A
BT

Co

2. 'What do you, mennt by thei'fnal rnnaway""

3. 'What is the need of dlffelentlal amphﬁeﬂ
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Answe1 ALL questmns

PART A-— (10 X 2 20 marks)

1. Why ie FET known as Voltage _vanable reswter.?-

4. What 1s meant by bootstrappmg‘?

R

~ b C_alculate the o_utput resmtance‘ of' a source -foiloWer circuit. Given that

R, =0.75 kQ, 7, = 12 5k, and o= 11 3 mA/V.

- 6. Draw the low fre'quehcy equivalent’circuit of FET.

T What is Miller Effect" What is the effect of Mﬂle1s capac1tance on the

: flequency 1esponse of an amphﬁel‘?

8. De’fine Unity gain freque'ncy (fT)‘ e_md Beta cutoff _fr'eqne_n-cy, (fﬁ).l

9. Draw the MOSFET' current .sou'ree cireuit.

10. - Mentlon the advantage of NMOS amphﬁel Wlth depletlon 10ad than NMOS

L

amp11f1e1 w1th enhancement load




. PART B — (5 X 13 65 malks)

_. 11 (a) . (i), : Wlth 1elevant circuit dlaglam explam the voltage d1V1de1 b1as of
: : nchannel JFET. -~ . L . (6)-

- (ii) Detelmme the Q pomt Values of Ic and Vcg for the cncult in- -
" Figure L. Assume Ver = 8 V, R = 360 kQ and Re = 2 kQ.
: Also construct the dc load hne and plot theQ -point . * .| (7)

o Figure'ii :
() @) - Explam the methods employed f01 Blas compensamon and thermal
_ stabﬂlty of tlans1stor circuits. - - : (6)

‘(il) Determine Vcn Cand ¢ Ioo in' the' voltage-divider_.‘ blased‘_ '
" transistor circuit’ glven in F1gure 2. Assume V.,.=20V, R =6.8kQ,

»R =R, = R, =1kQ, ﬁmwo cand I =Tg+l,. - Assume

7 : 7 Flgure 2 . .

12 (a) Dlaw the cnomt diagram of a Cominon Emitter ampl1f1e1 with voltage -
divider bias, coupling capac1tor and bypass oapacﬂzm With the help of

_ smal] signal equivalent: circuit, obtain the expressmn for voltage gain,
© curr ent gam 111put and output 1mpedance : _ IR (13)'

Or
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(a) .

By (11)
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. PART B — (5 X 18 65 malks)

Wlth 1elevant circuit dlaglam explam the Voltage d1V1de1 blas of

n-channel JFET. . _ N R (6)-

Dete1mme the Q pomt Values of Io and. Veg for the cncult in -
' .Flgure 1. Assume Ver = 8 V, Rp = 360 kQ and Re = 2 kQ.

Also construct the dec load hne and plot the Q -point . * ., (7)

@

Dlaw the oncul‘c diagram of a Cominon Emitter amp11f1e1 with voltage -
divider bias, coupling capacutor and bypass capac:Ltm With the help of '
~ small-signal equivalent: circuit, obtain the expxesswn for voltage gain, -
' curlent galn 111put and output 1mpedance : _ IR (13)'

o Figwel. .

= Explam the methods employed f01 Blas compensatmn and thermal

‘Stabﬂlty of t1ans1sto1 circuits.: - : ' (6)

Determine Ver and * Io- in © the voltage-divider. blased‘_ '
" transistor circuit glven in Flgure 2. Assume V,.=20V, R, =6.8kQ,

'”?-R =R, R._lkg ﬁDC-QSO - and Ay =Tg+1I, - Assume
VBE—O7V SRR : b _ o (7 -

Y Ve

FlgureQ. C T -

Or
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13.

14.

by

(@)

(b)

(@)

1) With relevant ci_fcuit &iagramé,- explain the differential amplifier

applied with common mode voltage and differential mode voltage.

®

(i) fDlaw the h- pa1amete1 ‘model of Common emltter NPN tlansmtm :
7 and obtain its h- palametelq _ L (B

(D Dlaw the small signal equwalent cucult of NMOS source follower.

Also obtam the explessmn for the gam o 8) .
(i) -Wlth relevant cucult dlaglam explam cascode NMOS amp11f1e1
lcucult - o o : - o (5) '

rDetermme the small mgnal voltage gam of a JFET amphflel Con51der |

the circuit shown in Figure 3:with transistor parameters : Ipss = 12 mA, .

. Vp = -4V and A = 0.008 V-1, Also draw the Small- signal equwalen’c

circuit of common souxce JFET assummg bypass capacitor acts as a-

" sh01t 01rcu1t S ‘ o ' (18). ;

Vpp =20 V-

Figﬁl‘e. 3

() Draw the small signal equivalent éircﬂit of common emitter circuit
including the equivalent Miller capacitance.’ Also der'n*e the
-, expression for the Miller Capamtance . S (8

| (1 Calculate ‘the bandwidth fz and capamtance C’ of a blpolal'

transistor. Consider. a blpolar transistor ‘that has parameters
 fp =20GHzat I, —lmA Py == 120, C,u OOSpF VT 0.026V,

andgm—385mAfV ' T U U T (5)
- Or

1) Derivé the expression for b_eté cut off frequency: . R (5)

3 T 20410
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15;

@

G

o

~ voltage gain. .

- (1)

Determine the 3 dB frequency of an emitter-follower ampl:ifier'

circuit . with - an - . output . = coupling . capacitor.

Consider the_ circuit shown in . Figure 4  with- :transis'tor ‘
parameters f = 100, Vpp.= 0.7V; and Va = 120 V. The output -
' Coupling capacitance is Cpy = 1.4F, Ipng = 0.838 mA. The small-
signal parameters are: n= 310 -kQ, g, = 32.2 mA/V, and -

r, =143 kO. (8

o G

R5=0.5 L(l L . : C(‘z
w(0) 0 Rp=100k2E v
= = S0k S0k

S -0
Figure'd "

- With relevant “circuit diagrams, explain the working of NMOS

amplifier with depletion load. Also obtain the expression for small

Draw the small 's’ignal'équii}alént'ciréuit of NMOS'V inverter with
enhancement -load,dey_ice. Also obtain the small signal voltage gain.
Or... -

- With relevant cireuit diag'ram”and ééluivalent circuit diagram,

determine the voltage gain of CMOS common-source amplifier. (8)

Determine the small signial r‘voltage gain of the CMOS. common

source amplifier given in Figure 5. Assume transistor parameters |
- of Vipy =+0.8V, Vi = 0.8V, E'n = 80 /JA/ VZ, K,=40" vAfVE
WiL),=15. (W/L), = 30, and A =2, =0,01V, ‘Also, assume
M pigy =02mA. R k)

Vop -

+ e
Vi = o

BRI S

e




16,

- (a)

®

G

'PART C— (1x15= 15 marks)

“The circuit in Figure '6 is to be used as a Simple audio amplifier,

De51gn ‘the _circuit such that the lowel cmnel flequency is

S+ V.

Flgule 6

Desngn a blpolar amphﬁel to meet a set of spec1f1cat10ns The circuit-
conﬁguratlon to be demgned is-shown in F1gure 7 and is to amplify

~al2mV smusmdal 51gnal from a mlcrophone to a 0.4 V sinusoidal:

gutput slgnal. B =100, Vpp,, = 0.7V, VA = . Assume that the

_ oﬁtput ];es'i_stance Qf the micfophone is05kQ. R (8)

V=45V "

Rg=05k Cc

UO

by

5. 20410




(by The. design specifications 'of bipolar transistor audio amplifier are as
' follows. An audiolamplifiér'is to deliver an average power of 0.1 W to an
8Qspeaker from a microphone that produces a 10 mV peak sinusoidal -
. signal and has a source resistance of 10 kQ. Design has got three stages, |
‘namely input buffer stage, gain stage and output stage. Design the input’
buffer stage emitter follower and output stage emitter follower given in -
flgule 8 (i) and 8 (1) ST ‘ L (15) -

Veernv o T LY
T P Vee=12Y

Flgule 8 (1) o IV o FlgureS(u)

‘Figure 8 (1) mput buffe1 stage em1ttel fo]lowel and (u) output stage a
emlttel follower. : . : :
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