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VLSI design methodology, VLSI technology- NMOS, CMOS and BICMOS circuit fabrication.
Layout design rules. Stick diagram. Latch up.

Characteristics of MOS and CMOS switches. Implementation of logic circuits using MOS and
CMOS technology, multiplexers and memory, MOS transistors, threshold voltage, MOS device
design equations. MOS models, small-signal AC analysis. CMOS inverters, propagation delay
of inverters, Pseudo NMOS, Dynamic CMOS logic circuits, power dissipation.

Programmable logic devices- antifuse, EPROM and SRAM techniques. Programmable logic
cells. Programmable inversion and expander logic. Computation of interconnect delay,
Techniques for driving large off-chip capacitors, long lines, Computation of interconnect delays
in FPGAs Implementation of PLD, EPROM, EEPROM, static and dynamic RAM in CMOS.

An overview of the features of advanced FPGAs, IP cores, Softcore processors, Various
factors determining the cost of a VLSI, Comparison of ASICs, FPGAs , PDSPs and CBICs .
Fault tolerant VLSI architectures

VLSI testing -need for testing , manufacturing test principles, design strategies for test, chip
level and system level test techniques.

COURSE OBJECTIVES

To introduce various aspects of VLSI circuits and their design including testing.

COURSE OUTCOMES (CO)

Aligned Programme

Course Outcomes Outcomes (PO)

1. Describe the techniques used for VLSI fabrication, design of CMOS PO1, PO3, PO4, PO5
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logic circuits, switches and memory
De§cr|be the technlql_Jes used the design of CMOS logic circuits, POL, PO3, PO4, PO5
switches and memory in VLSI
Generalize the design technigues and analyze the characteristics of PO1, POZ, POS,
T R PO4, PO5,PO7,
VLSI circuits such as area, speed and power dissipation PO12
Explain and compare the architectures for FPGA, PAL and PLDs and
. L. N PO1, PO2, PO3,
evaluate their characteristics such as area, power dissipation and
s ) L . PO4, PO5,PO7,
reliability. Use the advanced FPGAs to realize Digital signal processing PO12
systems
Describe the techniques for fault tolerant VVLSI circuits. Explain and PO1, PO2, POS,
compare the techniques for chip level and board level testing E8‘1112P05P07:

COURSE PLAN - PART I

COURSE OVERVIEW

This course provides the knowledge about NMOS, BICMOS and CMOS technologies.
Students will be able to learn about Programmable logic devices and cells. They can acquire
knowledge about FPGAs Implementation of PLD, EPROM, EEPROM and VLSI testing.

COURSE TEACHING AND LEARNING ACTIVITIES

S.No. Week/Contact Topic Mode of Delivery
Hours
VLSI design methodology, VLSI
1 3 Wteelt<|—1| technology- NMOS, CMOS and
(3 contact Hours) BICMOS circuit fabrication.
Layout design rules. Stick diagram.
> Week 2 Latch up. Characteristics of MOS
(3 contact Hours) | and CMOS switches.
i _ Lecture
Implementation of logic circuits C&T/ PPT or any
3 Week 3 using MOS and CMOS technology, suitable mode
(3 contact Hours) | mytiplexers and memory,
MOS transistors, threshold voltage,
MOS device design equations.
Week 4 .
4 (3 contact Hours) MOS _models, small-signal AC
analysis.
5 As per Academic | ASSESSMENT I - 20Marks Descriptive/Numerial
Calender (Written)
CMOS inverters, propagation delay
6 Week 6 of inverters, Pseudo NMOS,
(3 contact Hours) | Dynamic CMOS logic circuits,
power dissipation Lecture
. . C&T/ PPT or any
Programmable  logic  devices- suitable mode
7 Week 7 antifuse, EPROM and SRAM

(2 contact Hours)

techniques. Programmable logic
Cells.
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Programmable  inversion  and
expander logic. Computation of

9 3¢ oVrYtZecE:Ii ours) interconnect delay, Techniques for Lecture
driving large off-chip capacitors, C&T/ PPT or any
long lines, suitable mode

As per Academic Descriptive/Numerical

1 - .

0 Calender ASSESSMENT 11 20 Marks (Written)

11 Week 10 Computation of interconnect delays

(3 contact Hours) | in FPGAs Implementation of PLD

12 Week 11 EPROM, EEPROM, static and dynamic

(3 contact Hours) RAM in CMOS.
An overview of the features of

13 Week 12 advanced FPGAs, IP cores, Soft-

(3 contact Hours) | cgre Processors Lecture
Various factors determining the Cij-li-{aii;rn?g diny
14 Week 13 cost of a VLSI, Comparison of
(3 contact Hours) | ASICs, FPGAs , PDSPs and CBICs
Fault tolerant VVLSI architectures
VLSI testing -need for testing
Week 14 ,manufacturing  test  principles,
16 . ; .
(3 contact Hours) | design strategies for test, chip
level and system level test
techniques.
17 Week 16 END ASSESSMENT —50 Marks | Descriptive/Numerical

(Written)

COURSE ASSESSMENT METHODS (shall range from 4 to 6)

S.No. Mode of Assessment Week/Date Duration % Weightage
1 Assessment | (60 minutes) 25 marks
2 Assessment 1| (60 minutes) 25 marks
Assessment V (CPA) As per Academic
CPA Calender (60 minutes) 20 marks
End Assessment
6 (180 minutes) 50 marks

COURSE EXIT SURVEY (mention the ways in which the feedback about the course shall
be assessed)

1. Feedback from the students during class committee meeting.

2. Queries through questionnaire.
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