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

Important Note :

50, will be treated as malpractice.
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Slxth Semester B.E. Degree Exammatlon June/July 2019
Mlcroelectronlcs

Time: 3 hrs. ’ E | . Max. Marks: 80

Note: Answer any FIVE full questiohs, choosing ONE full question from each module.

Module-1

Derive the expression of d1a1n current of a MOS device for triode and saturation region.
(08 Marks)
Consxdel a CMOS process for which Lpyin = O.4um, tox = 8nm, py = 450cm’v.s and
=0.7V
i) Find Cox and. kl
. . W 8um
ii) Foran NMOS transistor — = 08 Calculate the values of Vgs and Vpgmin needed
8um

to-operate a transistor in saturation region with a DC current Ip = 100pA.
iii) ~For the derive in (ii), find the value of Vgs 1equued to cause the device to operate as

1000€2 resistor for a very small Vps. e T - (08 Marks)
With the neat diagram obtain the expression for finite O/P resistance in saturation region.
Ul (07 Marks)
Define the following parameter with respect to MOSFET:
i) Threshold voltage = ii) Body Effect, : (05 Marks)
For the circuit'shown in Fig.Q.2(c); find the values of R and VD to obtain a current Ip of
80pA. Let the NMOS transistor have Vi = 0.6V, piCox = 200pA/VZ, L = 0.8um and
W =4um. Assume A = 0. | L (04 Marks)
i V‘bb =_+BV

Fig.Q.2(c)

) Module-2
Draw the circuit diagram-of source follower amplifier. Draw its small signal equivalent

circuit with r,. Obtain the expression for Rin, Row, Ay, A, and Gv. (10 Marks)

List the various techniques used for biasing in MOS amplifier circuits and explain any two
in detail. (06 Marks)
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' OR
4 a. Draw the development of T-Equivalent circuit model for the MOSFET. (05 Marks)
b. Explain the high frequency model of MOSFET with a neat diagram and internal
capacitances. (06 Marks)
¢. Derive the expression for tlansconductance gm and voltage gain A, for -a common source
amplifier with small input signal. N . (05 Marks)
Méaule 3
S a. Determine the Gy, Ay, Roy, Rin, A for a common source MOS amphﬁex (08 Marks)
b. Derive the expression for determmmg 3-dB frequency (W) ofan amplifier. (08 Marks)
OR
6 a. Explain the operation of a MOSFET current steering circuits with necessary expressions.
(08 Marks)
b. Flg Q.6(b) shows an. ldeal voltage amplifier havmg a gain of -100V/V with an 1mpedance

Zis
i) A 1IMQ resistance

i)y A 1 pF capacitance. In each case, use the equivalent circuit to determine Vo/Vyg.
(08 Marks)

o] Fg. Q 6(b)

Module 4 ‘
7 a Conmder 4 CMOS CS amphﬁer m Fig.Q.7(a) for: the case Vpp =3V, Vp = IV l— 0.6V,
PnCox = 200},LA/V2 upCm = 65 ]J,A/Vz for all tran51st018 L = 04pm, W = 4um. Also

VAn— 20V, [Vp| =10V, IREF = 100pA. Fmd gm1, Tot, Toz and small signal voltage gain.
= (06 Marks)

Vyp

Fig.Q.7(a)

b. Fora common gate amphﬁel with active load determine the expression for Ry, Ao, Ay, Gyo,
Gy, Ro. ; (10 Marks)
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OR =

Explain the following: i) Double cascode i) Folded cascode. (08 Marks)

Explain the high frequency response of MOS cascode amplifier with necessary diagram and

expressions. S (08 Marks)

Module- 5
Explain the operation of MOS differential pair with a differential mput Voltage (08 Marks)
Prove that A, = "oy, for the active loaded MOS differential amplifier.
2Rss 1+ Emalos i
: ' (08 Marks)

OR N

For the nMOS differential ‘pair with a common mode voltage Veum applied as shown in

Fig.Q.10(a). Let Vpp = Vs = 2.5V K} %/- =3mA/v}, Vi, = 0.7V, I = 0.2mA, Rp = 5KQ.

Neglect channel length modulation

i) Find Vov and Vgs for each transistor

ii) For Vem =0, Find Vs, ip1, ip2, Vi and VDz

iii) What is hlghest value of Ve for which Q; and Q: remain in saturation, if current
source I requires a minimum voltage of 0.3V to opelate properly. What is the lowest
value for Vs and hence for ch '

Fig.Q.10(a) |

(08 Marks)

b. With.neat circuit diagram; explam the opelatxon of two stage CMOS Op-amp configuration.

(08 Marks)

* ok ok ok X
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