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- M.Sc. 4th Semester Exammatlon, 2010
'ELECTRONICS
(Mcro wave De Vlces and Circuits )
PAPER EL 2201
| Theory)
T;me : 2hours .
Answer Q.No.1 and any three from the _rest
. The figures in the n’gb t4han,d zhargin'i}zdicate marks :

Cand1datcs are reqwrcd to give thefr answers in their ]
own words as 1271' as practlcable

Hluslrate the answers wberever pecessary
1. Answer any f ive’ questxons ‘;f’f R ‘.2‘x5

(a ) Explain the action of magnetlc ﬁeld used in the
cavity magnetron

(b) Write down the difference ‘between the -
transferred electron devxces and avalanche
‘transist time devxces
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(2)

(¢} How can a4 port directiomral coupler be utilized -
to measure the VSWR of a given load ?

{d) Prove that three ports of a loss- 1ess passive
Tee- Juncnon when recxprocal in nature can
not be matched sxmultaneolxsly

(e) What are the dominant modes of a circular
cavity resonator? State the advantages of
TE,, mode over TE,, mode over TE,, mode

- of a circular cavity resonator.

(f) Why ferrite devices are called hon’-re’cip’rdcal
devices 7

2. (a) A helix travelling wave tube is operated with a
beam current of 300 mA, beam voltage of 5kV,
and characteristic unpedance of 20Q. What
length of the helix will be selected to give an
output power gam of 50dB at IOGHz 2 5

(5) Draw the eqmvalent circuit of IMPATI‘ dlode

" An IMPATT diode with nominal frequency of

- 10GHz, has an R, of - 3Q, RF peak current

‘of 0°65A and with breakdown bias of 80V,
80mA. Find the power gain in dB: - - 2+3
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3. {a) What is a slow-wave ‘stfucture‘7 What is the o
major difference between the travellmg wave
tube and the klystron ? S . 3.

‘ () Draw a'schematic dlagram of a helix TWT and
explam its prmc1ple of operatxon R 7

4. (a) How a s.lot_'lilne_diffefs,fr,om*a-jmic;x}stg@. |
' line? . 2

(b) DISCUSS the role of dxelectnc in the desxgn of
Imcrostnp Derive Q of a mxcrostrlp lme 2 +2

(c) na microstn'p line' duroid (ei =2 56) 'is‘ use‘d~
| s a substrate material and if ‘the ‘line has an ‘
attenuatlon of. 20dB and Q= 10, calculate the ‘
operating frequency of the line. -~ S 4

5. (a) Draw the schematic "diagram of a GaAs
MESFET and its small s1gna1 eqmvalent circuit.
‘State the intrinsic and extrinsic elements of a.
MESFET.
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(5) A GaAs: MESFET has: the following
parameters : . ’

RG—6Q R 29 gm —60mmho
R, =400Q, R, —29 c =05pF
Determme

(1) the cut- off frequency and

(u) the maximum operating frequency
(2+2)+2+(2+2) '

6. (a ) Discuss the physical structure and the principle
of operation of a Quantum Well Injection
Transit Tlme (QWlfl'l)dxode ‘ 2+3

(b) What are the advantages of Mlcrowave

 Integrated “Circuits (MICs)* “over’ discrete
circuits ? State the basic properties. required
for an ideal (/) substrate_ material and
(ir) conductor material used inMICs. -~ 2+3
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