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Purpose: To develop a wide range electrometer for measuring the chargefrom large volume ion chambers,while
maintaining readingaccuracyand resolution for smallchargemeasurements.
Method and Materi als: Standard commercially available electrometers typically unableto integrate the charge from a
large volumeion chamber period without saturating.While it is possible to designanelectrometerthatcanintegratea large
charge,readoutaccuracy andresolution for low chargereadings is oftencompromised.We havedevelopeda unique wide
dynamic range electrometer(WDE) design that overcomes theseproblemsby using dual electrometers operating in a
switching configuration. Eachelectrometer is of thefamiliar integratingcapacitor type.Theintegratingamplifier usedis a
commercially available integratedcircuit designedspecifically for useas an integrating electrometer, with on-chip reset,
hold andmultiplexing switches.A microcontroller controls theswitching, readoutand resetof theelectrometers suchthat
one electrometeris integrating theion chambersignal while the otheris being readandreset, aswell asthecommunication
with PC-basedsoftware. Using this method largechargemeasurements arepossible while maintaining the accuracyand
resolution of low charge measurements. The maximum measurablecharge is limited only by the firmware. The
reproducibility andlinearity of the electrometer designis comparable to commerciallyavailableelectrometers.
Results: For largeion chambercurrentmeasurements of ≈5 uA, theelectrometeris ableto measurethechargeto within an
accuracy of 0.2%, compared to a 45% error when using a commercial electrometer.At lower currents, the WDE can
accuratelymeasurechargewith a reproducibili ty standarddeviation of 0.06%anda linearity standarddeviationof 0.007%,
which is comparableto commercialelectrometers.
Conclusion: A large dynamic range electrometerhas been developedthat allows measurementof large ion chamber
currentswhile maintaining theaccuracy and resolution of smallchargemeasurements.


