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Component Characterization

• Small signal measurements
• R, L, C

• Analytical method to calculate impedances
• Magnetizing inductance

• Al value
• Reluctance with core permeability

• Leakage inductance
• Pot core configuration

• Resistances
• Dc resistance
• Ac resistance

• Fr

• 1D field approximation

• Could use numerical methods 
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Two Winding Transformer Circuit Model
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Inductor Circuit Models
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Inductor Measurement
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Transformer Measurements
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Transformer Measurements
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Transformer Measurements
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Transformer Measurements
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Test Fixture 16047E
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Test Fixture 16047E
• Calibration
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Accuracy
• Keysight

• E4990A
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Predicting Inductance Roll-off with DC Excitation
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Extracting Winding Resistance
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Impedance-Analyzer Measurements
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Example Inductor using ShapeOpt
Prototype:
PQ4040 PC95
20 turns 
650 x 44 AWG
All legs gapped to 2 mm 
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• http://power.thayer.dartmouth.edu/shapeopt_spec.html



ShapeOpt: Data Entry

• Frequency = 300 kHz

• Peak current = 10 A
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ShapeOpt: Outputs
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ShapeOpt: Outputs

• Note:
• Samples built with 650 strands and ShapeOpt calls for 682

• That’s a pretty good match
• Could use “Force fixed number of strands” mode

• Many more parameters to vary 

• Play with the tool at:
• http://power.thayer.dartmouth.edu/shapeopt_spec.html

Prototype:
PQ4040 PC95
20 turns 
650 x 44 AWG
All legs gapped to 2 mm 
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Measured Inductor Resistance
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PQ4040 PC95
20 turns 
650 x 44 AWG
All legs gapped to 2 mm 
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Full bobbin rectangular winding vs. Shaped winding

Shaped winding reduces 
measured resistance
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Inductor Builds
Rectangular Winding LayoutShaped Winding Layout

PQ4040 PC95
20 turns 
650 x 44 AWG
All legs gapped to 2 mm 
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Inductor Build: Winding Layouts
Rectangular Winding Layout Shaped Winding Layout

Build samples:

Rectangular Winding Layout

Shaped Winding Layout

centerline

centerline
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