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CMS pixel modules

Basic properties
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CMS BPIX module

PSI built a lot of pixel modules for CMS some
time ago. There are left-overs possibly be
used for test beams.

Challenges in HEP very different from pr Sensor
experiments at PSI: e '
* Interesting tracks have high energy ~GeV
Many tracks ~100MHz/cm?

Several trigger levels with latencies
Radiation damage

Hermetic/closed geometry (CO, cooling)
Not accessible

This leads to “high” material budget: ~2% X,
per layer due to mechanics, cooling, power
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Key numbers

Sensitive area: 16.2mm x 64.5mm

Pitch: 0.1Tmm x 0.15mm

Spatial resolution: ~30um resp. 45um

(CMS: much better due to tilted tracks

and 3.8T magnetic field)

Analogue signal

* 8-bit ADC

* Signal saturates > 1.5 m.i.p. signals

Material

* Sensor: ~285 um Si

* ROC: ~178 um (7mil) Si

* Other components: HDI (Kapton,
copper), base strips (300um aluminium
nitride), connector, SMD capacitors, ...

PSI Center for Neutron and Muon Sciences
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Readout system for lab tests

D|g|tal test board (dtb)

Can control and read out 1 module
- In case of 4 modules, 4 dtbs needed

* Was designed in the early 2010s for the module
production for CMS phase 1 upgrade

* USB-1 connection to PC

* FPGA to create signal sequences for programming
and read out

* Processor for simple tasks

* Memory to store data

* Readout method:
- Needs external trigger (e.qg. from scintillator)
- Stores data locally
- Read out ,larger” portions of the data (e.qg. 100k events)

- Synchronisation offline with event numbers \ |
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