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GUJARAT TECHNOLOGICAL UNIVERSITY

Diploma Engineering — SEMESTER -5 (NEW) - EXAMINATION - Summer-2025

Subject Code: 4353206 Date: 19-05-2025
Subject Name: VLSI Technology
Time: 02:30 PM TO 05:00 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 simple calculators and non-programmable scientific calculators are permitted.
5. English version is authentic.

Marks
Q.1 (a) Draw neat labeled diagram of physical structure of n-channel MOSFET. 03

usl.l () n-Astd MOSFET el ell(d5 oial8le] Yeis duiddloil 415(d €13\, 3

(b) Draw energy band diagram of depletion and inversion of MOS under 04
external bias with MOS biasing diagram. Explain inversion region in
detail.

(W) WsH2eAd 611U 8601 MOSe} SU(E2et W Boidnels] Nt BoS oY
SIAIAH £1R) ©elclo5et U2l [Aoldd IR vHosid).
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(c) Explain I-V characteristics of MOSFET. 07
(5) MOSFET «il I-V 33523l (k25 1udl 09
OR

(c) Define scaling. Explain the need of scaling. List and explain the negative 07
effects of scaling.

(5) ¥l AnARd s B[EA(] WeRUID AUl B(EaAs{l 09
ol51AHS WUl YA Helld] wal AHA)

Q.2 (a) ImplementY’=(AB’+ A’B)using CMOS. 03

USL2 () CMOS oll GUAULL 53l Y = (AB’ + A’B) AHHEH| Y5\, 03
(b) Explain enhancement load inverter with its circuit diagrams. 04

(W) WesloyNe 4lS Hoddd dell Ul52 SIALAM UL qHexd). oY

(©) Expl@in Voltage Transfer Characteristic of inverter. 07

(5) ©edlrell dleos 2leu s dlet(CLsdl Huomdl, 09

OR

Q.2 (a) Explain NAND2 gate using CMOS. 03

Usl2 () CMOS <l GUldL 531 NAND2 2 4Hstd). 03
(b) Explain operating rpode and VTC of Resistive load inverter circuit. 04

(W) IRed dls seddl UlSedl ¥lUI (32l HLS wa VTC dHoxldl oY

(c) Draw CMOS(inverter and explain its operation with VTC. 07

(5) CMOS 8edeR 1] Aal VTC UL defl 514131 duemdl. 09

Q.3 (a) RealizeY=(A+B)C + D + E using depletion load. 03

U3 () [SWusl dlsell GUAIL S Y=(A + B)C + D + E % S 03
(b)  Write a short note on FPGA. 04

(W) FPGAUR &5 olltl ¢ud). oY



(c) Draw and explain Y chart design flow. 07

(5) Y UL [SHIoet &6l €1 wa YHoxtdl. 09
OR

Q.3 (a) Explain NOR2 gate using depletion load. 03
U3 () [SWRlst dlsell Guldl 53l NOR2 A2 HHdl 03
(b) Compare full custom and semi-custom design styles. 04

() §4 522U wa A s (SHLeel Ael2dlodl datell 52, oY

(c) Draw and explain ASIC design flow in detail. 07

(5) ASIC [S»18el 56 [AdlddIR €121 Wal AHod). 09

Q.4 (@) Implement the logic function G = (A (D + E) + BC) using CMOS 03
US4 () CMOSUIAG = (A(D + E) + BC) MHaHi Ysl. 03
(b) Write a Verilog code for 3 bit parity checker. 04

() 3 06ile U2l AsA WHEH[ Ysdal HI2 ATlE)aL 515 qudl. oY

(c) Implement: 07

1) G = (AD +BC+EF) using CMOS [03]

2) Y’ = (ABCD + EF(G+H)+ J) using CMOS [04]

(5)  HHEH|YS\: 09
1) G = (AD +BC+EF) CMOS «{l Hegeil [03]
2) Y’ = (ABCD + EF(G+H)+ J) CMOS fl Hegell [0¥]

OR

Q.4 (a) Explain AOI logic with example. 03
Usl4 () GeleWL 41 AOI HHdl 03
(b) Write Verilog Code for 4- bit Serial IN Parallel out shift register. 04

) 4-oile U 6o Wdd A (G2 (2152 AU ANl Slsdull. oy

(¢) Implement clocked NOR2 SR latch and D-latch using CMOS. 07

(5) CMOS =il GUULL 53 56155 NOR2 SR QY Wl Sl-Qyell WHE 53], 09

Q.5 (a) Draw the stick diagram for Y = (PQ +U)’ using CMOS considering Euler 03

path approach.
USLS () YA Ul [ et @cdl CMOS ol GUAIL 53 Y = (PQ +U) 03
H[2 LS SIUIAM €lR).
(b) Implement 8x1 multiplexer using Verilog 04
()  AREIeA GUALL 53 8x1 HE2WA 5UR MHEH | Y5, oY
(¢) Implement full adder using behavioral modeling style in Verilog. 07
(5) AR [W&dlud H13(E21 Aeflol) GUAIL 53 56 WA WHEH] 09
ysl.
OR
Q.5 (a) Implement NOR2 gate CMOS circuit with its stick diagram. 03
Ual5 () NOR232 CMOS Ul52a dell (25 SIAALM A1 WHEH| Y8\, 03
(b) Implement 4 bit up counter using Verilog 04
() AR GUALL 53] 4 Wl MY 51Ge22 WHEH| Y59 oY
(¢) Implement 3:8 decoder using behavioral modeling style in Verilog. 07

(5) ARAWIUI (({e(aug HIS[G1 165451l GUALIL 531a 3:8 SISIRell 09
wUG 531
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