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[Abstract] This paper proposes an enhanced current balancing technique with offset correction function in the
integration and packaging of Micro—electromechanical Systems (MEMS) for high—voltage electrical equipment
in substations. The technique extends the number of phases of DC—DC converters to four phases to improve
load capacity, and proposes a special static power optimization technique for four phase power consumption
under extremely light loads. The DC—DC converter provides a low—power operating mode and ensures
smooth mode switching through hysteresis logic; at the same time, an improved high—precision current mirror
sampling technology is proposed, combined with adaptive on—time control, "master—slave" current. The
control circuit is negligible compared to the power stage losses. These losses vary in different situations.
According to the actual application, the conditions of component selection and the rules of parameter design of
general impedance converters are analyzed and explained in detail; and the circuit is simulated and verified,;
while achieving similar performance of similar studies, the converter consumes only 7pA of quiescent current.
Compared with traditional synchronous rectification, the adaptive synchronous rectification scheme proposed in
this paper can achieve a maximum efficiency improvement of 3% under the condition of 20.60% load.
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