
Digital Electronics   Spring 2015        Midterm Exam       05/08/2015         

Name:                            ID#                     
 
1. Two diodes with reverse saturation currents of IS1 and IS2 placed series. Calculate IB , VD1 , and VD2 in 

terms of VB , IS1 , and IS2 . 

 

 
 

2. (10%) Determine the value of R1 such that R1 carries 0.5mA. Assume IS = 510-16 A for each diode. 

 

Ans: 

 



3. (10%) Plot the input/output characteristics of the circuit shown below using an ideal model for the diode. 

(Assume VB =2V ). 

 

Ans: 

(d)                                       (e) 

 

4. (10%) Assume constant voltage diode model, plot Vout  as a function of Iin  for the circuits shown below. 
(Assume VB =2V ). 

 

Ans: 

(a)                                        (b) 

 



5. (10%) Plot the input/output characteristics of the circuit below. Assuming a constant voltage diode model.  

 
Ans: 

 
6. (10%) Beginning with VD,on 800mV for each diode, calculate the change in Vout if Iin  changes from 3 
mA to 3.1 mA in following circuits. rd=(26mV)/I 

 
Ans: 

 
 



nCox =200 A/V2 , pCox =100 A/V2 , NMOS VTH =0.4 V, PMOS VTH =0.4 V, 
 
7. (10%) Calculate the value of drain current in the circuit shown below, with W=5m, L =0.5m, and  =0. 

 
Ans: 

 

 
 

 
 
8. (10%) What is the current when VGS = 2VTH ? Find the region in which the device operates. 

 
 

ANS: 

 

 

 



9. (10%) If  =0.1 V-1 , W/L = 20/0.18, construct the small-signal model of each of the circuits shown below 

 
 
Ans: 

 
 
 

 
10.(10%) Construct the small-signal model of the circuits. Assume all transistors operate in saturation and  
 0.   

 
ANS: 

 

 


