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Seventh Semester B.E. Degree Examin*ffiffi, Jan./Feb.202l

Optical Fiber Gommumidation

Time:3 hrs. ,,.,#ll= Max. Marks:100
Note: Answer any FIVE full questions, selectii'gffieast TWO questions from each part.
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Summarize the inherent advantages' tical fiber over conveniional copper cables.

{'\ ., ' (06 Marks)

Describe with neat diagram d*ffi.-r&fit tlpes of optical fiber waveguides. Using ray theory,

explain the propagation of li$htTmide the fiber. .$ (08 Marks)

A silica optical fiber wjth a wbre diameter large eugu$h to be considered by ray theory
analysis has a core re,fia$t$ve index of 1.5. A ligh.tTiiy is incidented at the core-cladding
interface with a criticgdl$hgle of 78.5'. Estimate:
i) Refractive inffiofeladding
ii) Numerical aperture
iii) The ac1;,1ffiee angle in air for the flb . ; ' (06 Marks)

a. Explain,,fu"illfferent types of absoqpJion losses in optical fiber. (06 Marks)

b. Deri,v..$t bipression for pulse spafling due to materffispersion which is a function of

c. Explain the different types of bending losses in oflic,afi,Sber. *,, (06 Marks)

**,, * fiti,t ^ !::,,:,.. :,,

a. Draw and explain the cf,q$sssectional viewofd''$,$ical A.tGaAs dgublb heterojunction LED,

along with the energy diagram. (08 Marks)

b. Sketch and explain ttE GaAs homojunctidirfujection laser_ffiEFabry-Perot cavity.
(06 Marks)

c. A planar LED'is fabricated from Qaliiih Arsenide whic.h,hfi a refractive index of 3.6,

l) Calculate the optical power erlirlsGa into air as a pqJientage of the internal optical power
forlhq device when the trdti*mission factor at{ffffiFvstal-air interface is 0.68.

ii) md.ii-he optical power'$pueiated internallyB"SO% of the electric power, determine the

e*t6rnal power efficienG5,4.* ,, ,:::r' (06 Marks)

4rr' l1'$,)rlt ;'::::' 
:al nowei 1fu,"0 ,n 'due to an LED with lambartian

,4rt,t[$how 
that optical qo.ryeldoupled hr: 

1 ffi ihdex fiber
ri",1)distribution is ttffgbt P = Ps(NA)' &r i, < u , with usual notations. (07 Marks)

b. What are different types of mechanib",4! misalignments? (05 Marks)

c. Explain Ofi:*F* various frUetl,$$ mg techniques. (08 Marks)

PART _ B

5 a. Draw the signal path tkough an optical digital link showing all the relevant waveforms.

'"r' (06 Marks)

Draw and explalh,, the two general heterodyne receiver configurations, along with the

relevant express,itiil$"for BER. (08 Marks)

Draw and expl#iit the two tlpes of front end amplifiers in optical fiber communication.
t' (06 Marks)
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Draw the block diagranr, and explain the multichargt%5dit"de modulation technique used
; (08 Marks)

m llber optlcs. n

t.thi" tire significance of link power budget ur4s9iid* margin. The following optical link

parameters are given : .iqri'i-ir*r' jr

'optical power liunched = o -dP...l * ^'r,,,,.

Receiver sensitivitY = -25tffirff
Source 1 detector connector loss = I dB

Fiber cable length = 100 km

Cable attenuation .#fut dB/km . *,.,,,

Jumper cable loss ,** "T.,f 3 ag ,,-==. *
Connector loss at each joint "+ 

. " = ldB
Assume two jumber .uLl.r 6"gi*o cable joints Computg liirk power margin. (06 Marks)

Derive the total system3ise *{rff. t*p..ssion for a di$optical link' (06 Marks)
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Describe the opffiffi principles of WDlVl.,ffepicting the implementation of a typical

Wnftf networlc*o'#ining various-types of,.g tlcal amplifier. (08 Marks)

Wtth ; ;*1.,".@.r,, ;*phit thi- wffi principle of Mach-Zehnder ."tfrtffiilli
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, -- ,* ."1g a. Explain in detail trre arpp ion mechanw energy level d-iffi(am in an EDFA 
Marks)' .\. mb. With suitable diagram dJicribe SONET/SDTI dptical networ$ffi44ction- (10 Marks)
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c. il;'-Ir*fr.-#?rvelengths of a 2 x 2qi1i6on Mach-Zehnder inter ferometer are separated by

ig-qiilifl. .n".ii* refractivffi{ in the wavegui{S.i .5. Calculate waveguide length

;ifd;&b" fu.,'.*=' .,.*.,$, (04 Marks)


