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Digitally Controlled Wide Range 

Pulse Modulator 

ADVANTAGES:  

 Small on chip-area 

 Fast control circuitry 

 High accuracy under PVT variations 

 Dynamic high granularity duty cycle 

control 

Duty Cycle Variance of 50% to 90% 

Digitally Controlled Wide Range PWM 

USF Available Technologies  

R esearchers at the University of South Florida have 

developed a digitally controlled wide range pulse width 

modulator (PWM) for on-chip power supplies. The 

invention enables dynamic control of a pulse width for a switching 

signal having a duty cycle that can vary between 50% and 90%. 

In recent years, significant attention has been devoted to 

miniaturizing and reducing the energy consumption of electronic 

devices. In particular, mobile devices require low energy 

consumption to extend battery life, and satisfy the demands of 

modern consumers. Voltage controlled oscillators are widely used 

to generate switching signals required for high performance 

devices. In particular, ring oscillators are often favored because of 

their smaller on-chip area and wide tuning range. The duty cycle of 

a generated switching signal is typically 50% for conventional ring 

oscillators. Conventional techniques to obtain other duty cycles 

require redesigning header and footer circuits. Multiple header and 

footer circuits must be fabricated to switch between static duty 

cycle configurations, occupying excessive chip real estate. 

Furthermore, switching between duty cycles takes milliseconds.  

Our researchers have developed a digitally controlled wide range 

pulse width modulator for on-chip power supplies having a 

dynamic duty cycle that can be varied between 50% and 90% with 

2% steps, and does not require any footer circuitry. Additionally, a 

DC2V converter is utilized to maintain accuracy under process, 

voltage and temperature variations. Dynamic voltage scaling at 

runtime is provided at a nanosecond response time. 
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