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for Digital DC-DC Converter

ZHANG Zhang CUI Minghui LI Bin CHENG Xin XIE Guangjun
(Institute of Electronic Science & Applied Physics, HeFei University of Technology, Hefei 230601, China)

Abstract: The advantages of digital control in the field of power electronics lead to an increasing use of Digital
Pulse Width Modulation (DPWM). However, the insufficient resolution of DPWM is one of the main factors
that constrain the development of digital control technology in the field of switch mode power supplies. For the
application requirements of high-resolution DPWM, this paper proposes a high-resolution DPWM circuit based
on high-speed carry chain structure. The circuit comprises of counters, comparators, fixed phase shift PLL units
and high-speed carry chains, which can effectively increase resolution. The circuit is also implemented on
Altera’s Cyclone IV low-cost Field-Programmable Gate Array (FPGA) devices. The experimental results show
that the resolution of the structure can reach 56 ps with 70 MHz input reference clock. In addition, the circuit

also has wide switching frequency adjustment range and good linearity.
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