AbstractID: 9666 Title: Beyond the Limits of Active Matrix Flat-Panel Imagers: A
Comparative Performance Assessment of X-ray Converter Enhancement versus
Innovative Active Pixel Sensor Architectures

Purpose: Despie the many advantage of Active Matrix Flat-Panellmagers (AMFRs),
thesedevices sufferfrom modest system gain relative to additive nojsas well as
restrictions on maxinam framerates and dharge trapping A quantitative comparison of
the performance of two bthe strategies bimg developed to ovemne thes limitations is
presented. One strategy phays significant enhancement of direct detection eerter
propeties while the othe employs complex, polygrstalline silicon (polySi) pixel
circuits to form active piel snsor (APS) architectures.Method and Materials:
Theoreti@al upperlimits for DQE and for othermetrics that déermine maxmum frame
rate and chargetrapping dfects wee computed under fluosmpic and radigraphic
conditions using a combirteon of cascaded systems diyais and ¢rcuit simulation. The
caxaded systems lmlations emplogd empiricd measirements, published datnd
anaptical calculations, whilethe simdiations usal representative &i:H and poly-Si
transisor modes. Results: The potential of hig sensitivity photoconductors, shas
Hgl,, to offer up to a fator of 10 increase in ystem gain reglts in significant
improvement to DQE p#ormane under conditions ofow exposures and/or forewy
small pixel sizes. PolSi APS designs are pable of equivalent, ornen greateDQE
improvement through aombinationof gain providedby in-pixel amplifiers, along with
correlated double sampling ohe pixel signal. FurthermoteAPS ciralit designs dlow
substantiallyhigher framerates a well asreduction in diage trapping effest such as
ghoging. Conclusion: While both appgoachesffer substantial improvements in DQE,
and thus imaging perfomance, unde conditions of low @posure ad/or for small pixel
pitches converter enhamtnent offers the potential advantage obmpatibility with
exiging AMFPI array cesigns. Conusdy, poly-Si APS architetures offer flibility of
desgn, function andoperation, providing for the possibility of vakibe gainas well as
addessing frame ratéimitationsand chargetrapping issus.



