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Question 1:         [20 Marks] 

For the shown SCR circuit, the supply is a DC = 100V. The 

SCR has an IGT of 20 mA. Assuming that the gate current can’t 

be neglected. 

a) Calculate R2 to cause a firing after  2ms from closing 

the switch.  [5 Marks] 

b) If R2 is set to be 1kΩ, calculate the firing delay after 

closing the switch. [5 Marks] 

c) What is the minimum and maximum delay that can be 

achieved by changing R2. [5 Marks] 

d) Sketch the gate and capacitor currents for the case in 

part b and indicate all the critical levels. [5 Marks] 
 

 



KFUPM     EE 445 First Major Exam    Page 3 of 5 

 

Question 2:         [20 Marks] 

For the shown UJT relaxation oscillator, the unijunction transistor has the 

following characteristics =0.5, rBB=7 kΩ, Vv=1.5, IP=5 A, and Iv= 4 mA. 

The supply voltage Vcc=15V. 

a) Calculate VP. [2 Marks] 

b) Draw the voltage waveform across the capacitor CE. [2 Marks] 

c) Drive an expression for the oscillation frequency. [6 Marks] 

d) Calculate the oscillation frequency. [2 Marks] 

e) Calculate the minimum and maximum frequency achieved by this 

circuit assuming the capacitor value is fixed at 0.1F. [6 Marks] 

f) What is the effect of changing   on the frequency of oscillation? [2 

Marks] 

 
 



KFUPM     EE 445 First Major Exam    Page 4 of 5 

 

Question 3:         [20 Marks] 

For the shown 555 circuit the supply volatge Vcc is set to 

15V. 

a) Draw the waveform at the trigger input and at 

the output. [4 Marks] 

b) Drive an expression for the frequency of 

oscillation. [8 Marks] 

c) Calculate the output frequency, and the duty 

ratio for the shown circuit. [4 Marks] 

d) What is the function of the control voltage pin?. 

[2 Marks] 

e) Suggest an application of this circuit using the 

control voltage input. [2 Marks] 
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