Seat No. / Enrolment No.:

GUJARAT TECHNOLOGICAL UNIVERSITY

Diploma Engineering — SEMESTER - 6 (NEW) — EXAMINATION - Summer-2025

Subject Code: 4361102

Subject Name: VLSI

Time: 10:30 AM TO 01:00 PM

Instructions:

Date: 12-05-2025

Total Marks: 70

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) | State importance of scaling 03
Usl1 | () | ¥5(6d1s Hecd qud). 03
(b) | Compare Planer MOSFET and FINFET. 04
(«) | MOSFET el FINFET «il ddsil 52). 0¥
(c) | Draw and Explain VDS -ID ANDVGS -ID characteristics of N channel 07
MOSFET.
(5) | N channel MOSFET «{l VDS -ID s VGS -ID dlet(@lsdlzdl ekl Wa | 09
yuedl.
OR
(c) | Explain different condition of MOS under external bias. 07
(5) | ¥eleReld 611 $601 MOS UR BeMddl AL WAL WHR Ul 09
Q.2 | (a) | Draw voltage transfer characteristic of ideal inverter 03
Usl.2 | () | A1e2l 9ed sl dledoy 2lou s dlelBlsdl qudl 03
(b) | Explain noise immunity and noise margin. 04
(61) | 16 S5yl Z] st UL YH). oY
(c) | Describe inverter circuit with saturated and linear depletion load nMOS 07
inverter
(5) | Saturated and linear depletion load nMOS g2 Y18 B2 H[-SFZ{L Al | 09
R
OR
Q.2 | (a) | Draw and explain enhancement load inverter. 03
U2 | () | Aesaqte 9l Foa2R €120 AAuHd). 03
(b) | List the advantages of CMOS inverter, 04
(W) | CMOS Yo 2R ol SIUEL QU] oy
(c) | Draw and Explain operating mode of region for CMOS Inverter. 07
(5) | CMOS Inverter 214323 4159 £12] 2ol AH2x1dl]. 09
Q.3 | (a) | Draw two input NOR gate using CMOS. 03
USL.3 | () | CMOS il Heedll & By NOR d2al 12l 03
(b) | Implement Boolean function Z= [(A+B)C+DE]’ using CMOS 04
(W) | CMOS GUAIL 531 o4[@Yel ([q8Y 7= [(A+B)C+DE]st] AHH4 52U oY
(c) | Draw and explain CMOS NAND2 gate with the parasitic device capacitances: 07
(5) | CMOS NAND2 2 112 UI{l[25 €12 o yuosdl: 09
OR
Q.3 | (a) | Draw and explain NOR based Clocked SR latch using CMOS. 03
U3 | () | CMOS «ll BUR19L 53] NOR based Clocked SR latch €121 sl 41214, 03




(b) | Implement Boolean function Z=[ AB+C(D+E)]’ using CMOS. 04
(W) | CMOS GUAIL 531 vyt (A 7= Z=[AB+C(D+E)]’ il U4 53). oY
(c) | Differentiate AOI and OAI Logic with example. 07
(5) 09
Q.4 | (a) | Define: 1) Regularity 2)Modularity 3)Locality 03
US4 | () | < v (U] 1) Regularity 2)Modularity 3)Locality 03
(b) | Implement SR latch (NAND gate) using CMOS inverter. 04
(W) | GelsWL UL AOI Usl OAI dl(%Sel 16| Y|S| oY
(c) | Explain VLSI design flow. 07
(5) | dlAaRq2418 (VLSI) [S518e 56l uHomd)l. 09
OR
Q.4 | (a) | Draw and explain Y-chart. 03
ysl4 | () | Y-u1 €121 24el yHosd). 03
(b) | Implement clocked JK latch (NOR gate) using CMQOS inverter. 04
() cn{|os gocleell GUALIL 5714 JK latch (NOR gate) (RelalladR Ae)ell wHd | oy
5.
(c) | Explain the terms Lithography, Etching, Deposition, Oxidation, lon 07
implantation, Diffusion
(5) | [@a1lAuLs], XL, gedlefl, 25520, - URLIRIUGL UHL Bl luel | 09
yuedl.
Q.5 | (a) | Implement 2 input xnor gate using Verilog 03
U5 | (1) | ARAIe] Heeedl R ©e1ye xnor 2o HHEH| Ys) 03
(b) | Implement Encoder (8:3) using CASE statement in Verilog. 04
(w) | ARA1IIMI CASE 22etsesil GULIL s31al Wei 515 (8:3)ell WHE 530, oY
(c) | Explain CASE statement in Verilog with suitable exmples 07
(5) | AU W s Alel dRAIMI 35U R eHe YUwld) 09
OR
Q.5 | (a) | Implement full subtractor using Verilog code. 03
USR5 | () | Verilog 51Seil GU1L 531 full subtractor =il U4 521, 03
(b) | Implement JK flipflop using Behavioural modeling style in Verilog. 04
() agcﬂatui Behavioural H13(G21 2ldlel GuldL 83 JK flipflop «ll ¥He | oY
520l
(c) | Explain different Verilog modeling style with examples. 07
(5) | Gelsl w14 (afqy dReoL HIS(G21 e AHomdl. 09




