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Standard tracking techniques will prove to be inadequate to distinguish single events on the Simulated expected FE performances

basis of the acquired data.

* The TimeSPOT project by INFN will aim to research and develop a demonstrator of scaled .
down version of a tracker suitable for HL (comprising the radiation sensor, front-end (FE) AdOptEd mEthOd()lOgles
electronics, read-out electronics and track-reconstruction electronics.

* In order to properly reconstruct tracks the project will adopt a 4D-Tracking techniques,
which requires the particle timing information in addition to the 3D positional one. + Conjoint development and optimization of FE w0t

* This work is part of the design and realization of the FE electronics for TimeSPOT. electronics and silicon sensor (impedance matching

n and signal characteristics). Z 3400

* Circuit design and simulation carried out using
industry standard EDA tools and CAD. 5000 -
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* ngh granmamy timing pIX6| FE requires a low noise, small area, Schematic of implement test structure with core blocks Vthf § <l 7>—Q
PVT resistant and high speed design design. (repeated in 8 parallel channels) T !
* FE architecture designed with total power budget <10 pyW. T ) Photo of the &E:ZPP B R
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-Core Amplifier (A) : Telescopic Cascode Amplifier with split osn flrem o to its test
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-Leading Edge Discriminator (D) with Offset Correction circuit, T
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Charge Injection Circuit (1) with variable capacitive load for (A) * Ongoing tests on first prototype, which aims to obtain a complete operation and

performance characterization.
* Radiation damage tests on first prototype.
* Design of an integrated-on pixel time-walk correction based on Constant Fraction

sensor emulation and calibration.
* Necessity to characterize a fast and low-power system: digital IO to overcome band-width

imitation: first prototype testable both independently and with the on-chip TDC. iscriminator (CFD) of Time over Threshold (ToT) measurement

i L e ] L * Realization of a second prototype chip with the full FE pixel chain organized in a pixel

“Hﬁ | e | L e T > matrix with service blocks and digital /0. This chip will be coupled via bump-bonding with
gl F—7 e now-under-test sensor. The second design will be submitted on 4/2020.
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I’ * 01CLPRYV - Experimental modeling (10/2018, 6)
(D) * 01RONKG - Python in the Lab (2/2019, 4)

* 03QRHRV - Microelectronics for radiation detection Il (6/2019, 4)

* 02LWHRV - Communication (8/2019, 1)

* 01SHMRYV - Entrepreneural Finance (8/2019, 1)

* VIl International Course “ Detectors and Electronics for High Energy Physics Atrophysics,
Space and Medical Applications” (2/2019, external activity ,30h)

Lorenzo Piccolo , “A Timing Pixel Front-End Design for HEP Experiments in 28 nm CMOS Technology”, 2019 15th Conference on
Ph.D Research in Microelectronics and Electronics (PRIME)

B?%gg&l\gco PhD program in

Electrical, Electronics and
Communications Engineering




	Slide 1

