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Fabrication of Macroporous Silicon Diaphragms
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Abstract - Macroporous silicon diaphragms 20 to
200 #m thick have been formed on p-type silicon by
anistropic etching in TMAH solution and then by
electrochemical etching in HF-ethanol-water solution
with an applied current. The pores have a pore
diameter of 15~2xm, with a depth of 20~30#m and
are not interconnected, which are in sharp contrast to
the porous silicon reported previouly for similarly
doped p-Si. The fabrication of macroporous silicon
and free-standing diaphragms is expected to offer
new applications for microsensors, micro- machining,
and separators.
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(a)plan view (b)cross section

Fig.1 SEM micrographs of silicon diaphragm
fabricated in TMAH solution.
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Fig.2 Current vs. anodization time for
different voltages.
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_ Fig.3 Current density vs. anodization time
for different solution compositions.
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(b) cross section

(a) plan view
Fig.4 SEM micrographs of macroporous silicon
formed on p-silicon.
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(a) (b)higher magnification
Fig.5> SEM micrographs of nanoporous silicon
layer.
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Fig.6 SEM micrographs showing pore growth
with anodization time.

33 0BHZ 5 - GIJUNAZL 54

arEASA] HFUE, Asdpx, FFAAEATTEF
tzd 4 g A viAe 9% FETG. a9
7€ HF:ethanol: DI water = 1:1:0.5 £d&ejM
AFLEE 2M AT A$, 0L ATA & I
EAZ0 FANEE Jebd Aok, 2olde 93d S
ol BA7} k4t AIzbe] B HAH oz FEAE,
ghgA|Zto] ol wet HPEL Taste AEE
Uegtiitk. ®, AFLEI} FUHEE S A&
oA ZEE B4 girh. dudoz Mgl i ¥
39 nanoporestE WEAo R, B A¥dMeE OF
Az 2AZ 20um~30umd 528 9 744 HA
Aol WHE el ol AL poreT RV £ oln
i Aol AAM Ao FFo] ¥y I Tt Y
A FAHeRA Jdgda Qe 20-30em
ol AAFol AsHEE AL 2R 8 AT uvirg
o}, M2 E pored] BAoE HFLEC] Weidn, ¢
2ol gojulE pore tipl® HFe ZFo] #iste A
of 7lelehe How Azbg,

g — r ™ T T
S
g ®[ et ie 10 /‘/"
g ol |OmN/cm‘ 2 A ]
£ ) e
" e "
1.4 P ——
Y o2 - /-/
g //' -
FARL /'{;;A/r—m 2
g -~
5 1 "~
© l/
g s 7t
,

4 L
g ”

c T T T T R ™

o 0 2 2 w® 50 60

ANODIZATION TIME {min}

Fig.7 Porous silicon layer thickness vs.
anodization time for different current density.
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Fig.8 Growth rate of silicon porous layer vs.
current density.
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Fig.9 SEM micrographs showing pore growth
in silicon diaphragm.
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