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ABSTRACT

Active pixel sensors are an emerging alternative image sensor technology to the charge-
coupled device (CCD). Active pixel sensors contain one or more active transistors within
each pixel. These transistors buffer the readout signal and provide access to the pixel data
over metallic wires. This eliminates the need for nearly perfect charge transfer and
increases the radiation hardness of the image sensor. The APS also permits non-
destructive readout and random accessibility. However, the fill-factor of the APS is
generally smaller than that of the CCD.

This paper will introduce the APS concept. A review of published literature on APS
devices including the charge-modulation device (CMD), the bulk charge-modulation
device (BCMD), the bipolar image sensor (BASIS), the static induction transistor image
sensor (SIT), and other APS technologies will be presented. A comparison the
advantages and disadvantages of the APS compared to the CCD for various applications
will be presented. Some preliminary (and controversial) conclusions regarding the future
competiveness of the CCD vs. the APS technology will be made.

It is expected that this paper will lead to a wide discussion of APS vs. CCD technology
and further illuminate the topic during the course of the workshop.

The research described in this paper was carried out by the Jet Propulsion Laboratory,
California Institute of Technology, under a contract with the National Aeronautics and
Space Administration.

Reference herein to any specific commercial product, process, or service by trade name,
trademark, manufacturer, or otherwise, does not constitute or imply endorsement by the
United States Government or the Jet Propulsion Laboratory, California Institute of
Technology.
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