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Abstract

This project presents the design and implementation of a 7-bit Voltage-Controlled
Oscillator-based Analog-to-Digital Converter. The core principle of this ADC is to
convert the analog input voltage into a frequency signal using the linear relationship of
the VCO, and then transform this frequency signal into a digital output using a
synchronous counter. To ensure linearity, the VCO employs a ring oscillator structure
integrated with N-type and P-type I-MOS varactors. A linearization technique is used
where the gates of the two varactors are connected and sized appropriately, superimposing
their C-V curves to mitigate the non-linear regions of the single -MOS varactor. In post-
simulation, the design operates at 1.8V with a power consumption of 9.18mW. It achieves
a sample speed of 0.292MHz and an Effective Number of Bits (ENOB) of 5.924bits.
The chip size is 0.996 times 0.8267 mm~”2. The results highlight that maintaining VCO
linearity and increasing the overall ADC speed are major challenges, suggesting that the
design of the FDC (frequency to digital converter) is crucial for performance

improvement in this architecture.
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2. Research Methodology

2-1.  Principle and Architecture Description
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2-2.  Design Flow
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2-3. Circuit Schematics
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3. Experimental Results
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Fig. TT corner postsim 64 point power spectrum
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4. Conclusion
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