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LAE-— S ALRE(GSO) RS EME MR AT HE, RS L4 5 BRI AL h 0%, 5% 1 10%,
RS ERS T EE p BN R EERT SHETRN = S EEE. &8 5o 3 %E
AR EIT 300 = 900 T A FE IR kA2 . &3 3 #F & BT/ Raman BUET 76 o 19 45 47,
T BB A 5 A W S 4 P T AR L 38 0, B ) R 1% S A R TR T AN OK B R B SR B RSP RS KL
BisE BB F IR KB B 600 TH R 900 T, GSO(S% )M F P RBERIFHERSH 5.4
nm HE 9.5 nm. F KRN T F B ZSAREEBEROCBOE P AEEML T 2.1eV
Bt , e I AN BE 90K $5 B B A7 7R 5 T B oK B R B RS 2R, T DAL S A R A A
Mo EEREBRAEP TSR T 1.9 2.3eVHR AL U EZRERS R
FREEREERHTE, DTRE TR/ AP REFUBERE.
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.5 R, SRR EEEREN LB R E T R, Fm R s
S B BUR S HL I TR R A 5 Canham!® 75 88 £ FLRE 1B T A8 & 5 38 0T 0 6 B 42
A R A ], 40 Kanemitsu 2517, Maedal® il Duttal® A 56 MR 56 R §H 39 R A 4
KEERZH, BT BT IRBIZAY, 99K 50 5 555 58 BB 55 (0.67 eV)FH B B 43 i, A
PR R AT . L TFRAVIEZERRAE TR, B ZERN T2 ERNZ A RS
FEEMAEZENZO D ERAS AR MRS T E TR 4H/X %0 (QCLC)
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HEMRG, ZEBENSMHRERNEMENZAEMNRAERAZAEEEENHRE. N
T — B EE G AR PR A A BUR LML, A SKI6 X 40K 88 0 R ~T A [

AREH BT RGBSR AR R, 217 DLA QCLC R R .
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YK B R B Z A AR (GSO) ¥ I8 2 F 5 A ML P 0k 5 5 TR AR p BUREAT R b, O
SR RHAE- SRS SR, GRS ENEHRLLRERERSEEARRN S
WHERE. AR THEGE L5 REMMAREL 74 0%,5% 1 10%, 1§ g &4
ZEALEE B S A ERIE A SO, GSO(5% ) 1 GSO(10% ). 38 i ¥ sl v #2 B 1) 48 1% % 71 8
MEBEHAR 1.2 ym. X=FFERHEBERIAT 5 HE T 300,600,800 & 900 CiE X,
B 18] 5 30 min. Raman #5156 3% 3 B H 89 4L 88 5 JOBIN YVON T64000 Raman i {%.
EERTHEHEMETABERCME, FTHBARLER Ar” BE8R 1 488 nm &, T A X
R ik 3 2T e 1w B & I .
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K 1 7= H X4 300, 600, 800,900 TR k1) GSO(5% ) fI £ 300 C B ki GSO(10% )
em b, BRTE 1 4. £ 300 CiB A GSO(5% ) Fl GSO(10% ) ¥ & ) Raman i 5 8
fu 86 A b AH tb, Raman #E &R MK A7 M 20 F B BB %, Raman &M T 2B THE T
BRI ZE gk sk h 3R AT LB B, BB S E R ST EE D AR B B 5% 3 N F) 10% , BE
oh AN AR B3 R ~HAE B K. & 600, 800 A1 900 CHE K GSO(5% ) H b 5 5 Rk H
A L, Raman & #0F FT B 5, (EHEEFMEM T AN B ENSE R EF 0w ARM
7, Fujii 2 h 22 R T 2R ACREF 4 0 9 738 B . SC#R[ 14145 ) — % Raman
EE R RR A

I(w) == [ q] €0, @) [7/[(w= w(@)?+ ([y/2)?]. (D
TR 02 B 0 R
| C(0, @) |I* = exp(~ ¢ L*/16x") (2)
MEREF
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H =302.4cm !, Ih=7.2em™ !, go=2n/a( a=0.566 nm REK EEFELR), L I
KRERPHER. EXUEEB L E, A% E Raman {7, {V$% 8 Raman X, H(1)—3) R AT
REFHL LS & LI Raman . B K75 1, £ 600,800 F1 900 'C 3B kI GSO(5% ) K & 7 10
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MAKERHFHER L oAk S5.4,7.2 M 9.5 nm. 7] WEEE KEE B R, 40K 5K
RTBEEER AR LPEHELZSH TRAKRERHNER LA XS m, H(1)—3)K
HHEHLELFRHARIEL. TUES, Z# L5242 900 TIB KK GSO(5% ) #+ i
5€ % Raman i £F & 19 1R 5. 535k, £ 300 TR KB GSO(5% ) Al GSO(10 % ) # dh 1) Raman
W, K R L BT A0 B B B 5, R OT R W R AT AR AR SR, BRI, R AE BB LA .
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Bl ZERTHMEMET 300 CEALHEK GSO(5%),
GSO(10% ), 2 600,800 & 900 CiB kA Z ¥y GSO(5% ) M8 5
SEFE R I Raman BU ST 615 (—@— W B AIK RN E R
LAISmm A(D—)AAEEHLELFBHIBAHNER

Ramanif £k)

2 R H =R T X4 300 TIB KK SO, GSO(5% ) it GSO(10 % ) = F F i Il & 1956
BURIGE . X T SO B, ABURNE N =451, TEM T 580 nm(2.1 eV) 4k, AP I&
7 A ALTF 530 nm(2.3 eV) M 670 nm(1.9 eV) &, T XF T GSO(5% ) F GSO(10% ) P31 A+
A B 6 BUR O 1 (6 W A7 AR A7 T 580 nm (2.1 V).

B 3 =X GSO(5% )£ 300, 600, 800,900 C iR kAR IR K iy TP A da AR 6 Bk
ik, EATH AR S WA FR AL T 580 nm, AN BEIR KB BE R R BUR B IE SR E I A 4k, 300 T
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B2 EE T2 300 CiR kB SO, GSO B3 iR T &£ 300, 600, 800, 900 T i X I
(5% ) A GSO(10% ) = Fh# & 76 3% + % 488 nm TR Kk Ah B i R GSO(S5% )BE 5 75 % K % 488
HEETHUEARARE AR (S EHNEL ST nm FIAEETUESHERE AR (SEHREL
0 27E 800 nm FHE K F2) % 51 %75 800 nm 5 K F-4)
4 3

H Raman 85T 6 iE I8 45 R 15 2, S5 Ik 5 5 m AR L iy 5% 3 hn 2 10% A,
GSO B 4 K 58 41 (9 35 R~ 238 0K, B & B KR B9 71 3, GSO(5 % ) B &b P 40 0K 38 Bt
MPHERBEN K. WRE T BB L, 2 A R & 8 7 40 0K 56 K/ B B AL R
JBE B D6 BUR b B I it N — e KA RS, T SKBR O BUR G A2 T 580 nm JLF A
.55, HETREER, AEHKER SO, MAB A FTHKRE, KENEBFEERE,
LR b SO B EAENIEE S GSO(10% ) 2, th GSO(5% )L #. B fERRE& F L
BYUOKEE, H AL th AN 5 GSO(5% )8 GSO(10% ) KB LM BL &R, B4 P& BT & 44
AR TR, RFEBKR. b5 £, SO, GSO(5% ) M GSO(10% ) Myt B A L&k H #H
580 nm KIRICUE. REL AT, B RBSERARAETREBE AR, mRE ik AL
P REAF A SR ROGRER S AAE 1.9,2.1 W 2.3 eV BHEMAOEH L, LR LE &R W
DA QCLC BEZURMFRE. F X A NN HFEEROCRETE 1.9 eV IR AT KR
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FRRFHRE KT AN RAET 2.1 eV WIEM RN H b FRE. £ RN
W9ty AR IR B A — EALRE L BUR LB R, Ry BIREH S AT
580 nm HIHT FICBURCIE, Fh b iZgk B — ST RBREE. RIS TSP
KEE R GSO(5% ) A GSO(10% ) # i, "B AT H) St Bk A A 8 4 K B8 LA AL B v, i 2L
HEFFEREE_AMBFETHRETO L RERATORE, Bk R K& R FE
AWML A EA BB KBEEMEUN LR ELRRESEM®. 5 —T7 @, SO BEAE
K sERL, FOLBOR & A ZSALRE PR AR A AT R AL I 4K EE AP TG R A U 3
Eild —EAER R LRI, FA, A R EP T RFEXCRRER 1.9
2.3 eV AL SREFAAKKIR AT L, X F GSO(5%) A GSO(10% )T &, it 2= A 7]
REHER T BN, SESMHXKNAHRESRATAET, B GSO(5%) M GSO
(10% ) K BUREE PR E SO EHFEN 1.9 W 2.3 eV B RLIE.
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£ 5g 300 £ 900 'C A AR B2 IR K AL B . @S XY #F 0 JT/E Raman 85T 6 % I 2 5 €
i ) 8% 1) = B Ak VR P 49 K B LI S 38 R~T, R B B A 6 E W S P T AR L 1) 5 n =X
B KR B TR, BT B0 B S AR R QUK R F I RSP AR B TR
I Y, AE R B0 S AL T B 1K) 6 BUR Ot 1 (10 V& i I 41 %, AR T 5K B U B (19 6 BUR S e JLF
A~ B 5 £ e St 0 o T AR B OB B B T R, BB T IR AR RN REMR R SK 5. AR OO
KT E T RE/ R O,
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ABSTRACT

Using a Ge-SiO, (GSO) composite target with the Ge wafer in the target having percentage
areas of 0% ,5% and 10%, three types of nanometer Ge particles embedded Si oxide films were
deposited on p-type Si substrates by the rf magnetron sputtering technique. These samples were
annealed in a N, atmosphere at 300, 600, 800 or 900 C for 30 min. From Raman scattering spectra,
we obtained the sizes of nanometer Ge particles which increase with increasing percentage area of the
Ge wafer in the sputtering target. From the fitting of Raman scattering spectra, average diameters of
nanometer Ge particles in the GSO(5% ) sample increase from 5.4 to 9.5 nm with annealing
temperature increasing from 600 to 900 C . The peak with energy around 2.1 eV exists in the
photoluminescence spectra of all the different sizes of nanometer Ge particles embedded silicon oxide
samples. The photoluminescence spectrum of the silicon oxide film prepared using a pure SiO» target
has other two peaks with light emission energies around 1.9 and 2.3 eV respectively. The
experimental facts are inconsistent with the predication of the quantum confinement model, but can

be explained by the quantum confinement/luminescence center model.
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