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The analysis and design of a Cuk AC-DC converter is presented. The converter is
designed to operate in continuous inductor current mode for convenience to offer nearly unity
power factor. The sliding mode control is chosen to control the system due to the nonlinear
characteristic of the system, and the robustness of the sliding mode control with high dynamic
response. The controller design method is to reduce state variables from four to single state,
which is the output voitage, and is used in the sliding mode equation. From the power balance
approach the relationship between input current and output voltage can be found, therefore input
current reference and control parameter are created. The hysteresis current control is adopted to
control input line current to be nearly sinusoidal as the reference current generated and variable
switching frequency.

The circuit was designed and built to operate at 220 V, 5¢ Hz input voltage dc output

voltage 48 V with + 1.25% ripple factor, at the maximum output power 250 W. It offered power

factor 0.99, with approximately 76 % efficicncy.





