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• magnetic field of 4 T
• LHC beam crossing at 40 MHz
• radiation rates : 0.15-0.3 Gy/h in the barrel, up to 15 
Gy/h in the endcaps

Choice of : lead tungstate crystals  (fast, rad hard, 
compact)
+ Avalanche PhotoDiodes (APD) in barrel (B-insensitive, 
gain, rad hard)
+ Vacuum PhotoTriodes (VPT) in endcaps (rad hard, gain)
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• LOW Light Yield : about 70 photons/MeV for a crystal (PMT)

Readout with APDs  (gain 50) and VPTs (gain 6-9 in 4T) 

• Scintillation :  85% of the light in 20 ns,   λ ~ 440 nm

PHOTODETECTORS

APD gain curve
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• Transimpedance P.A. (> 90 dB range)

• FPU : Compression in gains (1,5,9,33) to have better resolution

• Sampling ADC : 40 MHz, 4096 channels   (A.D. 9042)

• One serializer per channel (800 Mbit/s) to bring out the SADC 
samples with digital optic link

RAD HARD ELECTRONICS,  Power dissipation: 1,2 W/channel
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VCSEL
DriverCIMT Protocol

Serializer

High Speed Core

12 mm2

• Rad-hard complementary GaAs
• 16-bit G-Link compatible
• Integrated VCSEL driver

500 µW modulation typ.
• 120 mW (including VCSEL)

at 800 Mbit/s
P. Denes, Princeton
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• Prototype 99++ : 30 production crystals with final : capsules (60 
production APDs) - alveolae - tablets - connexion system. (Aug. 2000)
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K. Kloukinas, Cern EP/CME

PRESHOWER ELECTRONICS
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• Barrel :  - pilot run FPPA (1000 chips in 
January 2001 ) then if OK (yield), 2 runs, statistics 
tests and production end 2001, 

- GaAs serializer prototypes in 
November 1999, production problems (yield), new run 
in November 2000 (0,25 µµ backup solution), 

- Control Chip (DMILL) : ready 
for production

- Hamamatsu APDs, fine tuning

• Endcaps : can begin FPPA preproduction March 
2001, contract : 500 Russian  VPTs in April 2000. 

• Preshower : electronics end 2001 for micro-
modules assembly mid-2002. Delta received october 
2000, Pace ready, DMILL engineering run with LHCb.


