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ABSTRACT 

Size, performance, and cost of a power electronic system are closely linked to the like parameters of the 
inductive components. Since custom power transformers are widely used, transformer design is a frequent 
design process that has significant impact on system performance. Yet most high frequency transformers utilize 
less than 25% of the available core window for efficient current conduction. There are two factors which cause 
this relatively poor utilization; insulation requirements and eddy current losses. Insulation requirements 
generally limit total winding conductor cross sectional area to less than 35% of the available core window. 
Induced high frequency eddy currents often increase the apparent winding resistances by 50% or more. 
Therefore, less than 25% of the available core window is effectively utilized. Interleaved windings, multifilar 
conductors, Litz wire, and other approaches can decrease eddy current effects. However, these techniques add 
additional insulation penalties which further reduce the net cross sectional window area available for the 
winding conductors. 
Despite much published literature concerning evaluation of transformer loss and energy at high frequencies, 
continued widespread interest in transformer design methods indicates that many designers seek more intuitive 
techniques to evaluate tradeoffs and assure an optimal configuration. This interest is understandable since many 
methods lead the designer to make repeated trial configurations until obtaining a satisfactory result. While FEA 
(Finite Element Analysis) and commercial software facilitate evaluation of many trial configurations, the 
designer’s imagination of improved configurations is fueled by understanding and insight. 
This seminar presents a transformer design approach using normalized loss and energy densities. This approach 
inspires concepts of equivalent winding thicknesses which intuitively display optimal conductor and 
interleaving configurations.  
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