JK LAKSHMIPAT UNIVERSITY, JAIPUR

INSTITUTE OF ENGINEERING AND TECHNOLOGY
End Term Examination (Regular), November 2016
B. Tech in Electronics and Communication Engineering, Semester VII

Roll No....verenn ...
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Instructions to students:

1. Do not write anything other than your roll number on question paper,
2. Assume suitable data wherever required and mention it clearly.

3. Wriling appropriate units, nomenclature, and drawing neat sketches /schematics/ flow chart wherever,

required are an integral part of the answer.

Q1 Objective type multiple choice questions (10 questions @ 1 mark) 10
1. - The mechanical splice is best suited for

(a) Quicker installation under ideal condition
(b) Minimum attenuation losses
(¢) Field services conditions

(d) Situations in which cost of equipment is not a factor

il -Loss comparisons between fusion splices and mechanical splices are

o (@10 () 101 (9201 (@120
(il When connector losses, splice losses, and coupler losses are added, what is the

| coupling factor? |

(a) Source power

(b) Fiber attenuation

(c) Connector and splice losses
(d) Detector sensitivity

iv.  An LED with an external quantam efficiency of 0.012 is coupled to an optical

fiber of NA = 0.15 (with air between them) what is the overall source fiber
' coupling efficiency

C@8XT10%  (0)27 X104 (932X104  (d)78X108
V. The optical fibers with different diameters are to be spliced, which of the |

following mechanical splices will be most suitable?
... .{a) Sung tube splice
} | (b) Loose tube splice
| - {¢) Spring-groove splice
(d) V-groove splice

VI The following material is more suitable for making a pndiode

(a) A direct band gap semiconductor

(b) A indirect band gap semiconductor

() A metal
L aAnisdator - e

VIL - Which of the following is an inherent property of an optical signal and can not .
+ be eliminated even in principle ‘
(@) Thermalnoise -
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(b) Shotnoise T e —
{c) Environmental noise | ;
(d) Background noice

VL Practleaﬂy in order to create an electron-hole palr in a p-n ‘diode the energy Of
the incident photon should be

(a) Less than E; . (b) Equal to E,
~ (¢) Greater than E; (DMuch greater thanE; ‘
IX. . Which of the followmg measurands can change the refractive index of a sﬂlca
- based fiber
(a) Pressure (b) Temperature
() Acousticwave (d) All of these
X. | Aslightis coupled ina mulhport reflective device, the power is reduced by

| i (@15dB (b)01dB (c)05dB  (d)000O1dB

Q2 Ghort answer type questlons (4 questlons @?2. 5 marks) ' ) N 0

L V-groovesplice techmique ‘
H Mode field diameter (MFD) -
7 IH _Resonant cavzty LED

I_V. . Noise equivalent power (NEP)

Q.3A | Describe with the help of simple ray diagrams : 05
{a) The multimode step index fiber; ‘
(b) The single mode step index fiber
Compare the advantages and disadvantages of these two types of fiber for use |
_as an optical channel. o
Q 3B Discuss the pr1r1c1p1es of operation of the two major categorles of demountable = 05

w optlcal fiber connectors. Describe in detail a common technique for achieving a
 butt-jointed fiber connector )

Q4A "Describe the operation of the silicon Reach through Avalanche Photodiode | 05

- (RAPD) with outline the advantages and drawbacks with the use of the RAPD
___________ " as a detector for optical fiber communications. L
Q4B - Briefly outline the advantages and drawbacks of the LED in comparlson with .05
: the injection laser for use as a source in optical fiber communication.

QBA Descnbe with the aid of a suitable d1agram the shadow method used for the on- 05
hne measurement of the outer diameter of an optical fiber. -

Q5B Descnbe in detail wavelength division mulnplexn'ig:r (WDM) couplers with 05
o merits and drawbacks associgted withit? '

TQ6A ] Ou’dme the major deswn criteria of an optlcal fiber pomwer meter for use 1n ‘the 05

- field, Suggest any problems associated with the field measurements using such a
 device.

Q.6B | Pulce dlspersmn measurements are taken over a 1.2 km 1ength of partially l 05
“graded multimode fiber. The 3 dB widths of the optical input pulses are 300 ps,
_ and the corresponding 3 dB widths for the outp ut pulses are found to be 12.6 ns.
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Q.68

~ currently inuse.

Q7B

- the multiplication factor of the photodiode under these conditions.

Q8 Describe the techniques employed and the fiber stuctires utilized to provide | 10

CAB32X32 port multimode fiber transmissive star coupler has 1 mW of optical
- power launched into a single input port, The average measured optical power at

.1.and the average insertion loss through the device,

QYA | Compare and contrast two simple technique used for the measuroment of the 10

Assuming the pulse shapes and fiber impulse response are Gaussian calculate.

(a) The 3 dB broadening for the fiber in ns km-!
~.. (6) The fiber bandwidth- length product
Indicate the major advantages of vapor phase deposition in the preparation of 05

- glasses for optical fibers. Briefly describe the various vapor phase ’techniques-é

Explam the Aop’ciéél‘ return loss (ORL) measurement procedure based on the (5
optical continuous wave reflectometer. Discuss the need for the wuse of an ORL
iestmeter Instead of usingan OTDR._
The quantum efficiency of a particular silicon RAPD is 75% for the detection of 05

- radiation at wavelength of 0.85 um. When the incident optical power is 0.6 pW,

the output current from the device (after avalanche gain) is 11 A, Determine

OR

 Calculate the responsivity of the device if the number of incident photons are | 05 |
800 and the corresponding electron generation in photodiode is 500 at the |

wavelengthof 1.3 um.

(a} Dispersion-shifted single-mode fibers
(b) Dispersion-flattened single-mode fibers

each output port is 14pW. Calculate the total loss incurred by the star coupler

- numerical aperture of optical fibers, 7
- Numerical aperture measurements are performed on an optical fiber. The |

angular [imit of the far-field pattern is found o be 26,10 when the fiber is rotated |
from a center zero point, The far-field pattern is then displayed on a screen
where its size is measured as 16.7 cm. Determine the numerical aperture for the |

_ fiber and the distance of the fiber output end face from the screen.

When a photons of energy 1.5 X 10 T are incident on a pi’fotodlode ofquén’gum_lO

efficiency 60%, calculate

(a) the operating wavelength of the photodiode,

- (b) The incident optical power needed to obtain the photocurrent of 2.0 nA at the

. above operating conditions of the photodiode.

777777777 OR

Q9B

85 um

When 3.6 X 101 photons are incident ona. photodiode at a wavelength of

- and- after conversion only 1.2 X 109 electrons are collected at the output of

gphotodiode, calculate the quantum efficienty and the responsivity of the
. Photodiode at 0.85 um source wavelength, '
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