UNIT-I Questions and Answers

Q1. What is a pn junction?

The contact surface between the layers of p-type and n-type semiconductor pieces plated together so as to form a p-n junction is called the p-n junction.

Q2. Why is silicon preferred over germanium in the manufacture of semiconductor devices?

The silicon semiconductor devices have, in general, higher PIV and current ratings and wider temperature range than germanium semiconductor devices, that’s why silicon is preferred over germanium in the manufacture of semiconductor devices.

Q3. What does the arrow head represent in the schematic symbol of a p-n junction?

The arrow head in the schematic symbol of a p-n junction indicates the direction of conventional current flow when the diode is forward biased.

Q4. What are the two mechanisms of breakdown in a p-n junction?

Avalanche and zener breakdown.

Q5. Name the breakdown mechanism in a lightly doped p-n junction under reverse biased condition.

Avalanche breakdown.

Q6. Name the breakdown mechanism in a highly doped p-n junction under reverse biased condition.

Zener breakdown.

Q7. What is an ideal diode?

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.

Q8. What is reverse saturation current?

Reverse 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 reverse saturation current.

Q9. Is reverse saturation current of a diode is independent of reverse bias voltage?

Yes.

Q10. Why is germanium more temperature dependant than silicon?

Because the reserve saturation current in case of a germanium diode is approximately 1,000 times larger.

Q11. What is the effect of temperature on the reverse saturation current of a diode?

 Reverse saturation current , theoretically , increases by 8% per oC for silicon and 11% per oC for germanium. But from experimental data it is found that that reverse saturation current increases by 7% per oC for both silicon and germanium. This is because a surface leakage current component of reverse saturation current is independent of temperature. Since (1.07)10 =2.0 (approx.), the reverse saturation current approximately doubles for every 10oC rise in temperature.

Q12. What is static resistance of a diode?

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 the V-I characteristic curve. It decreases with the increase in diode current or voltage.

Q13. Define dynamic resistance of a p-n junction diode in forward biased condition.

The resistance offered by a p-n junction diode to the changing forward current is defined as the dynamic resistance.

AC or dynamic resistance, r = (Small change in forward voltage) /(Small change in forward current)

Q14.What is a zener diode?

Zener diode is a p-n junction diode specially designed for operation in the breakdown region in reverse bias condition.

Q15. What is zener voltage?

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

Q16. What is meant by the temperature coefficient?

The effect of temperature on zener voltage is given in terms of temperature coefficient which is defined as the percentage change in nominal zener voltage for each degree centigrade of change in junction temperature.

Q17. What happens to the series current , load current and zener current when the dc input voltage of a zener regulator increases?

Zener current and series current increases while the load current remains unchanged.

Q18. Why is zener diode used as a voltage regulator?

Zener diode has the property of behaving like a dc battery in ‘on’ state (i.e. when the voltage across the zener diode exceeds its zener voltage rating VZ) . In ‘on’ state , the voltage across zener diode remains constant until the voltage across it deops less than VZ . This property of zener diode makes its use as a voltage regulator.

Q19. Explain how zener diode maintains constant voltage across the load?

Zener diode has the property of behaving like a dc battery in ‘on’ state. If the zener diode is shunted across the load RL and the voltage across zener diode is more than the zener voltage VZ then zener diode is on ‘on’ state , and any variation in voltage across the zener diode due to variations either in supply voltage or in load resistance is not able to change the output voltage. Thus zener diode maintains voltage constant across the load.

Q20. What is tunnel diode?

Tunnel diode is a high conductivity two-terminal p-n junction doped heavily (about 1,000  times higher than a normal diode).

Q21. What is tunneling?

The mechanism of conduction in a semiconductor diode in which charge carriers (possessing very little energy) punch through a barrier directly instead of climbing over it is called tunneling.

Q22. What are the applications of tunnel diodes?

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

Q23. What is PIN diode?

PIN is composed of three sections with a high resistivity intrinsic layer sandwiched between p and n regions. It offers a variable resistance (decreasing with the increase in the forward current) in the forward bias mode and infinite resistance in the reverse bias mode.

Q24. What is a varactor diode?

A varactor diode is a specially fabricated p-n junction with proper impurity concentration profile and operated under reverse-biased mode so as to give a variable junction capacitance.

Q25. Which device produces voltage variable capacitor? How the voltage variable capacitance varies with the change in voltage across it?

The varactor diode produces voltage variable capacitor. The junction capacitance of a varactor diode varies inversely as the square root of the reverse bias voltage in case of alloyed junction and varies inversely as the cube root of reverse bias voltage for diffuse junction.

