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Abstract: Since many years, Charge Sensitive Amplifiers have been used extensively in 
reading out capacitive sensors such as particle and X-ray detectors. In a front-end system, 
the amplifier is followed by a shaping stage and a further processor. For those applications 
in which charge information must be retained, the signal at the output of the front-end is 
digitized. The resolution of this system is limited by the noise of the preamplifier and by the 
number of bits of the ADC. In applications where a high resolution is required, suitable noise 
performance must be implemented in the preamplifier. On the other hand, such a high 
resolution cannot be preserved over the entire input signal range. The solution typically 
adopted consists of providing the system with a non-linear characteristic. The way in which 
this is achieved is not trivial. A solution based on the non-linear features of a MOS capacitor 
in the feedback of a charge amplifier has been investigated. Two analog readout channels 
have been designed. One, suitable for the readout of pixel detectors at the XFEL 
experiments, has been integrated in a 65 nm CMOS technology, the other one, conceived 
for the readout of Si-Li strip detectors, has been integrated in a 180 nm technology and will 
be used in the frame of the GAPS experiment to search for Dark Matter. 
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