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Q1. (25 pts) onsider the diode circuit given below, with Rl =10 kQ, R2 =30 kn. Ass ume that the turn on 
voltage of the diode is V O(on) := 0.6 V. 

(a) 	Determ in th e range ofvs where the diode is ON 
a nd the region where the diode is OFF. 

b) Plot the output voltage Vo if Vs 
Vs= 40 sin 2rr·200 t volts f -=- 200 Hz 

+ 

Vo 

( ) A capacitor C is added to the output of the circuit given in part (a). Plot the output voltage waveform. 
Determine the ripple to peak ratio. 

Vs =40 sin 2rr·200 t volts 
+ RI =10 kQ, 

R2 = 30 kn.cVs Vo 
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Q2. (25 pts) Consider the following diode circuits. 

(a) 	Determine and plot the current I as a function of V, 
i. ., I-V characteristics of the circuit given on the 
right. 
Circui t pa ra meters : v 

R1=150 kn 

R2= 150 kn 

RF 300 kn 


(b) 	Determine and verify the sta tes of the diodes in 

the circuit given on the right. Assume all diodes are 

ideal. 

Circuit pram ters: 


VA=- 6 volts 

VB= 2 volts 

Vc= 3 volts 

R1= 4 kQ 


R2= 4 kQ 
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Q3. (25 pts) . 
a) Consider the zener diode voltage regulator given below. 

Assume the circuit parameters are: R 

Vas :: 12 V, vs (t) = 1 co 2nSO t volts, 

iR 	
+IZ 	 iL R =80 n, RL =300 n, 


+
V s + + Zener diode: Vz = 8 V. rr. = 100 n. 
Vz RLi. Determine the DC and AC small s ignal Vo 

components of the output voltage Vo. 

ii. Plot VI a nd Vo. 
iii. C mpare the two terms: 

Vp COk(r iPPle ) 1 and Vp '3.k( rl PPle l l 

Voe inp ut Voe output 

iv. Determine the minimum value of RL so that zener diode is still operated in the zener diode regio n. 
v. What is th e output voltage Vo when RL is removed (not connected)? What is the current iz th en? 

b) 	Cons ider the ircuit given on the right. VDD 


The circuit parameters 


I. :: 10 mA. 1z =9 rnA. R =0.25 kn 

vs = Vp s in O)t volts 

Diode Parameters 

Vo(on} = 0.7 V, VT = 26 mV at roo m temperature 


c 
i. 	 Dete rmine the DC component of the output voltage vs 0------1 


Vo. 

ii. 	 Determine the AC small signal component Vo of the 


output voltage, assuming the capacitor C is short 

circuit at the frequency 0). 


iii. 	 Determine the total output voltage Vo . 
iv. 	 Determine the limit on Vp for proper small signal 


modeli ng. 
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Q4. (25 pts) Consider the BJT circuit given below. 

Circuit Parameters Transistor Parameters 
Vee =15 V V SE(on) =0.7 VVee 

Rs=100kQ ~ =100 
Re =10 k.Q Vce(satj =0.2 V 
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