
EE 16B Designing Information Devices and Systems II
Fall 2015 Section 13B - Review 3

1. Dynamic Voltage and Frequency Scaling

A low-power microcontroller operates in three modes. In high-performance mode, the processor operates
at a supply voltage of VDD = 1.2V and a frequency of 1MHz and consumes 100µW of power. Assume the
resistance of the gates in the microcontroller is proportional to 1/(VDD −0.4V).

(a) In low-power mode, the processor operates at VDD = 0.48V. What is the highest possible operating
frequency in this mode? How much power is consumed?

(b) In sleep mode, the process operates at a frequency of just 1kHz. What is the lowest possible operating
voltage that would allow operation at this frequency? How much power is consumed?
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