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ABSTRACT

This paper proposes a new body-effect compensated switch configuration for low voltage and low distortion
switched-capacitor (SC) applications. The proposed circuit allows rail-to-rail switching operation for low voltage
SC circuits and has better total harmonic distortion than the conventional bootstrapped circuit by 19 dB. A 2-1
cascaded sigma-delta modulator is provided for performing the high-resolution analog-to-digital conversion on
audio codec in a communication transceiver. An experimental prototype for a single-stage folded-cascode
operational amplifier (opamp) and a 2-1 cascaded sigma-delta modulator has been implemented in a 0.25 micron
double-poly, triple-metal standard CMOS process with 2.7 V of supply voltage.
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Fig. 1.Block diagram of sigma-delta A/D converter
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Fig. 2. A single stage fully-differential folded-cascode
operational amplifier
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Fig. 4. The complete body-effect compensated switch
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Fig. 6. The layout of 2-1 cascade sigma-delta modulator
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Table 1. Summary of simulation results of the

operational amplifier (worst-case)

Parameters Simulation Results
Supply Voltage 27V
Low Frequency Gain 83 dB
Unity-Gain Frequency 38 Mz
Phase Margin 65deg
Slew Rate 21.7Vhs
Settling Time 552ms
Output Swing +1 V (diff. output)
Power Dissipation 018 W
Load Capacitance 5pF
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