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ABSTRACT

Porous sihican was prepared by an anodic etchung. The pore size was about 10 nm at an etching time of 40
sec and a current density of 20 mA/em?’. The porous layer was composed of an micro-porous layer (0.6 pun)
and a macra-porous leyer (10 pm). Room lemperature PL with maximum peak 6700A appeared. The peak
disappeared by an oxidation reaction when the porous silicon was heated lo 100~200°C 1n atmosphere. In
arder 1o avoid the oxidation a heat treatmenl was done mn H, atmosphere. The mcro-pere and Si colummn,
which [ormed quanium well, were collapsed hy the high temperature. The PL maximum peak of beated
sample was gradually red-shifted and showed about 300A red-shift at 500°C. The wtensity of PL was mam-
tained to high temperatures in lower pressures. The parous Si was carbonized in C,H,+H, gas in order to in-
crease thermal stability. The carbonization of the porous S prevented red-shift of the mexomum PL. pezk
caused hy sintering effect at high temperatures, and the carbenized porous S showed PL signal at higher
temperatures by above 200°C than the sample m H, atmaosphere.
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Fig. 1. Schematic dizgram of the carbonization system

Holl 2Fu[FS evaporator® 53 STt SFef A
g3 P alrhid o2 HF(49%1 DI waterE H3H|
111=2 el v se #dds £347]7 4
g H3 &89 wettinge] §53 ol$HE (ethanol) =
HF DI water EE-4-9& Hxu) 37852 Z3ak
Agatmet, HEAE e 25, 718 S 52 ¢l
Aleke] AR EEE o Az du bas Fdy o
FASE 7 e el Ee| AlEE ik

22. 4 ale|Ee] Bal

Fig. 19 otaddeife] s2d8s A8 gt
AR 2] AT E JERIRT £ AR)E hot wallF 2
B2+ LPCVD (low pressure chemucal vapor
deposition) system S 2, 4 93 E & o= MFC
A mass flow coniroller 2)8 E8] 47} Y2 )
FAUEEE dA %0 deddoe 48 &48 o}
ALA(CH, 97 %) TAHYE 112 EFsled AHE
sl on] MFC 1mass flow controller 1)& E&) <}A]
gl (C.H, 97%)°], MFC 28 23] $47) F+UHES
A skl

Far B 7S S dH 2 MFC 19 45 100
scem FHAIZ| A WEeThdel 3-8 2 Torr = ®A18
At} 2332 5-6°C/ming ££45%2 A &%
200~-1000°C7HA] 100°CHA 22 S84 7 T, A1 25
o4 1587 §AIAE T kAT WA s B
£8 ure-2 97 #8978 $REE S parg-
mgAlolE o2 25 AlgE9d o)

gz g-2 MFC 1o obfd# 100 scem, MFC 29)
g4 100 scemE #53HE T 2 2 e Tue] o
£ 5 Torr2 FAF AR, $EE£T(5-6°C/min)s #7
ATH15E) B 4 B9 712 dga F48A 43
shelct sl dy o4 B0y Sed8S was
71 8l 4 200 scomE F S Bbgdhlle] HEE
gl BdetAd 5 Tord #R80d $248L 3§
Aty BEF, evaporatorlela diFlel B9 F) (b4




chpgdelee) BT ol

20%), 10” Torrd] Yoz 919 $Ya 482 A3
ig A=

23. B4 ZA}

i B2 g ol El A BrloM dAeld Ane
< Ztz} SEMl(scanning electronic microscopy, Hi-
tachi s-2700) 0.2 9T Foptze] WElS 2abesl
th PLY R3E £487) A3 -22olA 488 nm Ar”
1on laser® ©] &3k PLE FA}alg ek

3.3 A nE

3.1, S0 S CHZHAREE) et

NH2 2 piype b HREL -4 nme
del@ubsrasd 7lFo] 2ERA Azt
2 o] Fojagleht o] tppAEe
o} el gl AbgRe A ”a“é’?i"a ol ¢

Bhgic). Fig. 2(a) uu-m # thed e BRl
STTH X 30,000, P Viehd H 33o] HURES Y
e7E drdses nlag 7123 Azac] 98l &
EXs} e e ET 4 Uk, o 2o FAE o

_{

(@)

xl

PLY gy Fal 469

0.6 wmelw F7re] AA S vl wa FaistA JEth
o] AJHE F=4 Bg7|d A Hnex R00°CHAA S84
gl NHE Fig 20 Jehidc}, 2oz 47
Tdo] A7 ol A dFAE Yol = w43 o
%zé }_aﬂ /‘-zlﬂhsl-.og_ H&s{}ﬁgo} },gzl ;:;}‘o‘] g_l,-:‘g:%
o HAA Q] AR I E Y] f3 BU A
Ao 1,5008 SHEARIZ FARI Fig 2(c), (el 1}
Ei9lv). Fig, 2(c)= E’ifﬂa}é}ﬂ oid A gRls
2 Hde] of £ gk 222 Fig 2(a) 45}‘4"3 A g
thrA e, 1 o}Toﬂ FE e AAle 2eolx| gAw
do] o & A3l Ee] BT, o ABE F B
ol B00CHEA] #2417 AF Fig. 2(d)9} o] walst
Ped= M b e e [ S e o em i S B g R
2] ZAAZE fFashA ek, EJ&ZJ% W gela 1-2
pm ZHH o pakake] FdEe] JeEhdth o H 2
ul TO% ﬂlﬂlﬁk FIBEL ke aEfe] medllA
=] o]ﬂ. )\JJ?]—I‘ U:]. o]i
gel rlala vlAdg 2
g =qlvt G, EE A
8 2HElE& SEM (100,
000) o= u}%@%_ﬂ AL ZASATHEFE 2e),
{N). Fig, 2(e)e =248 S al7] Aol AJHo =24 10
nmA =9 E7) vreRich Ht

3]

_D,d
N
_\:
\J
oy
1‘)‘
RN
fo,
LAY
pal
;o ok
o i

ml ARk 7l g Ao E

Fig. 2. Cross-section and plan view of porous 5111(:011 by SEM (a) micro porous silicon layer (b) micro porous sil-
icon layer (heated to 800°C) {c) macro porous silicon layer {zoom temperature) {d) macro porous silicon
layer (heated to 800°C} (e} plan-view of porous silicon (room temperature) (f) plan-wiew of porous sil-

wcon (heated to 800°C)
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Fig. 3. Variation of PL peak with heat treatment i H,
from 300°C to 600°C (The chamber pressure :
2 Tarr)
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