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Amplifier : 
Description of the current design: Simple linear amplifier without any shaping and with 
bandwidth up to 40 MHz (tbc);  
 
Digital power consumption of ASIC 1260 uW +  ^Digital readout controller 0.3 u per ASIC  + 
serializer 146 uW per ASIC. 
 
Preliminary results with the input signal by Pietro Antonio will be updated with the signals 
sent by Leonid (see email sent on July 20) in next two weeks for sensor with 25 um with 
NUV-HD both low cross talk and not.  
 
About this choice see later. 
 
 
About the ASIC + FPGA for trigger the main issue is on power. It is necessary to verify up to 
what level 4W is a specification but first calculations indicate that it is not possible to stay in 
this limit (Cristian verify with TAS-I?)-  

 
 
Comment/questions: 
→  Signal from 25 um sensor sent as well as train of signals to Torino group since July 20, 
bit UNIGE is still missing the very relevant information on the amplifier characteristics 
(gain as a function of frequency).  
Sara Garbolino  sent it after the meeting so that Leonid can redo all the trigger study 
which was done with the SiPM signal until now while it should be done with the signal 
out of the ASIC. 
 
→ When exactly the ASIC design as to soon as possible: in a month? 
Torino aims at freezing the design by end of the year. Leonid should be able to derive 
simulation outcome for the trigger. 

FPGA: 
Updates:  



I/Os that ASIC will implement. 30 pins per ASIC

 
174 per FPGA, rad tolerant FPGA 
Genesys 2 and Xilinx space grade components 
 
Kintex 7 but different print 
 
Cristian: seems too early to focus on a space grade. Start with a cheap one and then space 
grade then move to something more costly. 
Genesys more IO but just because the Xilinx is an evaluator board. Working on Genesys 2 
for now is decided. 
Actel are not so powerful and limited number of I/O channels 
 
400 MHz clock, deserializer, which has a counter that decides where to save the data. Two 
registers of 16 bits 
The evaluation board shows a large delay between some registers, but this should improve 
in the boards we will use. Swap the deserializer by one provided by Xilinx. 
 
More expensive FPGA: low power version? Not clear that higher level FPGA improves 
power consumption. 
Speed grade and overall power consumption are main characteristics and rad hard to 
finalize the choice. 

 
The power analysis is shown above. 

Trigger: 
Description of the current design: 
We can define two thresholds one high and one low. 

• The high threshold is foreseen for a signal contained in a single pixel. In case, the 
high threshold is crossed it causes the readout of the entire ASIC. This readout 



decision is taken without FPGA processing and the resulting dead time is of the order 
of us (tbc). 

• The low threshold is foreseen for a signal contained in at least two pixels. In this 
case, if the low thresholds are crossed in multiple channels, it causes the readout of 
the ASIC hit map with FPGA (80 ns at 400 MHz in DDR).  

• Then the FPGA checks, if the pixels are forming clusters (if they are neighbouring 
pixels), ~20-30 ns, and in case of cluster detection, the entire ASIC is readout, again 
leading to a dead time of the order of us. 

 
 
Comment/questions: 
Proposal/questions by UNIGE after the meeting: 
We keep the two thresholds approach and define one high and one low threshold. 
For both thresholds, the creation of the hit map and its shipping in case the ASIC 
trigger condition is met can be configured (enabled/disabled). 
 
That would provide more flexibility as the higher the sensor DCR will be, the more 
important it will be to trigger on coincidences between pixels. This also why NUV-HD 
MT is preferred by UNIGE. 
 
It needs to be considered that if POLAR2 measurements on beam are correct, we can 
make an estimate. 
The DCR degradation for POLAR-2 is 8 times for 5 Gy radiation dose ... 
Our dose is going to be 10 Gy/year so the degradation factor will be around 16. 
So for us taking into account initial DCR 50 kHz/mm we are going to have : 
First year : 7.2 MHz 
Second year : 14.4 MHz 
Third year : 21.6 MHz 
 
 

 
One possibility is to have at BoL: 
→ high threshold for a signal contained in one pixel. 
→ low threshold for a signal contained in at least two pixels. 
And at EoL: 



→ high threshold for a signal contained in at least two pixels. 
→ low for a signal contained at least in three pixels. 
 
If enabling/disabling of hit map is not possible, we could consider to always send the hit-
map, leaving the decision to the FPGA for the event readout. 
 
→ Raffaele: We need to estimate the hit map production rate (AI: Leonid). 
→ Raffaele: How many events are actually contained in a single pixel (Leonid / Postdoc/ 
PhD will do it in UNIGE). This estimation will be done first with the assumption of the ideal 
PSF. For this, we need to add the “fast sim of the ray tracing” which is now done by Geant4. 
And then when the final optics is implemented in Geant4. This study can be done with full 
simulation chain. 
→ All: The trigger efficiency and dead time have to be estimated based on this study. 
 
 

SiPM: 

UNIGE evaluates as best option: FBK-NUVHD MT with 25mum cell size composed in 8 
x 8 arrays of 3 x 3 mm2 sensors. We will operate them at 4-6% of crass-talk with PDE 
about 50-55% at maximum which should correspond to a DCR < 40 kHz. 
 
The PDE was not measured on 25 um device and should be extrapolated from other 
measurements using the estimated fill factor. 
 
.

 
 
see the summary presentation of Andrii Nagai also attached to the agnega that explains the 
effect of a factor of 3 difference for Xtalk between Metal Trench technology (low cross talk 
and not). 
 
The choice for the sensors due to the shortest decay time of UNIGE is for 25 um (notice that 
decay time is 64 ns against 140 ns for 35 us). The preference for Low crosstalk or Metal 
Trench technology comes from the factor of 3 reduction for sensors with resin and 10 for 
bare sensors (that we would not recommend due to fragility). It was agreed with FBK that 
we test the thin resin and they have asked a producer to cover some of their sensors. 
 



 In reference to A. Gola’s comment, UNIGE  discussed in the past with Elena the possibility 
do increase Rquenching for the sensors to shorten this duration of the pulse but we 
assumed that this cannot be done at sensor level as Alberto explained. 
It is still to be understood if some PZC is possible in the ASIC, but first answers from 
Torino have been negative as power consumption increases further. Hence, best is to 
adopt the small micro-cell of 25 um. 
 
Comment/questions (see also beginning of minutes) 
 
Gola communicated that radhard test were done for NUV-HD MT but not NUV-HD-
lowCT.  UNIGE and GSSI should discuss if these are options to do them and where. UNIGE 
contacted POLAR2 group and could verify if they are possible in the POLAR2 test set up at 
IFJ-PAN- GSSI will explore. 
Elena: Suggest using DCR for pulse shape measurement. Picosecond laser is another 
possibility. 

Gantt chart 
 
Last gantt chart is quite out of date a new one needs discussion at next meeting. 
 
 


