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UNIT I
Syllabus:
INTRODUCTION : Introduction to IC Technology – MOS, PMOS, NMOS, CMOS & BiCMOS technologies- Oxidation, Lithography, Diffusion, Ion implantation, Metallisation, Encapsulation, Probe testing, Integrated Resistors and Capacitors,CMOS Nanotechnoology.
Objectives:
To provide an basic knowledge of VLSI Technology.
To discuss the various IC Technologies.
To discuss the various steps involved in fabrication of chip.
Lecture plan:
	S.No
	Topic
	Date
	No. of lectures

	1
	Introduction to IC Technology – MOS, PMOS, NMOS, CMOS & BiCMOS technologies
	
	02

	2
	PMOS, NMOS Fabrication
	
	02

	3
	CMOS Fabrication
	
	01

	4
	BiCMOS Fabrication
	
	01

	5
	Oxidation, Lithography
	
	02

	6
	Diffusion, Ion implantation
	
	02

	7
	Metallisation, Encapsulation,
	
	01

	8
	Probe testing, Integrated Resistors and Capacitors, CMOS Nanotechnology
	
	02


Assignments:
1. Explain the processing steps in fabrication of PMOS technology with neat
sketches.
2. What are the additional two layers in BICMOS technology compared to other.
3. Explain about oxidation, Diffusion and Ion Implantation Processes of I C Fabrication.
4. What is a tub tie? Explain this with an example.
5. Draw the circuits for n-MOS, p-MOS and C-MOS Inverter and explain about their operation and compare them.
6. Explain about the process steps
(a) Crystal Growth
(b) Oxidation
(c) Diffusion
(d) Lithography
(e) Metallization
involved in the fabrication of ICs.
UNIT II
Syllabus: 
BASIC ELECTRICAL PROPERTIES : Basic Electrical Properties of MOS and BiCMOS Circuits: Ids-Vds relationships, MOS transistor threshold Voltage, gm, gds, figure of merit ?o; Pass transistor, NMOS Inverter, Various pull ups, CMOS Inverter analysis and design, Bi-CMOS Inverters.
Objectives:
To understand  Electrical Properties of MOS and BiCMOS Circuits.
To discuss NMOS, CMOS inverter and Bi-CMOS inverter.
To discuss the various pull ups of an NMOS inverter.
Lecture plan:
	S.No
	Topic
	Date
	No. of lectures

	1
	Ids-Vds relationships
	
	02

	2
	MOS transistor threshold Voltage
	
	01

	3
	gm, gds, figure of merit ?o; Pass transistor
	
	01

	4
	NMOS Inverter, Various pull ups
	
	01

	5
	CMOS Inverter analysis and design
	
	01

	6
	Bi-CMOS Inverters.
	
	01


Assignments:
1. Derive the relation between IDS & VDS of MOSFET.
2.  Draw the circuit for NMOS inverter and explain its operation.
3. (a) Draw the CMOS circuit to realize the Boolean expression y=A-B, and explain the same.
(b) What is meant by fan in & fanout of gate.
4. Derive the relation between IDS & VDS of MOSFET.
5. Draw the circuit for NMOS inverter and explain its operation.
6. Explain the terms Figure of Merit of MOSFET and output conductance, using necessary equations.


UNIT III
Syllabus: 
VLSI CIRCUIT DESIGN PROCESSES : VLSI Design Flow, MOS Layers, Stick Diagrams, Design Rules and Layout, 2 ?m CMOS Design rules for wires, Contacts and Transistors Layout Diagrams for NMOS and CMOS Inverters and Gates, Scaling of MOS circuits, Limitations of Scaling.
Objectives:
To understand the VLSI Design Flow.
To understand the Design Rules and Layout.
To discuss Stick Diagrams and Transistors Layout Diagrams for NMOS and CMOS Inverters and Gates.
To discuss Scaling of MOS circuits.
Lecture plan:
	S.No
	Topic
	Date
	No. of lectures

	1
	VLSI Design Flow, MOS Layers
	
	01

	2
	Stick Diagrams
	
	03

	3
	Design Rules and Layout
	
	02

	4
	2 ?m CMOS Design rules for wires
	
	01

	5
	Contacts and Transistors Layout Diagrams for NMOS and CMOS Inverters and Gates
	
	01

	6
	Scaling of MOS circuits, Limitations of Scaling.
	
	01



Assignments:
1. Draw the stick diagram and layout for the following function
[image: ]
2.  What is the difference between '_' and '_' scaling factors? Give some examples.
3. For various processes in MOS IC fabrication, explain about Design Rules.
4. Draw the CMOS circuit to realize the Boolean expression y=A-B, and explain
the same.
5. Explain about NOR CMOS Logic.
6. Draw Stick diagram for CMOS Inverter, giving explanation.

UNIT IV
Syllabus: 
GATE LEVEL DESIGN : Logic Gates and Other complex gates, Switch logic, Alternate gate circuits, Time Delays, Driving large Capacitive Loads, Wiring Capacitances, Fan-in and fan-out, Choice of layers.

Objectives:
To discuss the Switch logic. 
To discuss the circuits used for Time Delays, Driving large Capacitive Loads.
To discuss about the Time Delays and Wiring Capacitances.
Lecture plan:
	S.No
	Topic
	Date
	No. of lectures

	1
	Logic Gates and Other complex gates
	
	02

	2
	Switch logic, Alternate gate circuits
	
	01

	3
	Time Delays
	
	01

	4
	Driving large Capacitive Loads, Wiring Capacitances
	
	01

	5
	Fan-in and fan-out, Choice of layers.
	
	01



Assignments:
1. Explain about sheet resistance and sheet capacitance.
2. What are the issues involved in driving large capacitor loads in VLSI circuit
3. designs? Explain.
4. What are the issues involved in driving large capacitor loads in VLSI circuit
5. designs? Explain
6. What are the design issues involved in long interconnect wires? Explain.

UNIT V
Syllabus: 
DATA PATH SUBSYSTEMS  : Subsystem Design, Shifters, Adders, ALUs, Multipliers, Parity generators, Comparators, Zero/One Detectors, Counters.
Objectives:
To understand the concept of Subsystem Design.
To discuss the design method for Shifters, Adders, ALUs, Multipliers, Parity generators, Comparators, Zero/One Detectors, Counters.
Lecture plan:
	S.No
	Topic
	Date
	No. of lectures

	1
	Subsystem Design, Shifters, Adders.
	
	02

	2
	ALUs, Multipliers.
	
	02

	3
	Parity generators, Comparators.
	
	01

	4
	Zero/One Detectors, Counters.
	
	01


Assignments:
1. Draw the logic diagram of zero/one dectector and explain its operation with the help of stick diagram.
2. Draw the schematic and explain the principle and operation of Array Multiplier.
3.  Draw the schematic and explain the working of Tree Multiplier.

 UNIT VI
Syllabus: 

ARRAY SUBSYSTEMS: SRAM,DRAM,ROM,Serial Acess Memories,Content Addressable Memory.
Objectives:
To understand the concept of designing SRAM and DRAMs.
To understand the concept of designing Serial Acess Memories and Content Addressable Memory.
 
Lecture plan:
	S.No
	Topic
	Date
	No. of lectures

	1
	SRAM,DRAM.
	
	02

	2
	ROM.,Serial Acess Memories.
	
	01

	3
	Content Addressable Memory.
	
	01


Assignments:
1. Explain the principle of a DRAM cell.
2. Give the schematic of a DRAM and explain how READ and WRITE operations are carried out. 
3. Explain the principles of SRAM and DRAM.
4. What are the advantages of SRAM and DRAMs compare them in all respects.
UNIT VII
Syllabus:
SEMICONDUCTOR INTEGRATED CIRCUIT DESIGN : PLAs, FPGAs, CPLDs, Standard Cells, Programmable Array Logic, Design Approach,Parameters influencing Low Power Design.

Objectives:
To understand the basic concept of PLAs, FPGAs, CPLDs.
To discuss about the Standard Cells, Programmable Array Logic.
To discuss about various Design Approach,Parameters influencing Low Power Design.

Lecture plan:
	S.No
	Topic
	Date
	No. of lectures

	1
	PLAs, FPGAs, CPLDs.
	
	02

	2
	Standard Cells, Programmable Array Logic.
	
	02

	3
	Design Approach,Parameters influencing Low Power Design.
	
	01



Assignments:
1. Compare PLAs, PALs, CPLDs, FPGAs, and standard cells in all respects.
2. Explain about the principle and operation of FPGAs. What are its applications?
3. Draw the schematic for PLA and explain the principle. What are the advantages of PLAs?
4. Explain the structure and principle of PLA.
5.  Draw the schematic and explain how Full Adder can be implemented usingPLA's.
6. Explain about configurable FPGA based I/O blocks.

UNIT VIII
Syllabus: 
CMOS TESTING : CMOS Testing, Need for testing, Test Principles, Design Strategies for test, Chip level Test Techniques, System-level Test Techniques, Layout Design for improved Testability.
Objectives:
To understand Principles of testing an CMOS device.
To discuss Chip level Test Techniques and  System-level Test Techniques.
To discuss Layout Design for improved Testability.
Lecture plan:
	S.No
	Topic
	Date
	No. of lectures

	1
	CMOS Testing, Need for testing, Test Principles.
	
	01

	2
	Design Strategies for test, Chip level Test Techniques.
	
	01

	3
	System-level Test Techniques, Layout Design for improved Testability.
	
	01



Assignments:
1. What are the different categories of DFT techniques? Explain.
2.  What is meant by signature analysis in Testing? Explain with an example.
3. With the help of a schematic explain about Memory-self Test.
4. What are the issues to be considered while implementing BIST? Explain.
5. How layout design can be done for improving testability? Explain.
6. Explain about different fault models in VLSI testing with examples.[
7. Write notes on any TWO
(a) DGT
(b) BIST
(c) Boundary scan Testing
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