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INTRODUCTION

Silicon microstrip detectors at the super LHC are required to remain operational up to a fluence of 1 X 10*> n.,/cm=. The lifetime of the present LHC ATLAS silicon detector is
determined by impurity increase by radiation which raises the full depletion voltage above the system rating. We are investigating n*-on-p microstrip sensors, p-bulk and n-
readout. Since the radiation induced impurity is of p type, the junction stays at the strip side in n*-on-p sensors, which allows us to operate the sensors under partial depletion
when required. The strip isolation is crucial in p-bulk sensor design since the positive charges inherently trapped in the SiO, layer accumulate mobile electrons at the interface
which degrade the individual strip readout.

Test sensors are fabricated by Hamamatsu Photonics, where various isolation structures are implemented using p-stop and p-spray technologies. We evaluated the radiation
hardness of the sensors through irradiation with 70 MeV protons up to the fluence of 1.3 x 10% n,,/cm? and with ®°Co ys at a rate foreseen at the super LHC. The strip isolation,
onset of micro-discharges, and punch through characteristics, are characterized in detail.
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