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Visible Photoluminescence of Ge Nanocrystallites
Embedded in SiO: Thin Film
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ABSTRACT A SiO:2 thin film embedded with Ge
nanocrystallites was selected for the photolumi-
nescence measurement at room temperature( RT) with
exciting beam of 630nm. Visible peaks in blue region,
which were caused by two—photon absorption, were
clearly observed at RT. T he feature of the peaks was
discussed according to quantum confinement effect.

KEY WORDS quantum dots. photoluminescence,
semiconductor
1
( ) ,
[ |
e
* El
: 1996-10-18
:1997-0228

1997, 28( 5)

> Si02
(Ge-Si0,) (PL)
s (630nm)
2
Si02
1) [5] GG SIOZ
, PL )
500nm s
700K 1000K
X Si0, s
, 10nm
HIT ACHI F-3010
3. 2nm (Sherrer ),
630nm
3
1 PL s
400nm  500nm ,
420nm(P,)  470nm (Py) Si0,
( 8eV),
0-Si02
e s Ge-Si0,
PL (1 ), Ge-

477



Si0, PL

Si02
Si0, PL Ge—
Si02 , )
1 a-5i0,
= /J\L
;. ]

R R R )
Waveiength (nm)
B 1 630nm AR HL TH GeSi02 7 a5i0. 1 £ i
PL #
PL spectra of Ge-8i0, and a-5i0; excitd with
630nm at room temperature

Fig 1

’

0. 66¢V, >
( 1.5meV),
PL ,
2 ’ 18
[5] 7
1D

H2 fxLehaamfragl
Fig 2 Energy Level diagram of a semiconductor Ge
nanocrystallite

18,418 ( 1S,
B lsh ) )

51, 2.5¢V(495nm)
(= 1.96eV) .
E< 2hv< 2F, 1
Pa 1S.-18 (1s
1S, )., Py 1S.-1S,
.1
4
630nm
3. 2nm Ge-SiO2 PL
GeSi0,  oSi0, PL
s ®-Si02

1 Efros Ail, Efros A L. Sov Phys Semicond, 1982, 16(7):
772 774
2 Hanamura E. Phys Rev B, 1988,37: 1273 1279
3 Umezu I Ogawa T, Arai T- Jpn J Appl Phys, 1989, 28:
477 48
4 Maeda Y, Tsukamoto N, Yazaw Y, et al. Appl Phys
Lett, 1991,59:3168 3170
5 s . , 1995, 40: 378 381
Tsutomu S, Setsuo N, Kaxuo S- Appl Phys Lett, 1994,
65:1814 1816
7 s . ,1996,41:94 95
8 Brus L, IEEE J Quantum Electronics, 1986, QE-22: 1909
1914
Van Stryland E W, et al. optics Lett, 1985,10:490 492
10 Baldereschi A, Lipari N C- Phys Rev B, 1971,3:439
450
11 Bawendi M G, Wilson W L, et al. Phys Rev Lett,
1990, 65: 1623 1626
12 Brunner K et al- Phys Rev Lett, 1992, 69(22): 3216

3219
8 L 1942 12 1967
R ? 19
tAnL? 1%
863
50

1997, 25('5)



