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A 14-bit 1-kS/s SAR ADC using Oversampling and CIC Filter
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2y 9 AdE" AN 8-S A3 14bit 1kS/s FAF A HAXE(SAR, Successive Approximation
Reglster) P2 1-t)xg HE7)(ADC, Analog-to-Digital Converter)S AISHICE A ADCE 1289 LHAE
& H]&(OSR, Oversampling Ratio)S 7FA= 12-bit SAR ADCS} HAIH OIS $gt 13} 39 CIC(cascaded
integrator-comb) ME|Z AT} o1 g1 AFE 12-bit 128KS/s SAR ADCol| 93] 12-hite] T)AE A&
2 W o, dcC Ze9 H]’\]“ﬂol"’] A oJal 1 kHzo] 2% WES 7K 14-bit HloJH =z wghdr
12-bit SAR ADC= 1.8V HY& ARS8l 180-nm CMOS #4¢l 3l Fa5H, 12 +29 1289] dlAH o]
H&-S 7= AC FHe FPGAS B3l Fddth 77 Hzd) T8 7HAe opd21 48 A5l disl 12-bit
128-kS/s SAR ADC®] Z74¥ SNDR¥} ENOB= 242t 7209 dBZ} 11.67 bito]™, A 1-kS/s SAR ADCE 128
9] OsR} CIC BH | 282 53 8253 dBS] SNDR¥ 1342 bite] ENOBY| 544 71t

Abstract

A 14-bit 1kS/s Successive Approximation Register(SAR) Analog-to-Digital Converter(ADC) is proposed for small
area and low power sensor applications. It consists of a 12-bit SAR ADC with an Oversampling Ratio(OSR) of 128
and a first-order Cascaded Integrator-Comb(CIC) filter for decimation. The analog input signal is converted to a
12-bit digital signal by the 128-kS/s SAR ADC, which is then converted to 14-bit data with a sampling rate of 1
kHz by integration and decimation in the CIC filter. The 12-bit SAR ADC is implemented using a 180 nm CMOS
process with a 1.8 V supply, and the CIC is implemented using a FPGA with a first-order structure and a
decimation ratio of 128. For an analog input signal with a frequency of 77 Hz, the measured SNDR and ENOB of
the 12-bit 128-kS/s SAR ADC are 72.09 dB and 11.67 bits, respectively, while the proposed 1-kS/s SAR ADC is
characterized by an SNDR of 82.53 dB and an ENOB of 13.42 bits by applying an OSR of 128 and the CIC filter.
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