
Ttme Allowed Three Hours lvkmmwn lv!arks 200 

Canchdates should attempt any FIVE quesl!ons All quesl!ons carry equal marks Values of the followmg 
constants may be used wherever necessary 

Electroruccharge=-1 60 x 10-19 Coulomb 

Free space p ermeabihty = 4" x 1 o-' Hemy/m 

Free space p ermith mty = (1/36 ") x 1 0-9 Faradlm 

V elo a ty o fhght m free space = 3 x 1 08 m/sec 

Boltzmann constant= 1 38 x 10-23 Joule/K 

Planck's constant= 6 626 x 10-34 Joule sec 

(a) Why are the temperature coeffiaents of reSiStance of conductors and sem1conductors 
different? E1Cplam W!th reference to the parameters mvolved 

"' (b) What are the important properl!es of the folloWing matenals wlnch make them important m 
electrorucs? 

GaAs, Al20 3, Ruby, BaTi03 & Yttnum Iron Gamet (TIG) 

Ind!cate their sp eafi c apphcahons 

(c) What are the 2 types ofcapaators used m Sihcon Integrated Circuits (ICs)? Compare these 
W!th respect to their 

(i) capacitance/area (11) breakdown voltage V BD (111) voltage dependence 

Draw and expl am their eqmvalent arcmts 

(a) Explam and draw the capacitance vs gate voltage (C-VJ charactenshc of a Si NMOS device 
at (i) low and (11) lngh frequenaes What parameters can be determmed from these 
charactensh cs? 

(b) What parameters determme the threshold voltage Vr of aMOS demce? How can Vr be 
controlled? What phenomena become important in short channel demces and how are the 
device charactenshcs affected? 

" (c) A Sihcon NMOS demce has gate Width W = 100 ~m (1 o-< m), gate length L = 2 ~ (2 x 10-6 
m), OX!de thickness dox = 0 2 ~ (2 X 10-7 m), relahve dielectnc constant of oxide Cox= 3 9 
and electron mobility~= 0 08 m'N s 

Find the trans-conductance gm of the device m the hnear reg10n of operahon for dram voltage 
VD = 1 V 
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(a) With mathemahcal express10ns, define the properhes "stabihty" and "casuality" of a system 

" (b) Obtam the difference equahon to represent the discrete hme system of the figure g!Ven 
below 

l{nl ylnJ •• ' ' ~ 
11!n! 

' I ' 
·~ •• -•. 

·~ 
I -· ll[n-Z !:Is • ~[n-2] 

{Notl! ~-@II addtflon and liD ill lime shift] 

(c) For the above "direct form I" implementahon of a Lmear Time Invanant [LTI] system, denve 
the "direct form II" implemental!on Show the block diagram and p01nt out the improvement 

" (a) With sketches of waveforms, explam the four classes of Signals Menhon the Founer 
representahons applicable to thee 4 classes of Signals 

x(t) 

---~T---~--+1 t 

For the rectangular pulse shown m the above figure, detemune the Founer Transform of x(t) 
and sketch the magrutude spechum W!th respect to frequency 

(c) Deternune the Z-transform of the Signal 

I, n~-1 

' n~ 0 

x[ n] ~ -I n ~ 1 

I, n~ 2 

C, ohtetw1se 

Also obtam the DiScrete Time Founer Transform (DTFT) for th!S Signal 

( ,, 
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In the c1rcU1 t shown above, the sW!tch 1S opened at t 0 Fmd 1R, 10, V, and V s 

(b) Obtam the transform 1mp edances and adm1 ttances of 

(1) areS!StorW!th!mhal current 

(u) an mductor W!th 1m hal rurrent 

(111) a capac1tor W1 th 1m hal voltage 

,. 
,. •• 

t• 
F1nd theY-parameters of the arc111t shown above 

(a) What 1S a "m1crostnp hne"? G1ve the expresS! on for the charactenshc 1mpedance m terms of 
1ts d!menS! ons Where does 1 t fmd apph cahons? 

(b) When a transm!SS!on !me offimte length 1S tenrunated W!th a load equal to 1ts charactenshc 
1mpedance, 11 appears as an "mfimte !me" to the send!ng end source Jushfy th!S by applymg 
voltage and rurrent equat10ns 

(c) A !me from the transffi!tter output 1S 1 00 metres long and the frequency of the S1 gnal bemg 
transm!tled 1S 1 2 MHz The charactenshc 1mpedance Zo of the !me 1S 500 ohms Calculate 
the mput 1mpedance 1f the remote end 1S (1) open (u) shorted Neglect 1 osses 

(a) Explam bnefly the folloWing terms as apphed to charactensahon of measurement systems ,,, 
(111) 

accuracy 

resoluhon 

(v) hneanty 

(u) 

(!v) 

prec1S1on 

senS1hv1ty and 

(b) Draw a neat block schemat1c to 11lustrate d1g1tal measurement of frequency Explam the 
operat10n of the system 

(c) An analog voltage Signal whose h1ghest frequency 1S 1 KHz 1S to be d!gilally coded Wlth a 
resoluhon of 0 01 per cent covehng the voltage 0 10 V Determme 

(1) the m1mmum samplmg rate 
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(u) them1mmum number ofb1ts m the d!g1tal code 

(111) the analog value of the least S!gm ficant b1t 

(1v) the r m s value of the quanhzahon error 

(v) the aperture hme req111red for the AiD converter 
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~lli:TIU:INII:$ ANI:! Tllll:llMMUNII:ATION lNOINlEIUNill 

Ttme Allowed Three Hou10 lvkmmum lv!arks 200 

Canchdates should attempt Question No 1 whJch Js compulsory and FOUR more 

questwns tahng TWO each from &chon A and Section B 

Some useful constants are givm bdow: 

e = 1 6 x 10-19 coulomb 

m=9lxl0-31 kg 

h = 6 625 x 10-34 J-s 

c=3x108 m/s 

G = uru versa! constant of gramtah on, 6 62 8 x 1 o-11 m3/kg -s' 

M =mass of the earth, 5 997 x 1024 kg 

r = radms of the earth, 6 378 km 

(a) Denve the transfer funchon of the c!rcUlt shown below and 1denhfy the funchon of the 
C!Wil!l 

•• 
•• 

••• • -1 
(b) DiScuss the class!licahon of amplifiers based on funchon, frequency, conduchon angle, type 

ofcouplmg and load 

( cl C•l What are the vanous categones of setlllconductor memones? Explam thetr 
companson based upon speed (access hme), power reqU1rements, cost per b1t n01se 
1mmM1ty and p ack:tng denSity 

(11) What determmes the fan -out hm1tahons of MOS 1 og1c c1rcU1 ts? 
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Resolve f(t) m terms of step, impulse and ramp funchons Also find the Laplace transform of 
f(t) 

(e) A matched filter has a frequency response given by 

1- e -J2ffjT 

H(f)~ i"f 

Deternune the impulse response h(t) of the filter 

(c) In a 4-mput NAND gate, two mputs are to be used What are the ophons available for 
the unused mputs and wluch one 1S the best and why? 

(11) HowW!ll you obtain 8 to 1 MUX from 4 to 1 MUX's? 

(g) Prove that a (n, k) hnear block code of nurumum diStance d.nn can correct up to t errors if and 
only if 

!S:li2(J.nm-1) 

c 
(h) An X-band rectangularwavegU1de filled W!th a dielectnc (o, = 2 56) 1S operahng at 9 5 GHz 

Calculate group and phase velocihes Also calculate the TE and TM w<Ne impedances 

c 
(i) Define loaded and unloaded Q of a parallel R-L-C circuit and show that external Q(Q,), 

loaded Q(Qil and unloaded Q(Q,) are related through 

( ( ( 

-~-·-G G G 

6) D!Shngmsh between 

(i) Local and Global vanables 

(11) Call by value and Call by reference 

(111) Clock cycle, Maclune cycle and mshuchon cycle 

(iv) Instruchon and Microinshuchon 

SECniiNA 

2x4 = 8 

(a) Draw the circuit of an astable mulhvibrator usmg p-n -p tranS!Stors, whose output 1S a square 
wave W!th steep edges Also draw the labelled w<Neforms at the collectors and bases of the 
two tranS!Stors Determme the frequency of the output waveform DiScuss its apphcah on as a 
voltage to frequency converter 
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(b) In an R-C coupled amphfier, shown below, the BJT has Jf, =50 All bypass and couphng 
capaators are assumed to have zero reactance at the Signal frequency F1nd the qmescent 
cond!t10ns and draw the small-S! gnal eqmvalent c1rcu1t, neglechng h,. and h,. 

'" 

~·· 
R

0 
= 3.8 kn 

cc,--> "' 

C 0 ,-->"" I 
• . ( • • • ' ~ " " c< ... ., 

•• 

0 e " • 
" 

• 
(a) Draw a BJT RAJVI cell and explam how data can be stored and retneved from 1t 

(b) On what factors the sW!tchmg speed of a BJT and a MOSFET depends? 

Draw the c1rcmt of a 2-mput TFL totempole output NAND gate W!th the help of four tranSiStors (a 
mulhmeter, phase sphtter, and totempole amphfier tranSiStors) 

(a) Explam the fun chon of mulhmeter tranS! stor What 1s the d!sadvantage of usmg back to back 
d1odes m place of mulhmeter tranS! stors? 

(b) Explam the funct1on of protectmg d!o des connected to mulhmeter tranSistor 

(c) Why the output of these gates cannot be W!re-ANDed? 

(d) Why th!S log1c c1rcmt 1S faster than open collector log1c arcmt? 

(e) What determmes the fan -out hm1tahons of th!S arcu1t? 

( ,, 

•• 
Determme the value ofk and veloaty feedback constant kv so that the max:1mum overshoot m 
the umt step response 1S 0 2 and the peak hme 1S 1 sec W1th these values of k and~, obtam 
the nse hme and setthng hme 

(b) ConSider a closed loop system whose loop transfer funchon 1S 

£ -· G(s)H(s)= (e ) s s + 1 

Determme the ma:nmum value of the gam k for stab1hty as a fun chon of dead hme T 
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SECnON B 
(a) ConSider the Signal s(t) shown below 

•{t) 

' -, 
' o, ' ' '~ , 

(1) Determme the 1mpulse response of a filter matched to Signal s(t) 

(11) P1 ot the matched filter output as a funchon of l!me 

(111) What 1S the peak value of the output? 

(b) Show that the mput-to-output SNR gam of a matched filter depends on the product of the 
mput Signal durahon and the n01se bandWidth 

(a) What ate the d1fferent types of errors m Delta modulator? How can these be removed? 

(b) Explam the pnnc1ple of operahon of DPSK transtllltter and rece1ver 

(c) Determme the S1 gnal-to-quanhzah on raho of a Delta modulator for a smus01dal Signal With a 
b1t rate of 64 kWs and mput Signal bandWidth of 4kHz 

(a) The mS!de d1mens10ns of an X-band WR 90 wavegmde are a= 2 286 em and b = 1 016 em 
Assume that the wavegu1de 1S aJr-filled and operates 1n dommant TE10 mode, and that the aJr 

Will breakdown when the max~ mum electnc field mtenS!Iy iS 3 x 106 Vim Fmd the max1mum 
power that can be transffi!tted at f= 9 GHz in the waveguide before a1r breakdown occurs 
Denve all the necessary equat10ns 

(b) The system n01se temperature at the mput of the LNA of a satelhte rece1 ver stahon operahng 
m the C-band 1S 450 k If the d!ameter of the receiver antenna (parabohc reflector) 1S 30m, 
compute the earth stat! on figure ofment 

(a) What 1S the d!fference between iSolated I/0 and memoty - mapped I/0 ? What are advantages 
and diSadvantages of each? 

(b) What are the advantages of 80 86 over 80 85 ? What are the hmitahons of 8 08 6 ? 

(c) Explain, W!th example, the use of RST 6, 8085 mshuchon 
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(d) W1th the help of block d1agram, show the mterfacmg of a d!g1tal computer Wlth the analog 
reqmred for the controlling and momtonng of a phySical vanable (assumed to be analog) 
Explam the funcl!on of 1ts 1mportant blocks 
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