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» Features of the heavy-ion CBM experiment’s Silicon Tracking System:

 unprecedented beam-target interaction rate < 10 MHz. » After module assembly, a 2.7mm thick aluminum cooling shelf is glued (STYCAST)
* maintains material budget within 2 - 8% X,. between FEBs.
e sufficient granularity, spatial, and timing precision. » Glob top used on ASICs and LDOs: DYMAX 9001.
» Number of DSDM micro-strip modules: 876. » Front-End Electronics (FEE): heat producer (=15 W).
» STS operation temperature: -20 °C. » Reliable cooling and thermal interfaces are needed.
\> Novel integration approach: read-out electronics placed outside sensitive volume. ) \> The temperature should be monitored during detector operation. y
Calibrating the internal thermometer of ASICs Front End Board thermal stress test
Measurements of the Temperature Testing Setup and Procedure
FEBs v3 Cooling shelf Cooling plate in a 3D printed box To test the sensitivity of FEB to FEBs in the cooling shelf BINDER

thermally induced mechanical stress:
- Passive/Active temperature cycling
- Cold start-up: power cycles at low
temperature.

= » Set the cooling system at low temperatures (-20 °C, -30 °C, -40 °C). [

» The power supply is shut off, and after a few seconds, the power is

resupplied (currents and voltages are read out, registers of ASICs

v are set to nominal values, and VDDM and VTEMP are read). =G
» Power switches off, and FEBs cool down within half a minute. h

» This process was repeated more than 1100 cycles for same sets.

Low Voltage input is set at STS operational values.
Registers of ASICs are set to nominal values.

The temperature on the cooling plate is changed
in steps of 2 °C from 10 °C to 30 °C.

» At each step, it measures the external
temperature of the ASIC and its internal
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temperature.
» These two temperatures have a linear
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> FEBs failures occurred during thermal stress procedures, * 4 FEBs to be tested simultaneously .
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* With coolant at -20 °C (updated operation temperature).
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