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Answer the following questions:        (25 marks) 

Question 1:           (10 marks) 

Derive and calculate the critical voltages (VOL, VOH, VIL, VIH) and find the noise margins of the following 

depletion-load inverter circuit: 

 
Question 2:           (10 marks) 

A CMOS technology has the following parameters: 

  ,    

Design a CMOS inverter by determining the channel widths Wn, and Wp of the nMOS and pMOS 

transistors, to meet the following performance specifications (Derive all equations you need): 

 Vth=1.5V for VDD=3V 

 Propagation delay times τPHL≤0.2 ns and τPLH≤0.15 ns. 

 A falling delay of 0.35 ns for an output transition from 2 V to 0.5 V. 

Assume a combined output load capacitance of 300fF and ideal step input.  

Question 3:           (5 marks) 

Consider a uniform polysilicon line with a length l of 1000 μm and a width W of 4 μm. Assuming a sheet 

resistance value of 30 Ω/square, a parallel plate unit area capacitance of 0.066 fF/μm2, and a fringing 

field unit length capacitance of 0.046 fF/μm. Calculate the propagation delay of the poly interconnect 

line using the following models: 

a) Lumped RC model. 

b) T model. 

c) Distributed RC ladder with N=5. 

d) Distributed RC ladder with N=∞. 

       Good Luck   

        Examiner: Dr. Mohammed Morsy 


