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Design of Low-power 12-bit SAR Analog-to-Digital Converter

Bo-yeong Park

Department of Intelligent Robot Engineering,
The Graduate School,
Pukyong National University

Abstract

In the near decade, countless signals and information are being exchanged for the
growing demands of 5G in our daily lives. There is also phenomenal development in
integrated circuits, and those are used for this massive amount of information in various
types of devices.

Our speech is an analog signal, but digital signals are found in electronic components.
However, digital signals cannot be directly interpreted by humans, so a data converter
is required.

This paper presents a 12-bit successive approximation register(SAR) analog-to-
digital converter(ADC). The proposed SAR ADC consists of a sample-and-hold stage,
a network capacitor array stage, a SAR control logic stage, a comparator stage, a DAC
control logic stage and a DAC stage.

In an addition, the ADC is also being used to convert the processed digital signal back
into an analog signal, and it is equipped with capacitors, resistors, and computational
amplifiers to retrieve the original signal.

The proposed circuit is designed by using the 1poly-6metal 0.13um CMOS process,
and it operates at a supply voltage of 1.2V. In contrast with traditional performance, the
designed ADC showed a very low power consumption of 60.07uW and the smallest
die area of 0.???mm?’ as compared to conventional results. This circuit also exhibits an
outstanding effective number of bits(ENOB) of 12.02bits and high signal-to-noise
distortion ratio(SNDR) of 74.17dB. Furthermore, the sample-and-hold stage which is
placed at the front end of the SAR ADC is developed to reduce the body effect, and one
input clock is intended to minimize unnecessary power consumption and operation.
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[¥ 4.1] SAR ADC A5 Q9F
This [17] 18] | [191 | [20]
work
Structure SAR SAR SAR SAR SAR
Resolution
(bit) 12 12 12 12 12
Technology 130 130 130 130 | 180
(nm)
ENOB (bit) 12.02 11.46 10.11 11.4 10.8
SNDR (dB) 74.1 70.8 70.1 - 66.78
Power
Consumption 63.07 4.95m 0.21m 6.6m 1.5m
(W)
Vop (V) 1.2 % 3 1.2 3.3 1.8
Sampling
Rate (Msps) s 1o 25 EOOK 1
Chyo 0.028 | 0.189 | 0.119 2 0.64
Area(mm?) ) ’ 1 ‘
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