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Design of a Low Power 10bit Flash SAR A/D Converter
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ABSTRACT

This paper proposed a low power CMOS Flash-SAR A/D converter which consists of a Flash A/D converter
for 2 most significant bits and a SAR A/D converter with capacitor D/A converter for 8 least significant bits.
Employment of a Flash A/D converter allows the proposed circuit to enhance the conversion speed. The SAR
A/D converter with capacitor D/A converter provides a low power dissipation. The proposed A/D converter
consumes 136p 7 with a power supply of 1V under a 0.18um CMOS process and achieves 9.16 effective
number of bits for sampling frequency up to 2MHz. Therefore it results in 120f)/step of Figure of Merit (FoM).
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Table 1. Z¥4A] SAR ADC Simulation Result

Parameter [1] [4] [5] this work
Architecture SAR Binary-SAR Z24]-SAR ZA]-SAR
CMOS Process 0.13pum 65nm 90nm 0.18 um
Resolution(bit) 11 10 9 10
Supply Voltage(V) 0.5 1 0.9 1
Speed 10kS/s 170MS/s 90MS/s 2MS/s
Input Range(Vpp) N/A 1.6 0.9 1
SNDR(dB) N/A 532 51.8 56.9
ENOB(bit) 9.93 N/A N/A 9.16
INL/DNL 0.96/0.98 0.93/0.52 1.55/0.87 -
Power 730n W 23mW 135mW 136 W
* FoM(fJ/conversion) 74.8 36.4 472 120

* FoM = Power[2"V0F « f,
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