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B. Thermal Detector Arrays (Micro-Bolometers

A research project aiming at fabricationof high resolution infrareddetector arrays of the
thermal type (in contrast to the photon detectortype) isinprogressat Acreo. The projectis
conducted in cooperation with the Royal Instituteof Technology (KTH), Stockholm, and
the Defence Research Establishment (FOA), Linkdping, Sweden.

The major advantage of thistype of detector isroom temperatureoperation and monolithic
design of the completesensor unit including multiplexer, which permitsalow price per
camerasystem. The applicationin sight isthermal imaging for e.g. surveillancepurposes
and the car industry.

The principleof operation of athermal infared detector can be described in two steps

1.Infrared absorption givesriseto a temperatureincrease of the detector element
2.Thistemperatureincreaseis detected by an integrated temperaturesensor

The requirement on detector arrays comprising the detectorsintegrated with readout
electronicsis atemperatureresolutionNETD (Noise Equivaent Temperature Difference)
<0.1K, for acameraopticsf-number = 1 and 50 Hz framerate

The major requirement for achieving high sensitivityis an efficient thermal insulation
between the detector element and the substrate This necessitatesvacuum encapsul ation of
the detector. Next in importanceis a sensitivemeans of temperaturedetection
Semiconductor based layers (thermistorg with large temperaturecoefficient, and
pyroelectricmaterials, are good choices.

Surface micromachiningis used for the fabricationof the detector elements, consisting of
thin bridge structuresor membranes(see Fig. 11). Advantages of thistechniqueare, in
additionto providing efficientthermal insul ation that post-processingof membranesonto
wafers with CMOS readout circuitry isfeasible Since the membranescan be made on top
of such circuitry, avery high fill factor of the picture elementscan be achieved. A picture
element of size 50x50 mm isshown in Fig. 11. The membrane, mechanically supported
by two long thinlegs, should be noted.

Fig. 11. Scanning electron micrograph of a detector element showing the siliconnitride

membrane with the IR absorbing layer (siliconinterferometricstructure), and structure
for temperature detection (platinumresistor).
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