SEMICONDUCTOR ELECTRONICS - SET 3

1. The number of valence electrons in silicon atom is:
R qLHATI] H AT ar EQEEAUIHI’ $1 &I 8
(a)2

(b) 4

(c)6

(d) 8

2. At room temperature, an intrinsic semiconductor has:

FAY & dUAE W, TF Idod daes & @ar &

(a) More electrons than holes / glell & 31 sﬁ%j—rr

(b) More holes than electrons / E@I'q'_cj?-ﬁ F 3 gl

(c) Equal number of electrons and holes / Q@IH—T:IJFIT 3R m $r gAT gE&ar
(d) No free carriers/afl'é' Hd dlgsh i

3. When a pure semiconductor is doped with a trivalent impurity, it becomes:
9 T e tharas F PEders e @ sfafha fhar arar B, @ a7 9
T &

(a) N-type / UsT-CTST

(b) P-type / 91-CT39

(c) Insulator / $dlelsh

(d) Conductor / dTeleh

4. In a forward biased PN junction diode, the current is due to:

37 e diea SFere s A arT e ¥

(a) Majority carriers/dg(—i{euch gIgehl & HRUT

(b) Minority carriers / 3eqdETsh dTghl & HRUI
(c) Both / &leAl & &HIROT
(d) None / foh&Y & &IROT sTgr



5. The reverse saturation current in a PN junction diode:
diuer ST st & yellT Hqfta emm:

(a) Increases with temperature / dT9HTeT & gIy F&dr %’
(b) Decreases with temperature / dT9HTT % FTYT gear %

(c) Independent of temperature / ATIHTA & TadT gidl %

(d) First increases then decreases / 9gel Tl % Y "edr %

6. In a half-wave rectifier, the ripple frequency is:

W oo Resew #, BT Ry e ¥

(a) Equal to input frequency/ﬁa’%f STH(:% & T

(b) Twice the input frequency / IGEE 3-1171[% o Z‘F\Fﬁ

(c) Half the input frequency / faaer 3-113‘_‘% Fr 3medy

(d) Four times the input frequency/ﬁa’%f STH(:% IR ﬂ?ﬁ

7. The efficiency of a full-wave rectifier is about:

gt aer fesewiY @ gatar oeTereT o
(a) 25.6%
(b) 40.6%
(c) 81.2%
(d) 100%

8. A transistor has three regions. The middle region is called:
giforer & dieT & gid &1 ALY &9 Fgdrar &

(a) Emitter / 3cTaleh

(b) Base / 3TYX

(c) Collector / HATgHh

(d) Drain /3?{

9. In a transistor, the largest region is:

giforeet &, gadt 731 &7 8 &

(a) Emitter / 3cTaTeh

(b) Base / 3TYX



(c) Collector / TaTgeh

(d) All equal / THT FATT

10. The current gain B in common emitter configuration is typically in the range:
INATASS IcHord g # URT @ p AHA: AT 7 g &
(3)0.9t00.99/0.9F 0.99

(b) 20 to 200/ 20 & 200

(c)1to10/1F 10

(d) 1000 to 10000 / 1000 & 10000

11. In a common emitter amplifier, the voltage gain is given by:

3NYTASS IcHoid Yot A, dlees Ao fem Svar
(a) B x (R_C/R_in)
(b) B x (R_in/R_C)
(c) ax (R_C/R_in)
(d) a x (R_in/R_C)

12. Which logic gate is called the 'inclusive OR' gate?
e difoe AT & FAEem OR' AT Fgr AT §?
(a) AND

(b) OR

(c) XOR

(d) NAND

13. The output of XOR gate is 1 when:
XOR AT &1 A 180ar & ==

(a) All inputs are 1 / T faaer 18

(b) All inputs are 0 / T3 faaer 0§

(c) Inputs are different / 3T @ &
(d) Inputs are same / [&3er AT &
14. Which of these is a universal gate?
gH ¥ i a1 gEafw A g2

(a) AND
(b) OR



(c) NAND
(d) NOT

15. The Boolean expression for NAND gate is:

NAND T & faw gfaasr a9 &:
(a)Y=AB
(b) Y =A+B
(c)Y=AB
(d)Y=A+B

16. The resistivity of a semiconductor is between:

srdaTes i wfauswar F @iT d &

(a) Conductor and insulator / dTeleh 3R $dlelsh & a7

(b) Conductor and superconductor / dleleh 3 faaree & §=
(c) Insulator and superconductor / HdTelsh 3R faaTes & ST
(d) None of these / 8T & IS sTal

17. In a semiconductor, when temperature increases, the number of charge carriers:
rfaTes &, 59 dI9ATT g¢dT ¢, AT aEgdh T HEAT:

(a) Increases / S&dl %’

(b) Decreases / Tedy &

(c) Remains same / THTT IgdT &

(d) First increases then decreases / 9gel Tl % Y "edr %

18. The reverse breakdown voltage of a Zener diode is:

S 3AE HT T H=T dlecs giam &

(a) Very low / E|§Ff SH

(b) Very high /EIEFT IbED

(c) Can be controlled during manufacturing/ﬁmsl'UT & ST Ifa fFar 1 dehar %
(d) Unpredictable / 3If@fRaa

19. In a photodiode, the reverse current increases with light intensity because:
Y1 SIS &, Y1l figdr & 1T 9l 4RT dedt & F9ife:

(a) More electron-hole pairs are generated / ¥+ $<>\1¢;,Ta1-5\|01 gIH STfed B)IFT %




(b) Mobility increases / ITfaeiierdr dedr &
(c) Temperature increases / d9HTA dGdl %’
(d) Barrier potential decreases / 37aI¥I 39 gedr g

20. A solar cell converts:

Rk ¥ aRafda wdt &

(a) Light energy to electrical energy / 9ehIT ol &l ﬁ?{gﬁ Fal &
(b) Electrical energy to light energy/ﬁaﬂ?r Fll T YhIA Foll
(c) Heat energy to electrical energy / 3SHAT Sl &l ﬁa:{lff 3ol H
(d) Chemical energy to electrical energy / THTI T 3l &Y ﬁ?{gﬁ Sl &
21. In an NPN transistor, the base is:

TANTA TifaEel &, YR 8T ¢

(a) N-type / UsT-CTSH

(b) P-type / dT-€T8q

(c) Can be either/afl'é' ot g gepar %

(d) Intrinsic / 3l

22. The output resistance of common emitter amplifier is:
3srafass Scusid gads &1 e gfaRe g @

(a) Low / &hH

(b) High / 3if&re

(c) Very high /§|§Fr I

(d) Zero / /[T

23. The voltage gain of a common base amplifier is:

3IHATASS TR Yatis & dlecs o9 BT o:

(a) Lessthan1/1® &H

(b) Greaterthan 1 /1 ¥ 318+

(c) Equalto 1/ 1% SXTeX

(d) Zero / [T



24. The ripple factor for half-wave rectifier is:

I q@or fsedd & faw aifdreT qons g @
(a) 0.482

(b) 1.21

(c) 1.11

(d)o.8

25. In a bridge rectifier, the number of diodes used is:
s Reesrlt & yg+a srlEt A @ B

(a)1

(b) 2

(c)4

(d) 8

26. Which impurity is used for making N-type semiconductor?
TA-CIEY TS g9 & fAv Fla @ e wgwa g 82
(a) Boron / STl

(b) Aluminium /Uﬂﬁﬁm

(c) Gallium / 3tforaer

(d) Phosphorus / HIEPRE

27. In a P-type semiconductor, the majority charge carriers are:
f-eEy TS #agmgmﬁ HTAY aEH BT &
(a) Electrons / E?IT:I—EA:IJF-T

(b) Holes / &TT

(c) Both equally / T AT &7

(d) Protons / WicTeT

28. The depletion layer in a PN junction is formed due to:
diue SFee # 3aaT W ad &

(a) Diffusion / f[dEROT & HROT

(b) Drift / 379418 & HIUT

(c) Recombination /gmﬁu’laﬂ % HROT

(d) All of these / 3o T & HROT




29. In a transistor, the relation |_E=1_B + |I_C s based on:
TiforeeT &, § I_E=1_B+1_C 3menRa &

(a) Ohm's law / 3TH & [T W

(b) Kirchhoff's current law / fr@T® & 4T 399 W
(c) Kirchhoff's voltage law / f@T® & dlecsl @IH WX
(d) Gauss's law / ITH & AIHA W

30. The output characteristics of a transistor in common emitter configuration are plots of:
IHITASS 3cHod Aead # gifoeey & 9# ffestor smaw §:

(a)1_Cvs V_CE for constant | B /&g |_ B ToIT |_CS=ITH V_CE

(b) |_Cvs |_B for constant V_CE / I V_CE% ToIT |_C &I | B

(c)I_Bvs V_BE for constant V_CE / f7ad v_CE & foIT |_B&=T1#7 V_BE

(d) |_E vs V_CE for constant | B/ f&ad |_B& foIT |_E T8 V_CE

31. For a transistor amplifier, the voltage gain is 100. If input voltage is 10 mV, output voltage
is:
giforel yads & A, diees amsr 10081 IfE A aeesr 10 mv §, at @t aeesr

(a)1v

(b)y10V

(c) 100 mv

(d) 1 mVv

32. Which logic gate is represented by the symbol (O?
FleT T dAifod A YllF O G@RT AT gar @2
(a) AND

(b) OR

(c) XOR

(d) NAND

33. The output of AND gate is 0 when:
AND € &1 A3 0 glar & &«

(a) All inputs are 1 / #T faaer 18
(b) Any input isO/aﬁg' o Aar o



(c) Any inputis 1 /1S off fAder 18

(d) All inputs are 0 / T3t faaer o

34. A Zener diode is used as:

X SRE gANT fRAT Srar §:
(a)AmpIiﬁer/EITﬁfﬁF & H

(b) Oscillator / &IfelT & &7 &

(c) Voltage regulator / Alecol HS & & H
(d) Rectifier / fGSeaRT & 9 &

35. In a common collector amplifier, the voltage gain is:
S¥AfASs FAEH vad® #, dleds amT g &
(a) Lessthan1/1® &

(b) Greater than 1/ 1 & 318

(c)Equalto 1/ 1% SXTeX

(d) Zero / [T

36. The process by which charge carriers move from high concentration to low concentration
is called:

ag wfkar fSwd q@mr mder aed 3©4 digar & e wigar @ 3R afy w9
FgAd! &

(a) Drift / 31941

(b) Diffusion / fagoT

(c) Recombination /gmﬁu’laﬂ

(d) Generation / Slelol

37. In an N-type semiconductor, the donor energy level is:

-89 reaTes &, g1 FeT oW 8T ¢

(a) Just below conduction band / TTelT 88 & &l

(b) Just above valence band / Il 85 & S IW



(c) Midway between bands/ﬁ?ﬁ & O AT H
(d) In valence band / TTal 98 &

38. The cut-in voltage for silicon diode is about:
RSP sEE & AT FesaT diees qTHT §:

(a)0.1Vv
(b) 0.3V
(c)0.7V
(d)1.0Vv

39. In a transistor, the collector is:
gifoeey &, gamges i &

(a) Lightly doped / §oehT 3TATATAT

(b) Heavily doped / $TRT 39fATST

(c) Moderately doped / H#EIH 39fATAT
(d) Not doped / 3afAfAa ¢

40. Which of these is an analog circuit?
sIH ¥ FiT A1 vATAETr 9ROy §?
(a) Amplifier / 9T

(b) Logic gate / dlToleh AC

(c) Flip-flop / TFeTT-TFelTq

(d) Counter / &I3eX

41. The mobility of electrons in silicon is about:

RAfSPAT & gaaeEr AT afaeiiear s &
(a) 1300 cm?%Vs

(b) 500 cm?%Vs

(c) 1800 cm%Vs

(d) 3000 cm?%Vs

42. In a PN junction diode, the forward current is:
divad o SIS A, 3T 4RI gl &
(a) Very small for small forward voltage / B¢ 3T dlecal & folT ag?r B



(b) Increases exponentially with voltage / @iecsl & ITYT AT & H F&dl ¢
(c) Both (a) and (b) / 1T (a) 3R (b)

(d) Independent of voltage / dlecol & Tadd

43. The output of a half-wave rectifier contains:
et q@ar Reew & et & gar &

(a) Only DC component / shdel DC T

(b) Only AC component / shdel AC ©ceh
(c) Both DC and AC components / DC IR AceET e
(d) Neither DC nor AC/ s df DCsT & AC

44. For a transistor, a = 0.95. The value of B is:
gifoFey & fAT, o =0.951 BFHT A &

(a) 19

(b) 0.95

(c)1.05

(d) 20

45. In a common emitter amplifier, if R_C =2 kQ and R_in =1 kQ, and B = 100, the voltage gain
is:
3afass 3cheid yatd &, I R_C=2kQ 3R R_in=1kQ, 31X B =100, aresT =T §:

(a) 50

(b) 100
(c) 200
(d) 400

46. The truth table for NOR gate shows output 1 when:
NOR T & faT Fex ARl fete 1t § o=
(a) All inputs are 0 / T faaer og

(b) All inputs are 1 / T3 faaer 1§

(c) Any inputis 1 /1S off fAder 18

(d) Any input isO/aﬁg' o Aar o

47. Which of these is a bipolar device?

s ¥ Fl W gy g B



(a) Diode / 3TATS

(b) Transistor / ;ﬁw

(c) FET / UHhser

(d) LED / TeTS3Y

48. In a photodiode, when light intensity increases, the reverse current:
Y1 SIS A, 59 YhIRT digdr dedr &, IdT &R
(a) Increases / S&dl %’

(b) Decreases / Teay &

(c) Remains same / THTT IgdT &

(d) Becomes zero / [ RIS

49. The efficiency of a solar cell is typically about:

"R A AT ZaTAT FHTEIA: ST e

(a) 5-10%

(b) 15-20%

(c) 30-40%
(d) 50-60%

50. Which of these is NOT a characteristic of an ideal diode?

gAA ¥ i & 3rget srE f Rwar € &2

(a) Zero resistance in forward bias / 3Tl I # [T gfaer

(b) Infinite resistance in reverse bias / 9T JMPATT 7 399 gfaaer
(c) Instant switching / dTc&T0Teh TEaT<iaT

(d) Finite reverse saturation current/qﬁ'ﬁhﬁ gara HFI'J"}(-T IRT

ANSWERS FOR SET 3:
1. b (Si has 4 valence electrons - Group V)
2. c(Equal electrons and holes in intrinsic at equilibrium)
3. b (Trivalent impurity gives P-type)

4. a(Forward current mainly due to majority carriers)



10.

11

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

a (Doubles every 10°C rise in temperature)
a (Half-wave: f_ripple =f_input)

¢ (Full-wave: 81.2% theoretical efficiency)
b (Middle region is base)

¢ (Collector is largest to dissipate heat)

b (B typically 20 to 200)

.a(A_v=BxR_C/R_in approximately)

b (OR is inclusive OR, XOR is exclusive OR)
¢ (XOR gives 1 when inputs are different)
¢ (NAND and NOR are universal gates)

c (Y = A-B, bar over whole expression)

a (Between conductor and insulator)

a (Increases exponentially with temperature)
¢ (Can be controlled during doping)

a (More light - more electron-hole pairs)
a (Solar: light to electricity)

b (In NPN, base is P-type)

b (Moderately high output resistance)

b (Can be greater than 1 due to R_C/R_in)
b (Half-wave: 1.21, Full-wave: 0.482)

c (4 diodes in bridge rectifier)

d (Phosphorus - pentavalent for N-type)

b (Holes are majority in P-type)

a (Formed due to diffusion of carriers)

b (Kirchhoff's current law)

a (l_CvsV_CE for constant |_B)



31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

49.

50.

a(V_out=A vxV_in=100 x 10mV =1000mV = 1V)

a (© is AND gate symbol sometimes)
b (AND gives 0 when any input is 0)
¢ (Voltage regulator using breakdown)

a (Slightly less than 1, about 0.95-0.99)

b (Diffusion: movement due to concentration gradient)

a (Just below conduction band in N-type)

¢ (Si: 0.7V cut-in voltage)

¢ (Collector is moderately doped)

a (Amplifier processes analog signals)

a (Si: u_n = 1300-1500 cm?Vs)

¢ (Small initially, then exponential increase)
¢ (Contains both DC and AC ripple)
a(B=a/(1-a) =0.95/0.05 = 19)

¢ (A_v=pBxR_C/R in =100 x2/1 =200)

a (NOR gives 1 only when all inputs 0)

b (Transistor uses both electrons and holes)
a (Increases linearly with light intensity)

b (15-20% for commercial silicon solar cells)

d (Ideal diode has zero reverse current)



