Evaluation of Performance of the p-stop Process Splits
In ATLAS18 strip sensors, Pre- and Post-Irradiation
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Motivation Samples
* HL-LHC upgrade — ATLAS Inner Detector using ATLAS18 sensors * radiation-hard n*-in-p ATLAS18 micro-strip sensors
» ATLAS18 QA tests found low interstrip isolation in some batches * six barrel long strip main sensors (9.795 cm x 9.762 cm) - 2 segments,

» this test production evaluates process variations (types 2-4) and 1282 strips per segment, strip length 4.835 cm [1]
their irradiation performance * testchips, miniature sensors

type p-stop process variation Irradiation, Doses and Fluences

1 Conventional process condition (reference)

testchip
structure  gamma irradiation at UJP Praha, Terabalt ®°Co source

* neutronirradiation at JSI Ljubljana, TRIGA reactor
* mid-fluence —21-25 Mrad + 5.1x10"* n,/cm?

* full-fluence -66 Mrad + 1.6x10" n_,/cm?

* over-irradiated — 66 Mrad + 3.5x10"° n . /cm?

Interstrip resistance tests

* R, Is temperature dependent > all values are
normalized to -20 °C
* R, ,decreases with increasing dose and fluence,

put all sample types still meet specs(R. ..>15 kQ))

2 Lower temperature than type 1

3 Little lower temperature than type 2

4 Another method condition

IV tests

 before irradiation — all samples passed QC specs
(Vgp > 500V, 1<0.1 yA/cm?) [1]

 afterirradiation — no influence of p-stop type on early

breakdown observed ops Bes s ot " | int
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* main sensors —no segment dependence observed Zz ;
* type 1 not measured 25 rluence (07 na/em’

type 4 has lowest R, . > it

int
may indicate a lower
effective p-stop doping,

contrary to the Vp; tests

Vpr behavior varied only slightly among the four tested =z 2
sensor types, with all sensors meeting QC specs before and ~
after irradiation [1]
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Conclusions

* various p-stop types were studied; results are valuable feedback for HPK, Striptests
even though they will not be used in the ITk detector

 all parameters passed QC specifications

* differences in Vy; and R, . among p-stop implant types were minimal and
negligible for the specification of Itk strip sensors and the expected
operational conditions 1

* a trend of anti-correlation between V,; and R, is observed when going Acknowledgements

from type 2 to type 4, contrary to the expectation that V,; and R
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* no problematic strips observed in
any p-stop implant type before and
after irradiation
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