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DIRC-like TOF Detector

High energy charged particle

Fused silica radiator

Front-end
electronics

Cherenkov light \ Fast photomultiplier

Challenges:

High timing resolution

Multi-channel integration



DIRC-like TOF Detector

Constant-fraction discriminator
v" Small amplitude time-walk
x Complex realization circuit
x Parameters depend on signal waveform

Waveform sampling
v' Reconstruct and analyze the signal shape
x High sampling rate ADC
x Complex data interface



Pico-second time measurement system
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Pre-amplifier

* Amplify signal from MCP-PMT

e Convert single-end input to differential output

LMH6882 from TI
* Dual channel Differential amplifier
* High bandwidth 2.4GHz for 2Vppp output
* Programmable voltage gain from 6 dB to 26 dB

Picture is from http://www.ti.com/product/Imh6882/description



Dual-threshold differential discriminator
(DDD)

foop” ~ Qoo i Differential comparator is based on
| FPGA LVDS receiver in FPGA.

I CMP
—:- Bias | Bias Network is composed of resistors
| Network : and capacitors.
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I | * Provide threshold voltage
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Dual-threshold differential discriminator
(DDD)
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FPGA-based Time-to-digital convertor
(TDC)
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Advantages of FPGA-based TDC

* High performance
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4-chain TDL TDC average time precision is 3.94ps. 256-channel TDC in one Kintex-7 FPGA.
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Electronics Performance Test

Radiator : JC-HO2 fused silica 15 mm X 15 mm X 20 mm
MCP-PMT: Hamamatsu R3809U
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Beam Test

The beam test was in H4 (150 GeV/c, Muon) at CERN.
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The size of test beam was wide.

Dual threshold values were not
optimized.



Conclusion

* FPGA-based differential comparator and TDC can minimize the number

of components that shows great potential in applications for multi-
channel integration.

* Electronic performance test result shows that the electronics scheme
has excellent time performance.
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