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During the electrochemical etching of silicon in
HF containing electrolytes, different types of poman be
formed. Micropores (pore diameter smaller than $ have
received most attention after Canham [1] and Lelmjdh
discovered the luminescence of microporous sili¢orthe
last years, mesoporous silicon (diameters 5-50ismjore
and more used for fabrication techniques, espgciall
producing silicon-on-insulator (SOI) wafers. Cuthgna
third type of pores, the macropores (with diaméseger
than 50 nm up to several microns) allow for thetbes

Fig. 1: SEM cross section of the mesoporous structure
(n-Si 0.7Qcm, 10mA, 5 %wt HF, 60min). A uniform
layer of approx. 20 um covers the etched surfate. A
several points a secondary pore structure formexhbe
with a different morphology.nset: Magnification of the
interface between both porous layers.

controlled growth conditions and an extremely lavggety P —— - . - j
of different structures. In this work we deal witm A~ - — — -
intermediate kind of pores which grow (like mesa®rby - A -_"‘ o T
electrical breakdown of the silicon electrolyteeiriace but i — B > o = o~
which show diameters larger than 50 nm. We will séll '——-::.. = - S
them mesopores, dissenting from the IUPAC scheme. - -

=

The parameter dependence of these mesopores has
only been scarcely investigated (Theunissen [3]tha
seventies and recently Lehmann et. al. [4]). Thed gbour
work is to drastically enhance the growth speegatkes
with macropore dimensions while at the same timpush
further down the size limit for the macroporousimngg of

well defined pores. e SA L R . ,\,-\ o O 2 N P

We used standard n-type (100)- and (111)-wafers AccV Spot Magn  Det WD ,—| 500 um
with 0.7 and 0.01€9cm and anodized them in the dark in a 00K S0 leoe St 8.0
custom-build ~etching set up with a high precision gjg 2: Surface and cross section of a typical porousrlay

potentiostat / galvanostat. HF concentrations vieresp. (n-Si 0.7Qcm, 80mA, 5 %wt HF, 60min): The
15% wt. (aqueous) with current densities of 10 &ad remainings of “hedgehog” - like structures (€fg. 1)

_2 . . .
mAcm*<. The sar_nples were then ana}lyzedlln plain view and |, hih appear below large openings at the surface.
cross section using electron and optical microscopy

We will illustrate the different morphologies for
the noted conditions: As can be seen exemplafyign 1
and2 at 5 % wt. HF two layers with different morphology
form while at 15%wt HF only one type of pasegrowing
(cf. Fig. 3) and that at quite high speed (160 pm/h)
compared to “normal” macropore growth (approx. 60
pm/h). The pores seem to reshape current flow vdtile
growing along crystallographic directions whichvisible
at higher magnifications. We will show examplespofes
etched in organic electrolytes with and without #aglition
of conducting salts. The behavior for different studte
orientations will be compared. Possible interpietadf the
formation mechanisms will be given in the framewark
the so called current burst model including a catispa to
[1I/V semiconductor pores where the goal mentioabdve

AccV SpotMagn Det WD —— 50um

is easy to achieve. 100kv30 750x SE 103
References: Fig. 3: Sample which has been anodized under high
current densities (80 mA/énin 15 %wt aq. HF. Pores
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