
Digital Electronics   Spring 2016        Final Exam         06/24/2016         

Name:                            ID#                     

nCox =200 A/V2 , pCox =100 A/V2 , NMOS VTH =0.4 V, PMOS VTH =0.4 V, 

Saturation current ID=(1/2) nCox (W/L)( VGS-VTH)2 ; gm =[2nCox (W/L) ID]1/2 ;  ro=[1/( ID )] 

1. (10%) Find RX of the following circuit. 

 

ANS:  

 

2. (10%) Determine the W/L of the figure that place the M1 at the edge of saturation. In this 

case, the edge of saturation should follow VDS = VGS  VTH 

 
ANS: 
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3. (10%) ID = 1 mA, (W/L)2 =5/1,  (W/L)1 = 10/1,  1 = 0.1 V-1, 2 = 0.1 V-1 , calculate Rout. 

Rout. = (1/gm2 )(rO2 ) (rO1 ),  

 
ANS: 

 
4. (10%) In Fig. 6.42, what is the current when VGS = 2VTH  and W/L=10/0.14?  Find the 

region in which the device operates. [VDS > VGS  VTH Saturation, VDS < VGS  VTH Triode ] 

ANS: 

 



5. (10%) Calculate voltage gain, RG=40k, ID=5mA, 1=2=0.001V-1, (W/L)1 = (W/L)2 = 300/1. 
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ANS:  

6. (10%) Transistor with W/L = 360, RL = 50, power is 20 mW, find voltage gain (VDD = 2 V). 
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ANS: 

 



7. (10%) For the square root amplifier, Find the expression for Vout in terms of Vin. 

 

ANS: 

 

 

 

 

 

8. (10%) Derive the expression (Vout /Vin )? [ XC1=1/(sC1) ] 

 

 

 

 

 

 

 

 

ANS: 
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9. (10%) Calculate output voltage Vout . 

 
ANS:  

 

 

10. (10%) analyze the function of a circuit and verify its function mathematically. 
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ANS: 
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11. (10%) Find the output voltage of the following circuit in terms of V1, V2, V3, R1, R2, R3 , RF. 

 

ANS: 
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12. (10%) Find the small signal gain of the following circuit. (Assuming =0) (10%) 

 

ANS: 
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