-Rhys [HF, k0 HIEIFTFRER. HX (OB ESTREE BRENHF AN
Huang-Rhys W F S=4.5, 51 = FH R ho=20meV, F M o[ HiE 1. 13V EXWF D



4 1 BRI ERANMUF MV GaAs/Si SMERH 1. 13eV K HHHHERT I 273

Frank-Condon fL# Arc &) 90meV.
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Fig. 1 Photoluminescence spectra of Fig. 2 Photoluminescence spectra of GaAs
GaAs epilayer grown on Si epilayer at various temperatures
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Fig. 3 Temperature dependence of peak Fig. 4 Excitation intensity dependence of
energy for the 1. 13eV PL band the peak energy for 1. 13eV emission of

GaAs epilayer
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CHARACTERISTIC STUDY OF 1. 13¢V PHOTOLUMINESCENCE BAND
IN GaAs EPILAYERS GROWN ON Si BY MOCVD®
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(Laboratory of Excited State Processes,Changchun Institute of Physics,
Chinese Academy of Sciences,Changchun, Jilin 130021 ,China)
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Abstract A study of the 1. 13eV photoluminescence (PL) band in GaAs epilayers grown
on Si by metal-organic chemical vapor deposition (MOCVD) was made at various tempera-
tures and excitation intensities. The 1.13eV PL band can be explained in terms of the re-
combination luminescence of the donor-acceptor pair. Changes in PL emission energy and
PL intensity as a function of temperature and excitation intensity lead to the identification
of a 295meV deep acceptor and a 5meV shallow donor. It was verified that the 1. 13 eV PL
band originates from the recombination luminescence of a Si donor on Ga site and the next-

nearest neighbor Ga vacancy acceptor.
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