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5. Abstract text:

Summary

In this paper we report on the characterisation of a smart ASIC chip based around a pair of
room temperature resistive vapour sensors in a ratiometric configuration. This novel
design enables the elimination of undesirable baseline effects, such as long-term drift,
ageing, temperature and humidity dependence; it also incorporates an automatic offset of
the output signal. The ASIC response has been modelled and simulated prior to
fabrication as reported elsewhere® ?. Two different carbon black/polymer composite
materials have been spray coated on to our ASIC chips, in order to illustrate their
functionality. The novel ASIC chip has been designed" 3 and fabricated through a
standard 0.7 um CMOS process. Responses to ethanol and toluene vapours are presented.
Its smart capabilities of drift rejection and self-calibration demonstrate its potential
application in a micro-power palm-top unit for the monitoring of volatile organic
compounds (VOCs) or gases.

There are two main stages in the circuit: one for the processing and conditioning of the
sensor signals and the other, if required, for temperature control'. Two sets of sensor
electrodes are positioned in two corners of the chip and are connected in a non-inverting
operational amplifier configuration. Chemoresistors were created through a post-
fabrication stage via in-house spray coating of carbon black/polymer composite
nanomaterials across the metal electrodes. Poly(ethylene-co-vinyl acetate) and
Poly(caprolactone) polymers have been deposited and during tests one of the sensors was
exposed to the vapours whilst the second one was kept passive using an inert material.

Following deposition, the responses of ASIC devices to ethanol and toluene have been
characterised in an automated mass flow system. Temperature and humidity dependence,
sensitivity and linearity have been determined.
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