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Seventh Semester B.E. Degree Examination, Dec.2014/Jan.2015
VLS! Circuits & Design

{9}5’"3 3 hrs. ' Max. Marl%»})
Note: 1. Answer FIVE full questions, selecting

d at least TWO questions from each part. @

§ i.. ; 2. Missing data suitably assumed. -
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g O/}? PART —_A P

% 1 a. DiscuséMoore’s law, with graph. {«J (04 Marks)
3 b. Compare ?gd / power performance of available IC technologlcgwﬁ e (06 Marks)
’ g c. Explainin agag the process of Nmos fabrication with neat dlagams (10 Marks)
2

P

g 2 a. Discuss dram-to-sqﬁ:ge current versus voltage relations S"for non-saturated and saturated
E g regions. Sy (10 Marks)
B (e

%“J'o b. Define Zpu and Zpd. that pull-up to pull- dowmnﬂo for Nmos inverter driven through
. (_tl E ‘r f .
B - Pt % e g ]

g 8 one or more pass transistors féf 2 8:1 %:}.‘%f (10 Marks)
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£2 3 a Write anote on MOS layers. (04 Marks)
E‘ § b. Draw circuit symbols and stick s-of, 1) NMOS it} CMOS inverter. (10 Marks)
ET ¢. Draw the stick diagram and laypu‘tmﬁ)r an NMOS two way selector, with enable input.
45 N o 06 Marks)
T ,m . Lo
"g 5 4 a. What is area capam a.nd standard unit o? capamtancc‘? Calculate the total area
g ‘é capacitance for ltllaycred structure shown M ig. Q4 (a). Assume for Sum
25 technology: oy
= A
£ %: i) Metal 1t sﬁtr&te 0.075x107* pF/um?. %"‘,w

g & ii) Polysﬂ;éé’h to substrate : 0.1x107* pF/um?’. A “ -

g, g iif) Gatq *o'Channel : 1x10~ pF/pm’. T (10 Marks)
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Important Note : lfg'

Fig. Q4 (a)
b. Derive an expression for rise time and fall time of CMOS inverter. (06 Marks)
€. What is sheet resistance? Calculate sheet resistance of transistor channel if L =8 A, W=2 A,
if n-transistor channel R, = 10* {)/square. {04 Marks)
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PART - B
5 a. What are the different scaling models and scaling factors? Draw scaled nMOS transistor
diagram. . (08 Marks)
b. Indicate scaling factors for,
i) Gate area 1i) Gate capacitance iii) Gate delay  iv) Current densi
/P v) Power speed product  vi) Channel resistance. 06 !\qiﬂg
g% ¢.  Write a note on limitations of scaling. ( %ﬂtks)
2 %
6“"%1: ~EXplain in detail: i) Pseudo-nMOS logic and ii) Dynamic cMOS logic. . %lﬂ Marks)
b%ﬁ&ﬂﬂnﬂwsmmmmddmgnomeaﬁMﬁbancﬁnnlm%.Ahq% it® the circuit
&1@3;&111 and the stick diagram for a single cell. Y (10 Marks)
:h,ﬂ:‘ ] . ,,___‘w
7 a Explé% general arrangement of a 4-bit arithmetic processor. M{W (10 Marks)
b. Explain &eration of 4x 4 cross bar switch with g neat diag f . (10 Marks)
8 a. Explain the sdcé{ ervations on the design process. ey m : (06 Marks)
b. What is regulari plain. : L (04 Marks)
. With a neat diagra @:ﬁ}i relevant expressions, explamy the implementation of a 4 bit Alu,
using full adders. £ el (10 Marks)
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