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Introduction : Samples
A Currently,thereis alack of studiesof gammairradiatedhigh resistivity p-typesilicon. A Study was carried out on three typesin-p standard float zone diodes from three different manufacturers.
A Bulk damageof silicon detectorsnducedby gammarayswaspreviouslystudiedin detailfor n-typebulk. A Diodes have comparable actieeas and thickness but differsilicon bulk resistivity.

A Thepresentedtudyfocuseson bulk damagecausedy gammairradiationfrom €9Co to p-type silicon diodeswith various
oxygenconcentrationandsilicon bulk resistivities

A Themaingoal of the studywasto characterizéhe gammaradiationinduceddisplacementiamageby measuringcurrent
voltage characteristicglV), andthe evolution of the full depletionvoltage (V) with total ionizing doseby measuring
capacitancev/oltagecharacteristicgCV).

A This study was performed to quantitatively evaluatethe bulk damagein Si n*-in-p high resistivity sensorwhen
exposedo radiation up to high total ionizing doseqTID) 8.3 MGy

Irradiation: Leakage Current after Irradiation:
A Dioo_lc_es _irradiated b90Cq gamma source in C_harge Particle A Di_splaf:ement da_tmage c_:ausedsﬁfyo gammas Is S D SN NS — Bulk leakage Current after gamma irradiation
Equilibrium box according to ESA/SCC Basic Spec_. I\!o. 22900 prlrr_larlly due _to iInteraction of Compton electrons contributing only to active volume of diod@,,.) by
A Dose enhancement from leenergy scattered radiation is having a maximum energy of 1.2 MeV. subtracting parasitic currents contributed by diode suffgge
minimised by producing electron equilibrium A Cluster production is not possibleninimum o = i+ Loy
A Uniform distribution of energy deposited in samples is ensuredelectron energy needed for clusters is ~8 MeV.
A Temperature up to 3% A Max. recoil energy for the primary knodhn Sk Surface leakage Current after gamma irradiation
A Dose rate 16A.90Gy/min in silicon atom by Compton electron is a 140 elV.
A Dose rate uncertainty: less than 5% within the box. A Damage is exclusively due to point defects.
A Diameter of irradiation area 6 cm A Min. electron energy needed for single
RN S S displacements for ¥ (Frenkel pair) is 260 keV
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A Secondarnion mass spectrometry (SIMS) technique used to determine the relative concentration of oxygen in individual samples
A Primary source Cs ions with energy of 7keV

A The SIMS method used does not allow for the
determination of absolute concentrations of oxygen; rather,
It only provides relative concentrations in comparison to
Individual samples.

A Concentration of oxygen decreases with increasing depth of
diode.

A Decreasdn oxygen concentration is least pronounced in
sample C and most significant in sample A

A Sample B, unlike the other two samples, does not contain a
measurable concentration of aluminium.
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