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ABRICATED SENSOR PROTOTYPES
F have been automated and neural net/’|

works implemented for contaminant
classification. Sensitivities of the order of
several ppb have been achieved using
steady-state light measurements. Current
work is focused on implementation of
time-resolved measurements, which will
result in significant improvement of the
most important sensor parameters.

The configuration of the optical sensor
prototype utilizing arrays of LEDs as
excitation sources and LEDs and/or pho[]
todiodes as photodetectors is shown in
Fig. 1. Based on this approach, we fabril]
cated several prototypes. Improvements
of characteristics measured from the
three most recent sensor prototypes are
shown in Table 1. Based on our prelimil]
nary results, we identified problems that
have yet to be resolved in new sensor
designs, which will be our next step
toward achieving the targeted features
along with solutions that can be provided
by various advanced technologies, as out(’
lined in Table 2.

Such technologies are being investigat[]
ed in a current project on the develop[]
ment of integrated III nitride-based pho!(]
todiode structures for high-temperature
jet engine fire detectors used in U.S. Air
Force applications.
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Figure 1. Optical Sensor Configuration

Table 1. Detection Limit and Dynamic Range of the Three Most Recent Sensor

Prototypes
Parameter Proto-5 Proto-6 Proto-7
Detection limit (ppm) ~20 ~25 0.08
Dynamic range 1.25 20 25

Table 2. Main Features of the Optical Sensor Targeted by the Current Research

Feature/Capability

Provided by

Benefit

Miniature size

Chip-based design, RF MBE
growth of III nitrides

In situ, in-line operation

High speed

III nitrides, automated
electronic control, ANN

Real-time measurements

High sensitivity

Wide spectral range, time-
resolved measurements

Early hazardous material
detection

High specificity

Multi-wavelength design, time-
resolved measurements, ANN

High classification rate,
minimum false alarms

multi-wavelength design

Multifunctionality | Wide spectral range, multil] |[Extended field of applications
wavelength design, ANN
Ruggedness/strength| III nitrides, solid-state design Applications in super
ambient environments
Low cost Solid-state chip-based Affordability, applicability,

extended field of applications,
disposable sensors
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