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In electronic circuits, inductors serve a wide range of purposes, which

has led to the existence of numerous types. This article briefly pres-

ents the methods for selecting inductors.
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| Common - Mode Inductors

Common - mode inductors are utilized for common - mode filtering in
circuits. They are mainly categorized into ferrite common - mode
inductors and amorphous common - mode inductors.

Ferrite Common - Mode Inductors

Advantages: They exhibit excellent high - frequency filter-
ing characteristics.

Disadvantages: They are relatively large and have poor
temperature stability.

Amorphous Common - Mode Inductors

Advantages: They are small in size, require fewer winding
turns, and have good temperature stability.

Disadvantages: Their high - frequency attenuation charac-
teristics are not as good.

Common-mode inductor design focuses on two core factors:

@ Copper wire cross-section:

Select a proper size to avoid overheating, e.g., thicker wires for
high-power, high-current circuits.

® Core size:

Match winding turns and wire thickness; undersized cores limit
winding capacity, while oversized ones waste circuit space.
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| Differential - Mode Inductors

Selection of differential-mode inductors hinges on two key factors:
magnetic saturation and temperature rise, with design requirements
of zero saturation and reasonable temperature rise.

Magnetic Saturation

Governed by core material's saturation flux density (Bs);
high-Bs materials fit high-current/high-magnetic-field scenarios.

Temperature Rise

Related to copper wire thickness and core loss—thicker wires
(lower resistance) and low-loss cores reduce heat generation.

Key Formulas (Sinusoidal AC)

U =4.44NBSF

(Where U=voltage, N=winding turns, B=magnetic induction, S=core cross-sec-
tional area, F=frequency, I=current, L=inductance, X.=inductive reactance)

B selection is critical:
Bs defines its upper limit; for high-frequency currents, B must be far

lower than Bsto account for core loss.
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Our Advantages

Our company's iron - silicon series inductors have a Bs value reaching
1.6T, and they also have low high - frequency losses. They are excel-
lent choices for applications such as differential - mode inductors,
filter inductors, BOOST inductors, and PFC inductors. The high Bs
value provides the conditions for product miniaturization. At the
same time, the low high - frequency losses enable the inductor to per-
form better under high - frequency conditions.

Applications of Different Inductors
in Various Scenarios

Applications of Common - Mode Inductors

Common-mode inductors in computer power supplies filter common-mode
interference, ensuring clean, stable power for motherboards and components
and minimizing electromagnetic interference risks.

In high-speed data lines (e.g., Ethernet), common-mode inductors suppress
common-mode noise, boosting data signal-to-noise ratio and ensuring reliable
communication.
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Applications of Differential - Mode Inductors

Switching Power Supplies

In buck switching power supplies, differential-mode inductors
store/release energy during switching, smoothing output
current/voltage and reducing power supply ripple.

Motor Drive Circuits

In motor drives, differential-mode inductors limit motor startup
inrush current and suppress operational voltage spikes, protect-
ing the motor and drive circuit.
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