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Evolution of Magnetic Components
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Integrated windings

Large surface area : 

Low copper fill :

Easily Integrated :

Integrated windings

Large surface area : 

Low copper fill :
• increased RDC

• Limited current

Easily Integrated :

Large surface area : 
• improved thermal performance
• increased capacitance

Low copper fill :

Easily Integrated :

• reduced parasitics
• safety spacings

Magnetics in PCB

Magnetics on Silicon
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•Measured Device, 5MHz
• Process Research
• Validated Model

New predicted devices
83%, 43 Watts/cm2
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Silicon wafer 

NiFe Core 
Copper conductors Height: 82um 

Application of Magnetics in PCB

Architecture of E-core transformer
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Copper coils – high aspect ratio
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Silicon magnetics

High aspect ratio conductors : 

Cu structures height 35 um,
aspect ratio 7:1

Polymer B

Silicon

Polymer A

170um

3D structure (170 microns tall), covered with laminated magnetic material

Laminated core : 
NiFe

• Magnetic layers and windings embedded in the printed circuit board
• Magnetic through holes provide closed magnetic path
• Patterning of magnetic plates reduces eddy current effects

Windings are the internal 
copper layers (4 layers)

Magnetic plates

Magnetic 
through -holes

[M.Duffy et al. PESC’00]

Pot core transformer structure
[US Patent No. 6.150,915]

1W Transformer embedded in 6 layer PCB

•“Design Study for Ultra-flat, PCB Integrated Inductors for Low Power Conversion Applications”, to be published IEEE Transactions on Magnetics
•“PCB integrated Inductors for Low Power DC/DC Converter”, to be published IEEE Transactions on Power Electronics August 2003 
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