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TIMESPOT – INFN Perugia 

√ INFN PG Activities/Involvements  
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- 3D Diamond and Silicon TCAD modeling.  
- Radiation damage model development.  
- DAQ development and test activity. 

√ FTE / Funding request 
 

 D. PASSERI  (PA)  0.5 (RL) 
 A. MOROZZI  (AR)  0.2 
 M. PICCINI  (Ric.) 0.2 
 L. SERVOLI  (I Ric.)  0.1 

 Total  1.0 

 

 F. MOSCATELLI  (Ric.)  
 M. MENICHELLI (Ric.) 

 



INFN Perugia Activities Timeline 
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INFN Perugia TIMESPOT related expertise 
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√ Long term TCAD silicon particle detector simulation and radiation 
damage effects modeling (CMS, AIDA2020). 

√ DIAMOND TCAD modeling 
(RAPSODIA, 3DSOD, 3DOSE). 

√ Test and characterization of semiconductor / 3D diamond sensors and 
read-out systems for high rate/high performances detectors (NA62, 
3DOSE). 

√ VLSI monolithic Active Pixel Sensor design & characterization 
(RAPS, SHARPS, VIPIX, SEED). 

√ … 
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TCAD Radiation Damage Modeling 
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√ OLD Perugia Model – CMS Silicon Tracker design (since 1996)  



TCAD Radiation Damage Modeling 
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√ NEW Perugia Model (2017) 
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TCAD Diamond Modeling 
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√ Innovative diamond modeling for DC, TV analyses within TCAD tools 



2D Diamond simulated structures 

√ 3D layouts (5×5×0.5 mm3) and simulated 2D cuts (5×0.5 mm2) of 
the same device with planar or segmented contact strategy.  

√ The effect of a single particle hit has been considered. 
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Timing issues in transient simulations 

√ Proper time discretization of the stimulus with respect to the 
simulation time-step is critical for timing analysis.  
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Transient analysis behavior as a response to  
 particles irradiation: different values of s_hi. 

Transient analysis behavior as a response to  
 particles irradiation: different values of s_hi. 



Validation/extension of the diamond model 

Sample from Element6  
(5×5×0.5 mm3), planar contacts (2D).  
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√ Comparison between simulation results and measured data in terms 
of CCE as a function of the applied voltages. 

Sample of Diamond on Iridium  
(5×5×0.5 mm3), planar contacts (2D).  



3D Diamond simulated structures 

√ 3D layouts: two adjacent cells.  
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3D Diamond simulated structures 

√ Effect of sense node biasing: same potential.  
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Critical collection 
efficiency regions  

(low 𝐸  value 
regions) 



3D Diamond simulated structures 

√ Effect of sense node biasing: opposite polarity sense nodes.  
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Higher collection 
efficiency region  

(higher 𝐸  value 
regions) 


