SPIKE
SUPPRESSOR

Basic Introduction

Nanocrystalline magnetic cores are widely used in switching power sup-
plies, inverters, and EMC filtering, where they effectively suppress spike

noise caused by rapid current changes. A spike suppressor, made by wind-

ing one or a few copper wire turns around the core, is simple in structure

and installation but highly effective.

High-squareness-ratio nanocrystalline cores feature extremely low core
losses and high magnetic permeability.At very low currents, they provide
high inductance to block the reverse reset current of diodes.
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Application Schematic Diagram
The red part is the spike suppressor
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Function and Basic Working
Principle of Spike Suppressor
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Fig. 3 shows the hysteresis loop of the nanocrystalline core.

The spike suppressor works as follows:

® Before point 1 (current conduction), the core is saturated, resulting
in very low inductance.

» When current turns off, the operating point moves to remanence

® The diode’s reverse recovery effect causes current to decrease neg-
atively.

® The material’s ultra-high magnetic permeability increases induc-
tance, effectively suppressing the diode’s spike current (see Figure 2).

® IR is the theoretical reverse current spike, corresponding to point
3.The suppressor’s high inductance prevents the core from reach-
ing point 3, keeping it at reverse remanence point 4.

® The core is remagnetized to start a new cycle.
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Basic Design and Calculation
Formulas, Required Parameters
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Taking the reverse voltage calculationmethod
as an example:

U=\frac{d\varphi}{dti}

4 Integrating both sides of the equation:

Ur

- trr

v

t \int Udt=\int d\varphi
\varphi = NBS

Where N = number of turns, B = magnetic flux density (taking remanence
Br), and S = core’s effective cross-sectional area. Per the above formula,
the area enclosed by points 2-3-4 equals the core flux required for surge
suppression, i.e., NxBrxS > ... (specific value determined by actual condi-

tions).

Design Notes:

Nanocrystalline core’'s continuous operating temperature < 150°C.
Accurate calculation relies on correct diode reverse recovery time
Trr, which is affected by temperature and operating dl/dt. di/dt is
determined by circuit inductance (including the spike suppressor’s
variable inductance).
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Advantages of Nanocrystalline
Magnetic Cores in Spike Suppressors

High permeability enables efficient suppression of low-current
spikes;

Higher saturation (vs. traditional materials) handles larger current
surges stably;,

Low core losses boost energy efficiency, cutting power dissipation
in portable electronics/energy-saving supplies.

Expanded Application Scenarios

Nanocrystalline spike suppressors are also used in automotive electron-
ics (to protect ECUs and stabilize vehicle electrical systems) and renew-
able energy systems (to smooth voltage fluctuations and improve the
reliability of solar/wind equipment).
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