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Slxth S';e:illl?ester B.E. Degree Examina(iotj, Dec.2019/Jan.2020
B /" Microelectronics: Circuits

Time: 3hrsis N Max. Marks:100

Note: Answer any FIVE full questions, selecting "
at least TWO full questions from each part.

‘ PART — A ,
1 a. Derive an expression for drain:to source current from I-V. characteristics for cut-off, triode
and saturation regions of MOSEET. (12 Marks)
b. For a 0.8um process technology with aspect ratio 10, tox = 8nm, p, = 450 X 108 pmz/vs and

vi=0.7V

i) Find Cox and K,

ii)  Calculate the value of Vgs and Vpg(min) needed to operate the transistor in the
saturation region with a dc current Ip = T00pA.

iiiy For the device to operate as 1000Q resistor, find the values of Vs required for very
small Vps. . (08 Marks)

2 a. Consider a CS amplifier which has gm = 2MA/V, 10.= 50K, Rp = 10KQ, Rg = 10MQ,
R = 20KQ and R = 500KQ. Calculate Rin, Gv, Ay, Ay and Royt. (10 Marks)

b. Explain any three types of‘biasing methods in MOS amplifier circuits. (10 Marks)

3 a Explain the operation of MOS current steering circuit and mention its advantages. (10 Marks)

b. Explain the two different types of scaling process of MOSFET in,detail. (10 Marks)
4 a. Explain the CMOS implementations of CS amplifiers, also“draw its I-V characteristics of
active load and determine its small signal voltage gain. (10 Marks)
b. Explain the circuit of MOS cascade amplifiers and hence obtain an expression for short
circuit transconductance. : L g (10 Marks)
, PART - B

5 a.  Explain the operation of a MOS differential pair with common mode input voltage.
: : o (08 Marks)
Explain the operation of a two stage CMOS Op-Amp configuration. (06 Marks)

c. A MOS differential pair operated-at a bias current of 0.8mA employs a transistors with
W/L = 10 and.pncox = K| = (‘).ZmA/v2 using Rp = 5KQ and-Rss = 25KQ. Find the
differential gain, the common mode gain and the common mode rejection ratio (in dB) if the
output is taken single ended and the circuit is perfectly matched. (06 Marks)

6 a. Explain the general structure of feedback amplifiers and also explain the properties of

negative feedback. (08 Marks)

b. With relevant circuits of series-shunt feedback amplifier, derive the expression for input

resistance and output resistance. (08 Marks)

c¢. Explain the effect of feedback on the amplifier poles. (04 Marks)
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Draw the sample and hold circuit using Op-Amp and explain it. (09 Marks)
With neat circuit diagram, explain antilog amplifiers. ' (06 Marks)
Design a non-inverting amplifier with a gain of 2 at the maximum output voltage of 10V and
the current in the voltage divider to be 10uA. & (05 Marks)
Explain the pull-up and pull-down networks used in CMOS logic circuits. (08 Marks)
Explain the dynamic operation of a CMOS inverter. (06 Marks)
Implement F=AB+CD using AOL . (06 Marks)
* % ok ok ok
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