VLSIDESIGN

Course Code :18EC72 CIE Marks :40

Lecture Hours/Week :3 SEE Marks :60

Total Number of Lecture Hours : 40(08 Hrs/ Module)  Exam Hours  :03
CREDITS-03

Course Learning Objectives: The objectives of the course is to enable students to:
. Impart knowledge of MOS transistor theory and CMOS technologies
. Learn the operation principles and analysis of inverter circuits.
. Design Combinational, sequential and dynamic logic circuits as per
the requirements
Infer the operation of Semiconductors Memory circuits.
Demonstrate the concepts of CMOS testing

Module-1
Introduction: A Brief History, MOS Transistors, CMOS Logic
(1.1 to 1.4 of TEXT?2)
MOS Transistor Theory: Introduction, Long-channel I-V Characteristics,
Non-ideal I-V Effects, DC Transfer Characteristics
(2.1, 2.2, 2.4 and 2.5 of TEXT2)., L1, L2

Module-2
Fabrication: CMOS Fabrication and Layout, VLSI Design Flow, Introduction,
CMOS Technologies, Layout Design Rules,
(1.5 and 3.1 to 3.3 of TEXT2).
MOSFET Scaling and Small-Geometry Effects, MOSFET Capacitances
(3.5 to 3.6 of TEXT1), L1, L2,

Module-3
Delay: Introduction, Transient Response, RC Delay Model, Linear Delay Model,
Logical Efforts of Paths (4.1 to 4.5 of TEXT?2, except sub-sections 4.3.7, 4.4.5,
4.4.6,4.5.5 and 4.5.6).
Combinational Circuit Design: Introduction, Circuit families
(9.1t0 9.2 of TEXT?2, except subsection 9.2.4)., L1,L2,13

Module-4
Sequential Circuit Design: Introduction, Circuit Design for Latches and Flip-
Flops (10.1 and 10.3.1 to 10.3.4 of TEXT2)
Dynamic Logic Circuits: Introduction, Basic Principles of Pass Transistor
Circuits, Synchronous Dynamic Circuit Techniques, Dynamic CMOS Circuit
Techniques (9.1, 9.2, 9.4 to 9.5 of TEXT1), L1,L2,L3
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Module-5
Semiconductor Memories: Introduction, Dynamic Random Access Memory
(DRAM) and Static Random Access Memory (SRAM),
(10.1t0 10.3 of TEXT1)
Testing and Verification: Introduction, Logic Verification Principles,
Manufacturing Test Principles, Design for testability

(15.1,15.3, 15.5 15.6.1 to 15.6.3 of TEXT 2). L1,1L2

Course outcomes: At the end of the course, the students will be able to:

1. Demonstrate understanding of MOS transistor theory, CMOS fabrication
flow and technology scaling.

2. Draw the basic gates using the stick and layout diagrams with the
knowledge of physical design aspects.

3. Demonstrate ability to design Combinational, sequential and dynamic
logic circuits as per the requirements

4. Interpret Memory elements along with timing considerations

5. Interpret testing and testability issues in VLSI Design

Question paper pattern:

. Examination will be conducted for 100 marks with question paper
containing 10 full questions, each of 20 marks.

. Each full question can have a maximum of 4 sub questions.

. There will be 2 full questions from each module covering all the topics
of the module.

. Students will have to answer 5 full questions, selecting one full question
from each module.

. The total marks will be proportionally reduced to 60 marks as SEE
marks is 60.

TEXT BOOKS:

1. “CMOS Digital Integrated Circuits: Analysis and Design” - Sung Mo
Kang & Yosuf Leblebici, Third Edition, Tata McGraw-Hill.

2. “CMOS VLSI Design- A Circuits and Systems Perspective”- Neil
H. E. Weste and David Money Harris, 4™ Edition, Pearson Education.

REFERENCE BOOKS:

L. Adel Sedra and K. C. Smith, “Microelectronics Circuits Theory and
Applications”, 6™ or 7" Edition, Oxford University Press, International
Version, 2009.

2. Douglas A Pucknell & Kamran Eshragian, “Basic VLSI Design”, PHI 3™
Edition, (original Edition — 1994).

3. Behzad Razavi, “Design of Analog CMOS Integrated Circuits”, TMH,
2007.
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10.2 Dynamic Random Access Memorny (DRAK)
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Figure 10.6 P assgnment of 256-MD s_r:.mmm:rm.lﬁ
DRAM. (The # symbal ingacates signal is active Taw".)

address multiplexing, which reduces the package size. Row and column addresses are
Captured by RAS and TAS signals.

Historical Evolution of DRAM Cell

As the Continui ng trend for high—danﬂitj-' memories favors smaller l'l'lE'I.'I'bﬂl'j"‘ﬂ'l:“ SITES,
e dynamic RAM cell with a simple structure has become a popular choice, where
hmﬁi'jr data are stored as charge ina g’_"ﬂ;ﬂ:itﬂr and the presence of absence of Hn_r:d
charge determines the value of the stored bit. Note that the data siored as charge in a
“apacitor cannot be retained indefinitely, because the leakage currents en_.r:muallz.rlrc-
Move or modify the stored data. Thus, all DRAM cells require a periodic refreshing
of the sipred data, so that unwanted modifications due to leakage are prevented
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