1. What is Fermi level?
Ans.  The maximum energy that an electron in a metal has at the absolute zero temperature is called the Fermi level of energy and is designated by Ef.

2. Name two semiconductors except Si and Ge.

Ans. Grey(Crystalline) tin, Selenium(Se), Tellurium(Te), Boron(B) etc.

3. What is forbidden energy gap? How does it occur? What is its magnitude for Ge and Si?

Ans.  The energy gap between the valence band and conduction band is known as forbidden energy gap. It is a region in which no electron can stay as there is no allowed energy state. Magnitude of forbidden energy gap in germanium and silicon is 0.72eV and 1.12eV respectively at 300K and 0.785eV and 1.21eV respectively at absolute zero temperature.

4. Define a hole in a semiconductor.

Ans. When an energy is supplied to a semiconductor, a valence electron is lifted to a higher energy level, the departing electron leaves a vacancy in the valence band. This vacancy is called a hole. Thus, a vacancy left in the valence band because of lifting of an electron from valence band to conduction band is known as hole.

5. What is intrinsic semiconductor?

Ans.  An intrinsic semiconductor is one which is made of the semiconductor material in the extremely pure form.

6. Why Silicon and Germanium are the two widely used semiconductor materials?

Ans.  Because the energy required to release an electron from their valence band is very small (1.12eV for Si and 0.72eV for Ge).

7. Which of the two semiconductor materials Si or Ge has larger conductivity at room temperature? Why?

Ans. Since energy required in transferring electrons from valence band to conduction band is more in case of silicon than that in case of germanium, the conductivity of Ge will be more than that of Si at room temperature.

8. Define mean lifetime of a carrier.

Ans. The amoun of time between the creation and disappearance of a free electron is called the lifetime. It varies from a few nanoseconds to several microseconds depending how perfect the crystal is and other factors.

9. In which bands do the movement of electrons and holes take place?

Ans.  Free electrons move in conduction band while holes in valence band.

10. What do you mean by drift velocity and mobility of a free electron?

Ans. The average velocity of a free electron is known as drift velocity whereas mobility of an electron is defined as the drift velocity per unit electric field.

11. Define diffusion current in a semiconductor.
Ans. The diffusion of charge carriers is as a result of a gradient of carrier concentration. In this case concentrations of charge carriers tend to distribute themselves uniformly throughout the semiconductor crystal. This movement continues until all the carriers are evenly distributed throughout the material. This type of movement of charge carriers is called the diffusion current.

12. Define drift current in a semiconductor.

Ans. The steady flow of electrons in one direction caused by applied electric field constitutes an electric current, called the drift current.

13. What happens to the conductivity of the semiconductor with the rise in temperature? Compare with conductivity of metals.

Ans. With the increase in temperature, the concentration of charge carriers increases resulting in increase of conductivity of semiconductors. The conductivity of metal decreases with the increase in temperature.

14. Describe the difference between P-type and N-type semiconductor materials.

Ans. When a small amoun of trivalent impurity is added to a pure semiconductor crystal during crystal growth, the resulting crystal is called the P-type semiconductor.

When a small amoun of pentavalent impurity is added to a pure semiconductor crystal during crystal growth, the resulting crystal is known as N-type semiconductor.

15. What are the charge carriers in N-type and P-type semiconductors?

Ans.  Free electrons in N-type semiconductors and holes in P-type semiconductors are the charge carriers.

16. For the same order of doping why does N-type semiconductor exhibit larger conductivity than P-type semiconductor?

Ans.  Since the mobility of electrons is greater than that of holes.

17. What type of charges are present on the two opposite faces of the junction?

Ans.  Positive charge on N-side and negative charge on P-side of the junction.

18. What types of carriers are present in space charge region?

Ans. No mobile carriers are present in the space charge region.

19. What is meant by the threshold or cut-in voltage?

Ans. The forward voltage at which the current through the P-N junction starts increasing rapidly is called the cut-in voltage.

20. What do you understand by reverse saturation current of a diode?

Ans.  Reverse saturation current of a diode is due to minority carriers and is caused when the diode is reverse biased. Only a very small voltage is required to direct all minority carriers across the junction, and when all minority carriers are flowing across, further increase in bias voltage will not cause increase in current. This current is referred to as a reverse saturation current.

21. Define peak inverse voltage.
Ans.  Peak inverse voltage is the maximum voltage that can be applied to the P-N junction without damage to the junction. If the reverse voltage across the junction exceeds its peak inverse voltage, the junction may get destroyed owing to excessive heat.

22. What is an ideal diode?

Ans. An ideal diode is a two terminal polarity sensitive device that has zero resistance when it is forward biased and infinite resistance when reverse biased.

23. What is static resistance of a diode?

Ans. The static or dc resistance of a diode is the resistance offered by it to the direct current. It is defined as the ratio of the diode voltage and current at the point of interest and is not sensitive to the shape of V-I characteristic curve. It decreases with the increase in diode current or voltage.

24. What is step graded function?

Ans. A junction is said to be step graded if there is an abrupt change from acceptor ion concentration on the P-side to donor ion concentration on the N-side such as alloyed or fused junctions.

25. What is linear graded junction?

Ans.  A junction is said to be linearly graded  if the charge concentration varies gradually with the distance in its trasition region such as growth junction.

26. Define the reverse recovery diode of a resistance.

Ans. Reverse recovery time is the maximum time for the device to switch from on to off.

Reverse recovery time is due to large number of minority carriers in both of the P- and N-regions.

27. Name the breakdown mechanism in a lightly doped P-N junction under reverse biased condition.

Ans.  Avalanche breakdown.

28. Name the breakdown mechanism in a heavily doped P-N junction under reverse biased condition.

Ans.  Zener Breakdown.

29. What is a Zener diode?

Ans.  Zener diode is a P-N junction diode specially designed for operation in its breakdown region.

30. What is zener voltage?

Ans.  The voltage at which the zener diode breaks down is called the zener voltage.

31. What is tunnel diode?

Ans. Tunnel diode is a highly conductivity two-terminal P-N junction doped heavily.

32. What is tunneling?

Ans.  The mechanism of conduction in a semiconductor diode in which charge carriers punch through a barrier directly instead of climbing over it is called tunneling.

33. What are applications of tunnel diodes?

Ans. Tunnel diodes are used as ampilfiers, oscillators or switching devices, being an exclusive high-frequency component because of its very fast repsonse of inputs.

34. What is a varactor diode?

Ans. A varactor diode is a specially fabricated P-N junction with proper impurity concentration profile an operated under reverse-biased mode so as to give a variable junction capacitance.

35. What is Schottky diode?

Ans. Schottky diode is quite different in construction from the normal P-N junction diode. It has metal on one side and N-type doped silicon on the other side of the junction. It has no storage charge. The junction barrier is called the Schottky barrier.

36. What is photodiode?

Ans. It is a two-terminal semiconductor P-N junction device and is designed to operate with reverse bias.

37. Why transistor is called current controlled device?

Ans. The output voltage, current or power is controlled by the input current in a transistor so it is called the current controlled device.

38. Why collector is made larger than emitter and base?

Ans. Collector is made physically larger than emitter and base because collector is to dissipate much power.

39. Why emitter is always forward biased?

Ans.  Emitter is always forward biased w.r.t. base so as to supply majority charge carriers to the base.

40. Why collector is always reverse-biased w.r.t. base?

Ans. Collector is always reverse-biased w.r.t. base so as to remove the charge carriers away from the base-collector junction.

41. How are α and β related to each other?
Ans. α = β/(1 + β)   or   β = α/(1-α)

42. Define β of a transistor.

Ans. The β factor of a transistor is the common emitter current gain of that transistor and is defined as the ratio of collector current to base current. i.e. β =  IC / IB
43. Why CE configuration is most popular in amplifier circuits?

Ans. CE configuration is mainly used because its current, voltage and power gains are quite high and the ratio of output impedance and input impedance are quite moderate.

44. Why BJT’s are called bipolar devices while FET’s are called unipolar devices?

Ans. In ordinary transistors, current conduction is by both majority carriers and minority carriers and, therefore, these are called bipolar transistors. In field-effect transistors current conduction is by only one type of majority carriers and therefore these are called unipolar transistors.

45. How is the drain current controlled in a JFET?

Ans. In a JFET drain current is controlled by controlling the reverse bias given to its gate.

46. What is meant by drain characteristics of FET’s?

Ans. The curve drawn between drain current and drain-source voltage  with gate-to-source voltage as the parameter is called the drain characteristics.

47. What is meant by transfer characteristic of FET’s?

Ans. The curve drawn between drain current and gate-source voltage for a given value of drain-source voltage is called the transfer characteristics.

48. Explain “pinch-off” voltage in an N-channel JFET.

Ans. The value of drain-source voltage at which channel is pinched-off (i.e. all the free charges from the channel get removed) is called the pinch-off voltage.

49. Why is MOSFET called sometimes IGFET?

Ans. MOSFET is constructed with the gate terminal insulated from the channel so it is sometimes called insulated gate FET or IGFET.
