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1 Using small signal model of MOSFET derive the overall gain and output impedance| [10] (CO2 | L3
" pf CS amplifier without source resistance.
Draw and explain the complete frequency response of a common source| [10] L2
2 . . . . co2
amplifier. Derive the expression for its lower cut-off frequency.
Find the midband gain AM , and the upper 3-dB frequency fy of a CS amplifier] 0 oo
3 fed with a signal source having an internal resistance Rsig = 100 kQ. Theamplifier| [10] L3
" | has RG = 47M0O, RD = RL = 15 kQ, , gm=1mA/V, ro=150kQ2 |, Cgs=1pFand
Cgd=0.4pF
State Barkhausen criteria for oscillation.With relevant circuit diagrams and
4 _ ! 5 X _ [10] |co2 | L2
equations explain the following a) Hartley Oscillator b) Crystal Oscillator.
Explain the working of a monostable multivibrator using 555 Timer IC. Design acircuit
5. | using 555 Timer to get a monoshot pulse of width 10ms. Choose C = (0. 1uF [10] |CO4 [ L3
. . . . . - . Co4 | L3
Explain the operation of 4-bit R-2R DAC with neat circut. For the R-2R DAC,with| [10]
6. | R=10k{} and RF=20k{) and VREF=5V, determine the output voltage when the
inputs b2=b1=5V and b0=b3=0V
|) Derive the expression for gain with feedback for an operational amplifier in noninverting
7 konfiguration. L2
b} Write short notes on AC and DC amplifiers using opamp [10] |CO4
A CS amplifier utilizes a MOSFET biased at Ip=0.25mA with V5y=0.25V and
Rp=20k€). The device has V4=50V. The amplifier is fed with a source having
R.i;=100kQ, and a 20-kQ load is connected to the output. Find Rin, Avo, Av and
8. Ro and Gy. If to maintain reasonable linearity, the peak of the input sine-wave | [10] |CO2 | L3
signal is limited to 10% of (2Vpy) what is the peak of the sine wave voltage at
the output?




1. Using small signal model of MOSFET derive the overall gain and output impedance

of CS amplifier without source resistance.
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2. Draw and explain the complete frequency response of a common source amplifier. Derive the
expression for its lower cut-off frequency.

=

FReEa REsPeNsE oOF Cs AMPUFI€R

» Dependence Of he Josm of the Moseey
CO"NOH S.IVQ MPLM On “4 ﬁt’u.?
‘f‘.vl f‘!!fv\.'t ﬁ?\“’ X

» Ccy Cen Cs Wavz Ac#’azLa ' ot J‘ﬂf‘:;_‘
sohen |z Shadhad Qe ehuvalent ckt

» Intevnal Capaciiamess Cgs awd Cgd wava
h:alzd‘ .

» Theaca oassum ‘ﬁm\l MVN'AJ 0n17 I'n

' e Mud bLawd —>'
s o A asf-dh-:c*m L;"wl“-*:”‘ ﬁ"
348 : bawd

9

Cos and
a4

- -— - = - - - ™

-
x



St
’ t:“ ‘k'z R‘.# '
x“m “off-l"n ﬁu}l
e ®
= by o’ g
| . arad*{ .
fm "
Criaish FJ.“
frv

cw
Cuaﬂ;

Ce
So 4.‘ ga
LY we ol
y wo bngn[’f o
act “NJ;I”&,IF)
enaml

®» (hax A j E:
QAN 4"5
é‘;‘?“ :'f‘f im e
J“:a'ku f:& PL‘ ‘\
e ',{ ! ;’/Cf‘”u A‘ud
e awd
R N : c"

Gontdsvad
) ru G omlr

* fi-
m‘l’w h":“ |
8..‘&\ tha“"

£

with (B
(¢ tD' f»"ﬂcl.



Low Frequency Response
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3. Find the midband gain AM, and the upper 3-dB frequency f H of a CS amplifier fed with a signal
source having an internal resistance Rsig = 100 kQ. The amplifier has RG = 4.7MQ, RD = RL = 15 kQ,
gm=1mA/V, ro=150kQ, Cgs=1pFand Cgd=0.4pF

The equivalent capacitance, C,,, is found as
Ceq = ( 1 +ngI,,)ng
= (1+7.14)x04 = 3.26 pF

The total input capacitance C;, can be now obtained as

C;y = Cy+ C,, = 1+3.26 = 4.26 pF

The upper 3-dB frequency fy is found from

T = ‘
H ™ 2mCin(Rge | RG)
_ 1
27 x 426 % 1072(0.1 11 4.7) x 10°
= 382 kHz
R(i ’
A = _—_—ngL
M= RabRy,
where
R, =r, IR, IR, = 15011151115 = 7.14 kQ2
g.R; =1x7.14 = 714 VIV
Thus,
4.7
= et __SET A PN
Am 47+0.1

4. State Barkhausen criteria for oscillation.With relevant circuit diagrams and equations explain the
following a) Hartley Oscillator b) Crystal Oscillator.
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5. Explain the working of a monostable multivibrator using 555 Timer IC. Design a circuit using 555 Timer
to get a monoshot pulse of width 10ms. Choose C = 0.1uF
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Given C=0.1uF

R=10m/1.1*0.1u =9.7kohm

6. Explain the operation of 4-bit R-2R DAC with neat circuit. For the R-2R DAC,with R=10kQ and RF=20kQ
and VREF=5V, determine the output voltage when the inputs b2=b1=5V and b0=b3=0V
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7. a)Derive the expression for gain with feedback for an operational amplifier in noninverting
configuration. b) Write short notes on AC and DC amplifiers using opamp
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8. A CS amplifier utilizes a MOSFET biased at | D =0.25mA with V OV =0.25V and R D =20kQ. The device
has V A =50V. The amplifier is fed with a source having R sig =100kQ, and a 20-kQ load is connected to
the output. Find Rin, Avo, Av and Ro and G V . If to maintain reasonable linearity, the peak of the input
sine-wave signal is limited to 10% of (2VOV ) what is the peak of the sine wave voltage at the output?

For CS amplifier

R, =RG

n

A — __gm(ro ” RD " RL)

g
Rout = Ka ” RD

G.. =~ RG “gm(ro “ RD " RL)
v RG+Rsig

Here RG=infinity

Rin= infinity

So Av=Avo

gm = 2lp/Vo, =0.5mS

ro = Va/lp =200kohm

A, =-0.5m*(200] | 15| |15)k

=-7.3V/V

Rout = 13.9K0hm

Gy = Av=-7.3V/V



