Homework 7, EE507, 2008, Mixer design
1. Briefly describe why any stable LTI system cannot generate new steady state frequency components (tones) that are not present in the input signals. Name the two mechanisms that are commonly used to create new tones and compare their advantages and disadvantages.
2. What is port isolation and why it is a problem? Why is port isolation more of an issue in mixer design than in LNA design? Name at least four techniques (architecture, design, layout) that can help improve port isolation in mixers.
3. Consider the mixer given on slide 38. Compute the LO to RF, LO to Vout, and RF to Vout feed through, the RF to IF (=LO-RF) conversion gain. Comment on its linearity in terms of IP3.
4. In class, we analyzed extensively the performance of a single balance CMOS mixer. But in several places, we left the results unfinished. On slide 81, get the final formula for conversion gain. On slide 102, get a formula for the noise figure. Based on the noise figure formula, describe strategies (architecture modification, biasing choice, sizing consideration) to improve noise figure. Which device in the basic single balance CMOS mixer affect linearity the most and what biasing consideration can be used to improve linearity. (again in terms of IP3)
5. Select one well referenced recent paper from the literature that has fairly detail description of mixer design, or use the one posted. Follow the paper and try to reproduce what they did. You can adjust the voltage supply and the power consumption requirement to suit the AMI0.5 process. 







































