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4.5 bit Sub-stage Circuit for 14 bit 210 MS/s Charge-domain ADC
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Abstract: A 4.5 bit sub-stage circuit for high speed high precision charge domain pipelined Analog-to-Digital
Converter (ADC) is proposed. Instead of the high-performance opamps used in traditional switched-capacitor
pipelined ADCs, charge transfer and residue charge calculation is realized with Boosted Charge Transfer (BCT)
circuit in the proposed 4.5 bit sub-stage. Therefore, the power consumption of the 4.5 bit sub-stage circuit can
be reduced remarkably. The proposed 4.5 bit sub-stage circuit is used as the 1st stage circuit for a 14 bit 210
MS/s charge domain pipelined ADC and realized in a 1P6M 0.18 pm CMOS process. Test results show the 14 bit
210 MS/s ADC achieves the signal-to-noise ratio of 71.5 dBFS and the spurious free dynamic range of 85.4 dB,
with 30.1 MHz input single tone signal at 210 MS/s, while the ADC core consumes the power consumption of

205 mW and occupies an area of 3.2 mm?.
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g1 14 30.1 210 25 71.5 85.4 114 205
85 71.3 83.6 119 214
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SCHR[4] 14 500 64.8 92.7 1.8/3.3 180 550 2.5% 0.71
SCHR[S) 14 1000 69 86 1.2/2.5 65 1200 5 0.55
SCHR[14] 14 200 68.5 88.5 1.8 180 460 22.5%% 1.07
SCHR[15] 14 250 68.5 94.7 1.8 180 300 3.6 0.57
A 14 210 71.5 85.4 1.8 180 205 3.2 0.39
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