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Abstract:  Impurity¥ree Vacancy Diffusion (IFVD) technology on InGaAsP superlattice, which lattice—
matches InP. is investigated experimentally, with 5i02 deposited by plasma enhanced chemical vapor depo-
sition and rapid thermal annealing proceeded with iodine tungsten lamp. Up to 50nm blue shift of photolu—
minescence spectrum is observed, which shows IFVD has a capacity to treat QWs even without any impu-

rities or strain. Factors are also discussed, that will affect the repetition of IFVD.

Key words: superlattice material; impurity-free vacancy diffusion; InGaAsP; quantum wells intermixing

* W AR R R 4 W B 5T (JEVE 4 69586002) [ Project Supported by National Natural Science Foundation of China
Under Grant No. 69536002|
WA U5, 1969 “E AR, W wEse A, BUANR S SO Y T2
1999-10-27 Y31, 1999-12-13 3£ Fi



1108 o5 ko 21 4

PACC: B8115: 8140G: 7480
Article ID: 0253-4177(2000) 11-1107-04

jillfs

1 3

16 AL F IR PIC) AOEHF IR OETC) HiAR rh, S o) B TEHEAE [l — f A R L AT %
RIOHE R T 85 I I LB LR, IOBDBHI A SR AT, AL B4 FUAT AN () a7 BRI 28 1 (L3 e ) Bk
FEl W FPRR A QW) 1R 12T B LU AR A7 2 20 - - IR 4 fr AR 9 1 T Rk PIC A
OEIC A TRFFE R, 11 linois 1) N. Holoyak /N T- 1981 4EHEH QW1 Jii Lok, CUk it ohhAS [+
IR AR A7 IR 2 e (S 7 N B LN % D 1), A0 G SR 7o 4 Bl o ) TGl R 20 1), i
A7 R e A AR E N B Al AP AR K RT A) (I 2% 05 4 Impurity Free Vacancy Diffu-
sion, IFVD) " M TS ok, IFVD ik A ms N, wrilh A BER [a) 1, AT L2 6 2p PR R A i 2D,
1) L 2D, AR IR 5 ) 43 B A, 2 — PR S iR A,

it BIFTR A A e Y DR B S T A (Q WH) O D A ROk ik B 4 - W A ) B gk
[ R AR. TFV D BEARTEAR SN BN B0, BB AT W I (0 B e 8, e B AR ) RT A L b, X
A A 7 38 O A IR I BT IRCR B L AT AA B B PR AL 75 IRV D TP, 38 0 A 5 5 A 3
Si02" 1 Si0 N, SINTLSeF T B S0 1 PUVAR, G el 3R R [l BB AR A0 1 TR T AL AT B Bl
A5, ANk 3 e dg 0 R0 O AT AL AR A AE B LB DL Y SR 1 Si0a MR, S b BL R IERGE k. SR T I
R TCE Ga {E SiO2 AR, fEIE AR RT A KR Ga ) Si02 T YL, T3 Si0a BEF 724 It 2 i
BT e R0 A o L) B0 TR Si02 i, AR M T PHE & B E A W Si0, BT st Qw1 4
FHMERL, —#UE Y Si02 WA EHT LB ek Bk i 517

AR 3CIE H A B 7SR AL R A DUEY  PECV D) A K45 24 (10 55 TnP VLAY InGaA s/InGaA sP 8 5 4%
SERYAE AL E S102 L, B MU AT % JLHEAT T P HGR kL PL I G A 300 HGE SOnm (R A RS, K
WG A4S 24 BE S TRV D )R A2 it R G RO SO i 3 5% TRV D T 521k 1 B 2 EAT T 4, i Hh ek
HETFVD JEAE 1 5C Bl AL T BE AR A0 i it

2 ISRt

I 36 P R A RE R bR 5 InP PLAC T InGaAs/InGaAsP B bh B 858 SME Jy, A2 R H 42 A7 HLAL
E P ASEE(M OCV D) REEAE(001) U] (1) InP #HE AL FEM 51 B InP A RS A4y ) ) FAK
WM 26nm WO IEIE A= 1. 15um 11 Tno. e Gao s A so.3sPo.e IS I2: 20 1 101G 19 48 0 5B (AT 52, i
%20 Snm [ Ine.ssGao.2A so.asPo.s2 B BF AL E R 100m 1 Ino s2Gao. 1sAso.3s Po.e 22 28 B AR B il 6
26nm (1 Ino.22Gao s Aso.ssPos2 13T 28 dir AT 50nm (1 InP b8 66 J2E. 9256 b 4 45 B 2% 0T 51~ 4 QW I
) 5 0 ity (A 9E Si02 BT A W ¥ TFV D BN, 7% 2HE R A 45 2.

B 28 bRfE T 205085, AR M ] PECVD #A— J2 JE LY 170nm 1Y) Si02 ML 5 8% I Sio- 19
FA R Smm X 3mm (9PY Jr, BT F RS KT 60 2 AT AT D AR  pRadt PGl ok RT A T RR (8 T il A2 24
2 50°C /s, A5 T50°C 1l AL R, 0 7 B ORIt il T RD, B s K AT P A, v B A AR A
10s. HEAN LR b, SR 35T A0 s A JF LA N ASURIEAT (R0, R R TR TR OG M GaAs I
b seeeh, 356 PUAS R AE 750°C AL AT TR 15,3040 Fil 45s [ Ab B

AT TFEVD IIRCR, 76 28 0 ZURURR DG 25 N1 Si0 Jonf %% R B 47 T 300 pL % i &t 9] &
JETE BIO-RAD 2] (#) PL6120 Jt5¢ % 1l A bk 77 1, WA 65 0 88 1380 45, 11 by R0 45 1) 5 Bl Sk
THCET LABRARAS S P 1 RS AE RT A BTG PL . P 45 2 iy e F 40 95 30 T2 1 e,



11 1] PR AE: S0 TSR InGaA sP G AME F (0t T BFE S 1109

3.5 2.op
3.0 oL
& 2.5 (1.5F
=20 i 1. 0
& 15 [
ZE 10 = 0.5
0.5
oG J 0. ok J
0.80 0.90 1.00 I.10 1.20 L.30 0.85 0.95 1.05 1.15 1.25 1.35
YT HE B /eV Yo F it/ eV

B 1R AME TRV D AR ERET IS G EUR G i
(a) LLEH FHEAT 30,455 BT IFVD JE 09 PL WO B 5200000k 455 LUH T 30s AT £k, e IR0 00 0% 1 fig it
0.952eV .0.917eV 0. 947eV) , (b) 15s.40s (F IFVD 7 PL & (67 1 F U518 40s FUF 70 15s 3% £0F e A7 2 0. 950V |
0.940eV) ( F il 4z iy W0 45—4TmeV)
FIG. 1 Photoluminesceme of InGaAs/InGaAsP Before and After IFVD
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Table 1 Peak Position of PL Spectrum and its Blue Shift After annealing
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