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GUJARAT TECHNOLOGICAL UNIVERSITY

Diploma Engineering — SEMESTER - 6 (NEW) - EXAMINATION — Summer-2024

Subject Code: 4361102 Date: 16-05-2024
Subject Name: VLSI
Time: 10:30 AM TO 01:00 PM Total Marks: 70

Instructions:

1. Attempt all questions.
2. Make Suitable assumptions wherever necessary.
3. Figures to the right indicate full marks.
4. Use of programmable & Communication aids are strictly prohibited.
5. Use of non-programmable scientific calculator is permitted.
6. English version is authentic.
Marks
Q.1 (a) Draw the structure of FInFET and write its advantages. 03
ULl () FIinFET il 2Usil £12] A detl LUl Qu). 03
(b) Explain depletion and inversion of MOS structure under external 04
bias
(O]  WsH2eAd 61U 601 MOS Welle] SU[ERlel A YoldNel 0¥
Yl
(c) Explain n-channel MOSFET with the help of its Current-Voltage 07
characteristics.
(5) n-delel MOSFET o defl s02-dlle2%y algi(Clsdludledl Heeel o9
YHod).
OR
(c) Define scaling. Compare full voltage scaling with constant 07
voltage scaling. Write the disadvantages of scaling.
(5) 3B[Eo AAIRId s, full voltage ¥5[EdL 18 constant  ©9
voltage ¥(A2lell qeeil 5. 3562111 A 1AL QL.
Q.2 (a) Draw two input NAND gate using CMOS. 03
Usl2 (¥) CMOS <l Hee &l & §eiye NAND e £lR). 03
(b) Explain noise immunity and noise margin for nMOS inverter. 04
() NMOS Bedé HI2 noise immunity ¥4el noise margin UHC). oY
(c) Explain Voltage Transfer Characteristics (VTC) of CMOS 07
inverter.
(5) CMOS ©odceil dlew 2leds dletfdlsdidl (VTC) o9
YHoAl.
OR
Q.2 (a) Implement NOR2 gate using depletion load nMOS. 03

@]

Ugl2 () [(SW@Rlel dls nMOS <l GUldL 531 NOR2 sl HHd 5. 3
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Differentiate between enhancement load inverter and Depletion
load inverter.

o |RANeR €S o Wl (S1A0ed 1S Bedé dA dldd
20lel.

Explain Depletion load nMOS inverter with its VTC.

(SW@2lel 1S NMOS Bedal detl VTC 18 AHosdl.
Implement EX-OR using Depletion load nMOS.

[S\@glel 1S nMOS «ll GURLLDL 531l EX-OR il A4Hd $21.
Explain design hierarchy with example.
[SH1eet cl6AUS] A Gels A1 UM,
Draw and explain Y chart design flow.
Y U2 (5106t 5] €12] A UM,
OR
Implement NAND?2 - SR latch using CMOS
CMOS =l GU3L 5314 NAND?2 - SR Qsil U4 5.

Which method is used to transfer pattern or mask on the silicon
wafer? Explain it with neat diagrams

RilEsle A5 U Uest wadl HIRS 2leus2 57l HI2 58
Ueg,[dotl GUALIL ALY B2 dal JES MIS[dA] 412 uHd).

Which are the methods used to deposit metal in MOSFET
fabrication? Explain deposition in detail with proper diagram.

MOSFET 5[G321s1Hi metal deposit 52l HIe 58 Useg(dxlell
GUALL Al B2 AU SIUIAM AlE (SUl»lea [darddiR
uuesdl.
Implement Z= ((A+B+C)-(D+E+F). G)’ with depletion nMOS
load.
[SW@2let NMOS E€1S UL Z= ((A+B + C)-(D+E+F). G)’ MHEH|
ysl.
List and explain the design styles used in VERILOG.
VERILOG Hi duld] (Soleel ddlaileil YRI watld]l uia
{1,
Implement NAND2 SR latch using CMOS and also implement
NOR2 SR latch using CMOS.
CMOS <l GUYIL 53] NAND2 SR @dell MU 520 wa
CMOS =il GU13l 53] NOR2 SR Qell UL HHg 5.

OR
Implement Y= (ABC + DE + F)’ with depletion nMOS load.

Y= (ABC + DE + F)’ &l (S\@2lst nMOS @15 412 WHEH| Y5,
Write Verilog Code to implement full adder.

§6 WS WHEH| Ysal 1l AR s1S dull.

Implement Y =( S1°S0°10 + S1°S0 I1 + S1 S0’ 12 + S1 S2 13)
using depletion load

[Sw@glet dlsell GUALL 8304 Y = (S1°S0°10 + S1°S0 11 + S1
SO’ 12 +S1 S2 13) @19} 52U

Implement the logic function G = (PQR +U(S+T))’ using CMOS
CMOS il BU)L 53] |15 §521st G = (PQR +U(S+T))’ =il
uHE 53

Implement 8x1 multiplexer using Verilog
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ARl GUALL 53] 8x1 HIER2WA S5HR WHAH| Y5).
Implement 4 bit full adder using structural modeling style in
Verilog.
ARAIMI @sue HI3(Gd1 Qefloll GuAlal 5304 4 oil2 s4
ASAA @19] 52,

OR
Implement logic function Y = ((AF(D + E) )+ (B+ C))’ using
CMOS.
CMOS =il UL 534 dl[%s §5211 Y = ((AF(D + E) )+ (B+
C))’ o WHEU[ Y5,
Implement 4 bit up counter using Verilog
dREdLeA) GUALdL 53] 4 ile AU 51Ge22 WHEH] Ysq
Implement 3:8 decoder using behavioral modeling style in
Verilog.
AREAIML (W&[add HIS(Ed1 w1aell GuYldl sl 3:8
SIs1SRetl WHe 521
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