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• Minimizing the power losses in a 2MHz LLC resonant converter,
a novel multi-variable multi-constraint design optimization
algorithm as well as a control system is developed.

• Designing a GaN-based High-density Highly Efficient Power
Convertor for Data Centers applications.
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Key Contributions of the work
• Comprehensive frequency dependent loss characterization,

minimization, and detailed design specific trade-off analysis by
developing and solving a multi-variable multi-constraint
optimization function

• Intricate quantification of gain gradients corresponding to
achievable frequency resolution facilitating MHz level digital
implementation

• Accurate parameterization of linearized small signal model
using GHA based extended describing function

• Presentation of feasibility and fast transient response of
proposed sliding mode control scheme

Objective: Minσ𝑃𝑙𝑜𝑠𝑠 𝑓𝑠 , 𝑛, 𝐿𝑟 , 𝑃𝑙𝑜𝑎𝑑 = 𝑃𝑐𝑜𝑛𝑑 + 𝑃𝑠𝑤 + 𝑃𝑐𝑜𝑟𝑒 + 𝑃𝑤𝑖𝑛𝑑𝑖𝑛𝑔 +

𝑃𝐶𝐸𝑆𝑅

GHA-based small signal modeling

Sliding Mode Control Scheme

Sliding surface definition

Settling time constraint

Overshoot/Undershoot constraint

Frequency-dependent active loss equation and constraint imposed 
by ZVS 
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