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Improvement in the resolution of GRO-based MASH structures and
the pulse width modulation at the input
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Abstract: With the advancement of CMOS technology power, supply voltage is reduced and switching speed is increased.
Reducing the supply voltage makes it difficult to achieve high-precision for voltage-domain data converters. On contrary, increasing
switching speed results in better performance in time-domain data converters. In VCO-based data converters, signals can be
quantized in time domain. In addition, these converters have inherent noise shaping property. The benefit rose made these converters
interesting for researchers. Several structures for improving performance of these converters have been presented. MASH structure
increases the efficiency without need of analog components. In this paper, a two-stage MASH based on similar GRO is presented, in
which a new approach is used for improvement of resolution. The main advantage of the proposed design is that not only resolution
is improved by multiphase outputs, but also by offering a new technique for registration and extracting the data at the output circuit
complexity is reduced. Therefore, the hardware and the power is decreased compared to the preceding works. Furthermore, in the
proposed design employing equal employing GROs by PWM technique at the input prevents leakage of first stage to the next stages
and also addition of distortion of first oscillator.

Keywords: VCO, GRO, resolution, MASH, gantization Noise
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