
Advances in the MiniBeBe
Front-End

Dr. Lucio Rebolledo-Herrera.

Dr. Eduardo Moreno-Barbosa.

Dr. Mario Rodríguez-Cahuantzi

1

December 16th. 2020



Preliminar design work
SiPM bases and Dynamic range
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SPAD ELECTRICAL MODEL

𝑉𝐵𝑖𝑎𝑠 = 𝐼𝑑𝑅𝑞 + 𝑉𝑑

Impulse pulse  (Digital)

Single Photon Avalanche Detector (SPAD)
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The Silicon PhotoMultiplier (SiPM)

• Several SPADs in parallel

• Analog device
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SensL SiPM characteristics
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SensL signals
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Dynamic range

• Given a 0.5 GeV pion:
• For BC-404 – 551 photons are expected on each SiPM

• For BC-422Q – 509 photons are expected on each SiPM

• Deposited charge expected depends on:
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Dynamic Range SensL C-Series SiPM
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Charge estimation
From fast output
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Standard vs Fast output on SensL SiPMs

• Standard output signal
• Pulse width of 100 ps.

• Capacitance: 3400 pF

• Fast output signal
• Pulse width: 3.4 ns

• Capacitance: 48 pF
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Charge estimation from fast output

• Fast output is the derivative of standard signal

• Correlated signals

• Linear regression relationship
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Linear regression results
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Charge estimation results
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SiPM array
Parallel SiPM interconnection
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SiPM parallel interconnection

• Only Fast output signals

• Capacitance effects if direct parallel

• Schottky diodes for interconnection

• Lower capacitance effect

• Affects the Pulse width and rise time
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Parallel interconnection effects (Fast signal)
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FWHM and Rise time for single SiPM
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FWHM and Rise time for Quad SiPMs

18

• Single FWHM = 3.4 ns
• Single Rise time = 1.22 ns
• Quad FWHM = 2.0 ns
• Quad Rise time = 1.0 ns



MiniBeBe design
Baseline design and future design
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General scheme MiniBeBe
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MiniBeBe baseline design
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MiniBeBe baseline
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SFED Card
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Single channel detector
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Triggering circuit

• HMC674 ultra fast comparator.

• Equivalent input bandwidth: 9.3 GHz typical

• Propagation delay: 85 ps typical

• Overdrive and slew rate dispersion: 10 ps typical

• Input signal minimum pulse width: 60 ps typical

• Resistor programmable hysteresis

• Differential latch control

• Power dissipation: 140 mW typical

• Reduced Swing Positive Emitter-Coupled logic (RSPECL) output
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New MiniBeBe design
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From Ramón Acevedo’s presentation



Conclusions

• Using the fast output signal from SiPM we can estimate the deposited
charge.

• Parallel interconnection of four SiPM is posible with some timing 
benefits.

• The MiniBeBe baseline was the first step for a complete design.

• The new MiniBeBe design is under test for soon fabrication. 

• The new design will include heat dissipation.
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Thank you!


