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0 O — This paper describes two techniques for digitally controlled DC-DC converters. The first one is proposal
to use distributed arithmetic multiplication-accumulation circuit to alleviate the successive approximation (or
pilelined) ADC latency problem. The second one is new architecutre of high-resolution digital PWM (DPWM)
generator; its time resolution is detemined by the difference of two gate delays while that of the conventional
DPWM is by the gate delay itself. The proposed DPWM circuit can achieve fine time resolution with small
circuit and low power. Design example of 10ps time resolution with 80ns cycle time (i.e., 13bit resolution) is
shown to demonstrate the effectiveness of the proposed DPWM architecture.
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Fig.1: Block diagram of digitally controlled DC-DC

converter.
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Fig.2: Digital PWM signal.
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Fig.3: Block diagram of distributed arithmetic logic.
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Fig.6: Conventional fine DTC circuit.
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Fig.8: Bias controlled buffer circuits.
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Fig.12: Timing chart of the proposed fine DTC.
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