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M.Sc. 4th §emester Exammatlon, 2012

ELECI‘RONICS
(Micfowa\ge Devices and Czrcuit.;')
:-»‘('”lz-‘hebry)‘
’P’A‘PER ELC-401
F ull Marks 50
- Time : 2 hours |
Answer Q.No.l;and any three from the rest

The figures in the right hand margin indicdte marks

Candidates are required ta give their answers in their
own words as far as practicable

* Illustrate the answers wherever necessary
1. Answer the following questions: =~ 2x5

-{a) Microwave frequencies are perfectly suitable
“for satelhte communication — Explam with
reasons.
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Write: down the electric and magnenc wave
equations of electromagnetic wave in standard
form. Hence find the exptessnon for propagation
constant. '

Draw the 1- V characteristic of a tunnel diode.
Explain why the negative reslstance is essentlal
for generatxon of oscillation. -

What is cutfoﬁ' frequency Wi.th reference to EM

wave propagatldn in a rectangular waveguide ?
Find an expression forthe same for dommant

, modemTE
@

Given the followmg values for an n-type GaAs
Gunn dxode

' “lcctran densnty at lower valley n = 10" cm

*electron density at upper valley n,=10° cm”

Temperature T= 300K
Mobility jz, = 8000 cm¥y-gec
Mobility p = 180 cm?/v-sec.

Find the conductivity of the Gunn dlode :

2. (@) Describe  the “tﬂme,s Of - microwave
waveguides.”
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(b) Define the dommant mode m a partlcular
wavegmde e

(©) An air r filled rectangular wavegmde of inside
| ' dimensions 8 x4 cms operates in the dominant
TE, mode ’

) 'Fmd the cut-oﬂ‘ frequency

(i‘i) Determine the phase velocity of the wave
in the gmde at a frequency of 4GH .

(iif) Determine the guided wavelength at the
same frequency. 24246

3. (a) Whatdo you mean by microwave crossed field
tubes ?

_' b) Describe . the principle, of operatlon for a
cylindrical magnetron

(¢) An X-band cylindrical 'nagnetron has the -
_ follomngparameters el
- Anode voltage v, =25 kV
Beam current [, = 25A | v
Magnetic flux den31tyB O 33 Wb/m?

PG/IVS/ELC~40]/12 v - ( Turn Over )



" @
®)

©

@

Radmsofthecathédecyﬁﬁdet a =5cm

Radius ofvan edge tocentmb 16cm
Find: : -
(H The cyclotron angularﬁ'equency '

(i) The cut-off voltage for a ﬁxed B,

(m’) The cut-oﬁ' magnetlc flux densxty for ¢
. ﬁxedV cinidisl s 1+4

Distinguish betwe_eii avalanche ansit.tim
‘devices and the transferfedz electron deviccs.

Descrlbe the operatmg principle of a Rea<
diode. o :

What do you méan by avalanche —
multlphcatlon for such a dlode ?

An IMPA’IT dlode has the following parametcrs
Carrier dnffveloclty V,=2x10"cm/s -
driff regionlength L =5 Mo
maximum operating voltage. V = 100V
maximum operating current [, __ = 200 mA
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' efficiencyn=13.% ..

hreakdown voltage V = MS"OV

find (i) the maximum CW output power and '
(i1 .the tesonant frequency. 2+3+2+3

With a neat schematic diagram describe the

‘constructlon of a stnp lme .

5 ,',_L‘: Foaiis

Draw the field lines fOl_' sucha _stx'ip-line.
Describe various losses in micros;trip‘ lines.

A mlcrostnp Ime has the ,follc_)wing

parameters
e, =525
" h =7 mils
t=28mils
w=10mils -

Calculate the charactenstlc 1mpedance z, of
theline. ST 2424343

Draw a simplified schematic diagrani of a
helix traveling wave tube and explam its
working . o
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(b) A travehng wave tube operates under the

following parameters: -
Beam voltage V, = 3 kV
Beam current I,=30mA:- :
Characteristic 1mpedance of hellx 2,= 80
Circuit Length N =50 '
Frequency f = 8 GHz,

Determine (i) the gain parameter Cand (i) the -

output power gain 4 indecibels. 5+ 5

%

{Internal Assessment — 10 Marks ]
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