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Everything Looks Better But
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� 30 kV OEM cap. charger

� Prototype evaluation

� Safe background

� Auxiliary PSU

� 1T Forward Converter

� Reflected impedance by N2
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Linear Power Supply Design
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Switching Power Supply Design
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Everything Looks Better But
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� Reliability

� Safety

� Development Time

� Custom Magnetic

� EMI

� Testing and Qualification

� Required Design Expertise.
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� QR SMPS: ZVS improves ripple and noise
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Linear or Switching Supply?

� Linear: Low ripple and noise specification

� SMPS: noise Vpp from 20Hz to 20MHz

� Linear: fast transient response

� Linear: inefficient and generates heat

� QR SMPS: Higher power density and flexible.
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� SMPS: Efficient, can generate noise
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More Than Voltage and Current
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� Line Regulation

� Load Regulation

� Transient Response
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� Slew Rate (60% of the Io)

More Than Voltage and Current
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� Parallel Operation

� Stability
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� Stability and Phase Margin

Control Loop
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� Keep phase shift from less than 360 degrees before the loop gain falls 

below unity
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� Power supply should be silent
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Good PSU Specification
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� The power electronics field is supposedly simple

Modelling Power Supplies
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� Christophe Basso Switch-Mode Power Supply book 

o 1300 equations to cover the basics of operation
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� Negative input impedance of SMPS

Small-Signal Model 
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� Switching Mode Power Supply� Linear Regulator 
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� Simplis - Simetrix Technologies 
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Simulation Tools

� Multisim - NI Instrument

� LTspice - Linear Technology � Power 456 – Ridley Engineering
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� Four different ways to simulate power supplies

Modelling Approaches
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Design Tools from Linear Tech.

� LTpower CAD
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Design Tools from Texas Instr.

� TI WebBench
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