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S eventh S emester B.E. Degree ExaminqtidfuYFeb. lMar.2022
VLSI Gircuits and ,P.ffii$n

Time:3 hrs. . .'a Max. Marks:100
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Note: Answer any FIVE full qaestions, selecting;.g!-Wast TWO qaestions from each part

r\- -":- *5tPAR:r%,A ffryI a. Explain the fabrication steps of P-well GS{OS process. W" (10 Marks)

b. Exptain the transistor action of enfuagffint mode nMOS transiptoflfor different values of
V*randVor. -. ," *k (o6Marks)

c. Compare CMOS and BJT tec[poloi$bs. .], (04 Marks)
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2 a. Derive an expression for thi* fuin current 165 of an e,nhalicement mode nMOS transistor for
the following regions: ; "^ry ',

(r) Linear +T36d Saturation. (ffi;);'='Cutof[,
Also plot Ior, V, Vg, a$$*'mark the above legions. '*' (10 Marks)

b. Explain the five fdgffins of operations of C,MOS inverter transfer characteristics. (10 Marks)

'*8u.. ,riffi*
3 a. Draw the cifa.qit diagram of a 2-input CMSSNAND gate along with stick diagram. Explain

the workiti$r,of'the circuit. , (08 Marks)

Indicate'and draw design rule for dilfusion layers and met+l layers. (06 Marks)

Distinguish buried and butting contacts with suitable dia$rams. (06 Marks)

,{

Explain the terms : (i) Risp time (ii) Full timer{'Bei!}e the equati@ r the rise time (t')

and fall time (k) of CMQ$,*mverter. Also derivdt{hltonditions for ffi$,}' (10 Marks)

Derive the expressionSw,total delay for N€*.lggs:of nMOS and CM@S inverters in terms of
widthfactorfanddehfH *W- \* (06Marks)

write"n".#,1:w'thoice"t'*HL 
.-# 

(04Marks)

Obtain the spliiig factor for the fol&aiiring paramet?rs: ,

(i) ,;'.,,,.,(ate 
-apacitanc.Sft. 

.,r,ffii==-
(ii) t."aurrent Density (J .,,,t',' :':isn:,t

(in) " Maximum Opeiating Frequency (f6) "

(iv) Power speed product (Pr)
(v) Gate delay (1'a)

Discuss the limitation"of scaling on substrate doping and depletion width.

b. Explain the arrangement of a 4-bit serial-parallel multiplier-

Explain the wo6,fug of switch lgpic,"pass-transistor and transmission gates with their merits

and demerits. # {#=' (10 Marks)

Explain the*i;tructural design concept using bus arbitration logic as an example. (10 Marks)

What are the general.nd*fur*"ns to be followed in designing a subsystem? (08 Marks)

What are the basic refruiiements of a shifter? Explain with an example of 4 x 4 cross bar

switch. What are the drawbacks of this basic switch and how is it overcome? 1tz Marks)

Design a a-bi ''hdfui and then show how it can be used to implement the ALU functions.
(12 Marks)
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