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(= Experience with present sensors
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==

Degradation of spatial resolution
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(5 Present activities to characterize degradation

Irradiation in 2012 at KIT
« Several samples were irradiated to 1.5 X 10N, /cm?
(250fb") and 3 % 10"°N,,/cm™2 (500fb)
«  Samples were tested in a DESY-testbeam end of March
» Activity was performed by ETHZ (Rossini, Hits) and
Santander (F. Munoz), special thanks to Daniel

« Different bias (300V-1000V)
* Angle 0 and 80 degree
» Thresholds 40, 60, 80 (in Vcal units, digital ROC will
allow for lower thresholds)
 Data for higher fluences (and 3D sensors) was taken, but
might have timing issues
* Analysis of data just started (M. Rossini)
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(25 Schedule for sensor production

2011 2012 2013 2014 2015 2016 2017 2018
LHC machine | 7Tev |1S] 7Tev | shut dojvn LS1 14 Te g 14T1ev X8| 147ev|]  LS2
cms fJopen] I I Il 1 ]
test batch production done
(2 tranches) Cance"ed
evaluation / tests hiRiREEREERa nas nnnnnngill -

Si wafers | | - ~ Ongoing |
pursue — T ———+—— | Orderplaced by
pre-senes LT i National University of
(mask corrections) 4 batches on new ;_] Taiwan, delivery
sensor production silicon delivered (1 to | | expected in June
Hamburg, 3 to Taiwan
(CERN) Should start soon
| |
/ From MB in 04/2012 and TDR V4

Layout of the sensors “frozen” (unchanged
compared to the present).

Different size of passivation openings depending on
bump vendor (done)

No wishes for special alignment structures
addressed to me
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==

*Present BPIX sensors suitable for Phase | upgrade
*Exact characterization of samples irradiated to 1.5E15 N,,/cm? (250 fb') ongoing

*Data taken at test beam in Hamburg in March

*Quality of Topsil silicon and polishing is verified (4 batches)
It is time to place the 15t production order
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== Barrel sensor concept (n-in-n)

Collect electrons (n-side readout)

- Trapping, Lorentz angle but n-side isolation
Avoid problems in module design
« N-Substrate — double sided processing
- All sensor edges on ground potential
Pixel cell layout
- Moderated p-spray with bias grid (insensitive area)
- Small gaps, homogenous drift field, higher C ~ 80fF
Wafer
« FZ (plus Oxygen diffusion) <111>
- Phosphorous doped (n-type), 2-5 kQcm
— Present BPIX from single Wacker crystal

— TOPSIL crystal (~1100 Wafer) ordered
Module
« |V curve is very sensitive and a good indicator of device quality 'l
. 1(V=150V) < 2 pA (typical value ~1pA) ;
- Slope 1(V=150V)/I(V=100V) < 2
- 1(V=150) should be stable in time
Test structures (measured only if there is a “reason”)
- Diode: CV — Vdepl — p in specs
‘ Vpunch-through >3V
+ Sheet resistance of n* and p* < 500 /sqr
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