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Design of a 12-bit, 10-Msps SAR A/D Converter with different
sampling time applied to the bit—switches within C-DAC
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Abstract

This paper proposes a 12-bit SAR A/D(Successive Approximation Register Analog-to-Digital) converter that operates
at low power for bio-signal and sensor signal processing. The conventional SAR A/D converter utilized the reduction of
the dynamic current, which resulted in reducing total power consumption. In order to solve the limitation of the sampling
time due to charging/discharging of the capacitor for reducing dynamic current, the different sampling time on the
C-DAC bit switch operation was applied to reduce the dynamic current. In addition, lowering the supply voltage of the
digital block to 0.6V led to 70% reduction of the total power consumption of the proposed ADC. The proposed SAR A/D
was implemented with CMOS 65nm process 1-poly 6-metal, operates with a supply voltage of 1.2V. The simulation
results demonstrate that ENOB, DNL/INL, power consumption and FoM are 104 bits, t05LSB./+1.2LSB, 31.2uW and
2.8f]/step, respectively.
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Fig. 1. Block diagram of proposed 12-bit SAR A/D Converter.
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Fig. 2. Circuit diagram of proposed 12-bit SAR A/D Converter.
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Fig. 3. Timing diagram of proposed 12-bit SAR A/D
Converter.
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Fig. 5. Layout of proposed 12-bit SAR A/D Converter.
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Table 2. Comparison of performance.
E 2 ds
[5] [6] this work
Architecture 65nm 65nm 65nm
Type SAR SAR SAR
Resolution 12-bit 12-bit 12-bit
Supply Voltage 0.6V 1.2V 1.2V
Sampling rate 10MS/s 100MS/s 10MS/s
ENOB 10.4bit 9.8bit 10.4bit
SNDR 64.3dB 60.7dB 63dB
INL/DNL 0.24, 0.45LSB | 1.6/12LSB | 1.2, 05LSB
Power 83uW 1.9mW 31.2uW
FoM 6.2f]/step 21.3f]/step 2.84f]/step
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