
ECE 453: Wireless Communication Systems            Fall 2026 
Problem Set #6         Due Date: 5pm, Fri, Oct 16, 2026 
 
 
1. An oscillator is formed by cascading N identical inverting transconductance stages in a loop. 
Each stage has transconductance gm and a collector load R in parallel with C. Ignore all transistor 
parasitics other than gm. For the numerical part use R =1.50 kΩ and C=68 pF. 

(a) Find the minimum number of identical stages required for oscillation. 
(b) For the minimum N, derive the oscillation frequency and evaluate it numerically. 
(c) Find the minimum gm required to satisfy the loop-gain magnitude condition. 
 

 
 
2. A Wien-bridge oscillator (see figure) uses an ideal voltage amplifier with infinite input 
impedance and positive gain A. The positive-feedback network contains series R1-C1 from the 
amplifier output to the feedback node and shunt R2||C2 from the feedback node to ground. Use 
R1=12 kΩ, R2=18 kΩ, C1=1.0 nF, and C2=0.68 nF. 

(a) Derive and evaluate the oscillation frequency. 
(b) Derive and evaluate the amplifier gain A required for steady-state oscillation. 

 


