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Analysis on Oxidation of Porous Silica Obtained from
Thermal Oxidation of Porous Silicon

Young-Dae Koh'

Abstract

Oxidation behaviors of porous silicon were investigated by the measurement of area of SiO, vibrational peaks in FT-
IR spectra during thermal oxidation of porous silicon at corresponding temperatures. Visible photoluminescent porous
silicon samples were obtained from an electrochemical etch of n-type silicon of resistivity between 1-10 Q/cm. The etching
solution was prepared by adding an equal volume of pure ethanol to an aqueous solution of HF. The porous silicon was
illuminated with a 300 W tungsten lamp for the duration of etch. Etching was carried out as a two-electrode galvanostatic
procedure at applied current density of 200 mA/cm? for 5 min. The porosity of samples prepared was about 80%. After
formation of porous silicon, the samples were thermally oxidized at 100°C, 200°C, 300°C, and 400°C, respectively. The
growth rate of SiO, layer of porous silicon was investigated by using FT-IR spectroscopy. The effect of oxidation of porous
silicon was presented.

Key words : Oxidation, Porous, Silica, Silicon

1.M B T Wery 2AD e 3 3 F Aol

59 35 548 2he Aselthl ey A

the7d delFe de)Fe Vst os Azste]  713e] A7l ¢ UmrHoA 5 vio]AE 744 2

L T e heTxERA 239 54 vl Ho] 7lsdh, 5, dopant 2 HFS] ¥ FE (n, p)

=538t @Al ol A7l Je U= aAelth. o o me} gkl

373 del2e] S8EokEe sflEA S 22 = e AEEe 9717 elM = FAHm o

7hER N A 7R g A 5 e 2 ARE v e vkl A4 Bl DNA Al

stehlA gl nlo] e AlMZ 3-8E 5 Jlvk ted A MER Thesirial Bargnt Qe “’?)’”91 3
2ol A E ARSEY] flste] thad el EHel S 5% 2k n-type He 8 AEEe] A ol

PgAL v S8ste] v el mHe] Abslel]  opAE EREhA] AN erEe] v %‘ﬂt‘ﬂ]

% A7 o) e S A2 gl Z191ske] Wy Yol dofid

1990T) TR el BEHe WANS WA O wrslolslet. ol o] BHe el slol
o oIz, o) goke sheh BISAO U WU § WIS 240 thed A DE F

a7l 28T Y0 Ty dEEe wran
2ojzl Be FAAL /T Qow, e A7]e] 7

4 A ®vlo] 2xo] w23k o Sio, 4
£58 FTIIRS o]83le] dolR=d 2 54| it}

N, 0 Ho

AHFAA T LE 645-10 FE5 5T 76B-11L OhSung (Nam- 2. Alg{ut

Dong Ind. Zone 76BLIILT 645-10 Go-Jan Dong, Nam-Dong Gu, - ER =

Incheon,Korea)

TCorresponding author: ydkoh@oschem.co.kr 2.1. C|2M AlR|29| M=

(Received : September 1, 2010, Revised : September 17, 2010, .

Accepted : September 27, 2010) n-typ69] /\E]E]% el (P dopped, <100>, 1~10 mQ-

- 153 -



154

H

cm, Siltronix, Inc)®ll source meter (Keithley 2420)%
o]-g3ste] B HAFE EelFo] A7) shehH A7ts 5
ste] ohad A ES FAE ¢ Aok Ao ARg-gt
Sulli= HF €9 (48% by weight: ACS reagent, Aldrich
Chemicals)¥} =43t o8-8 (ACS reagent, Aldrich
Chemicals)S £33+ §d o024 HF : o&h2S 1: 1
o] Huju|2 FH|sI T

71842 2742 T A5E AHE-sFe] Teflon
cell FellA] Faelglon, =02 = W3 (P A&
SFo 2= AFUF(AD) foil& ARESISIT) 2)zbol| A
42 A ol T oS A A sl
&R 2-33] AlH &, i VAR ARAIA FH|
skt

THE A2 do]HE Teflon cellll 227g Al 71T,
Teflon celll]l IGAIZ] glo]F e 217} & & Y&
source meterE ©]-&3te] AFE =0 2H 27HS
gheh A7F 2712 300 W D5 3tell A 200 mA ¢
ARE 5% 5 27sid). 2lzke] ¢85 @ & 27+
EHE AASEL WA, BEES A HE v
A FHE dek2 = 2-33] MojEn) v A
ZZ WS N, gasE )83 A2 F A4 o
34 A7]FE Teflon cellol| A #&]3Hc}

2.2. ZsEHI (A2t HlolH &H
A= thad A 84 AtslE v deEE
9] WS FTIR spectrometer(NICOLET 5700)5 ©]

248} A] o] 4F QEOZE fumace 62702 A3
ok A ZHE g Stolw| A o] FkgA S LS-450
(380 nm LED)3} optical microscope”} &% CCD
spectrometer (Ocean Optics, USB-2000)5 ©]-& 5}
=4 5 ok

3.8 ¢ 1

2k

3716 Ao Ak v dulEe] 4
Bde 2 19 HERfITE 71930 2 480 nmE
°o]-8-3lA2 W 680 nmollX WS Bl F3Ir.

A2 v Aol £ FE-SEMO.2 34
sto] 2 20 Vet 23 2014 Rz wpe} 7o)
U delee] o] vig- 2] Y AThs A
< 1 & 5 sl

T8 32 e AEEE 200°CIM AbskE AR
< 9 FRIR S Eolth oA ok tAoz

ZAAAFE=EZ A3E A33E, 2010

of

4000 -

Fresh-200mA 300sec
3500

3000 -

2500

2000 -

Intensity(A.U)

1500 -

1000 ~

500

0 L 1 1 L
400 500 600 700 800 900

1000
Wavelength(nm)

22 1. AR e delee) e e,

Fig. 1. Photoluminescence spectrum of freshly etched

porous silicon.
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Fig. 2. FE-SEM image of porous silicon surface prepared.
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Fig. 3. FT-IR spectra of porous silicon surface during
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Fig. 4. Change of intensities of Si-O peak according to
times at corresponding temperatures in FT-IR spectra.
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