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Phase-ll Upgrade of the CMS Tracker

@ New enhanced outer silicon tracker for HL-LHC

@ Double-sided
P+ trigger modules

B 2S module read
out by 16 CMS
Binary Chips (CBC )
@ Usual tests below
expected occupancy and
trigger rates (750 kHz)

@ Need for setup to validate
high rate functionality of
readout chain: CBC (avail.) Y CI| COLpGBTY VTRx+

FC7 Emitter | Pattern| |48 LEDS 148 Photodiodes 8CBC3.1 hybrid FC7 DAQ

Clock generator

Single Pulse Reconstruction
MIP (~24 000 ¢

@ Emulate sensor signals with variable
charge injection on 2 X 24 CBC channels

® Track-based pattern injection at 40 MHz
@ Landau-distr. cluster signal, charge sharing

@ Variable occupancy and trigger rate SUip varticle
@ Compare injection pattern with readout data A\ //\_

XTalk Measurements Trigger Rate Scans
@ Single channel pulse injection v “ ® Vary av. trigger rate @ Vary av. track density:

® Injection rate: 400 kHz ' (Poisson-distr.) 1017 20 MHz/cm?
@ Observe neighbours Wigglex 100 ® Reduced cluster signal: 17 000 e Y 2 1084 Neo/CM?
@ Repeat with increasing pulse | @ Threshold: 5 000 e-

height for all channels

Top \«\e°"‘°° @ Wiggle / Injection height

)

@ Top injection: 1.6 %
@ Bottom injection: 2.1 %

10MHz/cm? Efficient over wide
o Bottom XTalk higher due to | LSMHz/cm? g
& ottom Alalk higher due to lohger > OMH 7/om? trigger rate range
Bottom o signal lines in hybrid fold over
%0

Bottom

@ Poisson-distributed trigger
@ Pile-up 140: 500 kHz

Track Inclination and Stubs Threshold Scans T TTTTTTTTTTTTTT T |
® Vary cluster signal to emulate sensor irradiation . i
18 mm { ® 220007 17000e (07 25T 10*n,/cm?) | :

@ Trigger rate: 750 kHz W Threshold: 5 000 e- ® Pile-up 200: 750 kHz Pttt :
- . i : e luster signal di i k densi
® Cluster signal: 22 000 e (0°) oo — @ Track-based hit patterns e T llenee (em)  up (arigiom?)
3 Channels @ Perpendicular track jm=m=mme- €-mmmmmny 22 000 0 140 10
7 Channels orientation L 17 000 257 1014 140 10
22 000 0 200 15
@ Track density: 17 000 257 101 200 15
Distinct drop 10T 15 MHzZ/cm?2 22 000 90Sr CBC Lab measurement
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geometric
acceptance

Consistent with 2°Sr
lab measurement

Pile-up independent
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