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Abstract
In the framework of the “GoodFood” Integrated Project (IP) [1], a flexible tag gas sensing
system with RFID communication capabilities for food logistics is being proposed. This
visionary application requires the development and optimization of several Micro System
Technologies (MST), like Flexible Circuits Technologies (FCT) [2], micromachining of
ultra-low power consumption sensor substrates, and addressing specific integration issues.
FCT refers to a group of additive processes for the construction of multi-layers flexible
circuits, commonly based on the use of a polyimide as row material. We will describe the
procedure implemented for the fabrication of a multilayer high density integrated circuit,
based on the following main steps: 1) Deposition of the dielectric interlayer; 2) Patterning
to open the vias; 3) Deposition of the metallic layer by Physical Vapor Deposition (PVD)
for thin conductive films (<1pum) or electrodeposition for thick conductive films (<20um)
4) Photolithographic patterning of the metallic layer (lift-off process or chemical etching).
These steps can be repeated until obtaining the desired number of layers, followed by the
final curing and passivation. A ‘multitasks’ photosensitive polyimide was used, suitable to
work as a photodefinable dielectric interlayer, as a passivation layer for packaging as well
as a resist for patterning of the metal layer, offering excellent resolution (<80um) and
aspect ratios > 1. FCT is suitable to integrate the RFID antenna and the electrical
interconnections into a flexible substrate in a monolithic way.
Commercial or custom ICs, including control electronics and metal oxide semiconductor
(MOX) gas sensors, can be integrated by adapting conventional assembling technologies.
MOXsensors _Flexible substrate  [IOWEVET, several constraints on power consumption,
mechanical stability and encapsulation issues have to be
faced for MOX sensor integration in FCT. For this purpose,
new ultra-low power consumption, front-side silicon bulk
micromachined hotplates are being designed. The small
dimensions of the chip (0.5x1.0 mm? for a 4-sensor array)
and the very low power consumption (<5 mW for 400°C)
: will allow the use of MOX sensor technology on flexible,
Vision of a sensing flexible tag ~ thin-film-battery powered RFID tags. The design and
for food logistic applications: thermo-electrical simulations of these micro-hotplates will be
main functional blocks shown, together with the first realized test structures.
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