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Small-Area Analog-to-Digital Converter Offering Low Power Consumption and High Speed
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High-resolution successive-approximation-register (SAR) analog-to-digital converters (ADCs) with a charge-redistribution digital-to-analog converter
(DAC) are widely used in low-power applications, including complementary metal-oxide semiconductor (CMOS) wireless communication receivers, sensor

networks, and medical instrumentation.

With the progress of CMOS nanofabrication technologies, demand has been increasing for miniaturization of

the circuit area of SAR ADCs consisting of analog and mixed signal integrated circuits (ICs) to reduce costs.
Toshiba has developed a miniaturization technology that makes it possible to reduce the total circuit area by means of a pipelined architecture

despite the use of large passive devices, and has fabricated a prototype 10-bit, 40 megasamples/s SAR ADC.

This 10-bit SAR ADC realizes the world’s

smallest active area of 0.06 mm? and a low power consumption of 1.21 W, achieved by innovation of the circuit configuration.
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Trends in ADC development
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Principle of analog-to-digital (A/D) conversion and block diagram of SAR ADC
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Block diagram of capacitor DAC in 10-bit SAR ADC
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Block diagram of newly developed SAR ADC
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Block diagram of operational amplifier and related timing diagram
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Results of measurement of signal-to-noise plus distortion ratio (SNDR) and
spurious-free dynamic range (SFDR) (at 40 megasamples/s)
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