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How to choose a capacitor for a step-down DC-DC converter?

In succession to selection of inductors, we turn to a discussion of capacitor selection. Capacitors that are
essential for a step-down DC-DC converter include output capacitors and input capacitors. We begin by
explaining output capacitors. Similarly to inductor selection, the choice of capacitor is also very important.

What is rated ripple-current of a capacitor?

Also rated ripple-current of the capacitor must be higher than the maximum input ripple-current of the IC.
Although the average value of an input current becomes smaller in proportion to the transformation
ratio,momentarily the same current equal to output current flows through the buck converter as shown as IDD
in Figure 2.

How to select an output capacitor?

AVhen selecting an output capacitor,the rated voltage,rated ripple current,and ESRare important parameters.
?In addition to smoothing and regul ation,output capacitors are also closely related to the output ripple voltage.
In succession to selection of inductors,we turn to adiscussion of capacitor selection.

How can a capacitor current be approximated?

The capacitor current (Ic) can be approximated as follows. Considering the relationship between the current
and capacitance in the time domain: Where 'Ic' is the capacitor current,'C' is the capacitance value,'dV' is the
change in voltage across the capacitor,and 'dt' is the change in time.

What factors should be considered when selecting a capacitor?

The following three factors are important when selecting the output capacitor. Of course the voltage and ripple
currentapplied to a capacitor must be below the maximum ratings for the capacitor. The ESR is an important
parameter that determines the output ripple voltage associated with the inductor current,and must be studied
carefully.

How to understand the components of a step-down DC-DC converter?

In order to understand the components, it is necessary to know about the basic operation of a step-down
DC-DC converter and the flow of currents in its operation. Hence by way of areview, we begin by explaining
the basic operation and current paths.

Even for a step-down regulator with fixed output voltage, in the event of failure of regulation the output
voltage may rise to the input voltage. Consequently, to avoid catastrophic failure of the output capacitor it
should be rated to withstand the input voltage. For example, for V in up to 27V you we use a capacitor rating
of 35V. Youmust ...
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The rated power in step-up mode operation is equal to 120 W, and the rated power in step-down operation is
50 W. The voltage conversion ratio in step-up mode is 20~110 V, and in step-down mode is 100~33 V. The
results are presented in two subsections to demonstrate the step-up and step-down operations. The
experimental prototype is added and is shown in Figure

In this paper, a step-down DC-DC converter with charge-average processes is proposed. The converter
designed by using switched-capacitor (SC) techniques can generate the output voltage which is expressed by
(Q/P)?2inP ?271,2,...,N} andQ).

Step-down converter operation Figure 1 shows the basic block diagram for the power stage of the TPS62090
low-power synchronous step-down converter. The switch pins (SW) connect to the output filter (inductor and
capacitor), which generates the regu-lated output voltage. When the high-side MOSFET (M1) is on, the
voltage on the SW pins becomes the same voltage that is...

Converter selection is the first step in power supply design that directly impacts stable system operation and
performance. Typically, the designer must determine whether a power converter meets the actual load capacity
based on the rated current value. For example, selecting a 36V/3A buck converter for a 24V to 5V/2A power
rail achieves...

First, in order to understand the roles of input capacitors and output capacitors, we review the current flowsin
a step-down DC-DC converter. By understanding the differences in the currents flowing in each capacitor, we
will see what kinds of capacitors should be selected in ...

Converter selection is the first step in power supply design that directly impacts stable system operation and
performance. Typically, the designer must determine whether a power converter meets the actual load capacity
based on the rated ...

A capacitive step-down converter in 0.25 &#181;m CMOS using alinear mode pre-regulator is presented. The
linear pre-regulator operates both in pulse frequency mode under low load ...

The proposal comprises a two-quadrant multiphase interleaved converter, based on the Series Capacitor Buck
architecture, which operates at very high-current and high step ...

Aslong as the current is present, feeding the capacitor, the voltage across the capacitor will continueto rise. A
good analogy is if we had a pipe pouring water into a tank, with the tank"s level continuing to rise. This

process of depositing ...

The rated ripple current must be greater than the maximum input ripple current occurring in the IC input; In a
step-down converter, the maximum value of the instantaneous ...
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Important elements in designing output capacitor are rating voltage, ripple rating current, and ESR (equivalent
series resistance). Ripple current and voltage impressed to the capacitor must be ...

A capacitive step-down converter in 0.25 &#181;m CMOS using alinear mode pre-regulator is presented. The
linear pre-regulator operates both in pulse frequency mode under low load conditions and in current mode
under high output load. In pulse frequency mode the pre-regulator limits the charge current of the capacitor

In this paper, a step-down DC-DC converter with charge-average processes is proposed. The converter
designed by using switched-capacitor (SC) techniques can generate the output ...

Also rated ripple-current of the capacitor must be higher than the maximum input ripple-current of the IC.
Although the average value of an input current becomes smaller in proportion to the transformation ratio,
momentarily the same current equal to output current flows through the buck converter as shown as| DD in
Figure 2. Thiswill be averaged by the input capacitor, but asit ...

Voltage step-down converters have gained attention, with the rapid development in industrial robotics,
Internet of things, and embedded system applications. Therefore, a comprehensive analysis has been
performed, to identify the topologies and architectures used in step-down converters. Moreover, ther
operation and performance have been compared. Such ...
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