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Visible Luminescence Properties of Porous Si
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Time-integrated and time-resolved luminescence spectra of porous Si have been measured.
The time-resolved luminescence spectra show a red shift as the delay time increases. The decay
curve is non-exponential and its rate depends upon the excitation intensity. These properties
are similar to those observed in amorphous Si: H. Thus it is cocluded that the luminescence is
associated with states which are analogous to the band-tail states in amorphous Si: H. These
states are probably conduction and valence sublevels in Si microstructures.

1. FL&®IC

EBRDOWHIEE ZET 2 L, ETHUADHRE
EoTBTFIAINF—BLEETZZLNHONTED,
GaAs DETFIHFRH T Ahd CdS F DB MA T
KBWT, BRE—IDEZANVE QDY T 138
HahTnwb, B, Si 2BBEBLT 2 Ltk > TfE
B %FE SIPUHEROFRNLERT I EPHES
nb, HFE S OBL OXFHEEIFERS N TV B2,
ZHESIOFNEEL LTEFHAUCADERIERS
N3, SIREDMEYLFLCEE L Tn b AfEE
HHBFETERWY, 22T, FEEcEsT 2R %5
Lizic, FEOBEREERIEL 2,

, 2. EEBRHF &

Si (p=1.7X10%cm=, #EHFE 9.8 Qcm) DRI
X, 7o b REBATRER =8 /=N k=2
1: 10BHERBNT, A&%2BEE L TEREE 10
mA /cm?T 5 3T, 2 0%, REdRhczyFr 7
B{Iolee ¥/ —NVRBATEIEIREST, BERE
D SiREAOT7 7V OMNESIZ &, HBEOWE NG
BELS 2, FBHUEF 2BEOEBEE2B W TUTo 7
EGHIRELTANYV YA B FITAL—Y— (£f9E
B CD3085R, ¥ 325noi, #4778 mW) 2FHw, it
HEEBLLT2=Y 70 USP-500 # iz, v—¥F

* EEEL—Y—Tuey v s REREE (Lo

) :
v EgT Ry T 47 - F BT S — A

—E— A FEREI LTI 50 EOMETAR S &, 8
Bl & OFFIFBE ICEE S FAL SBHEIL -, Xk
i, K77 A N—C ko THNBIREE, S0, XE
FHEECERBRRKEL, 74 brAvyy, ave
a—%, FayFIZLoTARZ hVERELR, 75V
ANIE E LT &RV —Y — (Laser Photonics LN 120,
WE 337. 1nm, ~$VAIE0.3ns) BAVLEAE, Fok
HEEBL LT, ¥ (BNEHEIES ns) o~ nT 5
¥ VA NVIEHER (Princeton Instruments D/SIDA-700)
FHW, Fig. 1NV T AL - A RISV AV—F—%,
oK izERLY — YV —FHWTHEL 72,

3. ERBRCER
HEFHBEE L 5 &, BERBRLRO Si ZEEH A
Ay ORI > TV Be Fig 112, xvF > 7Hi@E 30
BBy Fr T URBOORBORNER T MV ER
To Tho DR, F—&HTHEL, Ty F>
EoT, E—7ERPEERAICY 7 MLTWS, &
7z, BNMEOLRIAL, TvF v IHION 4 BORE R
Ko Twd, T yF s FERH 5 #H~30 S0OBETI,
FNBE Gy F o BT h D T, 30558
2 EFNBEMET T 2, Lizdio T, BB
SREE IS U ERAEYE (22 ERWE) »
Ty F U EoTHEINZEEDY, TELTEED
WRIZHEL, TvF >k SO ORE 3
INEWEEZBND, Ty F LS PERETS &, FX
CBIE T B HEE MR T B 7o, FNIBEH
DFBEELLND, E— R, TvFr I EEE

— 17 —



HEEV—YV—Tnoxy s

Luminescence intensity (arb. units)

| ' I

1 )

400 600

Wavelength (nm)

Fig. 1 Time-integrated luminescence spectra of
porous Si : (a) before etching, (b) after 30 min
etching. Peak intensity of. curve (b) is four
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times larger than that of curve (a).
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Fig. 2 Time-resolved luminescence spectra of
- porous Si-after 30 min etching. Peak inten-

sities are normalized.
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Fig. 3 Luminescence intensities at 500 nm and
650 nm of porous Si (2) before and (b) after 30
min etching as a function of time. Circles
represent the experimental data and curves
were drawn through data points as guides to
the eye. Intensities at t = 0 ns are normal-
ized. The inset shows the scheme of lumines-
cence : (a) before etching, (b) after etching.
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Fig. 4 Same as Fig.4 for initial decay.
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