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RADIATION TESTS
CMS Muon Barrel Frontend Electronics

All frontend electronics ASIC and COTS
have been tested against

radiation to check
LHC environment compatibility:

• MAD frontend ASIC (Frontend board)
• Philips PCF8577 (Frontend board)
• Burr-Brown OPA234 (Frontend board)
• Philips PCF8574 (Slow-Ctrl board)
• Philips 82B715 (Slow-Ctrl board)

PCF8574

82B715

Frontend Board Up Side

Frontend Board Down Side

Slow-Ctrl Board



RADIATION TESTS
Heavy Ions and Neutrons Irradiation

5 1010 n/cm2 for 10y activity (10% thermal)

In CMS barrel irradiation flux is very low,
only neutron flux can give problems by

Single Event Effects:

Luminosity: 1034 cm-2s-1

For best ASIC characterisation against SEL
heavy ions irradiation is tested too
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EQ. 1MeV(SI)

PROSPERO1 6m 4.85 1010

PROSPERO2 3m 1.53 1011

PROSPERO3 3m 1.72 1012

RADIATION TESTS
Fast Neutrons at PROSPERO Facility

NO dynamic or static changes measured!



RADIATION TESTS
SE induced by Fast and Slow Neutrons at LNL



RADIATION TESTS
SE induced by Fast Neutrons at Louvain



Cross Section vs Threshold
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Counts vs Threshold
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RADIATION TESTS
SEU induced by Fast and Thermal Neutrons

From these data we can estimate about few thousand
counts for electronic channel for 10y LHC activity



RADIATION TESTS
SEU induced by Heavy Ions

Heavy Ions Cross Section vs. Threshold
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The graph shows the cross section vs. threshold for heavy ions
irradiation of a frontend ASIC in 2 cases: in the first input

channels are enabled, in the second they are disabled at
preamplifier stage (threshold independence) .



RADIATION TESTS
 SE Upset and Latch-up induced by Neutrons



RADIATION TESTS
SE Upset and Latch-up induced by Heavy Ions



RADIATION TESTS
Conclusion

All frontend electronics tested
no problems found.

In all radiation tests

No LATCH-UP events
detected.

Further work could be done for better
radiation characterization with proton beams

at fixed energy

ASIC successfully tested on heavy ions.

Few thousand counts/ch estimated for 10y
LHC activity.


