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Front-end electronics based on a ∑∆ ADC for energy 
measurements using diamond detectors
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In particle detection, diamond shows excellent performances compared to

silicon specially when it comes to radiation hardness.

The treatment of tumors by a beam of carbon ions or protons is an

alternative cancer therapy known as hadron therapy. Ions deposit a large

fraction of the dose at the end of their path, in the Bragg peak.

PROSPERITIES OF DIAMOND VS SILICON

Comparison between the dose distribution of different 

particles as a function of penetration depth

Scheme of the combination of a Compton camera 

and a beam hodoscope

The diamond sensor with a disk shaped 

metallization housed in its socket

Architecture of the future hodoscope

A. Theoretical concept 

Theoretical diagram of the use of digital noise shaping  for ADC design

B. Proposed model

Parameters Values

BW ~ 40 𝑀𝐻𝑧

OSR 10

Filter’s order L 4

Number of bits of the modulator N 3

Sampling frequency ~ 800 𝑀𝐻𝑧

Theoretical SQNR ~ 79.59 dB

SPECIFICATIONS OF THE ADC

The choice of the parameters of the modulator

Architecture of the proposed CT ∑∆ modulator

A. Synthesis results 

The STF and NTF responses of the modulator The SQNR of the simulated ADC

B. Characterization simulation results 

Number = 1000

Mean = 61.15 dB

Std = 0.55 dB

The STF and NTF responses of the modulator SQNR for 1000 iterations with 15% error on Coefs

The developed high level model is capable of synthesizing the parameters of the desired ∑∆ ADC and simulating the effect of the dispersions of these 

characteristic parameters.  

Using the extracted values of parameters to design the building blocks of the ∑∆ ADC using fast design methodologies : ൗ
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