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Abstract

For chemical microsensors such as humidity and gas sensors, it is essential to obtain a single pore with a
large inner surface and straight structure. In this paper, cylindrical macroporous silicon layers have been
formed on p-silicon substrate by anodization in HF-ethanol-water solution with an applied current. The pores
grew normal to the (100) surface and were uniformly distributed. The pore diameter was approximately 1.5~2
pum with a depth of 20~30um and the pores were not interconnected, which are in sharp contrast to the
porous silicon reported previouly for similarly doped p-Si. Porous silicon diaphragms 18 to 200 um thick were
formed by anistropic etching in TMAH solution and then anodization. The fabrication of macroporous silicon
and free-standing diaphragms is expected to offer new applications for microsensors, micromachining, and

separators.
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Fig. 1. Schematic of an electrochemical cell for
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Fig. 2. SEM micrographs of silicon diaphragm
fabricated in TMAH solution.
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Fig. 3. Current density vs. anodization time for

different solution compositions.
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Fig. 4. Current vs. anodization time for different
voltages.
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Fig. 5. SEM micrographs of macroporous silicon
formed on p-silicon.

p)

oj2 g pore?fr:b FAE EEE ¥:
del oA oldd FEHHUA FRIgEe 4D
2o ddd 2, 19 Gr: &3] =N PLASE
Bule o9Fd g9 SEMARenY 1d(a)
4383 HTE A8 22 viLE BIF e,
(b)= i Apleltt. 1% 5% wasy,
A 7ol =3 2L UxTxE He

ol &3t& oref\}°17} Nz dZso W B3 F
g stn dEE & = Atk

3% 7% HF:ethanolDI water = 1:1:2 §%<0f
A AFYUE 550A/ciE FFHEAYN AS, dhgA
el WE tEASe FUHYPAANISE SEMoE #

2% A2z, pored) 4Fo] WAP wek pored)
H7o) F7hslel EHo]l AWN I, $BL HFI
holeol UEH}7] A2eHe 2 % Ut

ANAARZGE)=EA Volll, No8, August 1998,

(b)higher magnification
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Fig 6. SEM micrographs of nanoporous silicon
layer.
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Fig. 7. Variations in surface morphology of porous
silicon layer with anodization time.
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Fig. 10. Porous silicon layer thickness vs.
anodization time for different
current density.
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