
Digital Electronics   Spring 2013        Final Exam       06/19/2013         

Name:                            ID#                     

 

1. (8%) Calculate the small signal voltage gain of the CS stage if ID=1mA, nCox=100uA/V2, and VTH=0.5V 

and =0. Verify that M1=is in the saturation. Doxnm I
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2. (6%) Draw the small signal model of the following source degeneration circuit. And find the find the 

small signal gain of the following circuit. 
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3.  (12%) For ID=1mA and W/L=20/0.18. compute R1 and R2 such that input impedance at least 20k. 

nCox=200uA/V2, and VTH=0.5V and =0.  )(
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4. (8%) The circuit exhibits an output impedance of less than 50 with a power budget of 2mW. 

Determine the W/L. Assume =0, nCox=200uA/V2, and the output impedance seen at M1 is only 1/gm1.  
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5. (6%) A unity-gain buffer shown below. Vin+=1V. What value of A0 is necessary so that the output voltage 

is equal to 0.9999?  
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6. (12%) An cascade current source as shown below must be designed for a biasing current of 0.5mA. 

Assume nCox=100uA/V2, and VTH=0.4V.  (a) (8%) Neglect channel length modulation, compute the 

required value of Vb2. What is the minimum tolerable of Vb1 if M2 bust remain saturation? (b)  (4%) 

Assume =0.1V-1. Calculate the output impedance of the circuit. 
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7.  (6%) A differentiator is shown below. Please find the transfer function.   
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8. (6%) Find the output voltage of the following circuit in terms of V1, V2, V3, R1, R2, R3 and RF. 
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9. (6%) An inverting amplifier must provide an input impedance of approximately 10k and a nominal 



gain of 4. If the op amp exhibits an open-loop gain of 1000 and output impedance of 1k, determine the 

gain error.  
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10. (4%) The integrator of Fig. 8.51 must provide a pole at no higher than 2 Hz. If the values of R1 

and C1 are limited to 5 kΩ and 50nF, respectively, determine the required gain of the op amp.  
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11. (8%) Determine the output impedance of following two circuits. Assume all transistors operate at 



saturation and gmro >>1. 
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12. (6%) Please find the output voltage of the following square root amplifier. 

 
Ans: 

)(

2

)(
2

1

1

2

1

outGS

TH

oxn

in
out

THGSoxn
in

VV

V
R

L
W

C

V
V

VV
L

W
C

R

V











 

13. (6%) Please find the voltage gain of the following Common gate stage with source resistance. 
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14. (6%) Calculate Icopy of the following circuit. Assume all of the transistors operate in saturation. 
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