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Abstract

There are two important constraints, which are high performance and low power,
in VLSI systems, today. The power consumption of the system is increased for high
performance as the operating frequency of the system has increased. To solve this
issue and design the low power system, voltage scaling methods are used. As the
supply voltage has been scaled down below threshold voltage, however,
subthreshold leakage energy has been also increased exponentially. Many other
design techniques have been studied to lower the power consumption and achieve
high performance, and charge recovery design is proposed as a good method that
meets both low power and high performance. Charge recovery circuit has a great
advantage that its energy efficiency is higher than that of conventional CMOS

designs.

In the case of charge recovery design, a ramping voltage is used as its supply
voltage to achieve high energy efficiency. With a gradual transition of supply
voltage, the energy consumption of total system decreases since the current flows in
low level. The power supply of charge recovery system is also used to synchronize
operations of logic gates, it is called as a power clock. There are two main methods
in power clock generation, which are a step wise charging clock generation and a
resonant clock generation, where the latter is simpler and more efficient than the
former, so used commonly. The clock frequency of power clock generator based on

LC resonant oscillation is determined by the inductance of the passive inductor and
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the capacitance which is total parasitic capacitance of clock distribution network and
connected logic gates. In this case, the frequency of power clock is fixed by passive
components and injection-locked devices are used for frequency tuning of generated
power clock. However, there are some disadvantages in this tuning scheme, such as
clock-jitter noise from a reference clock and a phase difference between two
generated power clocks. The power clock generator using an active inductor for
frequency scaling method is proposed as an alternative solution, but the main
problem of this method is that an active inductor cannot take a role as a passive

inductor in energy saving manner.

In this paper, the power clock generator using the inductor which an active
inductor and a passive inductor are combined in parallel is proposed. The proposed
power clock generator is implemented in 0.18um CMOS technology and 16bit carry

lookahead adder based on Subthreshold Boost Logic is designed in same technology

to confirm the operation of the proposed circuit.

Keywords: power clock generator, active inductor, charge recovery circuit

Student Number: 2011-20820
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