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T ime:3hrs 

E L E C T R O N I C S A N D C O M M U N I C A T I O N E N G I N E E R I N G 
Seventh Semes te r 

E C 5 7 0 1 - M I L L I M E T E R A N D O P T I C A L W A V E C O M M U N I C A T I O N 
(Regulat ion2019) 

Max.Marks: 100 

C O l Ability to understand fundamentals & millimeter wave comnnunication 
C 0 2 Ability to design millimeter wave communication systems 
C 0 3 Ability to understand and apply fiber transmission characteristics 
C 0 4 Ability to understand and analyze optical transmitters and receivers 
C O S Ability to understand & apply free space optical systems 

B L - E Sloom's T a x o n o m y L e v e l s 
(L i -Remember ing , L2-Understanding, L3-Applying, L4-Analys ing, L5-Evaluat ing, L6-Creat ing) 

P A R T - A ( 1 0 x 2 = 2 0 M a r k s ) 
( A n s w e r al l Q u e s t i o n s ) 

Q.No. Q u e s t i o n s M a r k s C O B L 
1 Find the free s p a c e loss for a mmwave communicat ion with the 

operating f requency range of 3.5 G H z . A s s u m e the distance 
between the antennas is 10m. 

2 1 L2 

2 What is G I - F I ? Mention the dif ference between L iF i and G i - F i ? 
2 1 L l 

3 An infinite ground plane and that the radius of the sphere that can 
enc lose the antenna is a = 5 mm at 60 G H z calculate the 
maximum Ga in and gain-to-Q. 

2 2 L2 

4 What is polarization divers i ty? What are the d isadvantages of 
polarization diversi ty? 

2 2 L l 

5 What are the types of rays propagate along a fiber and draw. 
2 3 L l 

6 Cons ider a Multimode step index optical fiber that has a core 
radius of 25 pm, a core index of 1.48 and an index dif ference A = 
0 . 0 1 . F ind the % of optical power that propagate in the cladding at 
840 nm. 

2 3 L 2 

7 A s s u m e a typical va lue of n = 4 for the refractive index of an L E D 
material. What percent of the internally generated optical power is 
emitted into anair med ium? 

2 4 L2 

8 What is Electr ical and Optical 3 d B bandwidths. 
2 4 L1 

9 Define the point ahead angle and determine the point ahead angle 
for a L E O satellite moving at a speed of 3 m/s. , 

2 5 L2 

' • • " • - - 1 ' 0 ' - - Mention Var ious types of scann ing techniques ? 
2 - - L t ; • 
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P A R T - B ( 5 x 1 3 = 6 5 M a r k s ) 
. (Restr ic t to a maximum of 2 subdivis ions) • •-• •• 

1 CC 1 ^ 

Q.No. Q u e s t i o n s M a r k s C O 

1 CC 1 ^ 

11. (a) 9 .A L5^^ -

1 CC 1 ^ 

11. (a) 
. 1. D( tcl ly-dllal-y-^c • ciUUUl l^UCAlolci ICj/G—WItri - Wif olt;oo UctOrxMdUi - dUU-

provide solutions to w i re less backhaul . 

1 CC 1 ^ 

11. (a) 

ii. A radio link has lOW transmitter connected to an antenna of 
2m^ of effective aperture and gain is 1.2dB at 6 G H z . T h e 
receiv ing antenna has an effective aperture 0.4 m^ and 1.2dB 
gain is located at a 15km line of sight d is tance from the 
transmitting antenna. A s s u m i n g sys tem loss factor of the 
matched antenna is l l d B . F ind the power del ivered to the 
receiver . 

4 - 1 L 3 ' 

1 CC 1 ^ 

O R 

1 CC 1 ^ 

11 (b) ii. Descr ibeand analyze in detail the F S K Modulation s c h e m e 
used in Millimeter W a v e Communicat ion S y s t e m s . Substant iate 
with n e c e s s a r y equations. 

9 1 L 5 

1 CC 1 ^ 

11 (b) 

ii. D raw the Q P S K signals in the t ime domain. 4 1 L 3 

1 CC 1 ^ 1 CC 1 ^ 

1 2 ( a ) i. D raw a s imple millimeter w a v e link and d i scuss about the 
millimeter w a v e link budget. A lso derive the express ions for 
signal- to-noise ratio for the sys tem. 

9 2 L 2 

1 CC 1 ^ 

1 2 ( a ) 

ii. Fo r2 G H z bandwidth, ca lcu la te the input noise level of the 
sys tem. 

4 2 L 3 

1 CC 1 ^ 

O R 

1 CC 1 ^ 

1 2 ( b ) i. Exp la in about the design considerat ions at 60 G H z patch 
an tenna. 

9 2 L2 

1 CC 1 ^ 

1 2 ( b ) 

ii. Exp la in the 2 x 2 Horn Ar ray and its B e a m Switching. 
4 2 L 3 

1 CC 1 ^ 1 CC 1 ^ 

1 3 ( a ) i. Exp la in about the mode theory for circular w a v e guide. 9 3 L 3 

1 CC 1 ^ 

1 3 ( a ) 

ii. A manufactur ing engineer wan ts to, make an optical fiber that 
has a core index of 1.5 and a cladding index of 1.45. What 
should be the core s ize for s ingle mode operation at 1550 n m ? 

4 3 L 3 

1 CC 1 ^ 

O R 

1 CC 1 ^ 

1 3 ( b ) i.What is nonlinear ef fects? With necessa ry d iagrams, explain 
nonl inear effects in Optical f ibers. 

9 3 L 3 

1 CC 1 ^ 

1 3 ( b ) 

i i .The beat length in a s ingle-mode optical fiber is 10 cm when 
light f rom an injectionlaser with a spectral linewidth of 1.5 nm and 
a peak wavelength of 1pm is launchedinto it. Determine the 
modal birefhngence and est imate the coherence length. 

4 3 L 3 

1 CC 1 ^ 1 CC 1 ^ 

1 4 ( a ) i.Write the principle of operation of a L A S E R and descr ibe the 
output of a L A S E R using the gain threshold equat ions. A lso 
derive the L a s e r diode Rate equat ions. 

9 4 L 2 

1 CC 1 ^ 

1 4 ( a ) 

ii. A G a A s laser operating at 850 nm has a 600-mm length and a 
refractive index n = 3.5. F ind the f requency spac ing and the 
.wmvelength s p a c i n g ? / ^ , . . . - : - . . -

4 4 L 3 

1. DPaw and exp la inAva lahche Photo defector arid derive the 
express ion for its responsivi ty. 

9 4 • L2 
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w ii, A given silicon ava lanche photodiode has a quantum efficiency 
of 6 5 percent at a wavelength of 900 nm. Suppose 0.5 mW of 
optical power produces a multiplied photocurrent of 10 pA. 
What is the multiplicationM ? 

4 4 L3 

1 5 ( a ) i.With neat block diagram, explain the A T P sys tem between the 
ground station and the onboard satell ite. Expla in Acquisition, 
tracking, and pointing in detail. 

9 5 L3 1 5 ( a ) 

i i.Why 1550 nm wavelength preferred over the 780 nm 
wavelength for data operating wavelength in F S O ? 

4 5 L4 

O R 
1 5 ( b ) i. Perform Line of sight analys is for F S O 9 5 L3 1 5 ( b ) 

i i .Analyze the factors affecting F ree S p a c e Optics. ^ 4 5 L4 

P A R T - 0 ( 1 X 1 5 = 1 5 I V I a r k s ) 
( Q . N o . 1 6 is c o m p u l s o r y ) 

Q.No. Q u e s t i o n s IVIarks C O B L 

16. i .Analyze and d iscuss the channel performance at 60 G H z 
millimeter wave frequencies. 

5 1 L4 

ii.With simple diagram analyze about Photo detector receiver and 
d i scuss the various noise sources . Der ive the expression for 
S igna l to Noise ratio. 

6 4 L2 

ii. Cons ider the alloy lno.74Gao.26Aso.57Po.43 with a material ratio of 
X = 0.3 to be used in L E D . Eva lua te the peak emission 
wavelength and bandgap energy. 

4 3 L5 
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