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
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Note: Answer any FIVE full questions, selectmg at féast T™WO questwns from each part.
1 a. Explain the fabrication steps of P-well CMOS process. a@@"”? (10 Marks)
b. Explain the transistor action of enhancement mode nMOS trans1stor for different values of
Vgs and Vds Wméﬂ@;\;ﬁ (06 Mal'ks)
c. Compare CMOS and BJT technologles o (04 Marks)
2 a. Derive an expresswn for the draln current I4 of an enhancement mode nMOS transistor for
the following regions: ¢
(1) Linear ) Saturation. (m) Cutoff
Also plot I, Vs Vgs and'mark the above regions. ™ (10 Marks)
b. Explain the five regions of operations of CMOS inverter transfer characteristics. (10 Marks)
%w
3 a. Draw the circuit dlagram of a 2-input CMOS NAND gate along with stick diagram. Explain
the Workmg of the circuit. (08 Marks)
b. Indicate and draw design rule for diffusion layers and metal layers. (06 Marks)
c¢. Distinguish buried and butting contacts with suitable dlagrams (06 Marks)
4 a. Explain the terms : (i) Rise time (n) Full time. Derwe the equatums for the rise time (t;)
and fall time (t¢) of CMOS.inverter. Also derive the conditions for t; e (10 Marks)
b. Derive the expression for.total delay for N stages of nMOS and CM.S inverters in terms of
width factor fand delay T. (06 Marks)
c. Write a short note on chmce of layers. o (04 Marks)
ftPART B P
5 a. Obtain the scahng factor for the fol‘lowmg parameters
(i) . Gate Capacitance (Cg)
(i)~ Current Density (J)
(i)  Maximum Operating Frequency (fo)
(iv)  Power speed product (Pr)
; (v) Gate delay (Tq) ‘ (10 Marks)
b. . Discuss the limitation of scaling on substrate doping and depletion width. (10 Marks)
6 a. Explain the workmg of switch loglc ‘pass-transistor and transmission gates with their merits
and demerits. st (10 Marks)
b. Explain the structural de31gn concept using bus arbitration logic as an example. (10 Marks)
7 a. What are the general con51derat10ns to be followed in designing a subsystem? (08 Marks)
b. What are the basic reqiirements of a shifter? Explain with an example of 4x4 cross bar
switch. What are the drawbacks of this basic switch and how is it overcome? (12 Marks)
8 a. Designa 4-bit adder and then show how it can be used to implement the ALU functions.
(12 Marks)
b.

Explain the arrangement of a 4-bit serial-parallel multiplier. (08 Marks)
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