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Purpose:
This work modelschargetrapping behavior of a prototypeActive Matrix Flat PanelDosimeter(AMFPD) using threeparameters and
explains a numberof publishedobservations.An understanding of chargetrappingandreleaseis necessaryto estimatenon-linearities
in theAMFPD response dueto trapping andto correctartifactsin theresulting doseimage.

Method and Materials:
The AMFPD consistedof an amorphous silicon flat panel imaging array operated without a phosphorscreen. Fluoroscopic and
radiographic modeswereusedto obtain a seriesof fixed field dosimetric measurements at different doses anddose rates. Datawere
acquiredin orderto testthe assumptions uponwhich themodelwasbased:

(1) Trappedchargedensity in the metastable defectscanbedescribed by a stretchedexponentialfunction,N(t)=N0exp[-(t/τ)β].
(2) Trappedchargestartsto release from thetrappingcenterswhenthephotodiodeis recharged.
(3) Chargereleaseis not affected by subsequentirradiationswhenthedoseperframeis small.
(4) The chargetrapping ratedependson biasvoltageand variesslowly with dosewhenthedoseis small.

Model stretch parameterβ, time constantτ, and the charge trapping rate p were determined from a fi t to the pixel signal decay
following irradiation. Theseparameterswerethenapplied to simulate results for theAMFPD operatedin fluoroscopic modebasedon
the aboveassumptions.

Results:
Thesimulatedresultsagreed well with themeasurements.It wasdetermined that β is constantfor a detectorarray, τ dependson bias
voltage,and the charge trapping ratedepends on bias voltageand dose.Furthermore,the modelqualitatively explainsobservations
reportedin publishedpapers on chargetrapping.

Conclusion:
A three parametermodel was found to successfully describethe behaviorof charge trapping and releaseat different valuesof bias
voltage,framerate, doserateand dose.


