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• Highlights from the workshop: “Instrumentation for muon and K0L identification at Super 
Flavor Factories”, 6-10 Sep 2012, Institute of Nuclear Physics, Polish Academy of Sciences, 
Kraków, Poland 

 

• Preparatory work for the design of a prototype IFR frontend ASIC 
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SuperB IFR electronics: highlights from the IFR workshop in Krakow 
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SuperB IFR electronics: summary of electronics sessions at IFR workshop in Krakow 
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SuperB IFR electronics: plans for the development of an IFR frontend ASIC  

outlined at IFR workshop in Krakow 

A summary of the colloquium 
was drafted by Jacek 
Kolodziej  

 



Excerpt from “IFR ASIC Front – End 
Design, Team Work Collaboration Proposal” 
Jacek Kolodziej (with some adjustments): 

10 6th SuperB meeting – LNF, Dec 12 2012          A.Cotta Ramusino, INFN-FE 

SuperB IFR electronics: plans for the development of an IFR frontend ASIC  

outlined at IFR workshop in Krakow 

IFR  

Front - End 

ASIC 

AGH-UST 

Krakow, PL 

Analog 
blocks, DAC, 

layout, 
tapeout 

INFN Torino 
Digital Blocks 

INFN Ferrara 

Layout, design 
validation 

INFN Milano 
Bicocca 

Analog blocks, 
layout 

LP Tasks  Contractor  
1 Detector measurement to assign time response that will be used in 

simulation  by ASIC designers 
INFN Fe 
 

2 Independent design of key analogue ASIC part : preamplifier, 
shaper, buffer, comparator in 350nm AMS technology  

AGH-Krakow 
INFN Mi- B 

3 Simulation analysis of design   AGH Krakow, 
INFN Mi- B, 
INFN Fe 

4 Prototype ASIC tapeout in AMS 350nm  AGH Krakow 

4 Prototype ASIC tapeout in UMC2 180nm (migration path feasibility 
study) 

 AGH Krakow 

5 Measurements of fabricated chips  
6 Digital part specification, FPGA implementation 
7 Brain storm, choosing the best solution , task allocation between 

participants 
AGH Krakow, 
INFN Mi-B, 
INFN To, 
INFN Fe 

8 Digital redesign and fabrication  in AMS 350nm INFN To 
9 Full chip redesign and fabrication  in AMS 350nm all 

10 Possible chip redesign and fabrication in UMC 180nm AGH Krakow 

For the timeline see next page... 
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SuperB IFR electronics: plans for the development of an IFR frontend ASIC  

outlined at IFR workshop in Krakow 

Excerpt from the SuperB’s Smartsheet  
time plan (a.c.r. Nov 2012) 
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LP Tasks  Contractor  
1 Detector measurement to assign time response that will be used in 

simulation  by ASIC designers 
INFN Fe 
 

2 Independent design of key analogue ASIC part : preamplifier, 
shaper, buffer, comparator in 350nm AMS technology  

AGH-Krakow 
INFN Mi- B 

3 Simulation analysis of design   AGH Krakow, 
INFN Mi- B, 
INFN Fe 

4 Prototype ASIC tapeout in AMS 350nm  AGH Krakow 

4 Prototype ASIC tapeout in UMC2 180nm (migration path feasibility 
study) 

 AGH Krakow 

5 Measurements of fabricated chips  
6 Digital part specification, FPGA implementation 
7 Brain storm, choosing the best solution , task allocation between 

participants 
AGH Krakow, 
INFN Mi-B, 
INFN To, 
INFN Fe 

8 Digital redesign and fabrication  in AMS 350nm INFN To 
9 Full chip redesign and fabrication  in AMS 350nm all 

10 Possible chip redesign and fabrication in UMC 180nm AGH Krakow 

SuperB IFR electronics: Preparatory work for the design of a prototype IFR frontend ASIC 

Excerpt from the thesis work: 
“Studio delle prestazioni di un 
sistema di amplificazione per 
fotorivelatori SiPM basato sul 
nuovo ASIC “CLARO” Enrico 
Calabrese, Dec 2012, Uni-Fe 

The signals from three SiPM devices were provided to the ASIC designers of INFN-
Mi Bicocca and AGH Krakow in  the form of stimulus files in the format comaptibile 
with the Cadence Spectre simulator 
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LP Tasks  Contractor  
1 Detector measurement to assign time response that will be used in 

simulation  by ASIC designers 
INFN Fe 
 

2 Independent design of key analogue ASIC part : preamplifier, 
shaper, buffer, comparator in 350nm AMS technology  

AGH-Krakow 
INFN Mi- B 

3 Simulation analysis of design   AGH Krakow, 
INFN Mi- B, 
INFN Fe 

4 Prototype ASIC tapeout in AMS 350nm  AGH Krakow 

4 Prototype ASIC tapeout in UMC2 180nm (migration path feasibility 
study) 

 AGH Krakow 

5 Measurements of fabricated chips  
6 Digital part specification, FPGA implementation 
7 Brain storm, choosing the best solution , task allocation between 

participants 
AGH Krakow, 
INFN Mi-B, 
INFN To, 
INFN Fe 

8 Digital redesign and fabrication  in AMS 350nm INFN To 
9 Full chip redesign and fabrication  in AMS 350nm all 

10 Possible chip redesign and fabrication in UMC 180nm AGH Krakow 

SuperB IFR electronics: Preparatory work for the design of a prototype IFR frontend ASIC 

Excerpt from the thesis work: 
“Studio delle prestazioni di un 
sistema di amplificazione per 
fotorivelatori SiPM basato sul 
nuovo ASIC “CLARO” Enrico 
Calabrese, Dec 2012, Uni-Fe 

The signals from three SiPM devices were also provided to the ASIC designers of 
INFN-Mi Bicocca and AGH Krakow in  the form of fitting functions based on linear 
combinations of exponential and Heaviside functions: here is shown the fitting 
function for an Advansid (FBK) 1mm sq, 50um pitch device 
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LP Tasks  Contractor  
1 Detector measurement to assign time response that will be used in 

simulation  by ASIC designers 
INFN Fe 
 

2 Independent design of key analogue ASIC part : preamplifier, 
shaper, buffer, comparator in 350nm AMS technology  

AGH-Krakow 
INFN Mi- B 

3 Simulation analysis of design   AGH Krakow, 
INFN Mi- B, 
INFN Fe 

4 Prototype ASIC tapeout in AMS 350nm  AGH Krakow 

4 Prototype ASIC tapeout in UMC2 180nm (migration path feasibility 
study) 

 AGH Krakow 

5 Measurements of fabricated chips  
6 Digital part specification, FPGA implementation 
7 Brain storm, choosing the best solution , task allocation between 

participants 
AGH Krakow, 
INFN Mi-B, 
INFN To, 
INFN Fe 

8 Digital redesign and fabrication  in AMS 350nm INFN To 
9 Full chip redesign and fabrication  in AMS 350nm all 

10 Possible chip redesign and fabrication in UMC 180nm AGH Krakow 

SuperB IFR electronics: Preparatory work for the design of a prototype IFR frontend ASIC 

Excerpt from the thesis work: 
“Studio delle prestazioni di un 
sistema di amplificazione per 
fotorivelatori SiPM basato sul 
nuovo ASIC “CLARO” Enrico 
Calabrese, Dec 2012, Uni-Fe 

the fitting function for an Hamamatsu MPPC 1mm sq, 50um pitch device 
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LP Tasks  Contractor  
1 Detector measurement to assign time response that will be used in 

simulation  by ASIC designers 
INFN Fe 
 

2 Independent design of key analogue ASIC part : preamplifier, 
shaper, buffer, comparator in 350nm AMS technology  

AGH-Krakow 
INFN Mi- B 

3 Simulation analysis of design   AGH Krakow, 
INFN Mi- B, 
INFN Fe 

4 Prototype ASIC tapeout in AMS 350nm  AGH Krakow 

4 Prototype ASIC tapeout in UMC2 180nm (migration path feasibility 
study) 

 AGH Krakow 

5 Measurements of fabricated chips  
6 Digital part specification, FPGA implementation 
7 Brain storm, choosing the best solution , task allocation between 

participants 
AGH Krakow, 
INFN Mi-B, 
INFN To, 
INFN Fe 

8 Digital redesign and fabrication  in AMS 350nm INFN To 
9 Full chip redesign and fabrication  in AMS 350nm all 

10 Possible chip redesign and fabrication in UMC 180nm AGH Krakow 

SuperB IFR electronics: Preparatory work for the design of a prototype IFR frontend ASIC 

Excerpt from the thesis work: 
“Studio delle prestazioni di un 
sistema di amplificazione per 
fotorivelatori SiPM basato sul 
nuovo ASIC “CLARO” Enrico 
Calabrese, Dec 2012, Uni-Fe 

the fitting function for a Sensl 1mm sq, 50um pitch device 
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LP Tasks  Contractor  
1 Detector measurement to assign time response that will be used in 

simulation  by ASIC designers 
INFN Fe 
 

2 Independent design of key analogue ASIC part : preamplifier, 
shaper, buffer, comparator in 350nm AMS technology  

AGH-Krakow 
INFN Mi- B 

3 Simulation analysis of design   AGH Krakow, 
INFN Mi- B, 
INFN Fe 

4 Prototype ASIC tapeout in AMS 350nm  AGH Krakow 

4 Prototype ASIC tapeout in UMC2 180nm (migration path feasibility 
study) 

 AGH Krakow 

5 Measurements of fabricated chips  
6 Digital part specification, FPGA implementation 
7 Brain storm, choosing the best solution , task allocation between 

participants 
AGH Krakow, 
INFN Mi-B, 
INFN To, 
INFN Fe 

8 Digital redesign and fabrication  in AMS 350nm INFN To 
9 Full chip redesign and fabrication  in AMS 350nm all 

10 Possible chip redesign and fabrication in UMC 180nm AGH Krakow 

SuperB IFR electronics: Preparatory work for the design of a prototype IFR frontend ASIC 

Response to the 1 photoelectron signal from  an Advansid 1mm sq, 50um pitch device 

Results from the simulations of 
the “CLARO” ASIC, Claudio 
Gotti, Dec 2012, INFN-Milano 
Bicocca 

Excerpt from the thesis 
work: “Studio delle 
prestazioni di un sistema di 
amplificazione per 
fotorivelatori SiPM basato 
sul nuovo ASIC “CLARO” 
Enrico Calabrese, Dec 2012, 
Uni-Fe 
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LP Tasks  Contractor  
1 Detector measurement to assign time response that will be used in 

simulation  by ASIC designers 
INFN Fe 
 

2 Independent design of key analogue ASIC part : preamplifier, 
shaper, buffer, comparator in 350nm AMS technology  

AGH-Krakow 
INFN Mi- B 

3 Simulation analysis of design   AGH Krakow, 
INFN Mi- B, 
INFN Fe 

4 Prototype ASIC tapeout in AMS 350nm  AGH Krakow 

4 Prototype ASIC tapeout in UMC2 180nm (migration path feasibility 
study) 

 AGH Krakow 

5 Measurements of fabricated chips  
6 Digital part specification, FPGA implementation 
7 Brain storm, choosing the best solution , task allocation between 

participants 
AGH Krakow, 
INFN Mi-B, 
INFN To, 
INFN Fe 

8 Digital redesign and fabrication  in AMS 350nm INFN To 
9 Full chip redesign and fabrication  in AMS 350nm all 

10 Possible chip redesign and fabrication in UMC 180nm AGH Krakow 

SuperB IFR electronics: Preparatory work for the design of a prototype IFR frontend ASIC 

Response to the 1 photoelectron signal from  an MPPC 1mm sq, 50um pitch device 

Results from the simulations of 
the “CLARO” ASIC, Claudio 
Gotti, Dec 2012, INFN-Milano 
Bicocca 

Excerpt from the thesis 
work: “Studio delle 
prestazioni di un sistema di 
amplificazione per 
fotorivelatori SiPM basato 
sul nuovo ASIC “CLARO” 
Enrico Calabrese, Dec 2012, 
Uni-Fe 
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LP Tasks  Contractor  
1 Detector measurement to assign time response that will be used in 

simulation  by ASIC designers 
INFN Fe 
 

2 Independent design of key analogue ASIC part : preamplifier, 
shaper, buffer, comparator in 350nm AMS technology  

AGH-Krakow 
INFN Mi- B 

3 Simulation analysis of design   AGH Krakow, 
INFN Mi- B, 
INFN Fe 

4 Prototype ASIC tapeout in AMS 350nm  AGH Krakow 

4 Prototype ASIC tapeout in UMC2 180nm (migration path feasibility 
study) 

 AGH Krakow 

5 Measurements of fabricated chips  
6 Digital part specification, FPGA implementation 
7 Brain storm, choosing the best solution , task allocation between 

participants 
AGH Krakow, 
INFN Mi-B, 
INFN To, 
INFN Fe 

8 Digital redesign and fabrication  in AMS 350nm INFN To 
9 Full chip redesign and fabrication  in AMS 350nm all 

10 Possible chip redesign and fabrication in UMC 180nm AGH Krakow 

SuperB IFR electronics: Preparatory work for the design of a prototype IFR frontend ASIC 

Response to the 1 photoelectron signal from  a SensL 1mm sq, 50um pitch device 

Results from the simulations of 
the “CLARO” ASIC, Claudio 
Gotti, Dec 2012, INFN-Milano 
Bicocca 

Excerpt from the thesis 
work: “Studio delle 
prestazioni di un sistema di 
amplificazione per 
fotorivelatori SiPM basato 
sul nuovo ASIC “CLARO” 
Enrico Calabrese, Dec 2012, 
Uni-Fe 
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LP Tasks  Contractor  
1 Detector measurement to assign time response that will be used in 

simulation  by ASIC designers 
INFN Fe 
 

2 Independent design of key analogue ASIC part : preamplifier, 
shaper, buffer, comparator in 350nm AMS technology  

AGH-Krakow 
INFN Mi- B 

3 Simulation analysis of design   AGH Krakow, 
INFN Mi- B, 
INFN Fe 

4 Prototype ASIC tapeout in AMS 350nm  AGH Krakow 

4 Prototype ASIC tapeout in UMC2 180nm (migration path feasibility 
study) 

 AGH Krakow 

5 Measurements of fabricated chips  
6 Digital part specification, FPGA implementation 
7 Brain storm, choosing the best solution , task allocation between 

participants 
AGH Krakow, 
INFN Mi-B, 
INFN To, 
INFN Fe 

8 Digital redesign and fabrication  in AMS 350nm INFN To 
9 Full chip redesign and fabrication  in AMS 350nm all 

10 Possible chip redesign and fabrication in UMC 180nm AGH Krakow 

SuperB IFR electronics: Preparatory work for the design of a prototype IFR frontend ASIC 

The SiPM and its bias network 
are modeled to derive the 
signal injiected in the 
RAPSODI Pre-AMP  

A different approach has 
been followed by the 
designers at AGH-Krakow 
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LP Tasks  Contractor  
1 Detector measurement to assign time response that will be used in 

simulation  by ASIC designers 
INFN Fe 
 

2 Independent design of key analogue ASIC part : preamplifier, 
shaper, buffer, comparator in 350nm AMS technology  

AGH-Krakow 
INFN Mi- B 

3 Simulation analysis of design   AGH Krakow, 
INFN Mi- B, 
INFN Fe 

4 Prototype ASIC tapeout in AMS 350nm  AGH Krakow 

4 Prototype ASIC tapeout in UMC2 180nm (migration path feasibility 
study) 

 AGH Krakow 

5 Measurements of fabricated chips  
6 Digital part specification, FPGA implementation 
7 Brain storm, choosing the best solution , task allocation between 

participants 
AGH Krakow, 
INFN Mi-B, 
INFN To, 
INFN Fe 

8 Digital redesign and fabrication  in AMS 350nm INFN To 
9 Full chip redesign and fabrication  in AMS 350nm all 

10 Possible chip redesign and fabrication in UMC 180nm AGH Krakow 

SuperB IFR electronics: Preparatory work for the design of a prototype IFR frontend ASIC 

Input signals to RAPSODI Pre-AMP 

≈Advansid/FBK ≈MPPC 

≈SensL 
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LP Tasks  Contractor  
1 Detector measurement to assign time response that will be used in 

simulation  by ASIC designers 
INFN Fe 
 

2 Independent design of key analogue ASIC part : preamplifier, 
shaper, buffer, comparator in 350nm AMS technology  

AGH-Krakow 
INFN Mi- B 

3 Simulation analysis of design   AGH Krakow, 
INFN Mi- B, 
INFN Fe 

4 Prototype ASIC tapeout in AMS 350nm  AGH Krakow 

4 Prototype ASIC tapeout in UMC2 180nm (migration path feasibility 
study) 

 AGH Krakow 

5 Measurements of fabricated chips  
6 Digital part specification, FPGA implementation 
7 Brain storm, choosing the best solution , task allocation between 

participants 
AGH Krakow, 
INFN Mi-B, 
INFN To, 
INFN Fe 

8 Digital redesign and fabrication  in AMS 350nm INFN To 
9 Full chip redesign and fabrication  in AMS 350nm all 

10 Possible chip redesign and fabrication in UMC 180nm AGH Krakow 

SuperB IFR electronics: Preparatory work for the design of a prototype IFR frontend ASIC 

Output response of RAPSODI Pre-
AMP to  single p.e. signals 

≈MPPC 
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LP Tasks  Contractor  
1 Detector measurement to assign time response that will be used in 

simulation  by ASIC designers 
INFN Fe 
 

2 Independent design of key analogue ASIC part : preamplifier, 
shaper, buffer, comparator in 350nm AMS technology  

AGH-Krakow 
INFN Mi- B 

3 Simulation analysis of design   AGH Krakow, 
INFN Mi- B, 
INFN Fe 

4 Prototype ASIC tapeout in AMS 350nm  AGH Krakow 

4 Prototype ASIC tapeout in UMC2 180nm (migration path feasibility 
study) 

 AGH Krakow 

5 Measurements of fabricated chips  
6 Digital part specification, FPGA implementation 
7 Brain storm, choosing the best solution , task allocation between 

participants 
AGH Krakow, 
INFN Mi-B, 
INFN To, 
INFN Fe 

8 Digital redesign and fabrication  in AMS 350nm INFN To 
9 Full chip redesign and fabrication  in AMS 350nm all 

10 Possible chip redesign and fabrication in UMC 180nm AGH Krakow 

SuperB IFR electronics: Preparatory work for the design of a prototype IFR frontend ASIC 

Output response of RAPSODI Pre-
AMP to  single p.e. signals 

≈Advansid/FBK 
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SuperB IFR electronics: Preparatory work for the design of a prototype IFR frontend ASIC 

The route to the next milestones is 
known but what is the final destination? 


