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 1. The shunt regulator circuit uses a Zener diode D which has V 2.7zV  at mA 10zI . The dynamic 

resistance is 5 . The minimum value of Iv  is 16 V, the maximum value of LI  is 25 mA.  

(a) If the minimum allowable ZI  is 5 mA, find the maximum usable value of SR .  (10%) 

(b) Find the line regulation 
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2. What is the difference between a p-n diode and a Schottky diode?  (10%) 

3. Explain the following terminologies. 

(a) Channel length modulation.  (5%) 

(b) Avalanche breakdown.  (5%) 

4. In the circuit shown below, sigv is a small sine-wave signal with zero average and  k 2sigR . The 

transistor  is 100 and V 50AV . ( mV 25TV ) 

(a) Find the value of ER  to establish a dc emitter current of 1 mA.  (5%) 

(b) Find the value of CR  to establish a dc collector voltage of -2 V.  (5%) 

(c) Find inR  and outR .  (10%) 

(d) For  k 5LR , determine the overall voltage gain sigo vv / .  (10%) 
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5. The current mirror circuit shown below has m 121  LL , m 11 W , V 1tV , 

2A/V 200  oxnC , V 20AV , V 5DDV  

(a) If we want to establish a reference current, AIREF  100 , calculate the value of GSV , and R. (10%) 

(b) Find the value of 2W that will result in 2DI  current equal to 250 A when the drain voltage is 

equal to the voltage at the gate.  (10%) 

(c) If the drain voltage increases by 5 V, find the resulting value of 2DI .  (10%) 

 


