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(~)e: Answer FIVE full questions, selectllJk";-
(':(\;U at least TWO questions from each(ii!t!:{.....
\:-:::) r-~
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~()) PART -A "'~ \'1
a. What is channel lengfh-i3 '~Iation? Derive the expre~~~n:}Br finite output resistance of an

NMOS transistor in satu'r~;an- egion. ~\ (08 Marks)
b. Calculate the value ofrDs c(~fried for a device hax-iif I(= 100 JlAN2 and W/L = 10 when

opera~ed with an ov~rd:ive :ol~ge ~f 0.5V. Ass~,~~~~sistor is opening in triode region.
c. Explain any three Biasing CtrCU~~~OS amplttt~i>CMRIT LIBRA t.'I / (04 Marks)

~ \7/ /\ (eil...<, BANGAi.ORE.560037; (08 Marks)V ~ I \:;:,0;
a. From the small signal operation of~(~?~if)w, derive the expression for i) DC bias point

ii) Signal current in the drain terminal /iii) tf>.msconductance and iv) Voltage gain.
\.\ <:_ (08 Marks)

b. A transistor amplifier is fed with a sj.g~~~ ?~rG~~:ing an open circuit voltage Vsigof 10mV
and an i~ternal resistance Rsig of 19.~~. v i~'i3~)V.oare measured both without and with a
load resistance RL = 1Okn conn~Gt:~Jto the am Iifier output. The measured result are as
follows: ~~v c:V,

. /~I Vi mv)'().-~(mv)«' Wlith RL 8' :':1f(~\(!. II '=\'Vithout RL 9 9.,:/ ,
Find: i) »; ii) »; ~)ii) o, and iv) Gvo. ?-~..-0 (04 Marks)

c. With a neat circuit ~~~, and small signal model of c6"~~~ drain amplifier prove that
Avo= 1 and G, = 1. -, "0 ~~\ (08 Marks)

@~~/'
a. F?r the high fr~~e~ e~uivalent circuit_of a common s~urce ~ ';~)~ am~lifier shown in

FIg. Q3(a) hax~ijiSRsig - 100Kn, Rin - 420Kn, Cgs - Cgd - \~B,··gm - 4 MAN and
r> -,:::~ V' '-',

R~ = 3.33Kn~\.-' irid the midband voltage gain Am = VO and upper 3dI(~~ [uency.
(\ ,,--," ..--.0\L}.,"-:::-Y sig co )
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b. W~ai:~~ Jing. of:t:t0~PET? Explai~ two types. of scaling with exampl~:;l z) (04 Marks)
c. With a\:~7at:~clrc.U1t.dlagram, explam the basic MOSPET current(\~Qqrce and MOSPET

current st~~~~clrcult. \,:::.2V (08 Marks)
'-'\; /\ 0\~\<?-,,/;I.~ \.~0)o,/,:,!-_-) c-, \.,

a. Derive the exp~~0;Q\for Rin, GyQ,Ay and G, of common gatet:arlfpJifIer with active load.. g.\ )<J . .. ~~:?). ~10M~rks)
b. Consider a CC- P a,IJ'~lfier such that m Pig Q4(b) 'X~.VWge following specifications.

II = 12 = lmA, and r~l}Vical transistors with P = 100, ~1:~\'4Q('jMHz and C~ = 2pP. Let the
amplifier be fed with 'ir-=-~6: a Vsighaving a resistance R~l~~Kn and r, = 2Smn. Assume a
load resistance of 4Kn, ~\/~mA/V. Find the voltag~~n Am. (10 Marks)
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a. Derive the expression for 9,,?puii5i1 mode gain co~in;.\mode rejection ratio of the MOS
Differential amplifier. (( __5) 0;;::.;::;.;::::;) (10 Marks) ,

b. With a neat circuit diagr~ / I plain the working of acti' e1}a-sled MOS Differential pair.
/'~'" <,'/" ..":> (10 Marks)

a. With a neat block gia~~:xPlain the General structure :;;~1~a.9k. (08 Marks)
b. Explain the effe:/i'G'f phase margin on closed loop r~$PQose and hence prove

~~~I ?~
thatlAr(jw ,)17' ~;k)/ .c<r;:))

'~~ \:?J
c. Explain the~~~~rties of Negative feedback. ;;:::;)\_1 \<::;:(0)
a. With neaf c cuit diagram, explain the working of instrumentation ampliffP 0 (08 Marks)
b. C~nsi~ .t}iinverting con~guration tith R, = lKn and R2.= 100Kn. Pin<d-t~~:ylose~ loop

gain-for the cases A = 10 and 10 . In each case determine the percentage/ efr~r in the
m~Q3ie ofG relative to the. ideal. value 0~R2/R, (contain with A = (0) Also d'eie'tz915nethe

J. ,.ltage V, th~t a~pe~rs at the mv:rtmg terml?al when :'i = ~.1V,. . V~~6)~~rkS)
C. "\Vltfi>a neat CIrCUItdiagram explain the working of antilogarithmic amplifier, (06!1\!-~~<S)
~~ ~~ /

a. Explain Digital IC technology and logic circuit families. (08 Marks)
b. Prom the VTC curve, explain the static operation of CMOS invertors. (06 Marks)
c. With example explain the working of CMOS logic gate circuit. (06 Marks)
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