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Why isinductor-based DC-DC converter used in energy harvesting applications?

As explained in Chap. 3,an inductor-based DC-DC converter is widely used in energy harvesting applications
due to its high efficiency[67,76]. The efficiency of the converter depends on the inductor quality factor,the
technology used,losses in the converter and the control circuit.

Does a coupled inductor cause zero-crossing distortion?

However,a coupled inductor will also worsen the zero-crossing distortion process. This paper first introduces
the working principle of the interleaved totem-pole PFC converter with a coupled inductor based on a detailed
analysis of modes,and then analyzes the influence on the zero-crossing process caused by the coupled
inductor.

What are ZCS control techniques for inductor-based Boost converters?

Part of the book series. Analog Circuits and Signal Processing ( (ACSP)) In this chapter, ZCS control
techniques for inductor-based boost converters are presented. The ZCS circuit controls the high side switch of
the synchronous inductor converter to maintain the output voltage and hence the efficiency.

How can a zero-crossing point model be used to predict inductor current?

By establishing a model for predicting the zero-crossing points of the inductor currentthe current at the
beginning and end of each stage can be accurately estimated. In comparison to traditional methods,the
proposed approach eliminates the need for ZCD auxiliary circuits and current sensors.

How does a zero-crossing converter work?

The zero-crossing prediction is achieved solely by sampling the input and output voltages,resulting in a
simplified hardware circuit design. Furthermorethe extended conduction time of the SR enables the
realization of full-range ZV S,enhancing the converter's flexibility in complex operating conditions.

What is ZCS in a synchronous inductor converter?

The ZCS circuit controls the high side switchof the synchronous inductor converter to maintain the output
voltage and hence the efficiency. In the first section,several reported ZCS techniques are explained and
compared in regard to design,complexity,and efficiency.

Bidirectiona buck/boost converter is widely used in new energy storage systems. By utilizing the traditional
triangular current mode (TCM) control strategy, soft-switching can be achieved for ...

The operation of a grid-connected photovoltaic (PV) system with improvement in power quality depends
mostly on the estimation of synchronizing signals. A hybrid algorithm ...

In this brief, an efficient zero-current switching scheme for ultra-low-voltage boost convertersis proposed and
implemented in standard CMOS 130 nm technology. Instrumental ...
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During this energy storage process of Cl 1, D 2 isreversed biased due to the polarity of voltage across C 2 and
C 3. Since S 2 is OFF, the stored energy in magnetizing ...

It consists of an ultrafast diode, a MOSFET transistor, and two energy storage devices (inductor and
capacitor) [1],[2]. It iswidely used in home and industrial applications.

Energy storage in an inductor. Lenz"s law says that, if you try to start current flowing in a wire, the current
will set up amagnetic field that opposes the growth of current. The universe doesn"t like being disturbed, and
will try to ...

To address the aforementioned challenges, this paper designs a SIMO converter with an additional energy
storage channel. The proposed energy storage and distribution method ...

of GaN Transistor at Zero-Crossing of Totem-Pole PFC in Energy Storage Applications Bongwoo Kwak 1,2
and Jonghoon Kim 2,* Citation: Kwak, B.; Kim, J. Digital ...

Download Citation | Bidirectional buck/boost converter TCM control without zero-crossing detection |
Bidirectional Buck-Boost converter iswidely used in new energy storage ...

When an ideal inductor is connected to a voltage source with no internal resistance, Figure 1(a), the inductor
voltage remains equal to the source voltage, E such cases, the current, |, flowing through the inductor keeps ...

Energy Storage in a Transformer ldeally, a transformer stores no energy-all energy is transferred
instantaneously from input to output. In practice, all transformers do store some....

In this chapter, ZCS control techniques for inductor-based boost converters are presented. The ZCS circuit
controls the high side switch of the synchronous inductor converter ...

An inductor is a passive electrical component that can store energy in a magnetic field created by passing an
electric current through it. A simple inductor is a coil of wire. When an electric current is passed through the

coil, amagnetic fieldis...

L ALL ARE THE SAME, they refer to the average inductor current Is the starting point of inductor current
rating selection Used to estimate DC copper losses| MAX, | PEAK ...

Stage I: Inductive energy storage stage The lower Switch S2 of the high-frequency bridge arm conducts and
the upper Switch S1 cuts off. The current flows from the L-pole of the....

This paper proposes a zero-voltage-switching (ZVS) Buck/Boost converter (BBC). In addition, an auxiliary
circuit based on a coupled inductor isintroduced to realize ZVSfor the ...
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Where w is the stored energy in joules, L is the inductance in Henrys, and i is the current in amperes. How to
Calculate Energy Stored by an Inductor. Find the maximum energy stored by an inductor with an inductance

The property of inductance preventing current changes indicates the energy storage characteristics of
inductance [11].When the power supply voltage U is applied to the ...

4.1 Background and Prior Work d in energy harvesting applications due to its high efficiency [67, 76]. The
efficiency of the converter depends on the inductor quality fact r, the ...

The threshold voltage requires high precision. (2) Detecting the zero current of the inductor current by a ZCD
(zero-cross detector) circuit and turning off the freewheeling switch [9][10] [11 ...

These two distinct energy storage mechanisms are represented in electric circuits by two idea circuit
elements. the ideal capacitor and the ideal inductor, which approximate the behavior of actual discrete

capacitorsand ...

The common and conventional method is based on peak voltage detection [16, 17] using a small energy
storage capacitor. The peak detection is made using an envelope ...

The maximum capacity of the energy storageis (1) Emax =12 L | ¢ 2, where L and | ¢ are the inductance
and critical current of the superconductor coil respectively. It is obvious ...

This paper proposes a zero-voltage-switching (ZVS) Buck/Boost converter (BBC). In addition, an auxiliary
circuit based on a coupled inductor is introduced

Power-line communication or X-10 at zero-cross impose their HF carrier with TX data slots. 1"m not saying
that their (data) voltage is enough for false triggering, just that it ...

synchronized switch damping on inductor (SSDI) technique based on zero-velocity crossing detection is
proposed and investigated. The control signal used to drive the switchesis ...

With the unceasing advancement of wide-bandgap (WBG) semiconductor technology, the minimal
reverse-recovery charge Qrr and other more powerful natures of WBG transistors enable totem-pol e bridgel ess
The totem-pol e bridgel ess power factor correction (PFC) converter, known for its advantages including simple

topology, capability for zero-voltage switching (ZVS), and low ...

Current zero crossing detection unit First Switch RO switch 2 st switch FIG. 3 . Patent Application Publication
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Aug. 18, 2016 Sheet 3 of 9 US 2016/0241132 A1 ... constantly, ...

However, a coupled inductor will also worsen the zero-crossing distortion process. This paper first introduces
the working principle of the interleaved totem-pole PFC converter ...

Abstract: The DC-DC converters capable of high gain with bidirectional capability are used in the grid in
conjunction with energy storage systems consisting of fuel cells, ...

A single-inductor multiple-output buck/boost DC-DC converter that utilizes an energy storage channel to
effectively improve the performance in both self-regulation (SR) and cross ...
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