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Developments in 110 nm

• Many legacies with previous projects 

• Efficient re-use of IPs 

• Not strong motivations to migrate to 130 nm 

• MPWs reasonably cheap 

• Several projects on the same node: internal engineering run



ALCOR ASIC
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• Extensively characterised 

• Engineering run production, several samples
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ALCOR ASIC for $/&25�IRU�,%,6B1(;7
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• INFN Ibis_next project 

• Direct bump bonding with mini-SiPM



Example of use

• ALCOR for EIC RICH detector



Multi-purpose waveform sampling 
ASIC in 65 nm 

A Low-Power, Short Dead-Time ASIC for Space Application
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Channel architecture

►Analog:

 An input amplifier;

 A comparator for triggering;

 An analog buffer;

 256 memory cells with embedded 

Wilkinson ADC;

 A ramp generator.

► Digital:

 A channel controller;

 A Gray counter;

 Serializers (DDR).

• Sample and digitise in an capacitor array 

• Each sampling cells contains a Wilkinson ADCs 

• Simpler to increase the sampling frequency in future iterations 

• 256 digitizing cells, organised in buffers of programmale length for 
derandomisation



Multi-purpose waveform sampling 
ASIC in 65 nm 
• Present instance has front-end for SiPM 

• Fairly easily adaptable to other detectors



Multi-purpose waveform sampling 
ASIC in 65 nm 

52 Design of a Multi-Channel Low-Power ASIC for TERZINA Payload 
 

 
density can be developed thanks to the scaling in the technology node. Hence, in 
the ASIC illustrated in this dissertation, each memory cell embeds a single-slope 
ADC, so all the sampled values in the entire chip can be converted at the same 
time. The single-slope architecture has been chosen despite its longer conversion 
time because it requires an exiguous number of hardware components compared to 
other topologies, such as SAR ADC, thus allowing for the integration of a dedicated 
converter in the single cell. Therefore, the dead-time due to the conversion is kept 
adequate thanks to the massive parallelism. 

The block diagram of the single cell is illustrated in Fig. 3.7. It includes a 300 
fF capacitor with its needed switches, the comparator of a single-slope ADC, and a 
digital control unit (not shown in Fig. 3.7). A global Gray counter is employed for 
each channel. 

 

Fig. 3.7 Simplified block diagram of the memory cell. It embeds a 300 fF storage capacitor 
and the comparator of a single-slope converter. 

 
 

When the sampling phase is enabled, the switch S2 is closed, so the bottom 

plate of the capacitor is held to the fixed reference value Vre f _bottom = 150 mV . The 
cells are picked out for writing in sequence by using a 200 MHz pointer. When 
a cell is selected for writing, the switch S0 is closed for 5 ns thus connecting it to 
the output of the analog buffer. After this amount of time, that switch is opened 

back and the capacitor is charged to a voltage equal to Vsampled = VFE ΫVre f _bottom. 
Hence, the next sampling starts by connecting the adjacent cell to the front-end 
output. If an event is detected, the sampling is stopped while the memory is set up 
for digitization. Otherwise, the cells are overwritten thus acting as a circular buffer. 



Multi-purpose waveform sampling 
ASIC in 65 nm 



Multi-purpose waveform sampling 
ASIC in 65 nm 

• Design in final verification phase


