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In several energy applications, DC/DC converters are one of the most important components. They are used to adapt the voltage level to the need of the load.



This Special Issue is focused, in particular, on integrated DC/DC converters, because these kinds of converters have their own issues and characteristics. For example, in standard CMOS technology, the converters generally reach low–middle efficiency, which is much lower than their non-integrated counterpart. On the other hand, the integration presents the enormous advantages of small area and weight, low power consumption, and fast frequencies and operations. These features make the integrated converters very attractive in a wide field of applications.



For example, compact or fully integrated DC/DC converters play a significant role in the systems of the Internet of Things (IoT). They provide, indeed, energy input interfaces from lithium-ion batteries, next-generation batteries, or various harvesting sources. Furthermore, considering the trends in the miniaturization of IoT devices, the area and power density performances of the DC/DC converters are important, along with their power efficiency over a wide load range.



In [1] a dual-mode DC/DC buck converter, for multi-purpose IoT applications, is presented, which exhibits a good efficiency over a wide load range. Different control strategies are implemented to achieve an optimal efficiency in both light-load and heavy-load applications.



The review paper in [2] illustrates the main issues of power converters in IoT. First, it provides an overview about the power consumption in IoT devices; second, it discusses and compares the most advanced architectures (fully integrated or embedded), up to the recent DC/DC converters, for multiple energy sources.



Along with connecting the world, another important task in which DC/DC converters play a major role is harvesting energy from the environment. To this aim, several architectures are designed.



In [3], a novel converter is presented, for boosting the low-voltage output of a thermoelectric energy harvester. The converter starts from +13 mV/–13 mV and reaches up to 5 V; it comprises two transformers, one for each polarity, multiplexed between an oscillator (used during startup) and a flyback converter (used during normal operation).



Among the different kinds of energy sources, one of the most used is the photovoltaic (PV) energy source. Moreover, PV technology is the fastest growing technology, due to the cost reduction in manufacturing and government subsidies. The PV global capacity grew from 23 GW in 2009 to more than 600 GW in 2019. On the other hand, the PV system’s output power is dependent on solar irradiance and weather, which are both intermittent, and, therefore, in this kind of application, a careful design of the converter and maximum power tracking (MPT) system is mandatory.



Among the different conversion architectures for the PV systems, multilevel inverters (MLI) have become more attractive to researchers, compared to two-level inverters, due to their abilities to provide lower electromagnetic interference, higher efficiency, and larger DC link voltages. In [4], multilevel inverters are discussed and compared, based on their classifications, development, and challenges, with practical recommendations in utilizing them in renewable energy systems.



The work illustrated in [5] presents a family of high-voltage-gain three-level boost converters that are suitable for photovoltaic energy integration. The family enhances the three-level boost converter by adding high-voltage boosting techniques, including switched-inductor cells and coupled inductors. An example of a three-level boost converter with a flyback transformer is analyzed, simulated, and experimentally implemented, to convert 20 V to 200 V, with a peak efficiency of about 95%. The converter also extracts the maximum power from photovoltaic panels, using the perturb and observe (P&O) tracking algorithm.



For the power converters, another emerging field of applications is the OLED driver circuits. In recent years, progress in the cost and production of OLED materials has greatly improved, in terms of efficiency and yield, and engineers are required to design ad hoc power supply drivers.



The paper in [6] proposes a single-stage single-ended primary inductor converter (SEPIC) circuit, which is applied to the organic light-emitting diodes (OLED) driver circuit. The proposed circuit replaces the output Schottky diode from the original SEPIC with a power switch. Deadtime is added to prevent the on-state overlapping of two switches with zero-voltage switching (ZVS), and the circuit operates in a triangular current mode.



Finally, the following two general issues in DC/DC converters can conclude this short editorial: they are the comparison between switching capacitors and inductor-based topologies (fully depicted in [7]), and the stability issue, which is very important, especially considering advanced and complex architectures [8].
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