Additional end-of-chapter problems for Chapter 32 – Noise-Shaping Data Converters
CMOS: Mixed-Signal Circuit Design

A32.1 
Suppose the output of the modulator seen in Fig. 32.7 is passed through a filter with a transfer function of 
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estimate the resulting SNR and thus the number of bits coming out of the filter. Show how the filter is implmented in SPICE with minimal hardware. Using a SPICE simulation show the signal and modulation noise before and after filtering.
A32.2
Demonstrate, using SPICE with 8-bit input words, how the NS demodulator in Fig. 32.12 operates. Compare the simulations to your hand calculations. Assume the input, 8-bit, word rate is 6.25 MHz and the output, 1-bit word rate is 100 MHz (what is K?) Comment on the spectrum of the digital output data (signal and modulation noise). Drive the input of the circuit in Fig. 32.12 with the output of an ideal 8-bit ADC where the maximum input sinusoid frequency is half of the ADC’s clock rate or 3.125 MHz here.
A32.3
Design and simulate the operation of a fully-differential second-order NS modulator using a clock frequency of 100 MHz, VDD = 1 V, and a desired input signal bandwidth of 3.125 MHz. Discuss how you selected the capacitor values. Do not design the digital filter but do show, using SPICE, the modulator’s output spectrum from DC to 100 MHz (and provide comments).
A32.4
Repeat problem A32.2 using an error feedback demodulator.
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