Additional end-of-chapter problems for Chapter 5 – Data Converter SNR
CMOS: Mixed-Signal Circuit Design
A5.1 	Suppose that an ideal 10-bit ADC uses VREF+ = VDD = 1 V and VREF = 0. Using simulations show that the RMS quantization noise added to the input of the ADC is given by Eq. (5.1). State all assumpitons. Next, show that if coherent sampling is used the quantization noise can be different from what is predicted by Eq. (5.1).
A5.2	Figure 5.12 indicates that assuming all of the quantization noise falling in the spectrum ranging from DC to fs/2 is the worst case situation. Explain in your own words why by showing, using simulations, that the quantization noise extends beyond fs/2. 
A5.3	Re-derive Eq. (5.13) if the ADC’s VREF+  VREF = VDD/2.
A5.4	Repeat Ex. 5.5 if a 10-bit ADC and DAC are used and the gain of the ADC building blocks is 2.02 (1% mismatch) instead of 2. Further, using simulations determine the SFDR, maximum SNR of the system, and the ADCs effective number of bits.
A5.5	Use SPICE simulations to generate Fig. 5.22.
A5.6	Use SPICE simulations with K = 4 to show that Eq. (5.56) is correct.
A5.7	Using SPICE show how coherent sampling can result in no quantization noise or noise that approaches +/ 0.5 LSB. Use both DC and AC input signals.
A5.8	In your own words explain why aperture jitter becomes less of a problem at low, relative to the ADC’s clock, frequency.
A5.9	Repeat Ex. 5.12 if the PDF has a triangular shape rather than the rectangular shape seen in Fig. 5.20. 
A5.10	Repeat Ex. 5.14 using four paths. Note that the ADCs are clocked with rising edges at: 0, 90, 180, 270 degree phases shifts (not just 0 and 180 as used in the two paths in Ex. 5.14).
A5.11	Re-work problem 5.10 on page 202 if the LSB size is reduced to 5 mV.  




