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A common mode choke (CMC) is the first line of defense against conducted electromagnetic
interference (EMI) in switch-mode power supplies, motor drives, solar inverters, EV chargers and
other power electronics. Choosing the wrong choke can mean a failed EMC test, an overheated
component, or an unstable power stage. This guide walks through the parameters that really
matter, gives a step-by-step selection procedure with a worked example, and points out the
mistakes that cause the most rework.

1. How a Common Mode Choke Works

A common mode choke carries two (or more) windings on one magnetic core, wound so that the
magnetic fluxes cancel for differential-mode (line-to-line) currents and add for common-mode
(line-to-ground) currents. As a result:

Common-mode noise (current flowing in the same direction in both lines, usually toward
ground through parasitic capacitance) sees a high impedance at the switching frequency
and its harmonics.

Differential-mode current (the normal load current) passes with only the residual leakage
inductance acting on it.

The effectiveness of a CMC at a given frequency depends on its common-mode inductance LCM

and on the core material’s complex permeability — which is why impedance versus frequency
matters more than a single inductance number.

2. Key Selection Parameters

Parameter What It Affects How to Choose

Rated current (DC /
line current)

Saturation, temperature
rise

Choose Irated ≥ 1.2–1.5 × maximum continuous load
current; check the inductance at rated current.

Common-mode
inductance LCM

Low-frequency attenuation
(150 kHz–1 MHz region)

Higher LCM improves low-frequency suppression;
balance against size and leakage.

Impedance –
frequency curve

Attenuation in the 1–30
MHz range

Match the impedance peak to the noise spectrum of
your design.
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DC resistance
(DCR)

Loss, efficiency,
temperature rise

Keep DCR low enough that I²×R loss is < 1–2% of
output power.

Leakage
inductance (LDM)

Differential-mode filtering
side effect

Useful for DM filtering but must not resonate with X-
capacitors near the switching frequency.

Withstand /
insulation voltage

Safety isolation (Hi-pot test) Select creepage and insulation class per your safety
standard (e.g. reinforced insulation for AC-mains
applications).

Operating
temperature

Reliability, derating Consider ambient + self-heating; derate if ambient
exceeds ~85 °C.

Core material Permeability, saturation,
size, cost

Nanocrystalline for highest attenuation per volume;
ferrite for economy; powder cores for high DC-bias
tolerance.

Size / form factor PCB layout, height limits Through-hole, SMD, or planar per board space and
assembly process.

3. Step-by-Step Selection Procedure

1. Define the EMI requirement. Identify the applicable standard (CISPR/EN 55032, FCC Part
15, CISPR 25 for automotive, etc.) and the frequency range that must pass (typically 150
kHz–30 MHz for conducted emissions).

2. Characterize the noise. Run a pre-compliance conducted-emission measurement (or a
SPICE/simulator estimate) to find which frequency bands exceed the limit line and by how
much.

3. Calculate the required attenuation. The needed insertion loss at the worst offending
frequency is the difference between the measured noise and the limit plus margin (usually
3–6 dB).

4. Select the core material and LCM. As a starting rule of thumb, CMC inductance values of
1–30 mH are typical for mains-powered SMPS; start higher if your noise peak sits below 500
kHz. Nanocrystalline cores give 5–10× more inductance per turn than ferrite in the same
volume, which shrinks the component.

5. Verify current rating and DC bias. Confirm the choke does not saturate at maximum load
current — saturation collapses LCM and can actually worsen EMI. Use the datasheet’s

current vs inductance curve, not just the rated current number.

6. Check DCR, temperature and layout. Calculate power loss (P = I² × DCR plus core loss),
estimate temperature rise, verify footprint and creepage, then confirm cost target.

4. Worked Example
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Application: a 65 W AC-DC adapter, 230 V input, universal input bridge rectifier, switching
frequency 65 kHz, maximum input current 0.7 A (100–240 V range), target: CISPR 22 / EN
55032 Class B with a 6 dB margin.

1. Pre-compliance shows the worst peak at ~500 kHz, exceeding the limit by ~18 dB.

2. Required attenuation at 500 kHz ≈ 18 + 6 = 24 dB → need |Z| at 500 kHz of roughly 100–
150 Ω in the line impedance (simplified, source/load 50 Ω assumption).

3. Ferrite CMC of ~10 mH / 1 A gives Lω ≈ 31 kΩ at 500 kHz — far more than needed, so a
smaller, lower-inductance or lower-permeability part is acceptable; a nanocrystalline CMC of
3–5 mH in a compact package would also pass with margin.

4. Check DC bias: 0.7 A on a 1 A rated choke leaves healthy headroom; confirm L at 0.7 A
stays ≥ 70% of initial L.

5. DCR of 0.3 Ω → loss ≈ 0.15 W, well within budget; verify temperature rise < 40 K in the
enclosure.

5. Common Selection Mistakes

Specifying only LCM and ignoring the impedance curve. A high inductance part can still

have poor HF impedance if the material’s permeability collapses above a few MHz.

Undersizing the current rating. Under saturation, L drops sharply and EMI can get worse
— the choke effectively disappears from the filter.

Overlooking DCR. In high-current applications (motor drives, battery chargers) winding
resistance dominates loss and can force derating.

Ignoring leakage resonance. The stray differential inductance resonates with X-capacitors;
if the resonance lands near the switching frequency, noise increases.

Neglecting creepage and hi-pot. Mains applications require adequate isolation between
windings and across the barrier; cheap parts may fail the 3–4 kV hi-pot test.

Buying on price per piece instead of total cost. A slightly more expensive nanocrystalline
choke is often smaller and needs less board space and fewer filter stages.

6. FAQ

How do I pick a common mode choke? Define the conducted-emission limit and noise
spectrum first, then choose a choke whose impedance at the offending frequencies provides the
required attenuation, while the rated current, DCR, insulation and size fit your power stage and
board.

Where should a common mode choke be placed? Usually on the AC/DC input after the bridge
rectifier (or on the line side of the EMI filter), or on the DC output in front of the load; keep traces
short and return paths tight to avoid coupling around the choke.
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When do you need a common mode choke? Whenever switching currents flow to ground
through parasitic capacitance — essentially any isolated SMPS, motor drive, solar inverter or EV
charger with switching above ~20 kHz and cabling longer than a few centimeters.

Does a common mode choke filter differential mode noise? Partly, via leakage inductance,
but it is not a substitute for a differential-mode choke or an X-capacitor; the two noise types need
different filter elements.

What is the best core material for a common mode choke? Nanocrystalline offers the highest
permeability and attenuation per volume (best for compact, high-performance filters); high-
permeability ferrite is the economic mainstream; powder cores resist DC saturation where bias is
high.

Need a custom common mode choke? Shaanxi SiRui Technology Co., Ltd is an OEM
manufacturer of common mode chokes, current transformers, planar magnetics and
nanocrystalline cores. Send your specification (current, LCM, impedance target, size,

quantity) to sales@sirui-tech.com for a quotation and free engineering support.

Siri Yuan — Sales Manager, Shaanxi SiRui Technology Co., Ltd
Web: www.sirui-tech.com  |  Email: sales@sirui-tech.com
Related guides: Differential Mode vs Common Mode Choke · High Current Common Mode Choke Design · EMI
Choke Selection Guide · Nanocrystalline vs Amorphous Core
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