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We demonstrate the aility and pospeds of combining
the nanowire dedrodeposition technique  with
microsystem techndogies (MST). The nickel and copper
depasitions are dore ion track filter templates compaosed
of nanopaes. We present a method to build passve
microeledronic components guch as eledricd resistors,
cgoadtors, indwctive micro-coils, as well as vias for z-
condwtion. We use a substrate mpatible ad
appropriate  for microelectronic  integration. The
parameters of the eledrodepostion process are
interrelated to properties of the structure and completed
comporent: wire morphology, area uniformity, and
contad resistance between wires and metal pattern.

To make the membrane filters i.e. the templates, the
palyimide (PI) foil i sirradiated with swift and heavy ions.
The generated ion tracks are composed of narrow trail s of
damaged material [1] scatered stochasticdly over the
surface These ion tracks are trandated into nanopores
with high asped ratios (=10°) using an appropriate
etchant. The pores are then used as templates for the
eledrodeposition o various metas [1, 2]. The three
principal types of coupling that can be established to the
front contad areill ustrated in Fig 1. The dedrodeposition
current for a typicd sample, Fig.2, can then be
interpreted. We demonstrated that it is indeed pcssble to
interconred these high asped ratio nanostructures, Fig 3,
with contad patterns of thin gdd with high lateral
resolution (1-5 um). Double-sided photolithography is
used, Fig. 4. Considering statistics we have found that the
dtatisticd deviations in eledricd resistance per contad
can be mastered if the number of wires/contad is at least
10. So, using, say, in average 50 wires per contad makes
it possble to combine hundreds (or more) of these
structural elements (wirestgold petterns) to produce a
spedfic resporse in a mmponent; i.e. multiple structural
elements arranged in array patterns, e.g. in a series or
paral el fashion. If one insteal deposit a magnetoresistive
material the cmponent could be used as a magnetic field
sensor where the dedricd resistance would depend
the gplied magnetic field.
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Fig. 1. Thethreeprimary types of coupling to the evaporated
front contadt film.

" Corresponding author, email: Mikael. Lindeberg@angstrom.uu.se

300 : =
Electroplating potential
250 lis increased from U=-
T 0.93 Vto U=-0.99 V
2200 +—
£ 150 o .
] -
@]
100 o e
\ g
*
50
0 * :
0 10 20 30 40 50 60 70
Time (min)

Fig 2. Thetypicd current for eledrodeposition d 500 nm wide
nickel-wires. Note, that the aurrent increases when the wires
reades the top surfaceof the foil .
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Fig. 3. Nanowires of nickel embedded in Pl reveded etching
the top layer of the membranein an axygen plasma.

Fig. 4. LOM picture of the completed nanowire
structure, including nanowires, pointing in the diredion
into the picture! The semitrangparent membrane dl ows us
to seeboth the front and the bad gdd contads.
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