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SECTION A (Total: 40 marks) 

 

INSTRUCTION: Answer ALL questions. 

Please use the answer booklet provided. 

 

 

Question 1 

 

(a) Define and briefly explain the doping process.     (3 marks) 

 

(b) Describe the conditions established by forward and reverse-bias states of the PN-

junction diode. 

(4 marks) 

 

(c) Draw an ideal and practical pn-junction diode characteristic curve.  (3 marks) 

 
 

 

Question 2 

 

Considering silicon diode, determine current I, voltage across the diode (VD), voltage drop 

across R1 (V1) and output voltage (VOUT). 

(10 marks) 

 

 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 1 
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Question 3 
 
 
Figure 2 shows a clipper circuit using two ideal silicon zener diodes with its respected output 

voltage, VOUT. For both question (a) and (b), please refer to data sheet attached in Appendix 

I and determine: 

 

 

 

Figure 2 

 

(a) The device type number of zener diode D1 and D2. Support your answer with 

calculation. 

          (6 marks) 

 

(b) The parameters value and unit for answer in (a). 

  

(i) maximum DC Power Dissipation (PD)     (1 marks) 

 

(ii) nominal Zener Voltage (VZ)      (1 marks) 

 

(iii) zener Knee Current (IZK)       (1 marks) 

 

(iv) maximum Zener Test Impedance (ZZT)     (1 marks) 
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Question 4 

 

A high sensor water module in Figure 3 below uses a bipolar junction transistor to energize 

and operate a 12VDC relay. The operation of the circuit is as follows: When sensor detects 

water, switch is closed and the transistor shall turn ‘ON’. The relay then will be energized. 

Given β = 60, determine IB, IC, IE, VBE, VCE and VCB. (Transistor based on silicon). 

           (10 marks) 

 

 

 

Figure 3 
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SECTION B (Total: 60 marks) 

 

INSTRUCTION: Answer THREE (3) questions only. 

 

 

Question 5 

 

A positive full wave bridge rectifier is shown in Figure 4. Assume only silicon diodes are 

used in the rectifier. The turns ratio of the transformer is 10:1. Given input voltage is 

115Vrms 60Hz. Answer the following questions. 

 

 

 

Figure 4 

 

(a) State two (2) advantages of bridge rectifier circuit.   

          (2 marks) 

(b) Explain the operation of the circuit.       

          (6 marks) 

(c) Calculate: 

 

(i) The peak load current, ILp.      (4 marks) 

 

(ii) The average load current, ILavg.     (4 marks) 

 

(iii) Sketch the expected output waveform at point A and point B. (4 marks) 

 

V1 V2

A B 
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Question 6 

 

(a) (i) By referring to the zener voltage regulator circuit shown in Figure 5, calculate 

 IZ. (Consider ideal zener diode).       

          (8 marks) 

 

 
 

Figure 5 
 

 

(ii) Determine whether zener diode IN968A used in circuit in Figure 5 can 

maintain its regulation. Give your reason for your answer.    

(2 marks)  

 

 

(b) By considering ideal zener diode, determine the minimum and maximum input 

voltages that can be regulated by the zener diode in Figure 6 below.  

           (10 marks) 

 

 

 

 

 

 

 

 

Figure 6 
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Question 7 

 

(a) List out three (3) types of BJT circuit configurations.    (3 marks) 

 

(b) Figure 7 shows silicon BJT in saturation condition and acts as a “fully ON” switch. 

List out four (4) saturation characteristics. 

          (4 marks) 

   

 

Figure 7 

 

(c) (i) Given the information appearing in Figure 8, determine IC, RC, RB and VCE.  

 Consider germanium based BJT. 

          (11 marks) 

 

(ii) Find the saturation current ICsat for the same circuit configuration. 

          (2 marks) 

 

 

 

           

 

 

 

 

 

 

Figure 8 
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Question 8 

 

(a) Prove that the closed-loop gain for non-inverting amplifier is 
1

21
R

R
ACL   

          (6 marks) 

 

(b) By using LM741 and its data sheets attached in Appendix II,  

(i) Design an inverting amplifier that will deliver a 12Vpp output voltage to a 15kΩ 

load resistance with a 50mVpk input voltage and maximum amplification is 

30Vpp. (Include the 8-pin DIP pin numbers in your schematic diagram).  

(8 marks) 

(ii) Determine the maximum allowable input voltage, VINmax. 

(2 marks) 

(iii) Sketch VIN and VOUT on the same curve. 

(4 marks) 

 

 

 

 

END OF QUESTION PAPER 
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APPENDIX I 
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APPENDIX II 
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