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Purpose: Therelativdy high level of additive noisein active matrix flat-panelimagers
(AMFPIs) leadsto significantlossof DQE underconditionsof low exposureper frame
and/or high spatal frequenges. One promising method for dealing with such
pefformance loss involves in-pixel signal amplification through incorpogtion of

additional circuitry to each pixel — a conceptgenerdly referredto as an active pixel

sensor In this presentdon, an examinationof performance levels that canbe achievel

with activepixel sensordasel on thin-film electronicswill bepresentd.

Method and Materials: Cdculations of the DQE of variousactive pixel sensor desgns
were performedusingthe cascaed systemdormdaism. Inputsto the cdculationscome
from emprical measuremets, publisheddaa, analytic cdculations,and reaults derived
from detailed circuit simulations The cdculations were performed for a series of
desgns,unde fluoroswpicirradiationconditions andusng variousreadoutfprotocols.

Results: Our modelcdculationsindicatethat, underconditionsof low exposire and/or
high spatal frequery, substatial DQE restorationcan be achievedvia a combinaion of
in-pixel amplification circuitry and correlated doubke sampling protocols — each
specifically selectedto eliminate spedfic noise contributions In particular,it appers
feasible to reducethemd noise associatedwith the pixel resetTFT and preamplifier
noise to nedigible levels and thereby increase DQE. However, the degee of
pefformanceimprovenent that can be pradically realizedwill also dependupon the
quality and properties of the thin film trangstors usedin the pixel circuit as well as
selectionof circuitsthat will yield well in manufacture

Conclusion: The degreeof performanceimprovementmade possiblethrough array
architecturescomprisirg active pixel sen®rs is critically dependenton many factors
including the propertiesof thetransistorsthe engineeringrules governingpixel andarray
desgn, the choiceof pixel circuit, and the methodof array readout



