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2. The booklet contains 100 questions. 

Examinee is required to answer 75 questions 

in the OMR Answer-Sheet provided and not 

in the question booklet.  All questions carry 

equal marks. 

 2. iz'u&iqfLrdk esa 100 iz'u gSaA ijh{kkFkhZ dks 75 iz'uksa 

dks dsoy nh xbZ OMR vkUlj&'khV ij gh gy djuk 

gS] iz'u&iqfLrdk ij ughaA lHkh iz'uksa ds vad leku 

gSaA 

3. Examine the Booklet and the OMR Answer-

Sheet very carefully before you proceed. 

Faulty question booklet due to missing or 

duplicate pages/questions or having any 

other discrepancy should be got immediately 
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1. Which of the following is an example 

of wet etching : 

(A) Plasma etching 

(B) Reactive ion etching (RIE)  

(C) Chemical solution etching 

(D) Sputtering 

2. Etching in IC fabrication is primarily 

used for : 

(A) Doping the semiconductor 

(B) Removing selected material 

from the wafer surface 

(C) Depositing thin films 

(D) Growing oxide layers 

3. Which factor does NOT significantly 

affect the diffusion rate in silicon ? 

(A) Temperature 

(B) Dopant concentration 

(C) Crystal defects 

(D) Wafer colour 

4. In constant source diffusion, the 

dopant profile is best described by : 

(A) Gaussian distribution 

(B) Linear distribution 

(C) Exponential decay 

(D) Error function (erfc)  

5. Which diffusion mechanism involves 

dopant atoms moving through vacant 

lattice sites ? 

(A) Interstitial diffusion 

(B) Vacancy diffusion 

(C) Grain boundary diffusion 

(D) Surface diffusion 

6. The diffusion of dopants in silicon 

primarily follows which law : 

(A) Ohm’s Law 

(B) Newton’s Law 

(C) Fick’s Laws 

(D) Stefan’s Law 

7. The dose in ion implantation is defined 

as : 

(A) Number of ions per unit area 

(B) Energy per ion 

(C) Depth of penetration 

(D) Implantation time 

8. Which phenomenon describes ions 

travelling deeper along 

crystallographic directions due to 

fewer collisions : 

(A) Scattering 

(B) Diffusion 

(C) Sputtering 

(D) Channelling 
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9. The damage caused to the crystal 

lattice during ion implantation is 

typically repaired by : 

(A) Oxidation 

(B) Etching 

(C) Annealing 

(D) Lithography 

10. Which of the following is the main 

advantage of ion implantation over 

diffusion ? 

(A) Lower cost 

(B) Precise control of dopant 

concentration and depth 

(C) Higher throughput 

(D) No lattice damage 

11. In ion implantation, the projected 

range (Rp) of implanted ions primarily 

depends on : 

(A) Ion energy 

(B) Substrate temperature 

(C) Oxide thickness 

(D) Ambient pressure 

12. Heavily doped silicon oxidizes : 

(A) Slower than intrinsic silicon 

(B) At the same rate 

(C) Independently of doping 

(D) Faster than intrinsic silicon 

13. Crystal orientation affects oxidation 

rate such that : 

(A) (111) oxidizes slower than (100)  

(B) (100) oxidizes faster than (111)  

(C) Both are same 

(D) Orientation has no effect 

14. Oxide masking property is used in : 

(A) Etching 

(B) Metallization 

(C) Polishing 

(D) Diffusion and ion implantation 

blocking 

15. Fixed oxide charges are typically 

located : 

(A) In silicon bulk 

(B) In metal layer 

(C) At Si-SiO2 interface 

(D) In gas phase 

16. Mobile ionic charges in oxide are 

commonly due to : 

(A) Oxygen ions 

(B) Sodium ions 

(C) Silicon atoms 

(D) Hydrogen gas 
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17. Oxide stress arises mainly due to : 

(A) Thermal mismatch and volume 

expansion 

(B) Doping concentration 

(C) Wafer size 

(D) Pressure variation 

18. High-quality oxide is characterized  

by : 

(A) High defect density 

(B) High stress 

(C) Low interface trap density 

(D) High leakage 

19. Oxidation Induced Stacking Faults 

(OISF) are caused by : 

(A) Mechanical polishing 

(B) Ion implantation 

(C) Plasma damage 

(D) Excess silicon interstitials 

20. OISF density increases with : 

(A) Higher oxidation temperature 

(B) Lower oxygen concentration 

(C) Lower temperature 

(D) Short oxidation time 

21. Polysilicon oxidation differs from 

single crystal silicon because : 

(A) No stress formation 

(B) Lower diffusivity 

(C) Grain boundaries enhance 

oxidation rate 

(D) No oxidation occurs 

22. The Deal-Grove model assumes : 

(A) Non-steady-state diffusion 

(B) Steady-state diffusion through 

oxide 

(C) Plasma reactions 

(D) No diffusion 

23. Initial oxide growth deviates from 

Deal-Grove model due to : 

(A) Doping 

(B) Pressure changes 

(C) Stress relaxation 

(D) Thin oxide effects and interface 

kinetics 

24. Chlorine in oxidation ambient  

reduces : 

(A) Temperature 

(B) Oxidation rate 

(C) Interface trap density 

(D) Oxide thickness 
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25. Plasma oxidation advantage includes : 

(A) Low temperature processing 

(B) High thermal budget 

(C) High defect density 

(D) Slow growth 

26. Chemical Mechanical Polishing 

(CMP) is used to : 

(A) Increase wafer thickness 

(B) Remove oxide 

(C) Achieve planar surface 

(D) Add impurities 

27. Wafer flat/notch indicates : 

(A) Thickness 

(B) Doping level 

(C) Crystal orientation 

(D) Surface roughness 

28. The Deal-Grove model describes : 

(A) Crystal defects 

(B) Oxidation kinetics 

(C) Epitaxy growth 

(D) Zone refining 

29. Oxide growth rate is faster in : 

(A) Wet oxidation 

(B) Dry oxidation 

(C) Vacuum oxidation 

(D) Plasma oxidation 

30. Wet oxidation uses : 

(A) Oxygen 

(B) Helium 

(C) Nitrogen 

(D) Steam (H2O vapour)  

31. Dry oxidation uses : 

(A) Water vapour 

(B) Oxygen gas 

(C) Nitrogen gas 

(D) Hydrogen gas 

32. Thermal oxidation of silicon  

produces : 

(A) Si3N4 

(B) SiO2 

(C) SiC 

(D) SiH 

33. Buried layers in semiconductor 

devices are used to : 

(A) Reduce substrate interaction 

(B) Improve isolation 

(C) Increase resistance 

(D) Increase thickness 

34. Epitaxial defects include : 

(A) Voids only 

(B) Dislocations and stacking faults 

(C) Only vacancies 

(D) Only interstitials 
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35. In VPE, the silicon source gas is 

commonly : 

(A) Oxygen 

(B) Argon 

(C) Nitrogen 

(D) Silane (SiH4)  

36. Which technique provides the highest 

control over layer thickness ? 

(A) MBE 

(B) VPE 

(C) LPE 

(D) Zone refining 

37. The growth rate in MBE is : 

(A) Very high 

(B) Moderate 

(C) Very slow and controlled 

(D) Uncontrolled 

38. Molecular Beam Epitaxy (MBE) 

operates under : 

(A) Atmospheric pressure 

(B) High pressure 

(C) Ultra-high vacuum 

(D) Liquid medium 

39. Liquid Phase Epitaxy (LPE) uses : 

(A) Liquid melt 

(B) Plasma 

(C) Vacuum deposition 

(D) Ion implantation 

40. Vapour Phase Epitaxy (VPE)  

involves : 

(A) Liquid reactants 

(B) Solid diffusion 

(C) Gas phase chemical reactions 

(D) Ion beams 

41. Epitaxial growth refers to : 

(A) Growth of amorphous layer 

(B) Growth of polycrystalline layer 

(C) Growth of single crystal layer on 

substrate 

(D) Growth of oxide layer 

42. Dislocations in crystals are classified 

as : 

(A) Line defects 

(B) Surface defects 

(C) Point defects 

(D) Volume defects 
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43. Which defect arises due to missing 

atoms in a lattice ? 

(A) Interstitial defect 

(B) Grain boundary 

(C) Line defect 

(D) Vacancy defect 

44. Lapping and polishing of wafers are 

done to : 

(A) Increase thickness 

(B) Improve surface smoothness 

(C) Add impurities 

(D) Change crystal orientation 

45. Silicon wafers are sliced from ingots 

using : 

(A) Chemical etching 

(B) Ion implantation 

(C) Thermal oxidation 

(D) Diamond saw 

46. In zone refining, impurities tend to : 

(A) Remain stationary 

(B) Move with molten zone 

(C) Evaporate 

(D) Crystallize first 

47. The primary purpose of zone refining 

is : 

(A) Purification of silicon 

(B) Doping 

(C) Crystal shaping 

(D) Wafer polishing 

48. In the Czochralski process, the seed 

crystal is used to : 

(A) Melt silicon 

(B) Initiate crystal growth with 

proper orientation 

(C) Remove impurities 

(D) Cool the melt 

49. The most widely used method for 

single crystal silicon growth is : 

(A) Zone refining 

(B) Czochralski method 

(C) Bridgman method 

(D) Sol-gel method 

50. Electronic grade silicon used in 

semiconductor fabrication typically 

has a purity of : 

(A) 99% 

(B) 99.9% 

(C) 99.9999% 

(D) 90% 
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51. Which is the software used in VLSI : 

(A) Xilinx 

(B) Cadence 

(C) LOON 

(D) Both (A) & (B) 

52. SEM uses which type of beam : 

(A) Electron beam 

(B) Light beam 

(C) X-ray beam 

(D) Ion beam 

53. Which technique is non-destructive for 

thickness measurement : 

(A) Profilometry 

(B) Etching 

(C) Spreading resistance 

(D) Ellipsometry 

54. In I-V measurement, breakdown 

voltage is obtained from : 

(A) Linear region 

(B) Saturation region 

(C) Reverse bias region 

(D) Threshold region 

55. A glass photomask consist of : 

(A) Transparent part 

(B) Opaque part 

(C) Both (A) and (B)  

(D) None of above 

56. Raman spectroscopy is based on : 

(A) Elastic scattering 

(B) Inelastic scattering of light 

(C) Electron emission 

(D) Capacitance variation 

57. UV-VIS spectrometer is used to  

study : 

(A) Optical absorption 

(B) Crystal defects 

(C) Surface morphology 

(D) Resistivity 

58. The working principle of XRD is 

based on : 

(A) Electron emission 

(B) Ohm’s law 

(C) Beer-Lambert law 

(D) Bragg’s law 

59. XRD is primarily used to determine : 

(A) Electrical properties 

(B) Crystal structure 

(C) Surface roughness 

(D) Optical absorption 

60. Dielectric constant is measured using : 

(A) C-V technique 

(B) I-V technique 

(C) SEM 

(D) XRD 
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61. Spreading resistance technique is used 

for : 

(A) Surface imaging 

(B) Thickness measurement 

(C) Optical analysis 

(D) Depth profiling of resistivity 

62. The four-probe technique is mainly 

used to measure : 

(A) Resistivity 

(B) Thickness 

(C) Capacitance 

(D) Dielectric constant 

63. In two-probe method, measured 

resistance includes : 

(A) Only sample resistance 

(B) Contact resistance only 

(C) Sample + contact resistance 

(D) No resistance 

64. In C-V measurement, capacitance is 

measured as a function of : 

(A) Temperature 

(B) Voltage 

(C) Frequency only 

(D) Current 

65. The principle of I-V measurement is 

based on : 

(A) Ohm’s law 

(B) Capacitance variation 

(C) Diffraction 

(D) Polarization 

66. Thickness of thin films is most 

accurately measured using : 

(A) SEM 

(B) XRD 

(C) UV-VIS 

(D) Ellipsometer 

67. Which material is most commonly 

used for metallization in IC  

fabrication ? 

(A) Aluminum 

(B) Gold 

(C) Copper 

(D) Tungsten 

68. The primary purpose of metallization 

in IC fabrication is to : 

(A) Dope the semiconductor 

(B) Form insulating layers 

(C) Grow oxide layers 

(D) Create electrical 

interconnections 
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69. Which technique is widely used for 

depositing metal layers in IC 

fabrication  ? 

(A) Chemical Vapour Deposition 

(CVD)  

(B) Physical Vapour Deposition 

(PVD)  

(C) Oxidation 

(D) Ion Implantation 

70. What is the main disadvantage of 

allumium metallization ? 

(A) Electromigration 

(B) High resistivity 

(C) Poor adhesion 

(D) Low melting point 

71. Which metal is increasingly used in 

advanced ICs due to its lower 

resistivity compared to aluminium ? 

(A) Silver 

(B) Nickel 

(C) Platinum 

(D) Copper 

72. The barrier layer in metallization is 

mainly used to :  

(A) Improve conductivity 

(B) Prevent diffusion of metal into 

silicon 

(C) Increase oxide thickness 

(D) Reduce capacitance 

73. Which process is used to define metal 

patterns after deposition ? 

(A) Lithography and Etching 

(B) Diffusion 

(C) Oxidation 

(D) Annealing 

74. One major limitation common to 

advanced lithography techniques is : 

(A) Low precision 

(B) High cost of equipment 

(C) No need for masks 

(D) Low resolution 

75. Mask generation in electron beam 

lithography is mainly used for : 

(A) Creating photomasks 

(B) Direct wafer patterning 

(C) Doping 

(D) Etching 

76. Electron beam resists are typically :  

(A) Magnetic materials 

(B) Electron-sensitive polymers 

(C) Metals 

(D) Oxides 
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77. A major challenge in X-ray 

lithography is : 

(A) Mask fabrication 

(B) Wafer cleaning 

(C) Low temperature 

(D) Ion diffusion 

78. The main advantage of X-ray 

lithography is : 

(A) Low cost 

(B) High throughput 

(C) High resolution and low 

diffraction 

(D) Simple equipment 

79. X-ray lithography uses radiation with : 

(A) Long wavelength 

(B) Medium wavelength 

(C) No wavelength 

(D) Very short wavelength 

80. In electron beam lithography, pattern 

writing is typically : 

(A) Serial 

(B) Parallel 

(C) Random 

(D) Optical 

81. The main limitation of electron beam 

lithography is : 

(A) Poor resolution 

(B) Slow writing speed 

(C) High defect rate 

(D) Low accuracy 

82. A key advantage of electron beam 

lithography is : 

(A) Very high resolution 

(B) High throughput 

(C) Low cost 

(D) Simple masks 

83. Electron beam lithography uses : 

(A) UV light 

(B) X-rays 

(C) Focused electron beam 

(D) Laser only 

84. The main component used for pattern 

definition in lithography is : 

(A) Wafer 

(B) Mask 

(C) Furnace 

(D) Diffuser 
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85. Resolution in optical lithography is 

limited by : 

(A) Wavelength of light 

(B) Temperature 

(C) Pressure 

(D) Voltage 

86. Projection printing uses : 

(A) Direct contact 

(B) Lenses to project image 

(C) Magnetic fields 

(D) Ion beams 

87. In proximity printing, the gap between 

mask and wafer is typically : 

(A) Zero 

(B) Very large 

(C) Infinite 

(D) Small (few micrometers)  

88. The delay fault considered as : 

(A) Electrical fault 

(B) Logical fault 

(C) Physical fault 

(D) None the above 

89. The major disadvantage of contact 

printing is : 

(A) Mask damage 

(B) Low resolution 

(C) High cost 

(D) Slow process 

90. Contact printing in lithography refers 

to : 

(A) Mask placed far from wafer 

(B) Mask touching wafer surface 

(C) Mask inside wafer 

(D) No mask used 

91. A positive photoresist becomes : 

(A) Harder when exposed to light 

(B) Insoluble after exposure 

(C) Unaffected by light 

(D) More soluble in developer after 

exposure 

92. Photoresists used in optical 

lithography are generally : 

(A) Light-sensitive materials 

(B) Conductors 

(C) Insulators 

(D) Magnetic materials 
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93. Which lithography technique uses UV 

light for pattern transfer : 

(A) Electron beam lithography 

(B) X-ray lithography 

(C) Optical lithography 

(D) Ion implantation 

94. Lithography in IC fabrication is 

primarily used for : 

(A) Doping silicon 

(B) Pattern transfer onto wafer 

(C) Oxidation of silicon 

(D) Crystal growth 

95. Undercutting is a common issue in : 

(A) Wet isotropic etching 

(B) Anisotropic etching 

(C) Dry etching 

(D) Ion implantation 

96. Which gas is commonly used in 

plasma etching of silicon : 

(A) Oxygen 

(B) Nitrogen 

(C) CF4 

(D) Hydrogen 

97. Selectivity in etching refers to : 

(A) Speed of etching 

(B) Ability to etch only one material 

over another 

(C) Temperature control 

(D) Ion energy 

98. Which etching technique provides the 

best directionality and control : 

(A) Reactive Ion Etching (RIE)  

(B) Wet etching 

(C) Chemical cleaning 

(D) Isotropic etching 

99. Anisotropic etching is characterized  

by : 

(A) Equal etching in all directions 

(B) No material removal 

(C) Only surface cleaning 

(D) Faster etching in vertical 

direction than lateral 

100. After CZ process we get : 

(A) wafer 

(B) Ingot 

(C) Si- Die 

(D) None of above 
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4. Four alternative answers are mentioned for 

each question as—A, B, C & D in the 

booklet. The candidate has to choose the  

correct answer and mark the same in the 

OMR Answer-Sheet as per the direction : 

 4. iz'u&iqfLrdk esa izR;sd iz'u ds pkj lEHkkfor 

mÙkjµA, B, C ,oa D gSaA ijh{kkFkhZ dks mu pkjksa 

fodYiksa esa ls lgh mÙkj Nk¡Vuk gSA mÙkj dks OMR 

vkUlj&'khV esa lEcfU/kr iz'u la[;k esa fuEu izdkj 

Hkjuk gS % 

Example :  
mnkgj.k % 

Question :  
iz'u % 

Q. 1  iz'u 1 

Q. 2  iz'u 2 

Q. 3  iz'u 3 

Illegible answers with cutting and  

over-writing or half filled circle will be 

cancelled. 

 viBuh; mÙkj ;k ,sls mÙkj ftUgsa dkVk ;k cnyk x;k 

gS] ;k xksys esa vk/kk Hkjdj fn;k x;k] mUgsa fujLr dj 

fn;k tk,xkA 

5. Each question carries equal marks. Marks 
will be awarded according to the number of 
correct answers you have. 

 5. izR;sd iz'u ds vad leku gSaA vkids ftrus mÙkj lgh 

gksaxs] mUgha ds vuqlkj vad iznku fd;s tk;saxsA 

6. All answers are to be given on OMR 
Answer Sheet only. Answers given 
anywhere other than the place specified in 
the answer sheet will not be considered 
valid. 

 6. lHkh mÙkj dsoy vks- ,e- vkj- mÙkj&i=d (OMR 

Answer Sheet) ij gh fn;s tkus gSaA mÙkj&i=d esa 

fu/kkZfjr LFkku ds vykok vU;= dgha ij fn;k x;k 

mÙkj ekU; ugha gksxkA 

7. Before writing anything on the OMR 
Answer Sheet, all the instructions given in it 
should be read carefully.  

 7. vks- ,e- vkj- mÙkj&i=d (OMR Answer Sheet) 

ij dqN Hkh fy[kus ls iwoZ mlesa fn;s x;s lHkh vuqns'kksa 

dks lko/kkuhiwoZd i<+ fy;k tk;sA 

8. After the completion of the examination 

candidates should leave the examination hall 

only after providing their OMR Answer 

Sheet to the invigilator. Candidate can carry 

their Question Booklet. 

 8. ijh{kk lekfIr ds mijkUr ijh{kkFkhZ d{k fujh{kd dks 

viuh OMR Answer Sheet miyC/k djkus ds ckn 

gh ijh{kk d{k ls izLFkku djsaA ijh{kkFkhZ vius lkFk 

iz'u&iqfLrdk ys tk ldrs gSaA 

9. There will be no negative marking.  9. fuxsfVo ekfd±x ugha gSA 

10. Rough work, if any, should be done on the 

blank pages provided for the purpose in the 

booklet. 

 10. dksbZ Hkh jQ dk;Z  iz'u&iqfLrdk ds vUr esa] jQ&dk;Z ds 

fy, fn, [kkyh ist ij gh fd;k tkuk pkfg,A 

11. To bring and use of log-book, calculator, 

pager and cellular phone in examination hall 

is prohibited. 

 11. ijh{kk&d{k esa ykWx&cqd] dSydqysVj] istj rFkk 

lsY;qyj Qksu ys tkuk rFkk mldk mi;ksx djuk oftZr 

gSA  

12. In case of any difference found in English 

and Hindi version of the question, the 

English version of the question will be held 

authentic. 

 12. iz'u ds fgUnh ,oa vaxzsth :ikUrj.k esa fHkUurk gksus dh 

n'kk esa iz'u dk vaxzsth :ikUrj.k gh ekU; gksxkA 

Impt. : On opening the question booklet, first check that all 

the pages of the question booklet are printed properly. 

If there is any discrepancy in the question Booklet, 

then after showing it to the invigilator, get another 

question Booklet of the same series. 

 egRoiw.kZ % iz'uiqfLrdk [kksyus ij izFker% tk¡p dj ns[k ysa fd 

iz'u&iqfLrdk ds lHkh i"̀B HkyhHkk¡fr Nis gq, gSaA ;fn 

iz'uiqfLrdk esa dksbZ deh gks] rks d{kfujh{kd dks fn[kkdj 

mlh fljht dh nwljh iz'u&iqfLrdk izkIr dj ysaaA 


