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Abstract: the microelectronics roadmap towards higher integration of
components, the so-called moore’s law, leads to ever smaller transistors with
lower power supply voltages and smaller power consumption per transistor.
However, a lot of applications require higher voltage than the one fixed by the
power supply and level shifters or pump charges are often required to multiply
these voltages by one order of magnitude or even more. Among those applications
one can cite the Internet of Things (loT) and more particularly embedded sensors
and/or actuators that often require voltages in the range between 10 up to 100V.

Starting from the Dickson’s charge pump in the late 70s (1), numerous charge
pump architectures have been proposed to improve the overall efficiency (2, 3, 4)
but all this research focuss on a quasi-constant power delivery at the output of the
charge pump while in the targeted applications power delivery is only required in
a short amount of time when, for example, electrostatic actuation is required. The
purpose of this research is to decline the principle of charge pumps for resistive
“constant” loads to propose a smart charge pump able to deliver some bursts of
output power with a very good efficiency. This objective may be reached by adding
a control circuitry to the charge pump able to stop pumping when output current
is small or close to zero.
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The research program extends on the total duration of the PhD curriculum as
follows:
1) Review of the literature and identification of the best candidates among the
existing charge pumps,
2) Study of pumping-control architectures that may improve power efficiency
of the identified charge pumps for bursted-power delivery,
3) Validation at the structural level of the proposed smart-architecture:
electrical simulation and transistor-level simulations,
4) Layout of a silicon prototype — fabrication using an industrial fabrication
technology,
5) Characterization of the experimental prototype
6) Dissemination of results and thesis preparation.
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