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Abstract

A new technique was developed which obtains selectively the thick fully recessed oxidized porous
silicon layer(OPSL) with good dielectric property. The porous silicon layer was converted to thick fully
recessed oxide(FRO) with 3-step(1 m, 1.5 im 1.8 tm) by multi-step thermal oxidation(after 400C, 1
hour by dry oxidation, 700°C, 1 hour and then 1100 C, 1 hour by wet oxidation). The breakdown field
of the FRO was about 2.5 MV/cn and the leakage current was several pA ~ 100 pA in the range of 0
~ 100 V. The maximum capacitance showed a little higher (about 120 pF) than the theoretical value
of 90 pF. The progress of oxidation of a porous silicon layer was studied by examining the infrared
absorption spectra. The refractive index(1.51) of the FRO, which was measured by ellipsometer, was
comparable to that of the thermally grown silicon dioxide(1.46). The etching rate(1600 A/min.) of the
FRO was also almost equal to that of the thermal oxide.
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Fig. 1. Schematic diagram of the apparatus for
anodic reaction.

oAl AelEs Alsh Alde AEdHAE His)
sl ®)A)7]Z(micropore)?] Rlez olgh Aksh5A]



19968 7R BTIRARLEE BB H AR BTH 151

AL Slell7] 8 A 400 Tella] A18-8 Atsie
1A1ZE B2 Axlabsista, ofA] 700 CollA 1417 &
AlAbgRE ¥ #EA o2 1100 CollAl 147 s44k8t
sled Alsleke QA7 ohdA Alsbde AMe
sl ?) . 23 2% obpA AlYEs vebA) Ao
2 ASRE o] AksbgAelc). ailolale} o] Akl
9] 2xMs}l 5 A Aldle +10 C/ming #A
sz, s Alele -1.67 C/min& f81%ck o]
o Al§-E AR A A9l 700 TR 22F
33 ¥ A Aulojof ok ukef molM vl A
W A, FA4% exuste wuigle}l oAl AlzE
Akshate] grdell o] WAEA et

Oxidation

: N
'IO'C/mm/ B AN A
Lo .
AN

m%{m'c;mn’/i

i .
50 | / :
Doy Qad !
400 |—— - :
| o o o
]

samola inad

g 2. oA A2 oA Askezd
Fig. 2. Multi-step oxidation condition of porous
silicon.

U VR V1) 10 Oxidation tane
aampie unioad [rom. }

128 3L 3-step FROE Alx3p7} 93 A =0l
I 4% Agel A vkazm Hololrolth Fak
Z AAA 4 mm)E C-V AL 913 Hxdeld, of
2] 3702 (A7 1 mm) 7} stepollAl9] -V &

n - 3i
—
/
‘[ “‘—_‘1—__' T
l
1‘ n — sub
|

‘; n - sub. ‘
]

(b) Porous silicon formation

(1349

FRQ(Fully Recessed Oxide)

(c) PSL oxidation

(c) PSL oxidation

18l 3. 3-step FROE Ajz3lr] 913 ZTAE
Fig. 3. Schematic diagram of 3-step FRO
fabrication.
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