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Ph.D -Electronics Engineering

1.3.3 Percentage of students undertaking project work/ field work/
internships (Data for the latest completed academic year) -2021-22

● Number of students undertaking Research Project Work
in Ph.D=3

● Total No.of Students enrolled in 2021-22 in Ph.D = 3

● Percentage of Students Undertaking Project Work/Field
Work/Internships = 100 %
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Abstract

Nuclear timing spectroscopy systems requires time interval measurement of

pico-second ( level. Time interval between two physical events has to be measured with very

high accuracy. Various other domain applications too require time interval measurement.

Time of flight measurement experiments are conducted in timing spectroscopy applications.

Lifetime measurements are needed in atomic and high energy physics, Positron Emission

Tomography (PET) etc.

Conventional timing spectroscopy system makes use of Time Pick-off circuit, Time to

Amplitude Converter (TAC), Multi-Channel Analyzer (MCA), delay component and biased

amplifier. The conventional timing spectroscopy system has limitations because of errors

associated with individual blocks used in the system. These individual blocks have been

studied for their performance and the error contributed by each block has been analyzed. In

this context, a totally new integrated timing spectroscopy (ITS) system using two tracking

Analog-to-Digital Converters (ADCs) and ramp is proposed, designed and implemented.

The integrated system makes use of two tracking ADCs and free running ramp. The free

running ramp and the two tracking ADCs track the reference voltage fluctuation and the

temperature effect in such a manner that the system provides self compensation mechanism.

External spectrum stabilization technique is not needed for the system. ADC non-linearity

errors differential non-linearity (DNL) and integral non-linearity (INL) are scaled down to

the acceptable level without using conventional sliding scale linearization technique. New

system eliminated the requirement of the delay component and therefore biased amplifier is

also not required in the system. So, the errors associated with these components have been

completely eliminated because of which level resolution can be obtained. Also, the free

running ramp feature enables the wide range of time interval measurement, of the order of

and . The method offers a low dead time of .

9



Vivekanand Education Society’s
Institute of Technology

(Affiliated to University of Mumbai, Approved by AICTE & Recognized by Govt. of Maharashtra)

Time to Digital Converter method is also implemented to measure time interval using

a linear ramp. The ramp period is counted using a digital counter. The advantages offered

by this method are discussed and presented. A comparative study of both the methods TDC

& ITS, mentioned above for time interval measurement is presented here. The advantages,

range and resolution offered by both the methods are explained.

For validation of timing spectroscopy system, a jitter measurement system is

proposed. The existing conventional nuclear timing spectroscopy system accuracy and jitter

in the time interval measurement can be measured using jitter measurement system. Jitter

measurement system makes use of 16-bit ADC which can be further upgraded with 18-bit

ADC. Performance of both systems and resolution obtained by the two systems is presented.
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