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 writlen eg, 42+ 8

USN 10EC56
Fifth Semester B.E. Degree Examination, Dec. 2013 / Jan 2014.
Fundamentals of CMOS VLSI
Time: 3 hrs. Max. Marks: 100

Note: Answer any FIVE full questions, selecting atleast TWO questions from'each part.
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PART - A

Explain.the fabrication steps of CMOS P — well process with neat. dlagram and write the
mask scquonce S (12 Marks)
List the tths@ld voltage equations and emphasize each term Eoge (08 Marks)
Write the CMOS inverter circuit and briefly explain, Wrrte the CMOS VTC showing
regions A, B, C, D, E. Derive the expressions for output voltage in region ‘B". (10 Marks)
Write the circuit and laj?dus for Y= AB+CD+E ,i,nﬁ CMOS style. (10 Marks)
Write the circuit and stick dlagram for CMOS tristatc inverter. (04 Marks)
Write the circuit of Bi CMOS N}}iﬂD and ﬁOR gate and briefly explain. {08 Marks)
Explaln the circuit of dynamic E‘MOS logic by taking an example of the function

----- = A(B+C)+DE. P (08 Marks)
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Define Sheet Resistance (Rs) @nd standard umt of capacitance {0Cg). Calculate the on

2A
resistance of 4:1 nmos mvcn”er with Rs = IOkQ:h:L Zpl. = 8—; lpd = > Also estimute the
.\ ‘ et n—ﬁ-
total power dlsqlpdtednlﬁ VDD =35V. (08 Marks)
Calculate the capaettance in o Cg for the given metal ]ayer shown in fig.Q4(b), if feature
size = Spm and reiatlve value of metal to substrate = 0.075.. . (05 Marks)
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' Fig.Q4(h) P
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Expiain briefly the circuit of inverting and non ~ inverting super buffer. " (07 Marks)
PART - B
Calculate the O/P voltage V., in the circuit given below for different values of V,, Vy,.
(04 Marks)
[ Voo =9 3.3y

——,__l'j' Vf:u-‘- g6V
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Fig.Q5(a)
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Design Bus Arbitration logic for n — line bus. (10 Marks)
Consider A — based design rules and 5um tcchnology. How many nmos 8:1 inverter
16). 8 . - . g .
(Zpu ETY and 7, %’—J can be driven by a minimum size conductor which is 3k wide
. 3
and 1pm thick? Assume J, = lmA.f’(um)2 LR=10KD o, Vpp =5V, (06 Marks)

--Discuss the 4 phase clocking scheme to avoid the problem of cascading in dynamic CMOS

Iogxc ) (06 Marks)
b. What are the adder cnhancement techniques? Briefly explain. J.,q_' (04 Marks)
c. Write angexplam 6 — bit carry sclect adder. }{; " (10 Marks)
a. Write and eXplam 4 Transistor dynamic and 6 Transistor st’ape\ tMos memory cell with
sense amplifier.t . (12 Marks)

b. Explain the one transwtor dynamic memory cell emphaslzmg three plate capacitor.

o (08 Marks)

e .
Write short notes on : e o
a. Latch up. *’; . AT (07 Marks)
b. Nature of failures in CMOS. s o (06 Marks)
¢. VO pads. B (07 Marks)
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