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Purpose: The relatively high level of additivenoisein active matrix flat-panelimagers
(AMFPIs) leadsto significant lossof DQE underconditionsof low exposuresper frame
and/or high spatial frequencies. One promising method for dealing with such
performance loss involves in-pixel signal amplification through incorporation of
additional circuitry to each pixel – a conceptgenerall y referredto as an active pixel
sensor. In this presentation, an examinationof performance levels that canbe achieved
with activepixel sensorsbased on thin-film electronicswill bepresented.

Method and Materials: Calculationsof theDQE of variousactivepixel sensor designs
wereperformedusingthe cascadedsystemsformalism. Inputsto the calculationscome
from empirical measurements, publisheddata, analytic calculations,and results derived
from detailed circuit simulations. The calculations were performed for a series of
designs,under fluoroscopic irradiationconditions, andusing variousreadoutprotocols.

Results: Our modelcalculationsindicatethat,underconditionsof low exposure and/or
high spatial frequency, substantial DQE restorationcanbeachievedvia a combination of
in-pixel amplification circuitry and correlated double sampling protocols – each
specifically selectedto eliminate specific noise contributions. In particular, it appears
feasible to reducethermal noise associatedwith the pixel resetTFT and preamplifier
noise to negligible levels and thereby increase DQE. However, the degree of
performanceimprovement that can be practically realized will also dependupon the
quality and properties of the thin film transistors usedin the pixel circuit as well as
selectionof circuitsthat will yield well in manufacture.

Conclusion: The degreeof performanceimprovementmade possiblethrough array
architecturescomprising active pixel sensors is critically dependenton many factors
including thepropertiesof thetransistors, theengineeringrules governingpixel andarray
design, thechoiceof pixel circuit, and themethodof arrayreadout.


