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The verified solution for a single channel 
The solution consists in transferring, for each hit drift cell, instead of the full spectrum of the signal, 
only the minimal information relevant to the application of the cluster timing/counting techniques, i.e. the 
amplitude and the arrival time of each peak associated with each individual ionisation electron. 

This is accomplished by using a FPGA for the real time analysis of the data generated by the drift 
chamber and successively digitized by an ADC. 

A fast readout algorithm (CluTim) for identifying, in 
the digitized drift chamber signals, the individual 
ionization peaks and recording their time and 
amplitude has been developed as VHDL/Verilog 
code implemented on a Virtex 6 FPGA, which 
allows for a maximum input/output clock switching 
frequency of 710 MHz. The hardware setup 
includes also a 12-bit monolithic pipeline sampling 
ADC at conversion rates of up to 2.0 GSPS. 

Xilinx ML605  
Evaluation Board  

AD9625-2.0EBZ  
Evaluation Board  

G. Chiarello, C. Chiri, G. Cocciolo, A. Corvaglia, F. Grancagnolo, M. Panareo, A. Pepino and G. Tassielli  
The Use of FPGA in Drift Chambers for High Energy Physics Experiments  
ISBN 978-953-51-3208-0, Print ISBN 978-953-51-3207-3, May 31, 2017, doi:10.5772/66853, http://dx.doi.org/10.5772/66853 
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Example: CluTim algorithm 

Sixteen samples  SK,X    at 125MHz  to the FPGA input. 
 
STEP 1: Of the Sixteen samples SK,X ,where K is the sample number among 
those available , and X is the time instant in which they are present, the 
functions D1K,X e D2K,X are  calculated  with use of the following equations : 
 
D1K,X=((2*Sk,X-SK-1,X-SK-2,X)/16)*3 
D2K,X =((2*Sk,X-SK-2,X-SK-3,X)/16)*5 
 
STEP 2: The values ​ ​of D1K,X and D2K,X and the differences between D1K,X 
and D1K-1,X  and between D2K,X and  D2K-1,X  are compared with the 
thresholds proportional to the level of noise present in the input signal.   
 
STEP 3: In order to transfer the data in memory , the last step before being 
sent to an external device is to check that there are no adjacent peaks 
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At the beginning of the signal processing procedure, a counter starts to count, providing the timing information related to the signal 
under scrutiny. The determination of a peak is done by relating the i-th sampled bin to a number n of preceding bins, where n is 
related to the rise times of the signal peak. Once a peak is found, it is sent to pipeline memories which are continuously filled as 
new peaks are found. When a trigger signal occurs at time t0, the reading procedure is enabled and only the data relative to the 
found peaks in the [t0; t0 + tmax] time interval are transferred to an external device 
 
 
 
 
 
 
 
 
 
 
 
 
 
 Input signal, values of the auxiliary functions and found peaks.          Efficiency and fake 
rate 
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Finanziamento 2019 da CSN1 : 2+2 Keuro 
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KIT EVAL ULTRASCALE FPGA KCU105  
•  KINTEX® UltraScale™  
      XCKU040-2FFVA1156E 
•  Quadruplo generatore di clock  
      a frequenza fissa Si5335A  
•  Transceiver 20 GTH 
•  2 moduli SFP+ da 10Gbps 

AD9689 - 2000EBZ 
•  14-bit 
•  Dual channel 
•  2.6 GSPS 
•  JESD204B 
•  1,55W at 2,6 GSPS 
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Test da effettuare nel corso del 2020: 
  

•  Implementazione dell’algoritmo originario di cluster counting/timing 
sulla nuova FPGA, questo permetterà di migliorare la velocità di 
trasferimento 

•  Utilizzo della massima banda di trasmissione dei dati tra ADC multi 
canale (per adesso 2) e FPGA 

•  Implementazione di nuovi algoritmi di cluster counting/timing per 
migliorare l'efficienza e limitare il "fake rate" 

•  Test dell’algoritmo prima con segnali simulati e successivamente con 
segnali reali  
–  su segnali reali si possono anche implementare delle tecniche di filtraggio 

digitali con le features della nuova FPGA 
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SiREAD: a low-cost, low power and high density System-on Chip (SoC) capable of analog signal conditioning, 
fast waveform sampling and integrated readout and signal processing capabilities. The SiREAD device will also 
have calibration and monitoring circuitry in addition to a deep sampling buffer making it suitable for large HEP 
experiments. Design and development of the advanced SiREAD chip is built by integrating into one SoC analog 
signal conditioning circuits and bias monitoring and digital readout and signal processing block capabilities 
(triggering, sparsification and data reduction). 

SiREAD chip 
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Activity #2 2020 



C wire metal coating 
HiPIMS: High-power impulse magnetron sputtering 

 physical vapor deposition (PVD) of thin films based on magnetron sputter deposition (extremely high power 
densities of the order of kW/cm2 in short pulses of tens of microseconds at low duty cycle <10%) 

10 nm Cr   
50 nm Au 

Au 

C 

Lead forms intermetallic compound with gold 
and completely dissolves the 50 nm Au layer. 

soldering attempt 

Cu 

good solder wettability  
on Cu 

BINP 
A. Popov 

V. Logashenko 

35 µm C wire 
20 µm W wire 

Charge distribution Exponential amplification 

Drift tube 
with 35µm 

C sense wire 

INFN-Le + BINP 
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Wire metal coating: BINP proposal BINP 
A. Popov 

V. Logashenko 
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Wire metal coating: BINP real setup 
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BINP 
A. Popov 

V. Logashenko 



125 µm Al wire Cu coating 
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BINP 
A. Popov 

V. Logashenko 

highly uniform coating good solder wetting Al 

Al(Cu) 

elastic limit 
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Test da effettuare nel corso del 2020: 
 
•  Acquisto monofilamento di Carbonio su opportuna spoletta 
•  Procuramento di fili polimerici per studi di deposizione di rame 
•  Test di deposizione di metalli saldabili su polimeri, C, Al, Ti 
•  Test di saldatura con laser ad IR 
•  Test di incollaggio con colle conduttive 
•  Realizzazione di camerette di prova con diversi catodi per studi di 

ageing 
•  Realizzazione di un setup a Bari per condivisione test su camerette di 

prova 
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Activity #3 2020 
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Activity #4 2020 
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