Seat No.: Enrolment No.:

GUJARAT TECHNOLOGICAL UNIVERSITY

Diploma Engineering — SEMESTER - 6 (NEW) - EXAMINATION - Winter-2023

Subject Code: 3361104 Date: 06-12-2023
Subject Name: Vlsi
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 programmable & Communication aids are strictly prohibited.
5. Use of non-programmable scientific calculator is permitted.
6.  English version is authentic.
Q.1 Answer any seven out of ten. £21Hi{l 516Ul Aldsil cled WUl 14
1.  Draw cross section diagram of N channel and P channel of MOSFET.
1. N3Aeld 3 P Asid MOSFET=1] $14 A5t SIAIAM £R).
2. Write VHDL code for AND gate.
2. ANDI2 H[2 VHDL 515 quil.
3. Define concept of Design Hierarchy.
3. SlAI®el Hierarchyell wWle cuAl[Rd 5,
4, Define VOH, VOL, VIH, VIL.
¥.  VOH, VOL, VIH, VIL 4[| [Rld 53).
5.  Differentiate between MOS transistor and BJT.
U.  MOS 2L[s0522 ol BJT dsfl Ble@ld AL
6.  List advantage and disadvantage of FPGA.
€. FPGAell §1del 3ol A§1UEL (UL
7. Draw diagram of CMOS Inverter.
9. CMOS 8ed&eil SIUIAIM €1,
8.  Draw diagram of NMOS Inverter.
¢.  NMOS &od2eil SIUIAM €12,
9.  Define Noise Margin with diagram.
¢.  Noise Margin SIAIAIM A1 UL [Ad 5.
10.  Draw code structure of VHDL.
Q0.  VHDLsll 515 Structure €12\
Q.2 (@ Draw output characteristics of different type of MOSFET. 03
USLR (3)  EIL HEI| 2l8Usil MOSFETe1l 11G12Y2 dl&i(Qlsdl £1R1. 03
OR
(@  Explain transfer characteristics of different type of MOSFET. 03
() A2 A G| 218Ul MOSFETwIl 21162 cll8l[Qlsdl €lR). 03
(b)  Explain AOI logic with example. 03
(6)  AOI GRS GleL 18 uHoxd). 03
OR
(b)  Explain OAI logic with example. 03
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Draw and Explain Accumulation region and Depletion region of MOS
system.

MOS [d2Hell Accumulation U2l el [SWAQlet U2l £1] el HHoId).
OR

Draw and Explain linear region and saturation region of MOSFET Transistor.

MOSFET 2L(c05237l| Linear W2l =l Saturation U2l €12 el AHesd),

Draw and Explain Y chart design flow in brief.

Y chart SI418l §61 A (U €] el AUl
OR

Write a short note on Standard Cell Based Design.

@158 Ad QY SlYLoel (AN 2setlel dud).

Implement the logic function C = (A(B +C) +D(E+F))’ using NMOS load.

C = (A(B +C) +D(E+F)) 4125 §51l NMOS €lSeil Heeell 21ud 520,
OR

Implement the logic function C = (P(Q +R))’ using CMOS Logic.

C = (P(Q +R)) d1%)5 §52lel CMOS El2) 5eil Hesell WHd 5.

Write the VHDL Code for Full Adder.

Full Adder Hl& VHDL 515 €W,
OR

Write the VHDL Code for Half Subtractor.

Half Subtractor 412 VHDL 5§15 @ uil.

Write the VHDL Code for EX NOR gate with Structural model.
EX NOR 2 L2 Stractural H15€ 412 VHDL 515 @ uil.

OR
Explain Data flow model with example in VHDL Code.

52l 56l H15d GeleL 18 VHDL 515 uHwldl.
Write VHDL code for Up Counter.
Up Counter Hl2 VHDL 515 €W,

OR
Write VHDL code for 2 to 4 Decoder.

2 to 4 SIS1S HIS VHDL 51S @ul.

Draw and Explain NOR based Clocked J K flip flop circuit.
NOR W2 5615 ] K s6(lu ellu A2(s2 €l2] 24el Yuomdl.

OR
Draw and Explain NAND based S R flip flop with depletion load NMOS.

NAND W4 S R §61U §641U NMOS [SWQ2lsl 1S 418 £12) 34al HHox1dl.

Write VHDL code for D Flip Flop.
D §dlU 41U Hl2 VHDL 515 dudl.

OR
Write VHDL code for 16 to 1 Multiplexer.

16 to 1 Multiplexer Hl2 VHDL 515 GW).
Draw and explain NAND and NOR gate with CMOS logic.
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NAND el NOR 312 CMOS €129 S U1 £12)] Aol YHoxid)

Write VHDL code for Parity Generator.
Parity Generator Y2 VHDL 515 @ul.

Draw and Explain circuit of Cascaded CMOS Inverter.
Cascaded CMOS Inverter ¥2(52 £12] A AHH1d).

Draw and Explain circuit of Resistive load Inverter.
Resistive load Inverter (52 £12] ¥ YU

Draw and Explain clocked SR Flip Flop circuit base on NOR gate.

NOR W clocked SR §€lU sA1U 4252 £12] Wl UHwldll.
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