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Design of a CMOS Single Bit 3rd Order Delta-Sigma Modulator
with Switched Operational Amplifier
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ABSTRACT

This paper presents Single-bit Third order Delta-Sigma Modulator, which can be applied to the Low speed
High resolution ADC in Audio signal Process System. Whereas the Operational Amplifier in modulator consumed
static power dissipation in operating, this modulator used Switching on/off techniques, which makes the Power
dissipation of the modulator reduced. Also proposed modulator minimizes frequency characteristic variation by
optimizing switch position. And this modulator chooses Single-bit type to guarantee stability. The designed ADC
went through 0.35um CMOS n-well 1-poly 4-metal process to be a final product, and the final product has
shown 17.ImW of power dissipation with 3.3V of Supply Voltage, 6.4MHz of conversion rate. And 84.3dB
SNDR and 13.5bit ENOB with 20KHz of input frequency.
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Fig. 1. Block diagram of the proposed delta sigma modulator.
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Table 1. Performance comparison of the simulation
results with the measurement results.
parameters Simulation Measurement
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Fig. 6. Photograph of PCB for single bit 3rd-order delta
sigma modulator
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