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2020
ELECTRONICS — GENERAL
Paper : DSE-A-1

(Semiconductor Devices Fabrication)
Full Marks : 50
The figures in the margin indicate full marks.
Candidates are required to give their answers in their own words
as far as practicable.
Day 1
Answer questions no. 1 and any four questions from the rest.
1. Answer any ten questions :

1×10

(a) The common n-type dopant in Si is
(i) Phosphorus
(iii) Boron

(ii) Aluminum
(iv) Gallium.

(b) Schottky defects are
(i) point defects
(iii) non-equilibrium defects

(ii) line defects
(iv) all of these.

(c) Czochralski technique produces
(i) single crystalline Si wafer
(iii) polycrystalline Si wafer

(ii) amorphous Si wafer
(iv) none of these.

(d) One atmospheric pressure equal to
(i) 1 torr
(iii) 760 torr

(ii) 76 torr
(iv) 1000 torr.

(e) Penning gauge is a
(i) thermal conductivity gauge
(iii) electron beam gauge

(ii) cold cathode type ionization gauge
(iv) none of these.

(f) RF sputtering is useful for thin film deposition of
(i) conducting materials only
(ii) non-conducting materials only
(iii) both the conducting and non-conducting materials
(iv) none of these.
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(g) For the deposition of epitaxial thin film which deposition technique would you prefer?
(i) Thermal evaporation
(iii) Chemical vapor deposition

(ii) Sputtering
(iv) None of these.

(h) Molecular beam epitaxy (MBE) is a
(i) inexpensive thin film deposition technique
(ii) physical-vapor deposition technique
(iii) chemical-vapor deposition technique
(iv) none of these.
(i) Assuming constant diffusively, the doping profile for an infinite source diffusion process can be
approximated as
(i) Gaussian
(iii) Erfc

(ii) Exponential
(iv) Pearson IV.

(j) Which of the following is/are microwave device(s)?
(i) LED
(iii) Tunnel diode
(k) RAM is a memory device of
(i) volatile
(iii) magnetic

(ii) Gunn diode
(iv) Solar cells.
type.
(ii) non-volatile
(iv) optical

(l) Which of the following statement(s) is/are true?
(i) Positive photoresist softens on exposure to UV light
(ii) Positive photoresist hardens on exposure to UV light
(iii) Negative photoresist softens on exposure to UV light
(iv) Negative photoresist hardens on exposure to UV light.
2. (a) What is semiconductor?
(b) Compare metal, semiconductor and insulator in term of their band gap.
(c) How many types of point defects are there in ionic crystals? Explain briefly with diagram.
2+3+5
3. (a) What is crystal?
(b) Compare single crystalline, polycrystalline and amorphous materials.
(c) Explain briefly the growth process of Si ingots by Czochralski technique.

2+3+5
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4. (a) Why vacuum system is required in thin film deposition system?
(b) Explain the working principal of a rotary vacuum pump.
(c) What is the function of cold trap in diffusion pumps?

2+5+3

5. (a) What are the advantages and disadvantages of electron beam evaporation over thermal evaporation
technique?
(b) Explain with schematic diagram the working principle of DC sputtering system.
(c) How does a Pirani gauge work?

2+4+4

6. (a) Why does oxidation important in device fabrication?
(b) In what conditions metal-semiconductor (both n and p type) junctions are rectifying? Explain with
band diagram.
(c) Compare depletion and enhancement mode MOSFETs.

3+5+2

7. (a) What is Electron Beam Lithography? Why it is required? How it is different from photolithography?
(b) Explain briefly the operation of a CMOS inverter circuit.
(c) Write down the names of commonly used optical memory devices.

(2+1+2)+3+2

8. (a) How materials are selected for MEMS devices?
(b) Compare isotropic and anisotropic etching.
(c) What are the advantages and disadvantages of Reactive Ion Etching (RIE) over wet chemical
etching?
(d) Explain briefly the fabrication process of a PN junction diode.

2+2+2+4
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ELECTRONICS — GENERAL
Paper : DSE-A-2
Full Marks : 50
(Photonic Devices and Power Electronics)
The figures in the margin indicate full marks.
Candidates are required to give their answers in their own words
as far as practicable.
Day 1
Answer question no. 1 and any four questions from the rest.
1. Answer any ten questions :

1×10

(a) A laser diode is made up of semiconductor which is of
(i) direct band gap type
(iii) low doped type

(ii) indirect band gap type
(iv) intrinsic type.

(b) A solar cell operates on the principle of
(i) Recombination effect
(iii) Photovoltaic effect

(ii) Raman effect
(iv) Thermoelectric effect.

(c) An SCR can be turned off by
(i) reducing anode voltage to zero
(iii) reverse biasing the gate

(ii) reducing gate voltage to zero
(iv) none of the above.

(d) The structure of Insulated Gate Bipolar Transistor (IGBT) is topologically the same as a
(i) Thyristor
(iii) BJT

(ii) Mos gate thyristor
(iv) MOSFET.

(e) Which of the following displays has minimum power consumption?
(i) Liquid Crystal Display (LCD)
(iii) Fluorescent

(ii) Light Emitting Diode (LED)
(iv) Nixic tubes.

(f) Which type of fiber has the highest modal dispersion?
(i) Graded index mode
(iii) Step index single mode

(ii) Step index multimode
(iv) Graded index multimode.
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are not used now a days for optical fiber communication system.
(i) Co-axial cable

(ii) Multimode fiber

(iii) Single mode fiber

(iv) Multimode graded index fiber.

(h) Calculate the wave length of radiation emitted by an LED made up of a semiconducting material
with direct band gap energy of 2·8 ev.




(i) 2·8 A
(i) Triac is a

(ii) 4·3308 A



(iii) 5548·4 A



(iv) 4430·8 A.

thyristor.

(i) unidirectional

(ii) bidirectional

(iii) multidirectional

(iv) tridirectional.

(j) A current source inverter can be
(i) load commulated

(ii) force commulated

(iii) either local or force commulated

(iv) none of the above.

(k) A thyristor without the gate terminal is called
(i) SCR

(ii) Schockley diode

(iii) Triac

(iv) Inverter.

(l) Which of the following device is not a power electronic device?
(i) SCR

(ii) Triac

(iii) Laser

(iv) Diac.

2. (a) What is a photo transistor? Draw its typical volt-ampere characteristics curve. Mention few
advantages of it over photodiode.
(b) How LED is different from photodiode?

(2+2+3)+3

3. (a) What is the condition for amplification of a semiconductor laser?
(b) What is optical cavity?
(c) Schematically describe the operation and construction of a laser diode.

2+3+5

4. (a) Briefly explain the operation of a solar cell.
(b) Sketch typical I-V characteristics curve of a solar cell.
(c) Give few advantages of LCD display over LED display.
(d) How many types of Liquid crystals are there?

4+2+2+2

5. (a) Draw the structure of a circular optical fiber wave guide. Which modes are allowed in this type of
wave guide and why?
(b) Why semiconductor power devices are used? Draw the basic structure of a Diac and explain its
I-V characteristics.
(2+3)+(1+4)
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6. (a) What is an SCR? How it can be used to protect a load from excessive d.c. supply voltage? Explain
with the help of a neat circuit diagram.
(b) The SCR in given figure has a gate trigger current IGT = 6mA and gate trigger voltage VGT = 0.7V.
Calculate the minimum value of input voltage that turns the SCR ON. If the holding current is
5mA, what is the value of Vcc that turns the SCR OFF.
(2+4)+4
+VCC
RL

100 

RG = 1K
+Vin

 IG

7. (a) Discuss about basic structure of a Insulated Gate Bipolar Transistor (IGBT) and draw its I-V
characteristics.
(b) How an IGBT can be used as switching device? What do you understand by the term SOA?
(3+2)+(3+2)
8. (a) Describe with proper circuit, how SCR can be used as a phase controlled rectifier.
(b) What is a series inverter? State few of its limitations.

(2+4)+(2+2)

