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Sixth Semester B.E. Degree Examination, Dec.2016/Jan.2017
Micro Electronic Circuits

Time: 3 hrs. Max. Marks:100
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Note: Answer FIVE full questions, selecting
at least TWO questions from each part.

PART - A

Define the following parameters with respect to MOSFET:

i) Threshold voltage; ii) Overdrive voltage. (05 Marks)
Explain the breakdown effect occurs in MOSFET. (05 Marks)
Draw the biasing circuit using a drain to gate feedback resistor and explain it. (05 Marks)

For the circuit shown in Fig.Q.1(d), find the values of R and Vp to obtain a current Ip of
80uA. Let the NMOS transistor have V; = 0.6V, pn Cox = 200 pA/Vz, L = 0.8 um and
W = 4 um. Assume A = 0. (05 Marks)

Npp = %2\
R
Vyp

———
———

Fig.Q.1(d)
What are the disadvantages due to short-channel effects? (05 Marks)
The high frequency response of an amplifier 1is characterized by the TF
1-—
Fu(s) = 10 . Determine the 3-dB frequency. (05 Marks)
(l + ia—j (1 + > 7 j
10 4x10
What is current steering? Mention its advantages. (05 Marks)
Draw the circuit of basic MOSEET current source and explain it. (05 Marks)

Draw the circuit and small signal equivalent circuit of common source amplifier with active

load and explain it. (06 Marks)
What is cascade amplifier and mention the basic idea behind the cascade amplifier?

(06 Marks)
Draw the circuit of double cascading and explain it. (08 Marks)
Draw the transistor pairing circuits and mention the advantages of each pair. (06 Marks)
Draw the circuit of cascade MOS current mirror and explain it. (06 Marks)
Explain the operation of a MOS differential pair with a common mode input voltage and
mention the relevant equations. (08 Marks)
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PART - B
The differential amplifier shown in Fig.Q.5(a) uses transistors with B =100. Evaluate:
i) Input differential resistance (Rig).
i) Overall differential voltage gain Vo/V, (neglect the effect of V).
ii) CMRR in dB. (Assume Acn = 5 x 107).
iv)  Input common mode resistance (assuming that the early voltage V4 = 100V. (10 Marks)
A *\SV

SN
T = Amwn
AL OOKR]

Fig.Q.5(a)
Draw the two-stage CMOS Op-Amp circuit and explain it. (10 Marks)
Explain the properties of negative feedback. (10 Marks)
Explain the effect of feedback on the amplifier stability and pole location. (07 Marks)
What are the properties of current amplifier? (03 Marks)

Derive the expression for the closed loop gain Vo/V,, of the circuit shown in Fig.Q.7(a).
(08 Marks)

With the help of mathematical analysis, explain how to minimize the temperature effect in
logarithmic amplifier. (10 Marks)
What are DC imperfections? (02 Marks)

Obtain the PUN from the PDN and vice versa for the following expressions:

) Y=A(B+CD) i) Y =A(B+AC) (12 Marks)

Define the following parameters with respect to CMOS:

i)  Propagation delay

ii)  Robustness

iii) Delay power product

iv) Dynamic power dissipation. (08 Marks)
¥ %k %k % x
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USN 10EC63
Sixth Semester B.E. Degree Examination, June/July 2016
Microelectronic Circuits

Time: 3 hrs. Max. Marks:100
Note: Answer FIVE full questions, selecting
any Three from Part—A and Two from Part—B.
PART — A
1 a. Derive the expression of ip — Vpg relationship for triode and saturation reglon of a NMOS
transistor. (i (10 Marks)
.. W  8um s st
b. For the MOSFET with g 38 , calculate the values of VGS andaVDs(mm) needed to
pm
operate the transistor in the saturation region with a dc cprrent Ip = 100. Assume
K! =194 uAN and V,=0.7 V. ) (05 Marks)
c. Write the expression for the relationship between Vg and Vt Mentlon the effect of Vgg on
the channel. . (05 Marks)
2 a. What are the benefits of short channel MOSFETs? (06 Marks)
b. Explain the operation of a MOSFET current mir}or. (06 Marks)
c. Draw the circuit of a MOS current steering eircuit and explain it. (08 Marks)
3 a. Explain CMOS implementation of the jcommon source amplifier and also draw its i-v
characteristic of the active load and'transfer characteristic. (10 Marks)
b. Consider a common gate ampllf ier specified as follows :
wW_ 72
. 036“”‘ H,Cox =38THAIV?, v, =18 KQ, Ip = 100 pA, g, =125 mA/V, 7 =02,
pm
10 KQ RL 100 KQ Cgs == 20 E‘ ng = 5 fF and CL T 0 Fmd AVO, Rm, Rout, GV, GIS,
G and fj;. C (10 Marks)
4 a. Whatis cascade amphﬁer" Mention the basic idea behind it. (04 Marks)
b. Derive the expression of voltage gain and open circuit voltage gain of a IC-source follower.
Draw its;small signal equivalent circuit model. (08 Marks)
c. Explam the operation of a MOS differential pair with common-mode input voltage.
" (08 Marks)
5 a.i Explain the operation of a two-stage CMOS op-amp configuration. Mention its features.
(10 Marks)
b. Illustrate the method of differential to single-ended conversion. (07 Marks)
¢.  What are the factors contribute to the dc offset voltage of the MOS differential pair?
(03 Marks)
PART - B
6 a. Discuss the properties of negative feedback in details. (08 Marks)
b. Explain the relationship between stability and pole location of an amplifier with effects.
(06 Marks)
¢. Draw the block diagram, representation of a series-shunt feedback amplifier and derive the
expression of input resistance with feedback. (06 Marks)
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Design a non-inverting amplifier with a gain of 2. At the maximum output voltage of
10 V and the current in the voltage divider is to be 10 pA. (05 Marks)
With a mathematical analysis and circuits, explain the temperature effects in Logarithmic
amplifier are to be minimized. (09 Marks)
Draw the sample and hold circuit using op-amp and explain it. (06 Marks)

Define the following parameters of a logic circuit family and write the expressions :
i) Propagation delay.

ii) Robustness

iii) Delay-power product.

iv) Dynamic power dissipation. " (08 Marks)

Implement :

i) F=AB+CD using the AND-OR-INVERT gate logic. ‘

ii) F= (A+B)C+D) using the OR-AND-INVERT gate logigghgz‘i' (12 Marks)
¥ sk ok k k
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USN 10EC63
Sixth Semester B.E. Degree Examination, Dec.2015/Jan.2016
Microelectronics Circuits
Time: 3 hrs. Max. Marks:100
Note: Answer any FIVE full questions, selecting THREE

Jrom PART-A and TWO from PART-B.
PART - A
1 Explain channel length modulation effect and derive an expression for finite output
resistance of a MOSFET in saturation region. (08 Marks)

Analyze the circuit shown in Fig. 1(b) to determine the voltages at all nodes and the currents

through all branches let the nMOSFET V, = 1V and k, —% =1mA/ V2, Assume A =0,

(08 Marks)
NoD NpD =41DV
4
—bk N
P"\'.'lom ko
RQSIOMJL R,S = bk o
Fig.Ql(b)
Explain briefly biasing using constant current source. (04 Marks)
Derive analytical expressions for transfer characteristics of CS amplifier. (08 Marks)

Fig. Q2(b) shows a discrete CS MOSFET amplifier utilizing the drain to gate feedback
biasing arrangement. Determine the small signal voltage. Gain its input resistance and the
W

largest allowable input signal. Let V,= 1.5V, ki T =0.25mA/V? and Va=50V.
Vop = +iSv

R":mm 5

vi % ’———.’L ve
——| Ry =lokwn

Fig.Q2(b) (07 Marks)
Briefly explain common drain amplifier. (05 Marks)

With neat circuit diagram, explain basic BJT current mirror and derive an expression for CT

ratio of BJT current mirror for finite 3. (08 Marks)
Dernive an expression for 3dB frequency fi for an amplifier having 2 poles and 2 zeros.

(08 Marks)
Explain millers theorem. (04 Marks)
Briefly explain common source amplifier with active load. (10 Marks)
With neat circuit diagram, explain the MOS cascode amplifier. (10 Marks)

lof2



10EC63

PART-B

Explain the operation of MOS differential pair with a common mode input voltage.

{07 Marks)
Briefly explain the basic operation of BJT differential pair with neat circuit diagram.

(07 Marks)
Explain two stage CMOS OPAMP. (06 Marks)
Write a note on gain desensitivity and bandwidth extension. (06 Marks)
Draw the ideal structure and equivalent circuit of the series shunt feedback amplifier and
explain. (10 Marks)
Write a note on amplifier with a single pole response. (04 Marks)

Derive an expression for the closed load gain (vo/vi) of the circuit shown in Fig. Q7(a).
Assume the OPAMP is ideal. (06 Marks)

Ra x Ry

R

+
> v
vi Th o

&

Fig.Q7(a)
Explain instrumentation amplifier with neat circuit diagram. (08 Marks)
With neat circuit diagram, explain antilog amplifier. (06 Marks)

A CMOS inverter fab__ricated in a 0.25 pm process has Cyy = 6 fF/umz, MnCox = 115 uAjvz,
MpCox = 30 MA, Vg = —v, = 04v and Vpp = 2.5v. The W/L ratio of Q, is
0.375 pm/0.25pm, and that for Q; is 1.125um/0.25 um. The gate — source and gate drain
overlap capacitances are specified to be 0.3 f F/um of gate width. Further the effective value
of drain body capacitances are Cypy = IfF and Cgqp, = 1 fF. The wiring capacitance

Cw=0.2fF. Find tpy., tpLy and tp. (10 Marks)

Implement F=AB + AB using AOL (05 Marks)

Explain two single input domino CMOS gate. (05 Marks)
* ok % K %
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USN 10EC63
Sixth Semester B.E. Degree Examination, June/July 2015
Microelectronics Circuits
Time: 3 hrs. Max. Marks:100
Note: Answer any FIVE questions, selecting
THREE from Part-A and TWO from Part-B. .-,
PART - A L
1 Derive the ip — Vpg relationship ot a MOSFET for triode and saturat{cin region. (12 Marks)

For a MOSFET process technology with W/L = 8 um/0.8 pm fox'= 8nm, €, = 3.9 pp, = 450

cm>/v.s and vi=0.7V.

1) Find C,, and K.

i)  Calculate the values of Vgs and Vpsms needed to operate the transistor in the
saturation region with a dc current Ip = 100  HA.

iii)  For the device to operate as a 1000 resistor find the value of Vgs required for very

small Vps. by {08 Marks)
Derive the expression for input resistance, output resistance, voltage gain and overall gain of
a grounded source amplifier with a.gléiﬁ' diagram. (08 Marks)
Design the biasing circuit showmm Fig.Q.2(b} to establish a drain current ip = 0.5mA.
w N
e — Db J_
{?3 R ib
R o
$ :
__ Q\:‘ fea. >
RN
N =
Fig.Q.2(b)

MOSFET has vi = 1V, kK (W/L)=1 mA/v’and Vpp = 15V, Assume one-third Vpp across

Rp and Rs and neglect channel length modulation & = 0. Determine percentage change in
value of ip when MOSFET is replaced with another having v,= 1.5V, (12 Marks)

Explain the operation of a MOSFET current steering circuits with necessary expressions.

{10 Marks)
What is MOSFET scaling? Compare MOSFET parameters before and after scaling in
constant field scaling and constant voitage scaling. (10 Marks)

Explain CMOS implementation of CS amplifier and arrive at voltage gain expression

Ay = gm) 101/2. (10 Marks)
Derive an expression for the short-circuit transconductance G,, of the MOS cascade
amplifier, (10 Marks)
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Explain operation of MOS differential pair with common-mode input voltage V., and
determine the highest and lowest value of v., over which the differential pair operates
properly. (08 Marks)
For a MOS differential pair in Fig.Q.5(b).

Fig.Q.5(b)

Vop = Vss = 1.3V, k(W/L)=4mA/V?, v, = 0.5V, I ="0.4mA, Rp = 2.5 KQ neglect
channel length modulation,

i) Find Vv and Vgs for each transistor.

ii)  What is the highest value of V, for Q and €); to remain in saturation?

i) If the current source I requires a minimum voltage of 0.4V to operate properly what is

the lowest value allowed for V. and Van"‘ (12 Marks)
Discuss with neat diagram the 1‘% Sic fcedback topologies. {08 Marks)
Explain the properties of negatveteedback. (08 Marks)
What is the general st:ructureQﬁfhe feedback amplifier? (04 Marks)
Expiain the operation\ﬁ analysis of single op-amp difference amplifier to determine it
common mode gai . (10 Marks)
How op-amp cigg{iité can be used as signal integrator and differentiator and determine the
time constants? {10 Marks)

u‘.:.‘
Describph “circuit structure and static operation of CMOS invertor, (08 Marks)
With cxample explain PUN and PDN CMOS logic gate circuits. (08 Marks)
Rqal}e two input NOR gate and two input NAND gate using CMOS gate. (04 Marks)
F ok ok ok %
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USN

10ECe63

Sixth Semester B.E. Degree Examination, Dec.2014/Jan.2015
Microelectronics Circuits

Time: 3 hrs. Max. Marks:lOO

Note: Answer any FIVE full questions, selecting
atleast THREE questions from Part-A and TWO from Part~,3

PART - A
Derive. an express1on for drain current of a MOSFET in different reglons of operation,

(06 Marks)
De31gn amrcult of Fig.Q.1(b), so that the transistor operates atIp = G 4mA and Vp = +0.5V.

The NMOS transistor has Vi= 0.7V, pCox = 100pA/V?, 2 1 pm and W = 32pm. Neglect

channel length modulation effect (A = 0). (04 Marks)
Vpp =425y '
I"J Rp
Fig.Q.1(b)
T I lZRs
Ves = -a-5v
Draw the small signal circuit mod'e_l;of MOSFET when |VSB|¢0 and explain briefly.
(e including the body effect). I (04 Marks)
For the common drain amphfier, stage draw the small signal equivalent circuit and drive
expressions for Ay, Avo, Gy, Rm and Rout. . (06 Marks)

Compare and explain the Important characteristics of NMOS and NPN transistors.
(05 Marks)

With a neat circuit d:agram and equations explain the bas:e BJT current steering circuits.
(05 Marks)

midband voitége gain Ap = V,/Vi and upper 3dB frequency fn using open c1rcu1t time

constants (08 Marks)
C

A q PR

) Rs.‘svm 0 _L_+ll i 1_1‘

Fig.QQ.2(c) i % B £ @Ty %)3# " Vo

Where R} =3.3KQ; R, =100KQ; 420KQ Coe = Caa = 1P, g = 4m A/V. -

For the emitter follower blased by a constant current source I shown in Fig.Q.2(d), draw the
high frequency equivalent circuit clearly naming all the components: (02 Marks)

Fig.Q.2(d)
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A CMOS common source amplifier shown in Fig.Q.3(a) is fabricated with
W/L = 100 un/1.6 pum for all transistors. With Kn' = 90 pA/V? Kpl' = 30 pA/Ve,
IREF = 100pA, Va, = 8 V/um and Vap = 12 V/um, determine the following quantitics

Bml, Lol, o2, Avo. {06 Marks)
Vipp +
Ysq +
_ ] —i &2 \9
Fig.Q.3(a) -
by
Yo
24 +°_| 8
. V¢
ARG 3t

S ? .
Draw the M@@ .cascade amplifier circuit with current source h;gising W1th the help of small
signal equlvahmr circuit. Show that the cascading 1ncrea,sas ‘magnitude of open circuit
voltage gain from Aqto Al 5 (06 Marks)

Write short notes on' cascade MOS current mirror mrcq;t (04 Marks)
Find A, for an NMOS transistor fabricated in a 0.4um CMOS process for which
Kn' = 200pA/V?, and VA! = 20V/um. The transistor has a 0.4um channel length and is

operated with an overdrive voltage of 0.25V. What must be W for NMOS transistor to
operate at I[p = 100pA? Also find ﬂ‘o a,nd gm ' (04 Marks)

Explain the operation of MOS dlfferential pair with a differential input voltage and derive
the range of differential input for dlfferentlal mode of operation, (08 Marks)

“los L — for the actw"é loaded MOS differential amplifier.

Prove that A, = _
. 2RSS b+ gm3 r

(08 Marks)
For the BJT differential: amphﬁer having 3 = 100, matghed to 10% or better, and areas that
are matched to 10% er better, along with collector resistors that are matched to 2% or better,

find Vos, Ig and Im “The dc bias current is 100pA, ne (04 Marks)

Explain the“emeratlon of MOSFET as a linear amplifier. (05 Marks)

For thgconnnon base amphﬁer shown in Fig.Q.5(b) draw the small §1gT1al equivalent circuit

and hence derive an expression for Rin, Rey and Ay, : (06 Marks)
Vee '

Fig.Q.5(b)

A MOS differential amplifier is operated at a total current of 0.8mA, using transistors with
W/L ratios of 100, K/ = pn Cox = 0.2 mA/V?, Va = 20V and Rp = 5KQ. Find
Vov = (Vgs — Vi), Em, To, Ag. (05 Marks)
Explain channel length modulation effect of MOSFET. (04 Marks)

20f3
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PART - B
What are the four properties of negative feed back? Briefly explain about each property.
(08 Marks)
For the series-shunt feedback ideal amplifier find Ay, R;sand Ray. (06 Marks)

Discuss the method of frequency compensation for modifying open loop gain A(s) so that
the closed loop amplifier is stable, by introducing a new pole in transfer function at
sufficiently low frequency. (06 Marks)

Draw the circuit diagram of basic difference amplifier and derive an exprcsmon for the

output voltage Vo, and differential input resistance Riq4. " (05 Marks)
Show that the gain bandwidth product of an inverting amplifier is smaller than that of a non
inverting amplifier. (05 Marks)

Find the output voltage of the circuit, assuming Op. Amp M1 has DC open loop gain of

1x10° and a bandw1dth of 10 rad/sec., op amp M; is an ideal op amp (Ref Fig.Q.7(c)).
e (06 Marks)

Sok .

Fig.Q.7(c)
Write a note on use of op—amp' in sample and h@“[d--ujrcuit. (04 Marks)

Draw the basic structure. of CMOS inverter and explam the voltage transfer characteristic of
CMOS inverter S (08 Marks)
Consider a CMOS inverter fabrlcated in a 0.25um process for which Cy = 6fF/pm

tn Cox = 11SRAIVZ, m,Cox = 30UA/V?, Vi = -V = 0.4V and Vpp = 2.5V. The WIL ratio of

Qnis 0. 3?5441&1]0 25um and for Qg is 1.125pum/0.25um. The eqmvalent capacitance value is

6.25fF. Find tpyy, tpry and tp. (06 Marks)
Explain with neat circuit diagrams about pull-up and puli- -down netWOrks used in CMOS

logic circuits. (06 Marks)

% ok ok ok K
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USN 10EC63
Sixth Semester B.E. Degree Examination, June/July 2014
Microelectronics Circuits
Time: 3 hrs. Max. Marks: 100
Note: Answer any FIVE full questions, selecting
atleast TWO questions from each part.

PART - A
1 With a neat diagram, derive the expression for ip in saturation and triode region. What
happened to ip if the channel length modulation is considered? ' (10 Marks)
Draw the large signal equivalent circuit model of NMOS and explain. (04 Marks)

Determine the voltages at all nodes and the currents through all the branches of following
circuit. Let Vi = 1V and kn'(W/L) = 1mA/V*. Neglect the channel — length modulation
effect. (06 Marks)

\IDD:' IO

Ro= GK(L
&Mz

oM ST

Roa-10 (RS:QKQ_

Z E
Fig.Q.1(c)

Show the development of the T equivalent — circuit model for the MOSFET from hybrid
7 model without channel length modulation. (06 Marks)
Draw the circuit of common-source amplifier with a source resistance. Draw its small signal
equivalent circuit with yo neglected. Obtain the expression for Vi, id, v,, Ay, Ay, and the
overall voltage gain G,. B (10 Marks)
What is scaling? Differentiate constant field scaling and constant-voltage scaling. (04 Marks)

Briefly explain about short channel effect due to scaling. (06 Marks)
Compare NMOSFET and BJT in terms of

1) Current voltage characteristic.

iy High frequency model.

111)  Output resistance. {06 Marks)
Following figure shoes the high frequency equivalent circuit of a common-source MOSFET
amplifier. The amplifier is fed with a signal generator Vsig having a resistance Rsig.
Resistance R m is due to the biasing network. Resistance R is the paralle! equivalent of the
load resistance RL, the drain bias resistance Rp, and the FET output resistance ro. Capacitors
cgs and cgd are the MOSFET internal capacitance:

1 of 2
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1)  Draw the equivalent circuit at midband frequencies.

i1} Draw the circuit for determining the resistance seen by Cgs.

i) Draw the circuit for determining the resistance seen by Cgd. For Rsig = 100KQ,
Rin = 420KQ, Cgs = Cgd = IpF, gm = 4mA/V, and Rt = 3.33KQ

1v)  Find the md band voltage gain Am= Vy/Vsig.

v)  Find the upper 3-dB frequency fi. (08 Marks)

In common-gate amplifier with active load, obtain 3-dB frequency fy using open circuit time

constants. Draw the circuit required for determining Rgs and Rgd. {08 Marks)
Draw the Cp — Cs, Cp — Cr and Cp — C, configurations, (06 Marks)
Draw an I¢ source follower circuit. Obtain its small-signal equivalent circuit and obtain its
voltage gain A, = 7" (06 Marks)
1
PART - B
Obtain common-gate and common-thode rejection ratio (CMRR) of the MOS differential
amplifier. Also find the effect of RD"'fﬁléifnatch on CMRR. (12 Marks)
Draw the two-stage CMOS op-amp conﬁguraxlon and briefly explain. Obtain overall dc

open-loop gain. . (08 Marks)

Briefly explain about

i) Voltage amplifier

ii)  Current amplifier

iti)  Trans conductance amplifier

1v)  Trans resistance amplifier. - (08 Marks)
Explain about series-shunt feedback amplifier with diagram and obtam the expression for
input impedance and output impedance. o (08 Marks)
Briefly explain about stability and pole locations. o (04 Marks)

Draw and explain about weighted summer capable of implementing summing coefficients of

both signs. (06 Marks)
Explain about DC imperfections. (04 Marks)
Write short notes on:

1) Antilogarithmic amplifiers.

11) Analog multipliers. (10 Marks)
Draw the CMOS realization of A01 gate and explain with truth table. (08 Marks)
Draw and explain the exclusive OR function using PUN and PDN. (08 Marks)
What all are the parameters used to characterize the operation and performance of a logic
circuit family. (04 Marks)

% %k %k % ok

2of2


https://play.google.com/store/apps/details?id=com.vtu.all

fication. appea! to evaivator and - or equations written 2g, 42:8 = 50, will be treated as malpractice.

1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.
. Any revealing of identi

-

Important Note :

USN

Sixth Semester B.E. Degree Examination, Dec.2013/Jan.2014
Microelectronics Circuits

HOF.C63

:l”il11e: 3 hrs. Max. Marks: 100
. Note: 1. Answer FIVE full questions, selecting
. at least TWO questions from each part.
,r:';.n; : 2. State all assumptions, including missing dm’g’z.
PART - A

1 a. Derive an’ eXpressmn for drain-to-source current ipg from ip v/s Vg relationship for triode

and saturation regions of n-MOSTET., {
b. Foran 0.8um technology for which tox = 15nm, p,, = 550 cmzN Find k' and ¢
overdrive voltage Voo = V,, — V, required to operate a transistor hawm__ Wil

10 Marks)
v and the

o= 20

saturation with I, = 0.2 mA. What is the minimum Vpg needed? (06 Marks)
c. Design the circuit shownt in Fig.Q.1(c} to obtain a drain voltage of 0.1V. What is the
cffective resistance between drain and source? At this operating point, let V, = 0.8V and

W o
K‘n(-f]z ImA/V?. L (04 Marks)
Ay 3V
t_!._ .
: _"m: s ]
Fig.Q.1(c)

2 a Brefly exPlam any two types of biasing methods in MOS ampllﬁef circuits. (06 Marks)
b. For a cgmmon source amplificr with g, = 2 mA/V, ry = 50K and R = 10K,

Rg = LOMQ Ry, = 20KQ and Ry, = 0.5M€). Calculate R;,, Gy, A, Avor Rt (10 Marks)

c. Mentmn any 4 comparison of important characteristics of MOSIET and the BJT. (04 Marks)

3 a- Explam the CMOS implementation of IC common source amplifier and hcncc cxplain how

to determine its small signal voltage gain. (

10 Marks)

b.  For the commeon gate amplifier with W/l = 4umv0.2pm, p,Cox = 350 uNVz. o~ 18 K

Ip = 100pA, gm = 1.2 mA/V. y = 0.2, R, = 10KQ, Ry = 100 KQ. Cg = 201T°. (
C\. = 5fF. Find Avo, Rin, Rout. Gy. Gig, Gi and fis. {

4 a. Explain the circuit of MOS cascade amplifier and hence obtain an expression
circuit transconductance (. {
b. Explain briefly with neat circuit diagrams:
iy  Wilson MOS mirror
i) Widlar current source. {

l of2
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PART -B
Explain the basic operation of BIT differential pair. (08 Marks)
For the nMOS differential pair with a common-mode voltage V., applied as shown in
Flg Q.5(b). let Vop = Vgs = 2.5V, K W/L =3mA/V?, Vi, = 0.7V, I = 0.2mA. R, = SKL).
Neglect channel length modulation.
1)  Find Vov and Vgs for each transistor.
11) For VCM ={ find V_.;._ i])|, i|)1._. V|)| and V[)z.
ii1) Repeat (ii) for Vo, = 1V.
iv)  What is the highest value of V., for which Q, and Q; remain in saturation. if current
source [ requires a minimum voltage of 0.3V to operate properly. What is the lowest valuc

- for V, and hence for V. S {12 Marks)
Von e
R o -
) f* 1 "56.1 PR
, ; &, a8 ;
Vem
J)I
Vg
' . _ Fi'g.Q'.S(b).
I:xplam briefly with expressions the: pmpemes of negative fecdhaak (08 Marks)

A series-shunt feedback amplxﬁef employs a basic amplifier with input and output
resistances each of 1K€ and ;_,hm A = 2000 V/V; The feedback factor § = 0.1 V/V. Tind the
gain Arthe input 1e91stance R and output resistance R of the closed loop amplificr.

i 7y {06 Marks)

Explain briefly an al_ternative approach for finding lodﬁ""gair_l Af. {06 Marks)
Explain instruméntation amplifier with neat circuit diagrarrf’é; L (08 Marks)
With neat diagrain. explain the sample and hold circuit using opamp. (07 Marks)
Derive an‘éxpression for an input resistance of the inverting amphfier taking into accoimt
the [imte open loop gain A of the opamp shown in Fig.Q.7(c). (05 Marks)
P : x
VN
A 2
%
-+
1{ — -
Fig.Q.7(c)
Briefly discuss the parameters used to characterize the operation and performance of logic
circuil families. (08 Marks)
Write the expressions for propagation delay of an inverter. B (05 Marks)
Sketch a CMOS logic circuit that realizes the function Y =AB+AB using equivalenee or
co-incidence function. {07 Marks)
F & ok ok ok
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Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.

50, will be treated as malpractice.

2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8

USN 10EC63
Sixth Semester B.E. Degree Examination, June/July 2013
Microelectronic Circuits

Time: 3 hrs. Max. Marks:IOO
Note: Answer FIVE full questions, selecting at least
THREE from Part A and TWO from Part B.
PART - A
1 a Derlve the equation for finite output resistance of a MOSFET. . : (08 Marks)
b. For the €S-amplifier shown in Fig.Q.1(b), find Rin, Av,, Rou and Gv with r, taken into
account. If Vg is a 0.4V (P-P) what output signal results? AssumeRs.g 10KQ, R = 15KQ,
=1 mA/vm)dro = 150KQ. ' (08 Marks)
J, 2\0V o
SR
0.Smp | a LSV
S ‘ -8V
# L\ :-\tl\l\.-
-. ~\QV
... Fig.Q.1(b)
c. What is threshold voltage and mentien its range? (04 Marks)
2 a. Drawthe development of the T- equlvalent circuit model for the MOSFET. (05 Marks)
b. Derive the voltage gain and oVerall voltage equations of a source follower using MOSFET.
(08 Marks)
c. Design the circuit shown in Fig.Q.2(c) so that the transistor operates at Ip = 0.4 mA and
Vp = 0.5V. The NMOS transistor has V¢ = 0.7V, p, Cex'= 100 p A/V2 L = lpm and
W =32 um. Neglect the channel length modulation effect. = - (07 Marks)
Ngo = &2SY s
t‘& ?\D
° N,
\fgg = ~2+SV
Fig.Q.2(c)
3 a. What is MOSFET scaling? Mention the benefits of scaling. (06 Marks)
b. Draw the MOSFET constant current source circuit and explain it. (06 Marks)
c. Explain the operation of a MOS current steering circuit and mention it advantage. (08 Marks)
4 a. What is cascade amplifier? Explain the operation of a MOS cascade amplifier. (07 Marks)
b. Draw the high frequency-equivalent circuit model of the MOSFET common source
amplifier and explain the significance of each element. (07 Marks)
c. Draw the three different transistor pairings and explain each configuration. (06 Marks)
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Explain the operation of MOS differential pair with a differential input voltage.

Draw the circuit diagram of a active-loaded MOS differential pair and explain it.

What are the features of two-stage CMOS op-amp configuration?

PART -B

Explain the effect of feedback on the amplifier poles.

‘What are the properties of negatlve feedbacks? Explain in detail.

Draw the ideal structure for the series-series feedback amplifier and explaln it.

4 %% . 5
Explam how to minimize the temperature effect in a logarithmic @mmlﬁer
Draw the sample and hold circuit using op-amp and explain it,

VTU CAMPUS

10EC63

(07 Marks)
(08 Marks)
(05 Marks)

(06 Marks)
(08 Marks)
(06 Marks)

(08 Marks)
(07 Marks)

Design a non-mvextmg op-amp with a gain of 2. At the max«u'nlhn output voltage of 10V and

the current in the voitage divider is to be 10pA.

(05 Marks)

What are the reasons for choosmg CMOS over blpolﬁr technology in digital applications?

Explain the dynamlc operatlon of a CMOS lnveﬁer
Implement F=AB+CD using the AOI gate. -

i,
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(04 Marks)
(10 Marks)

(06 Marks)
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