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Thermal management technologies are critical to the development of high power / flux devices
such as photovoltaics and power amplifiers. The large latent heat of vaporization makes two-
phase cooling technologies attractive for thermal management of microelectronic components.
A notable trend in the development of thermal management technologies today is the
incorporation of nanotechnologies through various approaches. One approach is the use of
nanoparticles. It has been shown that when nanoparticles are deposited on heater surfaces, there
is significant improvement in the critical heat flux which was attributed to improvement in
surface wettability [1]. Another approach to improve heat transfer is the use of microstructured
surfaces with well-defined surface roughness. Using undoped Si pillars, Chu et. al. reported
enhancement in critical heat flux of up to 160%. It was reported that for such microstructured
surfaces, enhancement of critical heat flux was due to roughness-amplified capillary forces [2].
Here we describe our approach in which nanostructured titania (TiO;) are formed on surfaces of
high-aspect ratio micropillars of Ti. The nanostructured titania formed are porous — with pores
in the range of tens of nanometers — and hydrophilic in nature. The process to fabricate
micropillars of Ti using dry etching techniques as well as a simple process to integrate
nanostructured on surfaces of these Ti micropillars will be discussed [3,4]. Our results point to
potential application of nanostructured titania on micromachined Ti structures for thermal
management of electronic devices.

Fig.1 — Nanostructured titania ~ Fig.2 — Nanostructured titania Fig.3 — Nanostructured titania
on patterned Ti. on oxidised Ti micropads. on micropillars of Ti.
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