
Digital Electronics   Spring 2011        Final Exam       06/27/2011         

Name:                            ID#                     

 

Useful parameters and equations: 
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1. In the following CS stage with degeneration circuit, please find the voltage gain. (8%) 

 

Ans: 

S
m

D

Sm

Dm

in

out
Dmout

Sm

in
Smin

R
g

R

Rg

Rg

v

v
Rvgv

Rg

v
vRvgvv










11
   

1

1

111

 

2. In the following source follower circuit, please find the voltage gain. (8%)  
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3. In the following CS stage with degeneration circuit, please find the output impedance. (8%) 

 
Ans: 
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4. Calculate the voltage gain of the circuits depicted in Figures below. Assume λ = 0. (8%) 

 

(a)                      (b)     

Ans: 

 

 



 

5. In the following circuit, M1 serves as an electronic switch. If Vin=0, determine W/L such that the circuit 

attenuates the signal by only 10%. Assume Vin=0, and  RL=200. (8%) 
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6. Determine the region of operation of M1 in each of the circuits shown below. (8%) 

 

 

 

 

 



7. An NMOS device carries 1 mA with VGS－VTH = 0.6 V and 1.6 mA with VGS－VTH = 0.8 V. If the device 

operates in the triode region, calculate VDS and W/L. (8%) 

Ans: 

 
 

8. An NMOS device with =0.1V-1 must provide a gmro of 20 with VDS=1.5V. Determine the required value 

of W/L if ID=0.5mA . (8%) 

Ans: 

 

 



9. (a) Please find the closed loop gain of a noninverting amplifier shown below. (Assuming infinite gain A0) 

(b) The noninverting amplifier employs an op amp having a nominal gain of 5000 to achieve a nominal 

closed-loop gain of 8. Determine the gain error which is the close loop gain found in part (a) multiply by the 

inverse of the nominal gain of op. (8%) 
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10. (a) Please find the closed loop gain of a integrator shown below. The integrator is used to amplify a 

sinusoidal input by a factor of 10. If A0=∞ and R1C1 = 25 ns, compute the frequency of the sinusoid. (8%) 
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11. (a) Please find the closed loop gain of a differentiator shown below. (b) The differentiator of Fig. 8.52 is 

used to amplify a sinusoidal input at a frequency f = 1 MHz by a factor of 5. If A0=∞, determine the value 

of R1C1. (8%) 
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12. A noninverting amplifier with a nominal gain of 4 senses a sinusoid having a peak amplitude of 0.5 V. If 

the op amp provides a slew rate of 1 V/ns, what is the highest input frequency for which no slewing occurs? 

(8%) 
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13. We wish to design a drain current of 1 mA. If W/L = 20/0.18, compute (a) R1 and (b) R2 such that input 

impedance is at least 20 kΩ. Assume μnCox = 200 μA/V2 and VTH = 0.4 V. (8%) 

 

Ans: 

 

14. The source follower shown below is biased through RG. Calculate the voltage gain if 

W/L = 20/0.18 and λ = 0.1V-1.Assume μnCox = 200 μA/V2, VTH = 0.4 V. (8%) 

 

 



15. For each NMOS section shown below, draw the dual PMOS section, construct the overall CMOS gate, 

and determine the logical function performed by the gate. (8%) 

 

 


