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Designing a quality high-frequency power supply using planar
transformers involves multiple considerations.



Planar Design Considerations:
Designing a high-quality, high-frequency power supply using planar transformers requires

careful consideration of several critical factors:

1. Switching Frequency: Higher switching frequencies reduce transformer size but increase
losses due to intensified skin and proximity effects. Selecting an optimal frequency

necessitates balancing size reduction against efficiency trade-offs.

2. Core Material: Core selection is crucial, requiring materials like Ferrite or Powder Alloys that
offer low core losses and stable permeability at elevated frequencies, enhancing efficiency

and minimizing thermal rise.

3. Winding Layout: Precise winding configuration significantly impacts both magnetic
performance and thermal dissipation. Optimal layouts reduce AC resistance, minimize eddy

current losses, and enhance thermal conduction pathways.

4. Interleaving: Strategic interleaving of primary and secondary windings reduces leakage
inductance, which is vital for maintaining high efficiency, improving transient response, and

minimizing voltage overshoot in high-frequency operations.

5. Thermal Management: High-frequency operation intensifies power losses and heat
generation. Efficient thermal management strategies, such as utilizing thermally conductive

substrates, adequate heat sinking, and optimized airflow paths, are essential.
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. Isolation: Planar transformers often serve high-isolation applications. Designs must

rigorously adhere to defined clearance and creepage standards (IEC/UL) to ensure reliable

galvanic isolation and electrical safety.

Component Selection: Selecting components optimized for high-frequency operation is
essential. Devices with minimal parasitic inductance and capacitance, along with robust thermal

and power handling capabilities, significantly enhance system reliability and performance.

. PCB Layout: PCB design critically influences high-frequency power supply performance.

Minimizing parasitic inductances, reducing loop areas to limit EMI, and ensuring effective

heat dissipation pathways are fundamental to achieving optimal operational efficiency.

EMI/EMC Considerations: High-frequency power conversion inherently increases
electromagnetic interference. Designs must integrate EMI mitigation techniques (e.g., shielding,

filtering, grounding strategies) to achieve compliance with stringent regulatory standards.

Control Loop Stability: High-frequency converters demand meticulous control loop
compensation to guarantee stability across varying load and input conditions. Designers

should implement robust feedback mechanisms and thorough stability analysis.

Protection Features: High-current inductors must be properly rated to prevent magnetic
saturation under fault conditions. Integrating comprehensive overcurrent, overvoltage, and

thermal protection into the power supply ensures system resilience and reliability.

Regulation and Efficiency: While high-frequency switching supports compact and efficient
switched-mode power supplies, managing losses—particularly switching, conduction, and
core losses—is critical. Careful design ensures consistent voltage regulation and maximized

overall efficiency. However, efficiency can drop at high frequencies due to

increased switching losses, so this needs to be carefully managed.
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