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GUJARAT TECHNOLOGICAL UNIVERSITY

Diploma Engineering - SEMESTER-VIII « EXAMINATION — WINTER - 2016

Subject Code: 3361104 Date: 24-10-2016
Subject Name: VLSI
Time: 10:30 am - 01:00 pm Total Marks: 70

Instructions:
1. Attempt all questions.
Make Suitable assumptions wherever necessary.
Figures to the right indicate full marks.
Use of programmable & Communication aids are strictly prohibited.
Use of only simple calculator is permitted in Mathematics.
English version is authentic.
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Q1 Answer any seven out of ten. €2Hill SlEUBL Ulctoll cllol AL 14

1.  Draw symbol a) N channel enhancement type MOSFET
b) P channel Depletion type MOSFET

1. Ruslld Rl W) N-Aeld AosluHoe 218U MOSFET

ol) P-Aelcd SIWASUel 218U MOSFET
Write difference between Enhancement & Depletion type MOSFET.
WoslAHoe Wal SILASUL 218U MOSFET clR oll cdglelc Avll,
What is top to down and bottom to up approach in VVLSI design flow?
VLSI 323165t ML 21U &l SIGat wa olleH &l AU w(@loiH g B?
What is threshold voltage? Write polarity of V¢, in n-MOSFET, p-MOSFET.
QAAS AR 9 B? n-MOSFET, p-MOSFET H(2o{l Wt cull.
Write Four advantages of full custom design style.
$CL 52U SlAEet RABE ol AR SLAEL AV,

Draw circuit diagram of three Cascaded Inverter with Vo, Vo, Vin, Vi
notation.

QL 33%S otcReell AlSe stauUH €13l Vou, Vou, Vi, Vi 83t £2l.
Define Von, Vo, Vin, ViL.

Von, VoL, Vin, Vi oll culv414 4,

What is entity? Write down if syntax with example.

A2l 9] B? WHoll Rl el GELERLL AU AVl

Explain difference between signal and variable in terms of VHDL.

VHDLH{ R2olcd ol AZRAGA A oll dsleld AHetall.

Fill in Blanks — In General modeling used to implement
combinational logic and modeling used to implement
sequential logic in VHDL.

0. wiell ol Y32l — VHDLHL A HLeLc: Hsclot ol GudaL
SLo{lAAAAH A% S Gloilell M HscloL ol GuoL
RscleRAMA AYS olollcl UL B,
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Explain design hierarchy with example.
SlBLEet 3ARSL GELSWL A ULl

OR
Write short note on Standard cell based design.

U2lo5RS AA UR AUR A SlAset UR 25 ol Aull.
Explain MOS system under external bias.
MOS system GlL&L GllAUHL AHsLCl.

OR
Explain operation of MOSFET beyond saturation with movement of pinch off
point.

MOSFETo] A2JR¥0l 61§lRe] Ut U 3lls WeSo2oll Ut U

Ul
Draw Y-chart design flow and explain in brief.
Y-U St s E1Rl &5 Hi UMl

OR
Draw the energy band diagram of P-type silicon substrate and define following
term. (i) Fermi potential (ii) Electron affinity (iii) Work function.

P-285U Alcllslot deresoll A%l Aos stAUH RN o{lA{l cauvall
AL i) sHT Wl i) sAs2ot AL i) df SosUot

Explain enhancement load nMOS inverter with its disadvantages.
WoslAHo2 AlS NMOS Eocle Aol AFAEL AL YHH1A.

OR
Compare enhancement and depletion load nMOS inverter.

Wosl o2 ALS A SIAsUat AlS NMOS EoclReRell detall $3.

Explain noise immunity and noise margin for nMOS inverter.
NMOS oclReR HIZ ol SF1fo{l] ual alleSU HIKTot UMl

OR
Draw truth table and circuit diagram of two input NOR gate using Depletion
nMOS load.

SIAsot AlS NMOSe] Uolldd &L eye NOR leef e 26lE el

usle staUH Rl
Explain various types VHDL programming methodologies in brief.
VHDL Wlauotell [QfAu Rasell ysi &s Hi uHostal.

OR
Write down VHDL code for full adder as A, B, C as input and SUM, CARY
as output.

§C WSl VHDL 8ls cull. A, B, C 8elye ual SUM, CARY uG2Ye
3% A

Draw CMOS inverter and explain its operation with VTC.

CMOS Eocl?2? €13l def U2 VTC U UM
OR
Explain Resistive load MOS inverter. Write equations of Vou, Voo, Vi, ViL.

A2l AS MOS Soct2 UHALA. Vo, Vou, Vin, Vi dHls20L el
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Draw Two input NAND gate using CMOS & Depletion nMOS load.
A ely2 NOR d2al CMOS ual Sldset Als nMOSel 1R\,

OR
Draw circuit diagram of CMOS SR latch using NOR gate.

CMOS SR QL NOR sl Guaal 53l €1

Draw two input XNOR gate using CMOS.
A aiye XNOR dea cmosdl €13\,

OR
Write short note on AOI gates.

AOI 2 UR &5 ol cul.
Draw logic function Z = (A (D + E) + BC)’ using CMOS.
CMOS Al AY$s $526l Z=(A (D +E) + BC)’ €3\,

OR
Write a VHDL program for D flip flop with reset (active high) input.

D flip flop 1A reset (active high) ol VHDL YloAH AU,
Write short note FPGA with its advantages, disadvantages and application.
FPGA UR &5 olltl cu{l Aoll $lUEL, AR FLAEL ol GUA(cL QU

Write a VHDL code for 3 to 8 decoder.
3 to 8 decoder Hl& VHDL 815 GWL.
Write a VHDL code for 8x1 multiplexer.
8x1 Multiplexer Hle VHDL 5l Gwl.

Draw logic function Z=[(D + E + A) (B + C)]’ using Depletion nMOS load
OAI Style.

OAIl U2 ol SlvAset nMOS Al Z=[(D +E + A) (B + C)]’ A%

$53lat €131,
Write a VHDL program to implement half —substractor.
8lg AKRS2R Glollall Hicall VHDL Yo AW,
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