AbstractlD:7364Title: Enhaancemenbf SignalPerformance throughinnovéive Pixel
Designfor IndirectDetection Active Matrix FlatPanelArrays

Purpose: Active matrix flat-panel imagertechnologyis being introducedto an ever-
increasing variety of imaging applications. This has been greatly facilitated by
improvementsin optical signd colledion achieve throughinnovaions in array pixel
desgn. Suchimprovenents are paticularly importantfor applicaions involving low
exposuresand high spatid frequencies, where DQE can be strongly attenuateddue to
relatively high additiveelectronic noise. In this presatation,recentinnovationsto pixel
desgn are describedand the effed on varioussignal properties,as deternined through
measurementsndcdculationsrelaedto novel prototypesjs reported.

Method and Materials: Optical and radigion signd measurenentswere performel on
prototypeimagersincorpording a series of six increasngly sophisticéed array designs,
with pixel pitchesrangingfrom 75to 127 um. Themog recentdiscretephotodiodearray
employsaggressivealesign rules tha significantly increae opticalfill factor while also
incoiporating a clanp circuit. Two other array designsincorporatea continwous
phodiodestructurewith thegoal of providing anopticalfill factor of 100%

Resuls: The new 127 um pitch discrete photodiodedesign achieves a sensitivity
consigent with its designgod of an ~8%% optical fill factor while the75and90 pum pitch
contiruous photodiodedesgns demonstratesensitivity correspondingto an ~95% fill
factor. Thesedesignsdenonstrate no degradationin MTF dueto chargesharing andthe
pixel clampreducesnemoryeffects at high signallevds. The effects of theseenhanced
sensitvities on DQE are illustrated and comparedo the performanceof arraysbase on
earlier generation®f design.

Conclusion: Aggressive applicationof designrules can adhieve very high levels of
optical fill factor and sensitivity resulting in improvementsin DQE. Continuows
phobdiodedesignsextendopticd fill factorsalmog to thetheoreticalimit, evenfor very
smallpixels,andarewell suited to desigrs containingmorecomplexpixel circuits.



