
ECE 432/532 Midterm Study Guide

Work all problems and bring solutions to class.  You may refer to this sheet and your previous 
checked homework during the exam.  You may use a calculator during the exam.

Problem 1: Observe the effect of varying Rterm and Ccenter on the passband of the filter below.  
Then move the center frequency to 10.7xx MHz, where xx is the last two digits of your student 
number.  Then vary Rterm and Ccenter to obtain a 3 dB bandwidth of 1 kHz with just barely visible 
ripple in the S21 response.



Problem 2:  This narrow band IF amplifier works well but it 
has too many parts and is at the wrong frequency.  Study its 
operation using LTspice AC analysis and observe the func-
tions of all components.  Then scale it to 10.7xx MHz and 
eliminate at least 4 components.

Hints: First scale the IF amplifier to the new frequency with-
out the crystal filter.  Then add the crystal filter from problem 
1.  Finally, combine and eliminate components from the inter-
stage network between J1 and the crystal filter.



Problem 3:  This mixer and narrow band IF amplifier 
work well on the bench, but the frequency is wrong, 
there are too many parts, it requires too much LO 
drive power, and the simulations don’t work.

Scale the IF frequency to 10.7xx MHz while leaving 
the RF frequency at 50.1 MHz.  Make appropriate 
changes to the LO.

Eliminate some components.

Add an impedance transformer of your choice to the 
LO input connection so that the mixer will work with 0 
dBm LO drive from a 50 ohm source.  Use transient 
analysis to show S11 at the RF and LO inputs. 

Show that the mixer will work in simulation using a 
combination of transient and ac analysis.

Calculate the specs for a 3rd order bandpass filter to 
be connected to the RF input that will provide at least 
50 dB Image rejection.  You may want to scale one of 
your existing designs to save time. 



Microwave RFIC design techniques--not on midterm


