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4108 ; ' ' Antennag and Miorowave, Engif-eﬁ”b’ﬁ.
4,10,6 Problems . i
1. Avoflex Klystron Is to be-operated at frequency of 10 Gz, with de’beam voltage

300 V, yepeller spaco 0.1 ¢m for 13/4 mode, Caleulafe Py iae 20d corresponding
ropeller voltage for benm curront of 20 mA, o

W

Ans:
0:398Volg 0.398x300%20% 1072+ - .
P, "
R oy N _ 1/ '
=1,365 watts,
[Vl =674 % 107, L Ao, s
pl =0.74 x 10 fi‘.m_. (m) N"VO . 9 :
LOn) = 0.1 x 10 m, .
=107 m, . ey e g X
m:l’_..f-?s" ' . ) h » s "-~1 ..:

IV, = 6/74 5 10 10 % 107 5 103 e300 <,
I ol % 107 % ‘10 5 10} x10 xl.'zs 300
[Vl =~367.08 volts

2.  Areflex Klystron is operated at5 GHzwith de beam voltage 350V, repeller spacmg
0.5 cm forN =3 3/4 mode, Calculato: bandwldth GVerLW —1 V' X s

Ans: ) b o T %
¢ C iy By T s et
' '15 . R W T L W
N 3/:" . : I ‘ ) 4y 3“‘?:: R “‘#i.":“-‘; ) .-::_. | i .
l e = :' % *_ g
AV, =6,7438 x 10~ % L x Afy, ~2 L R 1
N B e W i ;
R - : ) B
1=6,74 % 1078 05/100 x%ax 30 % 4/15 o T D M e
Af=5948 MHz, v By : ;

3 A reflex. Klyfitl'on is operated at:9 GHz ‘with, Moltage of 600 V fori 3/4 mode; -

“ rep ¢eller spacélength of and de beam curvent of 10’mA.The beam coupling coefficient
isassumed to be 1. Calculate the: repeller wiltagfe,L clectronic: efficiem}y ‘andiovtput.

_ power, 2 'y
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o4, |V2

E Pas's?vé mfd ﬁc’rfve-Microwave Davicdﬂ .
F AHS" .,-.‘ » L' O, ‘ - | Vv

600
! IVRI 674><10“6><1><10“3><9x109x_l-%wﬁoo :
:_"

" ) '—249V

UL 0.398Vals 0‘398><600><10><10 -
-P-ﬁmn--“‘ N "w 1 / _' __
~=—02274xeonxmx 10 . e
, = B 3644 wntts. : -_ " i j ’
el e ,—_;X_ncX) 0368 0308 w2244 | .~
ﬂmx . aN N, l% K

- 4. Ativo: cavnty Klystronamplifier is tuned at 3 GHz. The drift:spaceTength is2 cm

| ,an’dbeam current is 25 mA. The catcher-voltage is 0.3 times the beam voltage. It 1;
-assumed that the gap length of the cavity << the drift space:so that the input an
-output voltages; are in phase. Compute (d) power| output. and efficiency for

N=5: 1!4, (b) beam yoltage, input voltage and output voltagefor maximum power -
output ofS 1/4 mode.

“

7 m(LfJZ . guxio 2! "2x16"‘2x3x109_ .

LN 221“6¢<L0 =l I

_. =3714 volts.
Formammum;poWer output; the bunclung parameter;
© UXE4.84=nNY N
Ihereforeﬂm bunchenwltagemagmwde | ) o
@ s Vi = zc'rv——* =143 voifj's,-. ’
-y v, TN, g

Caithervoltage: V=03V, =1114volts.
Oufputpower; - PQ=I-3;z L5 ;({X):_c'()sxﬂ?
."Jm"'Tz'v L&)
y i um“l Vo3, (X)
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4110 ' ' ai’nfennas n‘rza’.‘.Mic;fb?yhi’é Eﬁg?ﬂee"""g‘ :

Py = 05821, V, e B '
= 0,582, %25 10 x. 111',4 watts' Rt I i
- =162Lwatts, "
P =1V,
;B ‘ =25 % 1073 3714Watts
o - £, % =93 watts:
Efﬁmency max =0.582 V,/V; . ow o T
- =10.582 1 111 41371 4.% w EES 2
=17.46%. .

S, A two cavity: Klystron operatesat’s: Gsztth adcvbeamvﬂltage of 10KV and 2mm
fcavxty gap. For a given input: RF voltagg the magnitudé of the-gap \foltage/is
100 volts, Calculate the transit

tie: at'the; cavity. gap; the transit angle and the
velocity of electrons leaving the gap. ;

i AIIS. dcbcamveloclty u0=0.593 ) :l(]‘S J

3

oo

LY

" =10.593 %106 (10-’><,1-0'3):;nﬂs,. -
;%--0-593 x 108 m/s, et
#O w ¥ w0 B
The gap trangit angle,, = wtg \ -
| =2n x 5% 107 % 337 . 100 rad. .
= 1.059 rad =60.7 deg.. R _
A 1 sin(@g /2. | c
The beam couplingcoefficient A =.~—‘-,§—7—2-—l 6 T Sl

= 0,505/0,5295 = 0.953'1.
The velocity of eleotmns leaving the' {nput cavitygap " °.

9 # ) t".; N " ?: g .-. % "-I:."i: --
u(!) uo [1'}'&—3{“ (w‘_!_ 28)] o o 0 g o bR ™

=0, 593x10° [1+(0 9s4><100)f(2x1ox103)sin(ma+a ia)]
-o So310P [14+0.00477 it (oor 0, 52955] S
is varying sinusoidallyatths i 1nput cycle, . 5 -
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4,011

A MUY UM fu D JIJID?UWIH'B LUVIDuS

The maxlmu;n veldeity

i
f
-
E
: { - . " | ' = 0'15958 n 1 Oumyﬂo
| i MW= 210,01 ~mi2) =0.593 % 108 (1 - 0.00477)
: = 10,5902 % 10% m/s,

{ & Inatwo cn\'ity Klystron operatesnt 10 GHzwith I, =3,6:mA, V, = 10KV. The drift
. SPace{length is 2:cmy the dutput cavity total shunf conductﬁnce is G, = 20 u mho
" and beam-coupling coefficient By= 0,92, Find the maximumvoltage and power gain.

- A

.' “. : o !‘k: l- ’ 7 B o i ]
3 ‘Arns"MammumVoltage gamA_-... 'OI'O{TI(X')"“H’{‘” "l
g - : 2 X Vo q“‘{” i i

3

i

' D@ Beam Veldcuty | . : .

éi ’ “'f g =10; 593, x 10ﬁ IV = 0593 5 10¢ JE 0 107 =053 -Ih”‘:mlé- :
o Transxtangle.mdnﬁ space ' 2 e

. 4 _‘a;_LI §3210x106x2>&10‘2 |

3*\ | My © 0,593%108 |

E;: il r'. _(‘.‘I e >

.. =1021 C &
7@ An jdentical tvo-cavity: Klystron amplfﬁer operates at 4’ GHiwith V <

I =22
- mAscavity'gap= 1 mmand:drift space< 3em, If-debesnn condi ,ctamce,and catcher
cav;ty fotal equivaleﬂt crmductance are 0.25 % 10-* mhos and. 0.3 10-* mhos
' respecﬁvely. ‘Calculate:(a): beam loading coefficient, de:transit angle in ftie drift
:Space; andthe Anputcayity: voltnge magnitudefor maximum outpﬁt voltage,(b)-voltage
~faii; and éff‘ c:enﬁy,megle ting the beam loading‘

¥

: * R, 059 x 10Q \/-x103 '
Lo e N w188y 107 mis, " e
-A-’;: - i )
J'I
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4112 . __Antonnan and Miorowaye Lnglnesring,’.
. - ” ; A N Pl
Gap transit nhgluﬂ ra “u'd' ‘ ' o Lo DR ST
. o] " 4 g i 2 Wiy o . ik
2ﬂx4u109x1v10"3 » e b o ab )
1.88x107 . S LI P
= 1,337 md 76.6 degru:a. '
.The beam coupling coefficlent 4
0 R T
' i BIH—E‘ ’ . - s ML
" slnsg'.s-o 4 . » r
ﬁl=ﬂ2= _z_, ~70.6685 9 I Py
. ». i i '_‘g- .‘" f ' "> “ o ¢ " : -
e " _h 2 ' . f f:.l SF LU ,_: P % il ; "
| ) - - N oves T e B T e Tt
. Bt ® = 0,927, e S e
dctransnanglemdnﬁspace ) P ey 0 <7 a

ek ‘oL, 27;><4><109=>g3><10“2’_ . T, ) '/’ Y I
U “ 1.88%107 Rk

40,11 rad; - A :
. For mmmum output vqltage.Xul 84 J (X)zd SSZgo“thatthr: mputmﬁygapvoltagp i
| magnitude; -
» g g 2% _2x10% 1,841 g e 8 5 e
C T BG 092Twapal YO v . : -
. =99V, PR O R
(b): Thevoltage gain, : - C

i g (24
A o B8y (X)Io 0:927%0, 02740, 1b<0 582x10"3
Y XV,Gp 1..841x0_,55x10'4 x10%
=436=12.8dB, , - . g
; Ca‘rcher voltageV “'Av X ’V =4 36 X 99 =!= 431 6‘4V

— -

Power. ¢ ,:nn.—[.’:__ O3l & )V, T :
Power cfficzen_cy P Ia Vo ; 2, A .
w8 . 927%0 582%431.6

e
=2328%. .
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Passiveand Adihe Aicroweve Dev iccs y

_‘ 8, Ahelx trave\ling—wm o hibicoperates and 4 GHz under a beam voltageof 10 KV
: snd beam currént of"ﬂﬁm\ If the helix impedance Is 250 ohms and the interaction
length is 20 criv, Find the outpu‘powc‘rgniu indB. -

; -xm Vi2 I0KV; = 500 mA, Z,=25 Q, f=4 GHz, [ =20 em.
L= v % =00593 & 108V, .-0.593 x 10 (10 x 1072 =0.593 x 10° msec.

A£313- '% “

N S 02 ?
i _Jdo *<2., x4x108 ~13.49
. AL iﬁzo xO.-S93xl0

§. o 173 - 3 ' N
. .:?. :L_’C £ l ['s00%10 ><325 0063 5o &
- \’o L 4x10x10 .

Th\..; re%—-—QéS-i-fﬁax 13 49 x-0.068

o

=33.85 dB
_9 ?xpu]sed cvlmdncalmagnetmn is operated with the following parameters
Anudemlfave =25KY¥ ° i Beam currenf=25A

‘sIagneﬁc densrty 0.3{%&:1 :  Radius of cathode cylinder=3 cm

'- f‘-f Rﬁdmﬁ‘nfa?ﬁo de eyhn&er— 10em, ' '

' Cﬁlculate (ﬁ}ﬂm angu]ar freqnen CYs (f:) the cut-off vcltacre, {c)the cuf—oﬁ"magneﬁc
“flox densxiy. .

(a) Angu_ar“equency——gBD{m =1.759 x 10" x 134
i i —0.5981 x 10" radian.

sl = = =L = 5
a

~r

(b) Thecwt-oﬁ‘ valfage (53052 / 3??’!) 1=atb?)? -
=1/8 x 1.759 x 10" 034z % (10 x 10%)? x (1 1077
. =142.97KV. -
r (8Vom/e)
(c) Thecm-pﬁ‘magnehcﬂm{denslty = (-1_?2 y bz)

1/2

i
- : 8% 25%10° 21)
_[ 175951 } [10 x 102 (1 -5%10%)]

- * =

ol SR SRS . =1422 mWb/m?, .
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4.114 . Antennas and Hfa;owave"fz'nginuring
'l‘\’\’() MARKS QUESTIONS AND ANSWERS
o PA'RTA i :
: i 'Da‘ﬁ'neanﬁcrownvéjmmtjon? e , .
\ Ansz: '
(& The poim of intercqneotl on of two ormoremicr owave: devlces is called m1crowavc

‘ Jjunction, §
(b) Commonly used m iorownvejunctions are B—-plane Tee, H-plane Tee; Hybmd 1'1118:-'
directional coupler and clrculator,
2. Why is a magic Tee referred to-E-H tee?
Ans: -

(8)  Themagicitee isa combination ofithe, E-plans tee and H—plaﬁe tee. ; )
(b) It’s.afour port hybrid eircuit, e
(©) Itisalsokhown as: hybrid tee, .- . o " o ;
3 Deﬁncuscattenng matr:x. 5 “ - i T B ” r " g, 5 5 ;_"- . '-
" Ans: MR ek, AP

r. ¥

. (a) S_o'atte}in-g_;:x};atrix is a:square matrlx which:gives® all the ‘combinAtia: of power <
relationshipbetween the variousi input and output ofannercxwaye junetion, -

-(b) Itisalsocalled as S- -matrix, - e ;
4. Whatarescattering coefficients? - LN ou v, %
Ansi . S A .
(@ The eléments'of scattenng ma.tnx Bre called scaﬁering caafﬁcmnts or séattenng
" parameters. - s rv om ool
+(®) Thepardmeters whichifs used:for represenfatmmaraz Ylf ABCB, - «-?* ;
5. WhatiSaw&véémde? . ; o s Tt N I
Ans: Awaveguide isa hollow metal fube: desxgned tacarry ﬁmwavqenerg:&om gneplaceto -
ariother. A 5 b
" 6. WhatisHplanetee? N R
@_‘- H—plane teeis a wavegnidetesin: whxchfhﬁ axis of" 1ts~s1d¢=ﬁnn:;isas‘hunﬁizgithe&$~
ﬁeld or parallel,to the’ Hefield ofthe"main guide. B a8 g B
. (b) Ttisalsocalled as Shunt Tee;, , ‘ i, 1o S Ha
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f’a“é‘i\ € and Active Microwave Davices AL
i © Whitis E-plnné ‘I‘cu‘?
I\_I MS’ - < ) .

2 (@ ). : AnE—plancch 1sawavcgmde tee inwhich the axis of its side arm is Ii'f“"a‘n‘zI tothe E-
o ' ﬁeld of themain guide:

E: ' GJ) Tris also called as series tee,

& 8 Deﬁnech-;;mcnon. " , ’

- Ank: T - Y : ‘ I I

! ) In microwaye circuits; p-waveguide ot eo-axial line w1th three independent POﬂS is
. commonly referréd to'as Tee -junction,

| 3 (b) The basictypesare: (1) E-plane Tee (series), (2) H-plane Tee (shunt).
f- O, 'Name someuses of waveguide Teas,

, Ans Iti is used to connecta branch or section of the wavegulde in series or parallel with the main
mvegmdetansnussmn livie for providing means of splitting-and also of combining powerina

mvegiude systen.

" +10; Whatare the types of waveguidetees?

" Ans: Thetwo basxctypes are; )

L @ E—planeTee (seriesyand, : (b)H-plane Tee (shunt).

JI Deﬁnediﬁ‘erencemm - .

|- Ans: - ; .

' (&) In E-plané:tee, the power port 3 of is propomonal to the d1fference between
instanitapeous powets enteting from port 1 and 2, !

‘o) Therefore the thsrd port iscalled dlfferenoe arm,

12 Whatlssumann?

, " .Ans: ‘,._.__ . . e @

(a) Ina H—plane Tee, iftwoinput waves:are: fed into port 1 atidipott 2 of: fhe colhnear
* 17 armiy theoutputane atiport 3 will be'in phase and additive:

T (b’) Because of‘thxs,‘the {hifed: portiscalled as sut ati. |
;-' 13 Wntethe apphcaﬁons of magicfee, o _' d

I8 Ansf.-Amaglgtaﬁhas severatapplications:

. {eyMeasurement of impedanice, ED) Asduplexer;

,@Asmixery  {dAsanisolator.

"
—

-
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14, What is directional.coupler?

Ans: .

(8 Directional: couplel are transmission line device that couple togeﬂler two circuits in
onedirection, while providing & great degree of isolationiin the opposite direction.,

(b) - Itisusedto measure incident/reflected powet; SWRVG.IUes, ptovzdera gignzif path to
areceiverortoperforma desirable operations:: B

1S, Define: coupling, factor (e . i :
Ansy Thecoupling factorofa directional copulepis, deﬂnedlfas,‘the ratio: ofthe mcxdent power, P,
to: thefomard power P. met-tsured in: dB 2

Coupling factor‘;(;db);'= 10'Jlogm. P, gL R 4 :

16. Defing: dlrecnwty of dmectxonal coupler;
Ans: W .
() Thedirectivity ofa directional'coupler is deﬁnedras memho of forward power P to .y
the back power, P, exp1 essedin: clB

. =P'ja--.' g
- | D(dB)=101og,; 7 B ;

- r

Ij "

(B) Itisameasureofhow dlrectional coupler. dlsnnguxshesbctwecn foxward and mverse-
travelling powers,

17.. Whatdo you meanbyisolat'ion? ‘ | ol pegtedg ,

Ans: [solationis.defined as the ratio of the 1nc1dent  power, ‘P 10! the baokpower ‘P expressed
indB.. ;

Pel .
Isolatlon (dB)u 10. logm I’ g
18, Definelsolator. RN

g %

Ans: An isolator or uni'line is a two' portnon-‘reoiprocal device Whichpreduew : ‘“unum" 1
attenuation to'wave in:onedirectioniand very high attepuapcm i thp oppasm; dm: tiof,

19 What iscirculator? - v * M ,w b )
(a) Acirculatorisa: multx-portj unction in which ﬂle wgve can travel ﬂom oneportfo next
.. iminediate: ;portin‘one direction only; < mw By
(b) Tl;ey are useful in parametric ampll fiers, tunngl diade, mphﬁérs m&dpplexers‘ it
radar. .. y F e ‘f‘.:-'-f

® [ [ ey H
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20 Mentlon the dxﬂ?cmnt types of directlonal couplers,

Ans: (1) Two-hole directional coupler, (2) Four-hole directional coupler, (3) Reverse-coupling .
ﬁmcchonal couplt:r, (4) Bethe-hole directional coupler, *

Sl \\’nta the propeérties. of forrites,
Anv Pmpertibs oi‘rcrrlfcs
" (@ * Ferrites posses strong magnet!8 properties.
(b) " Ferrites arg most sui’table foruse’ih mlt:mano devices in érderto reduce the reflected
. powet,’ . - .
(c) . FEerrites possesshigh I‘E!SlSthlty, hence they can be used upto 100 GHz.

(El) Fe:mtes alsoexhibit non—reclprocal property
22, Wnte the types oF ferrite devices.
Ansy Three 'types of nonsfeciprocal fetrite devices:which make use.of faraday r otation or
mcmwave systems are? (a) Gyrator, (b)Isclatorand (c) Circulators.. )
» (Nov./Dec. 201‘3)

" 93, AWhatis gyrator?, |
- AnsiJtiss two port dcvice ithagarelative. phase difference of 180°for transmission from PUI"£

L1to pqrt,‘?. zand'no-phase shiftfor: tvansmlssmn frop pott 2t portl. , :

£ 24, ‘Whatdo§ youmeantby férada‘)nrotatlon?
E~ Ans: The rotatfon.of the: direction-of E-field of a linearly: polarized wave passmg through a

magnehzéd femtemed:ﬁnns kniowr as faradayrotation.

25: Deﬁne Faraddy rotation isolator
Ans. Isolator canbe: tiade by.inserting:a ferrite:rod along the-axisiofa rectangular waveguide.

. .Heredhie 1solator.1s called a8 Faraday-Rdtaﬁon isolator..

} "o, Dese ferites. . ij_".',;;-:j.qynuneﬂzc)14)
I Ans. Fem’ces amnon-mefam&ma’t‘ega]s with: réSxStimty (l) neaﬂy 16‘4 txmesgreaterﬂqanmefais

~ and a‘lsdthe cﬁelecfne constaﬂts (‘e;. ){a inbeﬁwebn 10-15 and relahye pemieahlhty ofthe ordef

R P - ——
R
4 L+ i

B e

i

e

* (April/May 2015)

e s _,-a,-....u.xf-,'.;'- - Y —
R 2

W -

k- erigoti ; i

[ | . W‘hat _i““,"férx‘ed‘électrpn eff‘ect? (N«DVa/Dec. .2012)‘

It

1 Ca} —Soxﬁematenalg like gaz
ot e 5 'carner velocﬂywithan mcrease 'in the electric field whem

gaAs exhibita negatwe dlﬂ“erential mobility (i.e. adecreaseinthe |
biased-above athreshold

| S (b) The eliactmnsm 10wer~energy band; will be transferred into the h1gheraenergy band.
L (c) Thebehawourm callednansfenedelecmn effectandithe deviceisalso called fransferred
b s e:Iecimn device {TED).or Gunndiode. ; ; Al

[
"
A Lo
P

1

L a = I
i} o % : o [
E P K i "
gt = - ¥
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28, Whatis the ncga’ﬁvc resistance in Gunh diode?
Ans:

(May{/.] une 20114; 2013)

.

(@ Thecarrierdrift vclocubr is llnea:ly uwreased from zcro tomaxnnurn when thc electric

field is varied from zero to a threshold value.

(b) When the electric fieldis beyond the threshold value of 3 000 V/em, the dnﬁ velomty
is decreased and the diode exhibits negatlve resistance.

29, Draw the equivalent circuit ofGunn diode.

(‘

Ans: - Bty .
" _ e oy 8 -
:‘: IQP #, o N =
e _ )
30. Whatare the various modes of operation of Gunn chode‘Z o
" .Ans: ‘_,(a‘) Gunn oscillation m_gde, (b) Stable amphﬁcahcm mode,
(c)L'SA oscillation mode, (d)Bias clrcultoscﬂlanorrmodc. %

31: Compare voltageand current controlledmodes

¥ .

Ans;

Vbltage C'ontro[led Moite.

: 'C‘:i}y'-enf Cb’r‘ztrafléc#ﬂoﬂe-

L,
¥ .

H

« Thecurrentdensity can be muluuvalued

The valtage density: can.bfr . :
multi-valued. ™ - "

- Thesplitsthe; samplaremﬂts llﬂ]l gh

'3 H.lgh ﬁeld domains are formed, -
‘separating two-low field reglons‘ -cunentﬁlamentsmmnng alongtheﬁeld
‘ \d]IBQﬂY., . ‘
| Hrgn.- flid “ ' H}dhgumnt b




N
v,vﬁ' q N)E.-l‘?rﬁ}vn A icn)rl"nL\I\T:rEE Hlmrhmv ‘ 2419

1 i,
A=

3R, “\Wint: me the
dlements that oxhibit C ’
Junn ofTedl’ 2005
Ans: ’llmulv‘mhmnnm' ? : e fwm)l
(n)GnllHuh.nmmldc o | |
. ) . ~ (h) Indlum Phoaphlide,

. (©) Cadmium Tolferido nnd Indium Arsenide.
33 What e the mm‘la avhilable in nugmlvn renlatnnos <|cw| 067
Ans! TI\vc: modes: m'e avatlable fn the ncgntlvo resistance devices: |
N \5:31: (:ilmgc—cdntmﬂud mgdes, - (b) Current-controlled modcs
ethe disndvanmgcs ofisoures: gcnérmlon of polld state mlorowrtva clcvi:;e
,An“s. (a)La\v cmciczxdy\ut'fréqumac[an above 10 GIIz,

(b) B"imﬂl funipg rangoj, . W
(o) Large dependence ofﬂtqucnpy on tcm parnmm and '
('d) I-Iigh noise. * ., .
.3 5. State the difference/between "mi o wave transistord and transferred cl ectron devices (TEDS)
Ans: Transferred ] Electron Devices Mictowave Transistor
TED S'are bu]k devices hawng %o | + Transistor operate withreither
: Junctlon» or gates. " _ junctionor gates.
|~ ‘TBD soperate with hot elebtrons ' Transistors operate with warm clcctrons
Whosé énetpy’ ety tnucha greater | * whose energy is much greater than

.__fhermalieneray.

: ! then ﬂlermalenergy.

36. Define: guhn: oscillafionmiode. , |
AnsyThis! ‘miodeds datined inthe reg;on when theproduct of frequency mu {tiplied by length s .
_about 1{0""0111/ sandihe: praducu pﬁdepend ing tHime fength lsbetween 10'and 1072 em?, '

87, Define LSA. mode, :
Ang: This tiodeis defined i theregion where the product of frequency. time lengtlus about 107
cm/sandthe quohent of doplng divided by frequency s hetwen 2 x 10%and 2 x 10

:,38. Deﬁne mh1b1ted mode.

'Aris'
(a) “Whent he tratisit. t[me ls chosen:go that the
 domein cannot forit initilthe fleld rises abovet

1 (b) The oscillation field fwgreater thantransit tiftedew) 7o <

“cafled inbibitedimode: .
The eﬁicxen:czaa-.aboutlo%- '

domain callected white E < E, Anwe
reshold again. '
Thisdelayed m‘qde is

L
e »
¥
W " ”
. i sl 9



PET ENGINEERING COLLEGE

- » '
| " '

' 4120 - dnfonnas and Microwave Engineering
39, Defineavalanche transit time devices: | T
Ans ) g w g .
" (a)  Avalache transit-time dovies are Pn-junction diodes With highly doped anunotlon

(®)  They could producea negat]ve resistanca at microwaveé fiequencies by uaing g carrier

impact ionization avalanche breakdown and carrles driftin thehlgh ﬁeld mtens1ty regiorn
under reverse tralpsed condition,

40, Whatare modes,available in uvalunche devices?
Ans: Thcre are three modes of aval anche device.,

(a) IMPATT- Impact Ionlzation Avalanche Transit lonized Device,
(b) TRAPATT - ~Trapped Plasma AValanohe Triggered Transit Device,

(c)BARITT Barner Injected ’hansxt 'I“une Device. ? Wis W f"'.'“"“
41, Define QuahtyFaotorQ W E : g ph
Ans: Thequality factoriofaclreultis defiried as: a © ’ } G
- ) - M&ximumstnred energy: . s 5 -f

‘Average dlsszpatsdpowex TR U ‘
42. Whatare the factors that exhibit negahverca:stmemMATT? ' ('Manyune,ZOM}
Ans: The factors that exhibit negativeresistanceare: ' -

(@) Theimpactionizationavalanche effect, which: cause,s the carrier currentI (t) and AC
valtageto’be out of phase by 90°; 3

(b) ‘Thetransit-time effect, which further dnlay!séiha ;;cxiﬂmal;;pm:éénﬂ;(f}}:e]@ﬁﬁe:fo‘ﬁi‘é;
AC-VDItagaby 900, O RE Ry g U B

43, Mentzon the disadyarnitages; of IMPATT dlodes
Aus.'l‘hemqjormsadvamages are; “_ . r ks et g
Aa) ‘DG poweris drawn duetoinducedelcctmnuaurren_.?'_'.-}."j‘-?“:'_f-'j.‘ﬁ:f' Ui
diodes: hayn“lawefﬁclanc)a " PN it o
* (b)., 'Tendfobe: noisy-duye to the: avalanche p):ocess"ﬁn&l to fhe mgh 1eml Qfapg.ranngij
current,
(oj A typicalnoise figureis:30 dB: 'which s’ war&einoré thmﬂiat af (hum dmies
44, Defingthe efﬁclency of IMPATT diode, = . | ., i

&,

RFpowerrputput Pio: “V'ﬁ"""‘ ¥ oo e :
Ans: Efficlency, 7= L Id LR

DC input: pdwer o Pds: V. ) .
Vs and I, = AVvoltage and ourrent, V p.nd Ty =, DC voltaga@nd qurrent

L

P
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45 Ménhon the a;bphcaﬁons ofM’ATT diodes.
Ahs‘ (@) MJCI‘O wave! génerators, (b)Modulated output oscillators,
- (&) Received local oscillators, + (d)Parameters amphﬁed,pumms
(ejNegatwe msmtanée amphﬁcation , |
6. Wi iatém‘thécompbsmon offérrlte? oo % I‘ (Nov/Dee. 2013)

. .
- v “ )

I (a) & emtes amPfeP“f"-’d by symhesxzmg trietallic oxidesand they ‘have achemical formula
I ;, e < MeOFe, Oy (fie.,ymixture of metallicnxida and ferri¢ okide,

k- C,b) | MéOis: dwalentwluch repreSents métallicoxide sitchns Zn0;MgO, MNoy ete.
| A 47»1 Draw the d1agram ofH-plane Tee junction‘? ' (Nov./Dee 2012)

'Pont 2,

1/ sidearms
[} LN

L “3E |/
Port:1; ]

Flg..r H: Plana Tee : o |

4, What istransit ﬁme? S i
Anst The time taken by arelectron to travel from the cathode to the node plate ofan electron.

tube 1§ known as u*ansit*umeﬁ *
The transittime. mrqpeﬁer speceis, gwen by,

w

ke e b 31
) L] : £
- T=n+7
) “ v
L U 7 4

‘ wheren-’ ymféger
‘ atis d‘nﬂ SPac‘:e‘?

49, “Wh
AnS‘ “The: separatton’bﬂtween buncherand aatcher grids: iy called as drift space;
50 Whaf arethe hi"ghﬁegaency eﬁ‘ectsm conventlonal tubes? (NWZOT-’.-' Js(Apr:20 1‘5)
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1. Circuitreactance

Antennas and Miorowaye Enginéering _
Inter electrode capacitarice, -
*  Tiansittime effect,

. .‘Rlate-'.hegt..dissipati_’oln-am.n,;

* .. Cathodeemission, -

*  -Powerlossdue toskin effect, radiation andidiél¢¢tpfca16;ss, | &
>1. Whatis the velocitymodulation and bunchingin Klystron ampliier?. ad
Ans: " S B '

(&) - 'I'he variation in éle‘ctron velocity in the drifYspaceis éa;l“ledf-w}elocity modulation. .
(®): .The; .ellmtronsl-pasisingihe first cavity:gap at'zérés.bﬁ@e;.géﬁ voltage paésiixrpugh with
lunchangled_ velocity those passing through the positive half cycles of the gap voltage -
undergo an increase n velocity, those passing through the negative half cycles of gap
Voltage undergo an decrease in'velocity, As aresultofthese; electronsibunch together
. ndrift space is caled bunching, i ‘T
52, Whatisithe purpose ofslow wave structures used in TWT amplifiers?
A ns Slowwavastmz:l:u:es are '.spcc”ial:gc-i'rc,uits thataréused in microwave tubéstoreduces
B ’\;ajzc ..Vf..l, q.g;ty-.mg p'w.deﬁ on so'thatthe electron beam. and the signdl wave can'interact. T -
TWT, since the-beant ¢an be accelerated ohly to velocitiesithat:aie about:a fraction of the
velocity of light, slow-wave structures are used. o " ‘ e
53. Whatis hull cut off condition?

Ans: In a magnetron, the electron will
depends on Voand B .

-

Jjustgraze the anode and returitowards the cathiode |

A

The hull cut off magnetic equationis B, = 5 o o “ o n
" " g - p T W

Thehull out fo'v“dltage,equationisz"&{wwé;ﬁ%;b2' (1 —a? 262) - T

IfB,>Booforgiven'V, theelectron willnotteachariods, - = . ....% 7 .,
IfVg> Vo forgiven B, the electron willnotreach theanode, . « -+~ <. . °

2 e

54. How arespuriousoscillations generated'in TWT aplifier? Stéte.itﬁé-;mgztﬁq@iézsgpgwre;gsiij;?
Ans: " e s .

A
r
1

» InaTWT,adjacent turns of the helixaresso closeto eachotherandhenceoscillationis
arelikelytoocour,, . M LS

#
nu

»  Topreventthese spurious slgrials soris form.of attenuatoris placed nearihe inputend
. ofthe tubeswhich absorbsthe oscillations, . SO A

RS

L]
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.55, Whatis BWO? | |
‘Ankt A‘bncl{\\’nrd wave oqcillnlor (BWO) is amicrowave CW oscillator with an enormous
tuning and overhll ﬁ‘cquehcy covernge range. . ?
__.BWOare used as o8éillators sources in radar nppllcutlons . |
W'hat is frequency pulling and ﬁequency pushingin magnetmn? '
' AnS‘ !
e Frequency p\mmg is ctused by changes in the Joad impedance reﬂected irito the cavity
resonators,

e Frequency puslung is dueto. tlw change.i in anode voltage which alters the orb1ta1
" - velocity ofithe. election c ouds.

-’?u-\. L ] [ , >

57, What dsimmo Ele t:f operahon?

) AHS‘ . ‘ E )
"« Inthis mode of o;paratxon :the phase difference between: ad_lacent aﬁode poles isT
. 'raa or180°s0; itHat self conistant.osei llations exist: Q=

.. The bunchmgactmn of niagnetran oceurs and their burichmg is known as*Phase

LS

 denchalie! R 1 i, b snadih . bof AR " e

focussmg efféct" ; . ® | .
58. SfateﬂleappllcatnOﬂsofBWO
a
[ Arniss’ : ;. *;", "o

n It cat bg Lrsed 8 signal souree indnstruments:and transnutters.
It caﬁ ‘beused as Broad band mlse SOUTEs Whl(‘.h asvsed to confuse:enéfgy fadar.

Y

59 Statemeapplzcaﬁonsnf'a__\.;‘;}T L
T ;,owpwer, mwnoxsa'rwris inmdafand*nucmwaverﬁcewer

.
% _TLaborafory. ms&mnents;. ¥
‘ . Dnvers formore poWefful tubes, “
I Medmmandhlghpowar CWTWT's argused for conunumcanon and radat
L 50, Stateth‘é foiartypesof TWTS -
Ay -Broadband, lt:wnm’scf, lowlevel mnphﬁen o CW powerTWT %
-Pulsed TWT - ¢ - Dual mode TWT,
Bl Whatlénsmg<§uﬁ si:mc’lfures? ; = 3 " .

AnssAn anode bldek. mthapmr ofdavityfsystems ofquite dissiinilar shape antlresonant frequency.
i Called,’ﬁsxﬁgsunsfmot;ﬁ'e ‘

i R

”

i w
. n
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"62. State the applications quagnet‘rons., ' i RNt S
Ans: 1, Pulse work inradar, ° | 2,Lin¢arpamgle,acce1cmtom, : -
63. Gwethedrawbacksoleysttonamphﬁem. o L wm B

®  Astheoscillator ﬁ'equenoychanges thenresox;ater &eduency alsg changes andfth&
feedback path phase shift must be readjusted for s,posmvﬁﬁedback. "

The mulncawty Klystron amplifier suffer fromithe: noise caused becausebﬂnchwg;ls
never complete and ¢lectrons: arriverandomly at catchercawt)a Hence'i‘tia gof usefim—

cj-., _,,r“

. . receivers: i _
= o 3 " “ L™ Z
64. Whatzstﬁe condxtmnforoscﬂlatmnmreﬂéx Klysh-on? R

" - <Ans: The necessary.gongition for oséillationis that Thengggmmde eﬂtﬁeneganyerealparwfﬂw
elctromc admlttanwshould notbe less’chan the total cor;gluctanqe’ofthe caﬁgt@mt .

’}v
b

(16,)[G~]zewhere G= G+G+G-—--R-] A+
s %

R, — effective shunt resistance; G, =5 copperlosscs,of ga,vny,

|G |=1 —load conductance,

. ‘G, — beam loading conductance,
) 65.. What are the applications of reflex Klystron? L )
‘ ' Signal'source in microwave generator,. . )

@
. Local oscﬂlators in raccviers :
e  ItisusedinFM oscillator in low power microan%_ ok, *

. In parametnc amplifier ds pump source:: o . ;o fa ™
66, How the Klystron amplifier can actas. Klystroii. oscillater? b, g
Ans: When the Klystron amplifier is givenas p051t1vefeedback such that the overgalll phase sthc
- becomes zero or 360 and |BA, | = 1, then Klystron-amplifier: acts asan: osoﬂlator ]

67. What are the applications of Klystron amplifier? e

Ans: ¢ UHF TV transmitters, e Long rangecradar

e Troposcatter links oEm-thstatlon ragismiten, . . T

e?!
,.-a'!' Y e

68. Whatistheeffectoftransittime? ) ..

Ans: Thereargthetwo effects.
Atlow frequenmes, the gridand anode signals areno; longeﬂ 80 ol oi’ phase, thus

c .causmg design problems mthfeedback in oscillators. ' 5,y
The grid begins to'take power from the driving soutcs and thie: power 1s ﬁbsoﬁbed

evenwhenthe grid is negatively biased,

e Linearparti cle accélerator,
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69. Whatare the types ofihng{mtmns?
| Anste Magnetrons using hole and slot, ., & - Magnetronsusingvane,
¥ Magnetrons using rising for cavitics, - " & Voltage tunablemagnetrons,
e Frequ ency- anglcmagnctrons, Coe e Coaxial magnétrons,
. Inverted magnetrons. . ¥ A ' |

-

\ 70. Dcﬁzﬂ:phﬂsefocussmgcﬁ‘cct? / '.‘

" Ans: The' bunchmg of electrons i is’ known as.phasc focussing effect. Thxs r"fect is jmportant,
: “because without ft-favoured: elcctrons will fall behind the phase ¢hange of electiic fied across the
2ps. Such electmns are rctarded at each Interaction-with the RF field in magfietron.

hds What 1smeantby ﬁrdppmg? .

Ans' The mﬂgnetronhas elght ot more coupled cavlty tesonators and hence several modes of
|~ oscillationére possible; The' ps&uahnﬁ frequency.of different modes are not sarne and are-quite
: ';F‘ blbse’the"ea’éﬁ oiﬁerthﬁresufts imnode _fumping.

TEJ.S rasults in oscﬂla:tions of reduced power at wrong frequency, toprcventﬂns sn'applng is

- B a-"‘ f'

Itmnszsts oftw fings ofheavy gauge wiré acnnechng altemating node poles whlch provides®
phase mﬁ‘erence ofln radlans. o _ , g ,

— \qu-e{;ﬂ'ﬂ‘w e i e et P
v o
%

g
9*;

TWT? . ;
| Ans; @ Bandvndﬂmslafgc 7 (v)Highrelidbility, (¢) High gain,

(d)Cpﬁstantpe’xformaﬁce igspace, (e) Higher dutycycle.
73 Draw;the: equwalénf circuit ofreﬂect Klystron

-

47""."—" r EZIE . P

 : ;,' ) . Flg.t Refiex Klystron
: 7 'Where Land c- energy storage elementof cavity, ‘

- G, —=copperlosg of cavity; G, ~beam loadmg conduotance,
G »--Ioad oonductaﬁce., : >
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Ans:

9>

Antennas and Microwave Efr.gb{eerigg'-

o ™ (s=e
v

| P g o o
S, I [ o=
\ { 7\ ~ 7
Beam . Innlucm-tqr Lond
. o Elg. 1 Reflex Klystron : s

where y, —electron admittance, V=RF voltage acrossthe’ vane nps,

C'- Capacitance at the Vane tips, 'L=Inductance of re!sonatof

G, — Conductance of the resonator, G,~ Load qonductance per, resonatqr

"3‘.....'--

75. Differentiate between TWT and Klystron Amplifier.. -
O‘IquDec.‘Q.(llB 2014 2011 Apnlll\'lay‘Z(}lD)

Ans:.
- TWT . iomromeefin : KlystronAmphﬁer al
* Theinteraction of electron beam and I‘heuﬁeracnon inKlystron'amplifier’ |
RF béam in the TWT s continuous aacurs onlyirthe 82DS! ofi'evv’resonani‘
___overthe entire length of the circuit.  cavities.” . '
e Thewavein TWT is propagating wave. _‘ InKlystronamphﬁer,ltlsnot& e
4 g 5 . : : \‘-.} — pmpa@bngwavgv q g >
» Incdupled cavity TWT, thereiis ) ‘ Here eachcamg!mthammon .
coupling effect betmfeen the cavmes. it operates mdependenﬂy i
[ Wldebanddevme. K l - :°{~Nanowbanddewce "Q:;
76. GI’VesomemlcreanQ solrces:. by, ,; . R e F ‘ .,,\ !
T e L
Ans; (8) Klysu*onAmPhﬁer - g (b) ReﬂexKlystmn TRy Y s
(¢) Travelling wave tube; (“d) Magﬂetron.. ey =
77. Namesome O-typetubes. R :
Ans: (a) Helix Travelling wave tube, ) Couplezd cavity TWT, [‘ .
(¢) Forward waye amplifier, (d), Backward W&V&mphﬁei‘ '
() Backward wave oscillator. _— o S
e v - r a3 !



PET ENGINEERING COLLEGE

! -Passive and Aérf\rv Mierowave Davices ) i
| | 7S D1fFerentmtabtcwccn O-typo tubes and M-type tubes. . (Nov./Doe; 2012)
* jpaost.  CO«TypeTubes , ~ o [ MdlypeTubes &

Ly w Lincm‘bcnmtubaqmwlﬂbh | ‘Crosged field device where

thb. nbcelcmﬁngcleclﬂa fleld v the statle magnetio field is

" Cin Samapcrpcndicu]atto e - .. . perpendicular to electric field,

L4 “le Bl..*f"dm’n-bcﬁm travel iti a steaiglit line,” i Electron beam travel in curved path.
- 70, 'Deﬁnia;auncmﬁg : f |

Ans: Theelectronspassmg thc first onvity gap at zeros of the gap voltage pass through with

‘ "unchanged ve:lomty, these passing through positive half cycle of gap voltage under go an increase
 dn \*Eléﬁﬁlty those passing through thenegativehalf cycles of gap voltage under go an decrease in
'VEIBcity As: arésu‘lt ofthese; eleutrons bunch together in drift space, This is called bunching :

“80., Whatare slow wave s{ructure? ; "

.- Ansi §10w wa'{ra sfructuresare special: olrcults thatare used in microwave tubes to reduce the
X4 Wa‘vé veloc;ty ihg. certaIﬁ direction so that theelectron beam and the signal wave can interact.

81. Statéthe advantages ‘of pararmetrio amplifiers. (Nov./Dec. 2011, 2012)
Ans: ] ‘ |
‘o Noise ﬁ‘gtme;isw,agilgsabecause.of minimum resistive elements.
e 'More‘stable
® Bandw1dth issmall sueto tuned: circr.uts and it can be increased by:stagger tuning..

| B :r82 ComparePINiand PN drode ' | (Nov./Dec, 2016)

I-Ans: ", . .PINDiode T . PNDiode

R | - EIN diode is aheavﬂy doped n-region Dopingisnormal inboth P! and

W sepsratedbyalaydr: . “of high fesisuwty nisides.

| S Praferred semmonductors is silicon-- Preferred sem1conductars\are£
because ofits power handling capacity gennannun and sxhcon

. 83; Whati 15 tettodasatid péntodes? - " (N‘ov_.{D ec. 2016)
Anst Tetrodes contams cathodeytwo grids and an anode. Pentodes: oontam 5 elements, (a 8is)

-cafhéda, B,gmds ahd anodes,

84. Whitis: magietrén? . v (N ovi/Dec. 2’0‘16)

. e Aﬂs*Magnstrpn is alnghpoww hicrowave: osmllator. The magnetronmagnchc field isused for
' b ,pfﬁducmg bacﬁlaﬁahatﬁucrowa’ve ﬁ'equencies Themagnetron is reférred to: as‘a”crossed-‘ﬁeld-_
3 devxcej Co )




