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Sixth Semester B.E. Degree Examination, July/August 2022

Microelectronics Gi rcu its
'l'imc: 3 hrs. Max. Marl<s:100

Note: Answer any FIVE.full questions, selecting atleast TIIREE questions./rum Part-A
and uny TWO questions./\om Pert-R.
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a. Mention the voltage requirements of an

regions of operation. Derive an expression
necessary diagrams.
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enhancement NMOSFET to wot'k in diflbrcnt
'Ibr current Ia. in linear region of operalion with

(10 !Iarl<s)

0.5 \2. 't'hc

2.-5V.

(10 NIarl<s)

(10 YIarl<s)

gatc MOSFE'l' amplifier circr-rit. Dcfinc I{,,, .

(10 )Iarl<s)

(ii) Current expression in the activc rcgion
(iv) Transconductance g,.,
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b. Design the circuit of Fig.Ql(b) so that the FET operates at Ia,:0.4 mA and Vo'-
NMOSFET has V,,,:0.7 V, prn CO" = 100 p.AlY2,L = I pm, W:32 pm ancl V111;
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a. Explain the graphical derivation o1'CS
suitable diagrams.

MOSFET amplilier transf'er charactcrislics with

l:xplarn the workrng of single stage common
Vn , Avn , Av ond Cv lbr the same circuit.

(i) Active region voltage values
(iii) Low tiequency'f-model

Compare NMOSFE'l- and BJJ with respect to the following parameters

Explain with suitable diagram current mirror and current steering circuits
Explain briefly cascade amplifiers.

E,xplain the working of CMOS
voltage gain.

Fie Q2(a)
irnp lementation o f common

I of 2

(0tl NIarks)
(08 N'Iarks)

(04 NIarks)

( I 0 \{arks)
source amplificr and dcfinc tltc

( 10 \'larks)

Design the current of Fig.Q2(a) to obtain an output current whose nominal value is 100 prA.

F-ind R if Qr and Qz are matched and have channel lengths o1' I pm , channcl rvidths of
l0 prnr, Vr:0.7 V ancl ki,= 200 prA/V2, what rs the lowest possible valuc of Vo'/ Assutnt:

Vi= 2OVlprm. Find the out resistance ol'the current source. Also frnd the change in output

current resulting ltom a +1V change in Vs.



5

l0EC63

a. lrxplain the operation of B.lT difl'crential pair confrguratlon. (10 )Iarks)

ir. lrxplain the fi'cquency response of current mirror loaded MOS diflbrcntialpair citcrrit.
(10 N'larks)

PART - B

Explain hgw noise rcduction and band-width cxtension can be achievcd ursirlg ncgativc

t'e edback wrth neccssary diagrants and expressiolls. (10 .\Iarks)

lixplain the ideal structurc of a series-series ibedback amplil'ier with ligtrres and cxprcssious.
(10 N'Iarks)

b

t)

Design an inverting op-amp circuit to lbrm the lveightcd sum Vo ot'two inputs V1

is required that Vs : - (Vr + 5Vz) Select values lbr Rr , Rz and Rr so that lor a

o/p voltage of l0V, the current in the flb resister willnot exceed 1 mA.

I,rxplarn diflbrent amplifrers with neat diagrams.

Hxplain brref11, Saniple and Hold circuits.

and V:. It
maximum
(06 NIarks)
(08 NIarks)
(06 )larks)

a

b

I-.xptain the lbllowing characteristics of a logic family
Write about the dynamic operation o1' CMOS inverter

e xpressions.
Draw the C-MOS schenratic and AOI implementatron fbr

Y=AB+ClD

***r<r<

(06 Nlarks)

with necessary diagrams and
(10 NIarks)

(04 )Iarks)
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