USN 10EC63
Sixth Semester B.E. Degree Exammal; ,
Microelectronic Cii
;e
Time: 3 hrs. =3 Max. Marks: 100
Note: Answer any THREE ful i esttons Jrom Part-,4
= and any TWO ful
1 a. With a diagram and characteristi derive relatlonshxp ~betiveen ip — Vps and discuss

50, will be treated as malpractice.

Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.
2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8

the characteristics for an enha
b. Analyze the circuit shown i

NMOS transistor. . &% (10 Marks)
.1(b) to determine W%ohages at all nodes and the

IfA / V? and assume A = 0.

(05 Marks)
" S
o= —Ho\l’ Q’ﬁl gﬁ”z tor

wez;ég

Vt = 0.7V, b

i)  Find Cox and k! %

i) For a MOSFET with W/L =
needed to.oper

iii)  For the @Wﬁce in (ii), find t ¢ of Vgs requxre@ to cause the device to operate as a
IOOO%esmtor for very sma (05 Marks)

a. Expl; following w1th
i) € bias point
Al) ¢ Signal current in ain terminal

Voltage gam

appropriate @? ns. (10 Marks)
ec1rcu1t of Fig.Q.2(b), IV]=1v, A = 0, y = 0, pCox = S0uAN’

3, find V;, and%How do these values change if Q3 and Q, are made o

(05 Marks)

o b,

Fig.Q.2(b)

1 of 4



s 10EC63

1 M wy i
» el ]
o

c. Usiﬂg. the. feedk‘iﬁék bias arrangement shown in Fig.Q.2( a, 9V supply and NMOS

-q; b._. W
device for which V, = 1v, K! (T:) =0.4mA /v?,

=h

o establish a drain current of

n

0.2mA. If resistor values are limited to those on th&resistor scale, what value would you
choose? What values of current and Vp result W“ (05 Marks)

a. Discuss the IC biasing'techniques with relevant diag

alent’tircuit of a common source MOSFET

'3(b) o

% ) . 4 F.
¢.  With an equivalent cigeuit discuss Mille@rem. Q (04 Marks)
e, ®
0 i Wn in Fig.Q.4(a)%W/L = 7.2 pm/0.36pum for all
LW “Cox = 86 pA/P, Iggr = 100pA, V,, =5v/pm,
$fF, Rsig = 10KQ. Assume C. includes
> “output mode. Find fiy'using Miller equivalence and the open

determine the 9xact€ values of fp, fp, and fz and hence provide

(09 Marks)
$
Fig.Q.4(a)

b. Derive an expregsion for voltage gain and high frequency response of CG amplifier with
active loads. (g Y (08 Marks)

c. Discuss the bipoelar mirror with base-current compensation. (03 Marks)
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h in Fng. 5(b). Assume for all
Cab =75 fF. Let pa Cox = 387 uA/v 2

Hp Cox = 86 uA/vz, V), =5v/pm, 'VLP =

Css = 0.2PF and the capacitance at outp
values of Ag, Acm and CMRR. Also fi
CMRR.

C. (04 Marks)
a. 4 %% (08 Marks)
b. Rig= 100 1o = 1kQ, Ry = 2KQ,

R, = IKQ, R, = d R, = 10KQ.

i : the values for. AB, the closed — loop gain
(Vo/vs), input resmtan@aé (Rin) and the outp

(07 Marks)

rive an expression for common mode gain of single Op-Amp difference
(07 Marks)
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osed-loop gain (vo/vi) of the
verting amplifier with a gain of

& m‘g”l OpAmp to be ideal, derive an expressmn

Ass

Fig.Q Fig.Q.7(c)(ii)
a. Explain the trans ng with an examplg of#4 input NAND gate. (06 Marks)
b. " inverter fabricated 1&0 25um process for which Co = 6fF/um’,

v_ v%,. = .V, = 0.4V, Vpp = 2.5V. W/L ratio for
n/0.25um and for Qp = 1,125um/0.25um, Cgs = Cgq = 0.3fF/um of gate width,
. Find tpyy, teLy and tp. (07 Marks)
terize the operati d performance of logic family.
(07 Marks)

Q% 40f4




