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A 15b High Resolution Hybrid A/D Converter with On-Chip Filter
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Abstract

In this paper, we propose a high resolution A/D converter for a sensor interface that processes low frequency AC signals. A 6b SAR
ADC with low power consumption and a 11b incremental ADC with high resolution are combined together to perform 15b resolution.
Conventional hybrid ADC has a disadvantage that it can convert t only DC signal, but in this paper, it is possible to convert data to
AC signal by increasing input range of incremental ADC. The decimation filter is implemented on-chip. The designed Hybrid ADC
operates at supply voltage of 1.8V and consumes the current of 6.98uA. The OSR (oversampling ratio) is 90. And SFDR, SNDR,
ENOB and FoMs are 96.59dB, 88.47dB, 14.4-bit and 139.5dB, respectively.
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Fig. 1. Block diagram of proposed hybrid ADC
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Fig. 3. (a) Ist and (b) 2nd inverter based integrator
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Table 1. Simulation Environment of Hybrid ADC

Parameter Value Description
VDD [V] 1.8 Supply Voltage
VCM [V] 0.9 Common-mode Voltage
VINPP [V] 1.62  Peak-to-Peak Voltage of input signal
FIN [Hz] 0.48992 Input Frequency
Fs [kHz] 12.8 Sampling Frequency

OSR 90 Oversampling Rate
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Table 2. Performance summary of proposed hybrid ADC

Parameter This paper [4] [6]
SAR + SAR + SAR +
Architecture 2"order 2"_order 3"order
Incremental  Incremental Incremental
Technology [pm] 0.18 0.16 0.16
Chip area [mm’] 1.26 0.375 0.16
Supply voltage [V] 1.8 1.8 1.8
Supply current [pA] 6.98 3.5 920
Oversampling ratio 90 1024 282
Signal type AC DC AC
SFDR [dB] 96.59 - -
SNDR [dB] 88.47 119.8 98.3
ENOB [bit] 144 19.6 16
FoMs' [dB] 139.5 182.7 1783
Teony [ms] 7.73 40 0.025
Decimation filter On-chip Oft-chip Off-chip

*FoMs = SNRyax + 10log(1/(Power x 2Tcony)), Which is derived
from Schreier’s FoM [4]
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