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Five proposals submitted to the project p p p j
that involve sensor development

Today we only cover one of the six proposal:
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Goals of this 
collaboration with HPK

This specific collaboration with Hamamatsu photonics is a natural development of the 

•Extend previous Multi-Geometry studies from 
Strips to long Pixels

Results of similar studies for the present tracker

p p p
work done in the 90s for the present strip tracker.

Strips to long Pixels

•Extend previous Multi-Geometry studies to 
substrate thickness less than or equal the pitch

•Strip/Pixel capacitance (back-plane, inter-strip/pixel 
& t t l)& total)

•Critical fields, depletion and break-down voltage

•Sensor functionality (charge collection efficiency etc)

•As function of pitch, w/p, metal overhang, substrate 
thickness Pixel Lengththickness, Pixel Length

•Extend previous studies from LHC to SLHC fluence

•Extend previous studies to include MCZ and 
Epitaxial substrates

•Extend previous studies to include n-on-p

•Re-produce complementary sets of measurements 
and simulation
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Strips multigeometryStrips multigeometry
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Wafer layoutWafer layout

Being finalized with HPK.

• New and improved test 
structures

• Added some BPIX and FPIX 
sensor (single ROC)sensor (single ROC)
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Test structuresTest structures

• Should become a standard for all CMS sensors 
submission to perform Q&A on process and p p
material.
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Long pixel geometryLong pixel geometry
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Single ROC pixel sensorsSingle ROC pixel sensors

BPIX p-spray isolation

FPIX p-stop isolation
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HPK submission
Quantities (117 6” wafers)

N-FZ P-FZ P-FZ n-MCZ P-MCZ P-MCZ N-epi P-epi P-epi

pspray pstop pspray pstop pspray pstop

200 um thick200 um thick 
by thinning 9 6 6 9 6 6 0 0 0
100 um  thick 
on carrieron carrier 
substrate 9 6 6
100 um thick 
epitaxial 9 6 6epitaxial 9 6 6
50 um thick 
epitaxial 9 6 6

200 um thick 
on carrier 
substrate & 

6 6double metal 6 6
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TimelineTimeline

D b 2007• December 2007
– Call for interest
– Discuss and agree layout, thickness and material typesg y , yp
– Discuss and agree program of work and task assignment
– Discuss and agree financing

S bmit Proposal for appro al– Submit Proposal for approval
• June-July  2008

– Place Order with HPK
• February 2009 

– HPK deliver
• End of 2009 

– Results ready for publication
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Spares (from now on)Spares (from now on)
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Silicon Beam telescope (SiBT)
Helsinki Institute of Physics, Fermilab, Universität Karlsruhe, 

Université Catholique de Louvain, Università di Padova, University of Rochester

The telescope reference planes + detectors under 
test are housed inside the Vienna box. 

The temperature can be set down to 20°CThe temperature can be set down to -20 C

Reference planes are installed to ±45 degrees
(due to the height limitation)

Reference detectors D0 Run IIb HPK sensors with:
60 micron pitch
i t di t t iintermediate strips
size 4 cm x 9 cm
639 channels

Readout electronics: CMS 6-APV chip Tracker Outer Barrel hybrids (5 chips 
bonded)
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3D sensors for the innermost 
layer/s

3D sensor development is active with Sintef.p
Producer of the CMSFPIX sensor.
First prototypes for bumpbonding hopefully by 
the end of 2008

A two column pixel 
And a four columns pixel
implemented in the CMS pixel geometry
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