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Objective

Objective of the study

Explore the possibility to use the ”application specific integrated
circuit” (ASIC) Citiroc 1A chip to acquire 
 energy spectra.

Small shaping time (up to 87.5 ns) with respect to other chip used
(order of �s).
Scintillator detectors: Caesium Iodine (CsI(Tl)), LYSO, and Bismuth
Germanate (BGO)
Photomultiplier type: SiPM
Acquisition board: CAEN FERS-5200 A5202 board

Comparison of the results with a complementary system based
on charge integration acquisition.
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Front-End Structure

Front-End Structure

A5202 board
The A5202 [1] is an all-in-one front-end board optimized to work with
SiPM.

bias voltage provided by power supply embedded in the board
event acquisition handled with ASIC Citiroc-1A [2]
multiple trigger logic options onboard
64-ch on a single board, easily scalable up to 8 boards

[1] https://www.caen.it/products/a5202/
[2] https://www.weeroc.com/my-weeroc/download-center/citiroc-1a/16-citiroc1a-datasheet-v2-5/file
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Front-End Structure

Front-End Structure

two preamplifiers connected to: charge measurement and trigger sections
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Front-End Structure

Front-End Structure: Trigger section

Fast shaper amplifier: 15 ns peaking time, followed by:
Timing discriminator: its output is used for logical combination of
the channels by the FPGA
Charge discriminator: output used for the charge circuit
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Front-End Structure

Front-End Structure: Charge section

Two preamplication stages: high and low gain
Slow shaper amplifier: shaping time range between 12.5 ns and
87.5 ns

Peak Detector Working Principle
Three sequentially phases:
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Event Selection

Event Selection

Hold delay:
Time difference between the bunch trigger and the arrival of the hold
signal.

Crystal: LYSO

Small values of hold delay lead
to incorrect energy values.
Correct values are in the plot
flat region. We selected 300
ns.

August 1, 2022 7 / 19




	Objective
	Front-End Structure
	Event Selection
	Results
	Conclusion and future work

