Electonic Devices and Circuits - part I

An exam ticket consists on: two problems, one normal subject and three short subjects.

1.1 Problems:

1. Voltage and current divider;

2. RC networks;

3. Diode rectifier;

4. Diode limiters;

5. Zener shunt voltage regulator;

6. BJT emitter bias;

7. Four resistors bias network for BJT;

8. Q-point for two BJTs circuit;

9. Common Emitter (CE) amplifier;

10. Common Collector amplifier (Emitter Follower);

11. Q-point and common-source (CS) amplifier for FET;

12. CS MOS amplifier;

13. Class B output stage;

14. VBE Multiplier bias for the class AB output stage;

15. Class AB final stage without Bootstrap;

16. Bootstrap configuration in class B final stage. 

1.2 Normal Subjects:

1. The Semiconductor Diode; Exponential Diode, Computing of the Q point (graphical and successive approximation methods).

2. The Physical Basis of Transistor Operation and Equivalent Circuit Models;

3. BJT Modes of Operation (Cut-Off, Active, Saturation) and the Transistor Inverter;

4. BJTs ac Equivalent Circuits and the Simplified ac Models;

5. J-FETs: Structure, Operation, Static Characteristics and Large Signal Model;

6. Enhancement MOS-FETs: Structure, Physical Operation, Static Char. and Equations;

7. Class B Output Stage – Circuit Operation, Power Conv.efficiency and Power Dissipation;

8. Bootstrap Configuration and the driver Stage of a Power Amplifier with Bootstrap config.

1.3 Short Subjects:

1. Resistors in Series and in Parallel – voltage and current divider rules;

2. Thevénin and Norton Equivalents;

3. The Natural Response of the RC Network,

4. The Piecewise Linear Models for the Rectifier Diodes;

5. The Bridge Rectifier;

6. The Diode Limiters;

7. The Zener Diode Voltage Regulator;

8. BJT – definitions, symbols and modes of operation;

9. The Superposition Theorem for ac-dc Circuits;

10. Base Bias for BJTs;

11. Emitter Bias for BJTs;

12. Voltage Divider Bias for BJTs;

13. The Voltage Amplifier Model;

14. The Common Emitter Amplifier Parameters;

15. The Common Emitter with Emitter Resistance Amplifier Parameters;

16. The Emitter Follower Parameters;

17. The “Complete” Hybrid- Model;

18. The h-parameters Model of BJTs;

19. Self-Biasing Circuits for J-FETs;

20. Combination of Fixed Bias with Self-bias for JFETs;

21. Biasing the Enhancement MOS-FET;

22. Small Signal Operation of FETs;

23. Classification of Output Stages;

24. Single Power Supply Operation for Class B Output Stage;

25. Class AB Output Stage;

26. Biasing the Class AB Output Stage using the VBE Multiplier;

27. Thermal Resistances of BJTs;

28. Compound Devices – same and different BJT types Darlington pairs;

29. Miller’s theorem;

