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GUJARAT TECHNOLOGICAL UNIVERSITY

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

Subject Code: 3361104 Date: 06-07-2023
Subject Name: VISI
Time: 10:30 AM TO 01:00 PM Total Marks: 70

Instructions:

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 non-programmable scientific calculator is permitted.

English version is authentic

Q.1 Answer any seven out of ten. oMl S1oUQL AUldell Fdled W),

IZEENCNS

1.  Draw voltage transfer characteristic of ideal inverter.

1L WLIPSH Beld2Rell dleRos 2lesR dlel(RLsdl ALs £,

2. Define the terms: Von, VoI, Vin, Vil.

R, Von, Vai, Vin, Vi efl cdludl 24Ul

3. Define the terms: NM., NMy,

3. NMy NMy <l cqui| 24 ul.

4.  Write input voltage range for different operating modes of Resistive load
inverter.

¥, reld 4lS 9eldR ol el el BNUIB2L HISYH HIS Sy dley 3o
cuql.

5. Compare enhancement load nMOS inverter with depletion load nMOS
inverter.

U.  enhancement load nMOS 8elcléRsil depletion load nMOS SECEERND
délell 5.

6.  Draw Resistive load inverter circuit.

€. Resistive load ®e1de? «fl (52 €12\

7. Draw layout of CMOS inverter with p type substrate.

9. P 2loU yuR2- CMOS 8eideR o1l au1Ge £\

8.  Write conditions of pMOS transistor in various operating regions of CMOS
inverter circuit.

¢.  CMOS 8e1d2R Ul5eH] pMOS 2leufle «fl o€l el Retld (AN qud).

9.  Define power dissipation in an inverter circuit.

€. ©edde dl5e HI2 UldR (SHv10Lle «fl cjuyl w4 14).

10.  List the advantages of CMOS inverter.
Q0. CMOS 8eldieR il slael Qllcl.

Q.2 (@) Draw energy band diagram of p type silicon substrate.
UslL.2 () P2lou Rlasled quRe ol st Qes sIAAM €.
OR
(@) Draw energy band diagram of MOS structure operating in depletion mode
under small gate bias.
()  3@Qlst HISHI wle A 1Ay HIZ2 MOS R 5UR «ll Wel [ oS SIAAIM
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Draw the physical structure of an n channel enhancement type MOSFET.
n channel enhancement type MOSFET o} (554 w5UR AR

OR
Draw various circuit symbols for p channel enhancement type MOSFETS.
p channel enhancement type MOSFETSs =il 4(52 [Aruld €12\,

Explain drain current vs drain voltage characteristic of an n-channel
MOSFET with necessary diagram.
n-channel MOSFET HI[2 38l 532 vs S8el dle2oy «ll dlet(Rlsdl ALs
YHodl.

OR
Write a short on FPGA.

FPGA UR silt quil.

Explain CMOS ring oscillator circuit.
CMOS (331 ¥{1{l422 YAl
OR
Draw and explain two input NOR gate with depletion nMOS loads.
two input NOR gate with depletion nMOS loads UlEe €3] yHend).

Explain CMOS inverter circuit in brief.
CMOS inverter u(52 g5 Hi Aud).

OR
Draw CMOS NAND?2 gate.

CMOS NAND?2 gate £13.

Implement the following logic circuit using CMOS inverter:
Y = (DEA + BC)’
CMOS inverter «fl Hee el 415 A5 €l
Y = (DEA + BC)’
OR
Implement the following logic circuit using CMOS inverter:
Y =((A+B)(C +D)y
CMOS inverter «fl 4, el 15 AUl5e €l
Y =((A+B)(C +D)y
Implement the following logic circuit using depletion nMOS load inverter:
Y = (A(D+E) + BC)’

depletion nMOS load inverter o] Hee ol Glfs Al5e el
Y = (A(D+E) + BC)’

OR
Explain CMOS SR latch circuit based on NOR gate.

CMOS SR latch circuit based on NOR gate uuesdl.

Implement clocked SR latch based on NAND gate using depletion load
NMOS inverter.

clocked SR latch based on NAND gate, depletion load NMOS inverter ol

Heeell €12
OR

Implement clocked JK flip flop based on NAND gate using CMOS inverter.
clocked JK flip flop based on NAND gate, CMOS inverter «{l Heee{l £12).
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Write a VHDL programme for 4 input OR gate.
4 input OR gate M2 VHDL WAL QW)
OR
Write a VHDL programme for logic Y = AB’ + C(D + E)
Y = AB’ + C(D + E) Hl2 VHDL WlAIH .
Write VHDL programme for Full Adder.
Full Adder HL2 VHDL W1AH Euil.

OR
Write VHDL programme for XOR gate using structural method.

XOR gate HL2 VHDL WAL structural S &l gud).
Explain VLSI design flqw using Y chart.
VLS| Slosieel s6l Y Ule &l quendl.

Write VHDL programme for 4x1 multiplexer.
4x1 multiplexer Hl2 VHDL WlAIH €U,

Write VHDL programme for 4 bit parallel adder using structural method.

4 bit parallel adder U2 VHDL WA structural Has &l qul.

Write VHDL programme for D Flip Flop.
D Flip Flop Hl& VHDL WA M Uil

Write VHDL programme for JK Flip Flop.
JK Flip Flop 12 VHDL WIAH Gud).
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