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1. VISION  

To be recognized as a full-fledged center for learning and research in various fields of 

Electronics and Communication Engineering through industrial collaboration and provide 

consultancy for solving the real time problems 

 

 MISSION  

 To inculcate a spirit of research and teach the students about contemporary 

technologies in Electronics and Communication to meet the growing needs of the 

industry. 

 To enhance the practical knowledge of students by implementing projects based on 

real time problems through industrial collaboration
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PROGRAMME EDUCATIONAL OBJECTIVES (PEO’s): 
 

After 3-5 years from the year of graduation, our graduates will, 

1. With an exposure to the areas of VLSI, Embedded Systems, Signal / Image Processing, 

Communications, Wave theory, and Electronic circuits in modern electronics and 

communications environment. 

2. Demonstrate the impact of Electronics and Communications Engineering on the society, 

ethical, social and professional responsibilities/implications of their work. 

3. With strong foundations in mathematical, scientific and engineering fundamentals 

necessary to formulate, solve and analyze Electronics and communications. Engineering 

problems. 

4. Have strong communication inter-personal skills, multicultural adoptability and to work 

effectively in multidisciplinary teams. 

5. Engage life-long learning to become successful in their professional work. 

PEO 1: To inculcate the adaptability skills into the students for design and use of analog 

and digital circuits and communications and any other allied fields of Electronics. 

  

PEO 2: Ability to understand and analyze engineering issues in a broader perspective  

  with ethical responsibility towards sustainable development. 

PEO 3: To develop professional skills in students that prepares them for immediate  

  employment and for lifelong learning in advanced areas of Electronics and  

  communications and related fields. 

PEO 4:  To equip with skills for solving complex real-world problems related to VLSI, 

Embedded Systems, Signal/Image processing, Communications, and Wave 

theory. 

PEO 5:  Graduates will make valid judgment, synthesize information from a range of  

  sources and communicate them in sound ways in order to find an    

  economically viable solution. 

 

PEO 6:  To develop overall personality and character with team spirit, professionalism,  

  integrity, and moral values with the support of humanities, social sciences and  

  physical educational courses. 
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A graduate of the Electronics and Communication Engineering Program will demonstrate: 

 PO1: Engineering knowledge: Apply the knowledge of mathematics, science, engineering 

fundamentals, and an engineering specialization to the solution of complex engineering 

problems. 

PO2: Problem analysis: Identify, formulate, review research literature, and analyze complex 

engineering problems reaching substantiated conclusions using first principles of 

mathematics, natural sciences, and engineering sciences. 

PO3: Design/development of solutions: Design solutions for complex engineering problems 

and design system components or processes that meet the specified needs with appropriate 

consideration for the public health and safety, and the cultural, societal, and environmental 

considerations. 

PO4: Conduct investigations of complex problems: Use research-based knowledge and 

research methods including design of experiments, analysis and interpretation of data, and 

synthesis of the information to provide valid conclusions. 

PO5: Modern tool usage: Create, select, and apply appropriate techniques, resources, and 

modern engineering and IT tools including prediction and modeling to complex 

engineering activities with an understanding of the limitations. 

PO6: The engineer and society: Apply reasoning informed by the contextual knowledge to 

assess societal, health, safety, legal and cultural issues and the consequent responsibilities 

relevant to the professional engineering practice. 

PO7: Environment and sustainability: Understand the impact of the professional engineering 

solutions in societal and environmental contexts, and demonstrate the knowledge of, and 

need for sustainable development. 

PO8: Ethics: Apply ethical principles and commit to professional ethics and responsibilities and 

norms of the engineering practice. 

PO9: Individual and team work: Function effectively as an individual, and as a member or 

leader in diverse teams, and in multidisciplinary settings. 
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PO10: Communication: Communicate effectively on complex engineering activities with the 

engineering community and with society at large, such as, being able to comprehend and 

write effective reports and design documentation, make effective presentations, and give 

and receive clear instructions. 

PO11: Project management and finance: Demonstrate knowledge and understanding of the 

engineering and management principles and apply these to one’s own work, as a member 

and leader in a team, to manage projects and in multidisciplinary environments. 

PO12: Life-long learning: Recognize the need for, and have the preparation and ability to engage 

in independent and life-long learning in the broadest context of technological change. 

 

PROGRAMME SPECIFIC OUTCOMES (PSO’s)  

 

PSO 1:  Problem Solving Skills – Graduate will be able to apply latest electronics 

techniques and communications principles for designing of communications 

systems.  

 

PSO 2:  Professional Skills – Graduate will be able to develop efficient and effective 

Communications systems using modern Electronics and Communications 

engineering techniques. 

 

PSO 3:  Successful Career – To produce graduates with a solid foundation in Electronics 

and Communications engineering who will pursue   lifelong learning and 

professional development including post graduation.  

 

PSO 4:  The Engineer and Society– Ability to apply the acquired knowledge for the  

  advancement of society and self. 
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2.  Syllabus (University Copy):  

   JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY HYDERABAD 

 

III YEAR B.TECH. ECE-II SEM                         L    T/P/D   C 

                                                                              4     -/-/-       4  

 VLSI DESIGN (A60432) 

 

UNIT—I 
INTRODUCTION : Introduction to IC Technology – MOS, PMOS, NMOS, CMOS & 

BiCMOS technologies-Oxidation, Lithography, Diffusion, Ion implantation, Metallization, 

Encapsulation, Probe testing, Integrated Resistors and Capacitors. 

BASIC ELECTRICAL PROPERTIES : Basic Electrical Properties of MOS and BiCMOS 

Circuits: Ids-Vds relationships, MOS transistor threshold Voltage, gm, gds, figure of merit; Pass 

transistor, NMOS Inverter, Various pull ups, CMOS Inverter analysis and design, Bi-CMOS 

Inverters. 

UNIT—II 
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. 

UNIT—III 
GATE LEVEL DESIGN : Logic Gates and Other complex gates, Switch logic, Alternate gate 

circuits, Basic circuit concepts, Sheet Resistance RS and its concept to MOS, Area Capacitance 

Units, Calculations Delays, Driving large Capacitive Loads, Wiring Capacitances, Fan-in and 

fan-out, Choice of layers. 

UNIT—IV 
DATA PATH SUBSYSTEMS : Subsystem Design, Shifters, Adders, ALUs, Multipliers, Parity 

generators, Comparators, Zero/One Detectors, Counters, 

ARRAY SUBSYSTEMS: SRAM, DRAM, ROM, Serial Access Memories, content addressable 

memory 

UNIT—V 
SEMICONDUCTOR INTEGRATED CIRCUIT DESIGN: PLAs, FPGAs, CPLDs, Standard 

cells, Programmable Array Logic Design Approach, Parameters influencing low power design 

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. 
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3. Course Objectives, Course Outcomes And Topic Outcomes 

Course Objectives:  The objectives of the course are to: 

 Give exposure to different steps involved in fabrication of ICs using MOS transistor, 

CMOS/BICOM transistors and passive components. 

 Explain  electrical properties of MOS &BICMOS devices to analyze the behavior of 

inverters designed with various loads. 

 Give explore to the design rules to be followed to draw the layout of any logic circuit. 

 Provide concept to design different types of logic gates using CMOS inverter and 

analyze their transfer characteristics 

 Provide design concepts to design building blocks of data path of any system using 

gates. 

 Understand basic programmable logic devices and testing of CMOS circuits.   

Course Outcomes: 

 Upon Successfully Completing the Course , the  Student should be able to:  

CO 1: explain the fabrication process 

CO 2: Drawn the layout of  logic circuit which helps to understand and estimate parasitic of 

 any logic circuit  

CO 3: Design circuits using alternative design styles and calculate area,  capacitance and delay 

CO 4: Design simple memories using MOS transistors and can understand design of large 

 memories. 

CO 5: Design simple logic circuit using PLA,PAL, FPGA , CPLD  
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Topic Outcomes: 

 Identify the development of electronics  

 Interpret the scale of integration 

 Memorize the operation of JFET and MOSFET 

 Explain the various fabrication processes of a MOS transistor  

 Identify the Ids-Vds relationship of a MOS transistor 

 Determine the properties and parameters of MOS circuit. 

 Operate the various forms of pull up 

 Calculate the various delays involved in the design of inverters. 

 Discuss the design process and various layers in the VLSI design flow 

 Draw stick diagrams for all digital circuits. 

 Analyze and implement various logic gates and circuits using MOS transistors 

layouts. 

 Illustrate the chip technology in MOS scaling process. 

 Sketch various logic styles in VLSI design using different logic styles 

 Differentiate various parameters of  VLSI design 

 Define programmable logic devices. 

 Demonstrate Programmable logic Array and design digital circuit using PLA 

 Demonstrate Programmable Array Logic and design digital circuit using PAL 

 Explain the architecture of a Complex Programmable Logic Device and its parts. 

 Explain the architecture of a Complex Programmable Logic Device and its parts. 

 Discuss the various parameters of lower power VLSI design 

 Discuss the need of testing  

 Describe the Principles for testing 

 Explain various fault models 

 Examine various testing techniques 

 Discuss chip level test technique 

 Distinguish different memories and recognize memories using MOSFET. 

 Compare the various types of memories. 

 Define data path subsystem 
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 Sketch the various adders used in digital circuits using MOSFET  

 Sketch the various shifters and multipliers used in digital circuits using MOSFET 

 Design basic building blocks of a digital circuit using MOSFET 

 Sketch the 0various components used in digital circuits using MOSFET 

 

4.  Course Pre - Requisites: 

1. Basic knowledge of BJT and MOS Transistor. 

2. Switching theory and logic design. 
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Books  

 

Text Books 

Text-1. 
Essentials of VLSI circuits and systems – Kamran Eshraghian, Eshraghian 

Dougles and A. Pucknell, PHI,2005 Edition. 

Text-2. 
Principles of CMOS VLSI Design - Weste and Eshraghian, Pearson Education, 

1999. 

 

Suggested / Reference Books 

Ref-1. Modern VLSI Design - Wayne Wolf, Pearson Education, 3rd Edition, 1997. 

Ref-2. 
VLSI Technology – S.M. SZE, 2nd Edition, TMH, 2003. 

Ref-3. 
Digital Integrated Circuits - John M. Rabaey, PHI, EEE, 1997. 

 

 

5.Course Information Sheet: 

a). Course Description: 

 

PROGRAMME:   

B. Tech. (Electronics and Communications 

Engineering) 

DEGREE: BTECH 

COURSE:              

                VLSI DESIGN 

YEAR: III          SEM: II           

CREDITS:   4 

COURSE CODE:                      A60432 

                           

REGULATION:                        R13 

COURSE TYPE: CORE  

COURSE AREA/DOMAIN:  DESIGNING 

of  ICs 

CONTACT HOURS: 

        4+0 (L+T)) hours / Week. 

CORRESPONDING LAB COURSE CODE:  

 

LAB COURSE NAME:  

          ECAD & VLSI Lab 

 

b). Syllabus: 
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Unit Details  Hours 

I 

INTRODUCTION : Introduction to IC Technology – MOS, 

PMOS, NMOS, CMOS & BiCMOS technologies-Oxidation, 

Lithography, Diffusion, Ion implantation, Metallization, 

Encapsulation, Probe testing, Integrated Resistors and Capacitors. 

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. 

17 

II 

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 

8 

III 

GATE LEVEL DESIGN : Logic Gates and Other complex gates, 

Switch logic, Alternate gate circuits, Basic circuit concepts, Sheet 

Resistance RS and its concept to MOS, Area Capacitance Units, 

Calculations Delays, Driving large Capacitive Loads, Wiring 

Capacitances, Fan-in and fan-out, Choice of layers. 

9 

IV 

DATA PATH SUBSYSTEMS : Subsystem Design, Shifters, 

Adders, ALUs, Multipliers, Parity generators, Comparators, 

Zero/One Detectors, Counters, 

ARRAY SUBSYSTEMS: SRAM, DRAM, ROM, Serial Access 

Memories, content addressable memory 

 

11 

V 

SEMICONDUCTOR INTEGRATED CIRCUIT DESIGN: 

PLAs, FPGAs, CPLDs, Standard cells, Programmable Array Logic 

Design Approach, Parameters influencing low power design 

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. 

12 

Contact classes for syllabus coverage 57 

Lectures beyond syllabus 02 

Tutorial classes 00 

Classes for gaps& Add-on classes 02 

Total No. of classes 61 

 

c). Gaps in the Syllabus (To Meet Industry / Profession Requirements): 
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S.NO. DESCRIPTION PROPOSED ACTIONS 

1 Principle of NMOS and PMOS 1 period (Class Room) 

2 Demonstration on V-I characteristics of 

BJT and MOS Transistors  

1periods (Class Room) 

 

d). Topics Beyond Syllabus / Advanced Topics: 

1  

SOI Fabrication process 
Guest Lecture 

2  Fabrication process of complex circuit on silicon 

wafer 
NPTEL 

 

e). Web Source References: 

 

a. www.cmosedu.com 

b. www.vlsilearners.blogspot 

c http://nptel.ac.in 

d. www.wikibooks.org 

 

f). Delivery / Instructional Methodologies: 

 CHALK & TALK  STUD. 

ASSIGNMENT 

 WEB RESOURCES 

 LCD/SMART 

BOARD 

 STUD. SEMINARS  ADD-ON COURSES 

 

g). Assessment Methodologies - Direct: 

ASSIGNMENTS  STUD. 

SEMINARS 

 

TESTS/MODEL 

EXAMS 

 UNIV. 

EXAMINATION 

http://www.cmosedu.com/
http://www.vlsilearners.blogspot/
https://www.youtube.com/redirect?redir_token=3BSDL8Xei4oN7tyYNhfnOmpWfQ18MTUxMzAwMzgyOUAxNTEyOTE3NDI5&v=9SnR3M3CIm4&q=http%3A%2F%2Fnptel.ac.in&event=video_description
http://www.wikibooks.org/
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☐ STUD 

LAB.PRACTICES 

 STUD. 

VIVA 

 MINI/MAJOR 

PROJECTS 

☐ 

CERTIFICATIONS 

 ADD-ON 

COURSES 

☐ OTHERS   

h). Assessment Methodologies – Indirect: 

 ASSESSMENT OF 

COURSE OUTCOMES (BY 

FEEDBACK, ONCE) 

 STUDENT FEEDBACK ON FACULTY 

(TWICE) 

 ASSESSMENT OF 

MINI/MAJOR PROJECTS BY 

EXT. EXPERTS 

☐ OTHERS  

i). Text / Reference Books: 

T/R BOOK TITLE/AUTHORS/PUBLICATION  

Text Book Essentials of VLSI circuits and systems – Kamran Eshraghian, 

Eshraghian Dougles and A. Pucknell, PHI,2005 Edition. 

Text Book Principles of CMOS VLSI Design - Weste and Eshraghian, 

Pearson Education, 1999. 

Reference  

Book1 

Modern VLSI Design - Wayne Wolf, Pearson Education, 3rd 

Edition, 1997. 

Reference  

Book2 VLSI Technology – S.M. SZE, 2nd Edition, TMH, 2003. 

Reference  

Book3 Digital Integrated Circuits - John M. Rabaey, PHI, EEE, 1997. 

Reference 4  Introduction to VLSI-Mead &Convey, BS Publications,2010 
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6. Micro Lesson Plan: 

Topic wise Coverage [Micro Lesson Plan] 

S.No.                         Topic Scheduled date Planned date 

 UNIT-I   

1 Introduction to VLSI technology   

2 Introduction to IC Technology – MOS, 

PMOS, NMOS 

  

3 CMOS & BiCMOS technologies   

4 Oxidation, Lithography   

5 Diffusion, Ion implantation, Metallization, 

Encapsulation 

  

6 Probe testing, Integrated Resistors and 

Capacitors 

  

7 Fabrication of CMOS   

8 Fabrication of Bi-CMOS   

9 Basic Electrical Properties of MOS and 

BiCMOS Circuits: Ids-Vds relationships 

  

10 MOS transistor threshold Voltage, gm, gds   

11 figure of merit, Pass transistor   

12 NMOS Inverter   

13 Various pull ups   

14 CMOS Inverter analysis and design   

15 Bi-CMOS Inverters   

16 Latch up susceptibility   

17 REVISION   
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 UNIT-II   

18 VLSI CIRCUIT DESIGN PROCESSES : 

VLSI Design Flow 

  

19 MOS Layers,Stick Diagrams   

20 Stick Diagrams   

21 Design rules and layout   

22 2nm CMOS Design rules for wires   

23 Contacts and Transistors Layout Diagrams 

for NMOS and CMOS Inverters and Gates 

  

24 Scaling of MOS circuits   

25 REVISION   

 UNIT-III   

26 GATE LEVEL DESIGN : Logic Gates and 

Other complex gates 

  

27 Switch logic   

28 Alternate gate circuits   

29 Time Delays   

30 Driving large Capacitive Loads   

31 Wiring Capacitances   

32 Fan-in,fan-out   

33 Choice of layers   

34 REVISION   

 UNIT-IV   

35 DATA PATH SUBSYSTEM DESIGN :   
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Subsystem Design 

36 Shifters   

37 Adders,ALUs   

38 Multipliers   

39 Parity generators   

40 Comparators   

41 Zero/One Detectors,Counters   

42 introduction to Array Subsystems SRAM   

43 DRAM,ROM   

44 Serial Access Memories   

45 REVISION   

 UNIT-V   

46 Introduction to programmable logic devices:   

47 PLAs   

48 FPGAs   

49 CPLDs, Standard Cells   

50 Programmable Array Logic   

51 Design Approach, Parameters influencing 

low power design 

  

52 CMOS TESTING:CMOS Testing   

53 Need for testing   

54 Test Principles   

55 Design Strategies for test   
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7. Teaching Schedule: 
  

 
 

  

Subject VLSI   DESIGN 

Text Books (to be purchased by the Students) 

Book 1 Essentials of VLSI circuits and systems – Kamran Eshraghian, Eshraghian Dougles and 

A. Pucknell, PHI,2005 Edition. 

Book 2 Principles of CMOS VLSI Design –Nell H.E Weste and Eshraghian, Pearson 

Education, 1999. 

Reference Books 

Book 3 Modern VLSI Design - Wayne Wolf, Pearson Education, 3rd Edition, 1997. 

Book 4 VLSI Design -  K.Lal Kishore , V.S.V.Prabhakar,I.K International,2009 

Book5 VLSI Technology – S.M. SZE, 2nd Edition, TMH, 2003 

Book6 Introduction to VLSI-Mead &Convey, BS Publications,2010 

 
 

Unit 
 

Topic 
Chapters Nos No of 

classes Book 1 Book 2 Book 3 Book 4 

        I 

 

Introduction to IC Technology – 

MOS, PMOS, NMOS 
1 1 2 1 2 

Oxidation, Lithography, 

Diffusion, Ion implantation, 

Metallization, Encapsulation 

1 3 3      2 6 

Basic Electrical Properties of MOS 

and BiCMOS Circuits: Ids-Vds 

relationships 

2 2 2      2       6 

NMOS Inverter, CMOS Inverter 

analysis and design 
2 1 3 2      3 

 

 

 

 

      II 

MOS Layers,Stick Diagrams 3 3 7      2       3 

Design rules and layout, 2nm 

CMOS Design rules for wires 
3 3 3     2       3 

56 Chip level Test Techniques, System-level 

Test Techniques 

  

57 REVISION   
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Scaling of MOS circuits 3 3 4 2 2 

 

 
III 

GATE LEVEL DESIGN : Logic 

Gates and Other complex gates 
    4     4 5 3 3 

Alternate gate circuits 4 4 5 
3 

3 

Driving large Capacitive Loads 4 4 4 3 3 

 

 
IV 

DATA PATH SUBSYSTEM 

DESIGN : Subsystem Design 
6 8 8 6 4 

Adders,ALUs 8 8 8 6 5 

SRAM, DRAM,ROM 9 9 8 7 2 

 

       

        V 

PLAs, FPGAs 9 10 8 7 5 

CMOS Testing 
10 12 9 8 4 

Chip level Test Techniques, 

System-level Test Techniques 
10 12 9 8 3 

Contact classes for syllabus coverage 57 

Tutorial classes 00 

Total No. of classes 57 
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8 Unit Wise Hand Written notes 

9 OHP/LCD SHEETS /CDS/DVDS/PPT (Soft/Hard copies) 

10 University Previous Question papers 

11 MID exam Descriptive Question Papers 

12 MID exam Objective Question papers
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IV B.TECH – I SEM EXAMINATIONS, NOVEMBER - 2010  

VLSI SYSTEMS DESIGN  

(COMMON TO CSE, IT, CSS, ECC)  

Time: 3hours Max.Marks:80  

Answer any FIVE questions  

All questions carry equal marks  

- - -  

1. a) Explain why CMOS technology is most suitable for VLSI ICs?  

b) List the advantages and disadvantages of CMOS technology over bipolar technology. [8+8]  

 

2. a) Define the following terms:  

i) Fan – out  

ii) Logic levels  

iii) Propagation delay  

iv) Noise margin  

b) Draw a stick diagram CMOS 2-input NAND gate. [8+8]  

 

3. a) Draw a layout for CMOS 2-input NOR gate.  

b) Implement 2-input AND gate using static complementary logic. [8+8]  

 

4. a) Compare dynamic and re-circulating latches.  

b) With example, explain what do you mean by transistor sizing? [8+8]  

 

5. a) Explain the path-delay measurement of combinational logic circuits.  

b) Explain the design principles of pipelining. [8+8]  
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6. Explain about power distribution and clock distribution of routing procedure. [16]  

7. Explain any one routing algorithm with suitable example. [16]  

8. Write short notes on any TWO:  

i) FPGA  

ii) Hardware / software co – design  

iii) Architectural testing. [5+5+6]  

                                                            *****                            
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               IV B.TECH – I SEM EXAMINATIONS, NOVEMBER - 2010  

                                                  VLSI SYSTEMS DESIGN  

(COMMON TO CSE, IT, CSS, ECC)  

Time: 3hours Max.Marks:80  

Answer any FIVE questions  

All questions carry equal marks  

- - -  

1. a) Draw a layout for CMOS 2-input NOR gate.  

b) Implement 2-input AND gate using static complementary logic. [8+8]  

 

2. a) Compare dynamic and re-circulating latches.  

b) With example, explain what do you mean by transistor sizing? [8+8]  

 

3. a) Explain the path-delay measurement of combinational logic circuits.  

b) Explain the design principles of pipelining. [8+8]  

 

4. Explain about power distribution and clock distribution of routing procedure. [16]  

 

5. Explain any one routing algorithm with suitable example. [16]  

 

6. Write short notes on any TWO:  

i) FPGA  

ii) Hardware / software co – design  

iii) Architectural testing. [5+5+6]  
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7. a) Explain why CMOS technology is most suitable for VLSI ICs?  

b) List the advantages and disadvantages of CMOS technology over bipolar technology. [8+8]  

 

8. a) Define the following terms:  

i) Fan – out  

ii) Logic levels  

iii) Propagation delay  

iv) Noise margin  

b) Draw a stick diagram CMOS 2-input NAND gate. [8+8]  

*****  
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IV B.TECH – I SEM EXAMINATIONS, NOVEMBER - 2010  

VLSI SYSTEMS DESIGN  

(COMMON TO CSE, IT, CSS, ECC)  

Time: 3hours Max.Marks:80  

Answer any FIVE questions  

All questions carry equal marks  

- - -  

1. a) Explain the path-delay measurement of combinational logic circuits.  

b) Explain the design principles of pipelining. [8+8]  

 

2. Explain about power distribution and clock distribution of routing procedure. [16]  

 

3. Explain any one routing algorithm with suitable example. [16]  

 

4. Write short notes on any TWO:  

i) FPGA  

ii) Hardware / software co – design  

iii) Architectural testing. [5+5+6]  

 

5. a) Explain why CMOS technology is most suitable for VLSI ICs?  

b) List the advantages and disadvantages of CMOS technology over bipolar technology. [8+8]  

 

6. a) Define the following terms:  

i) Fan – out  

ii) Logic levels  
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iii) Propagation delay  

iv) Noise margin  

b) Draw a stick diagram CMOS 2-input NAND gate. [8+8]  

 

7. a) Draw a layout for CMOS 2-input NOR gate.  

b) Implement 2-input AND gate using static complementary logic. [8+8] 

  

8. a) Compare dynamic and re-circulating latches.  

b) With example, explain what do you mean by transistor sizing? [8+8]  

*****  
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IV B.TECH – I SEM EXAMINATIONS, NOVEMBER - 2010  

VLSI SYSTEMS DESIGN  

(COMMON TO CSE, IT, CSS, ECC)  

Time: 3hours Max.Marks:80  

Answer any FIVE questions  

All questions carry equal marks  

- - -  

1. Explain any one routing algorithm with suitable example. [16]  

 

2. Write short notes on any TWO:  

i) FPGA  

ii) Hardware / software co – design  

iii) Architectural testing. [5+5+6]  

 

3. a) Explain why CMOS technology is most suitable for VLSI ICs?  

b) List the advantages and disadvantages of CMOS technology over bipolar technology. [8+8]  

 

4. a) Define the following terms:  

i) Fan – out  

ii) Logic levels  

iii) Propagation delay  

iv) Noise margin  

b) Draw a stick diagram CMOS 2-input NAND gate. [8+8]  

5. a) Draw a layout for CMOS 2-input NOR gate.  
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b) Implement 2-input AND gate using static complementary logic. [8+8]  

 

6. a) Compare dynamic and re-circulating latches.  

b) With example, explain what do you mean by transistor sizing? [8+8]  

 

7. a) Explain the path-delay measurement of combinational logic circuits.  

b) Explain the design principles of pipelining. [8+8]  

 

8. Explain about power distribution and clock distribution of routing procedure. [16]  

*****  
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K. G. Reddy College of Engineering &Technology 
             (Approved by AICTE, Affiliated to JNTUH) 

               Chilkur (Vil), Moinabad (Mdl), RR District 

College Code 

QM 

Name of the Exam: I Mid Examinations, Sept – 2019 Marks: 10 

Year-Sem & Branch: IV-I  ECE Duration: 60 Min 

Subject: VLSI Design 
Date & 

Session 
 

Answer ANY TWO of the following Questions                                                        2X5=10 

 

S.No Question Cos Blooms 

Level 

1 Derive Drain to Source current (Ids) equation for cut off, linear 
and saturation region(I/V characteristics) 

CO2 Apply 

2 Draw schematic, stick diagram and layout for 2input CMOS 
NAND gate 

CO2 Apply 

3 Explain various steps involved in n-MOS fabrication process 

 

CO1 Analysis 

4 Explain Lambda based design rules CO1 Understanding 
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K. G. Reddy College of Engineering &Technology 
             (Approved by AICTE, Affiliated to JNTUH) 

               Chilkur (Vil), Moinabad (Mdl), RR District 

College Code 

QM 

Name of the Exam: II Mid Examinations,  Marks: 10 

Year-Sem & Branch: IV-I  ECE Duration: 60 Min 

Subject: VLSI Design 
Date & 

Session 
 

Answer ANY TWO of the following Questions                                                        2X5=10 

 

S.No Question Blooms Level CO’s 

1  

Explain sheet resistance and calculate the resistance in CMOS 

inverter. If N channel sheet resistance is 10 4 ohm per square and 

P channel sheet resistance is 

3.5X10 4 ohm(Zpu=4:4 and Zpd=2:2) 

L2,L3 C3 

2  i) Write a note on datapath subsystem  

 ii) Differentiate between SRAM and DRAM 

L2,L4 C5,C6 

3  Draw the diagram of CPLD and explain the operation L1,L2 C7 

4  Discuss the parameters influencing low power design L2 C8 
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13 ASSIGNMENT TOPIC WITH MATERIAL 

 

UNIT- I 

1. Introduction to IC technology 

2. PMOS fabrication.  

3. CMOS fabrication 

4. BICMOS fabrication.  

5. Difference b/w CMOS technology and Bipolar technology 

6. IDS-VDS relation  

7. NMOS Inverter.  

8. Pass transistor  

 

 

UNIT-II 

1. Design schematic diagram for cmos nand,nor,xor  

2. Scaling of MOS circuit  

3. NMOS and CMOS contacts  

4. Design rules and layout  

5. To design CMOS nand gate  

 

UNIT-III 

1. Switch logic  

2. Driving large capacitance  

3. Sheet resistance  

4. Fan-in and fan-out.  

5. Logic Gates and Other complex gates.  

6. Wiring Capacitances 

 

UNIT-IV 

 

1. Shifters 

2. ALU  

3. Counters  

4. Adders 

5. Multiplier’s 

6. Comparators  

 

UNIT-V 
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1. CPLD  

2. FPGA  

3. Programmable array logic  

4. Standard cell  

5. Programmable array logic  

6. Chip-level test  

7. System –level test  

8. CMOS testing  
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14. TUTORIAL TOPICS 

 
UNIT 1 

1. Explain CMOS fabrication using n-well process.  

2. With neat sketch explain how resistor and capacitor are fabricated in p-well 

process.  

3. Explain how resistors and diodes are fabricated in CMOS process.  

4. Explain in detail the IC fabrication steps. What is the size of silicon wafer 

used for manufacturing state-of-the art VLSI ICs.  

5. What are the different VLSI technologies available compare their 

speed/power performance?  

6. Draw the cross sectional view of CMOS p-well process.  

7. With neat sketch explain BICMOS fabrication in an n-well process.  

8. What is lithography? Explain.  

9. Clearly explain about ION-IMPLANTATION step in IC fabrication.  

i. Derive an equation for Ids of an n-channel enhancement MOSFET 

operating in  

10. With neat sketch explain how NPN transistors are fabricated in bipolar 

process.  

11. Write in detail about integrated passive components.  

12. Compare CMOS and Bipolar technologies.  

13. Explain about following two oxidation methods.  

a. High pressure Oxidation  

b. Plasma oxidation.  

14. Clearly explain various diffusion effects in silicon with emphasis on VLSI  

application.  

15. Explain the following,  

a. Thermal oxidation technique  

b. Kinetics of thermal oxidation.  

16. . With neat sketch explain the Ion-lithography process.  

17. Explain how diodes and resistor are fabricated in Bipolar process.  

18. Explain the NMOS fabrication procedure.  

19. depletion modes of NMOS.  

 

 

UNIT 2 
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1. Design a stick diagram for NMOS EX-OR gate.  

2. What are the effects of scaling on Vt?  

3. Explain about layers in integrated circuits.  

4. Why is VLSI design process presented in NMOS only?  

5. Design a stick diagram for the CMOS logic shown y = (AB+CD).  

6. What is stick diagram and explain about different symbols used for 

components in Stick diagram  

7. Discuss in detail the NMOS design style.  

8. Discuss CMOS design style. Compare with NMOS design style.  

9. Explain lambda based design rules, contact cuts and double metal process 

rules.  

 

UNIT 3 

1. Explain the requirement and operation of pass transistor and transmission 

gates.  

2. Explain clocked CMOS logic, domino logic and n-p CMOS logic.  

3. Explain constructional features and performance characteristics of pseudo 

NMOS logic  

4. Define the following  

a) Sheet resistance concept applied to MOS transistor and inverters.  

b) Standard unit of capacitance.  

5. Describe the following briefly,  

a) Cascaded inverters as drivers  

b) Super buffers  

c) BICMOS drivers.  

6. What do you mean by inverter delay? Explain.  

7. What is the problem of driving large capacitive loads? Explain a method to 

drive such  load. 

8. Describe three source of wiring capacitance.  

9. Define fan-in and fan-out. Explain their effects on propagation delay.  

10. Explain rise time and fall-time and their characteristics  

 

UNIT 4 

 

1. Draw and explain the structure of a carry look ahead adder.  

2. Why is static 6-transistor cell used for average CMOS system design?  

3. Write short notes on the following,  

a) Manchester carry chain  

b) Ripple-carry adder  

c) Full adder.  
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4. Design a schematic for an 8-word * 2-bit NAND ROM that serves a lookup 

table to Implement a full adder.  

5. Write short notes on ALU S  

6. Draw the structure of a serial-parallel multiplier and explain it.  

7. Explain how a Booth recoded multiplier reduces the number of adders.  

8. Describe in detail about parity generators.  

9. Draw and explain the basic memory chip architecture.  

10. Explain the trade offs between open, closed, and twisted bit lines in a 

dynamic RAM array.  

11. Draw circuit diagram of a one transistor with transistor capacitor dynamic 

RAM and also draw its layout.  

12. Briefly describe the three transistor dynamic RAM.  

13. Draw the schematic for tiny XOR gate and explain its operation.  

14. Classify binary counters and explain each in detail.  

 

UNIT 5 

 

1. Draw the typical architecture of PAL and explain the operation of it.  

2. Implement JK flip-flop using PROM.  

3. Write briefly about channel-less gate arrays with neat sketches.  

4. Write about channeled gate arrays.  

5. What are advantages and disadvantages of the reconfiguration?  

6. Explain any one chip architecture that used the anti fuse and give its 

advantages.  

7. Draw and explain the FPGA chip architecture.  

8. Clearly explain each step of high level design flow of an ASIC.  

9. What is CPLD? Draw its basic structure and give its applications.  

10. Implement 2-bit comparator using PROM.  

11. Draw the typical standard cell structure showing regular power cell and 

explain.  

12. What are the characteristics of 22v10PAL CMOS device and draw its I/O 

structure 

13. Explain the methods of programming of PAL CMOS device.  

14. Explain the function of 4:1 multiplexer in PAL CMOS device with the help 

of I/O pads.  

15. With a neat sketch clearly explain the architecture of a PLA.  

16. Explain in detail the need for testing and the two groups of testing.  

17. What are the reasons of malfunctioning of chip? What are the different 

levels of testing?  

18. What is meant by short circuit and open circuit faults?  
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19. Draw the basic structure of parallel scan and explain how it reduces the long 

scan chains.  

20. What is ATPG? Explain a method of generation of test vector.  

21. Explain in detail the concurrent fault simulation  

22. Explain the self-test technique ‘Signature Analysis and BILBO’.  
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OBJECTIVE QUESTIONS AND BLANKS 

UNIT-I 

2Marks questions with its answers: 

1. Draw the cross sectional view of CMOS p-well process. 

 

 

 

 

 
 

2. Give the basic process for IC fabrication 

Silicon wafer Preparation 

Epitaxial Growth 

Oxidation 

Photolithography 

Diffusion 

Ion Implantation 

Isolation technique 

Metallization 

Assembly processing & Packaging 

3. What is lithography? Explain 

 A process used in semiconductor device fabrication to transfer a pattern to the surface of 

a wafer or substrate. The transfer of this pattern will allow for the definition of features to 

be etched in an underlying film or to provide a mask for ion implantation.  
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4. What are the basic processing steps involved in BiCMOS process? 

          Additional masks defining P base region 

          N Collector area 

          Buried Sub collector (SCCD) 

          Processing steps in CMOS process 

5.What are the various Silicon wafer Preparation? 

Crystal growth & doping 

Ingot trimming & grinding 

Ingot slicing 

Wafer polishing & etching 

Wafer cleaning. 

 

3Marks questions with its answers 

1.Give the different types of CMOS process? 

p-well process 

n-well process 

Silicon-On-Insulator Process 

Twin- tub Process 

2.What are the steps involved in twin-tub process? 

Tub Formation 

Thin-oxide Construction 

Source & Drain Implantation 

Contact cut definition 

Metallization. 

3.What are the advantages of CMOS process? 

Low power Dissipation 

High Packing density 

Bi directional capability 

Low Input Impedance 
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Low delay Sensitivity to load 

4.Show the basic structure of a MOS transistor 

The basic structure of a MOS transistor is given below. On a lightly doped substrate of silicon 

two islands of diffusion regions called as source and drain, of opposite polarity of that of the 

substrate, are created. Between these two regions, a thin insulating layer of silicon dioxide is 

formed and on top of this a conducting material made of poly-silicon or metal called gate is 

deposited. 

5.What are the benefits of SOI technology relative to conventional 

bulk CMOS technology? 

Lowers parasitic capacitance due to isolation from the bulk silicon, which improves power 

consumption and thus high speed 

performance. 

 Reduced short channel effects 

 Better sub-threshold slope. 

 No Latch up due to BOX (buried oxide). 

 Lower Threshold voltage. 

 Reduction in junction depth leads to low leakage current. 

 Higher Device density 

5Marks questions with its answers: 

1.  Derive an equation for Ids of an n-channel enhancement MOSFET operating in 

Saturation  region. 

The MOS transistor evolves from the use of a voltage on the gate to induce a charge in the 

channel between source and drain, which may then be caused to move from source to drain 

under the influence of an electric field created by voltage Vds applied between drain and source. 

Since the charge induced is dependent on the gate to source voltage then Ids is dependent on 

both Vgs and Vds. 

 

 

 

 

 

MOS structure looks like parallel plate capacitor while operating in inversion 

n+ n+

p-type body

W

L

t
ox

SiO
2
 gate oxide

(good insulator, 
ox

 = 3.9)

polysilicon

gate
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– Gate – oxide – channel 

                               Qchannel = CV 

                     C = Cg = eoxWL/tox = CoxWL 

                    V = Vgc – Vt = (Vgs – Vds/2) – Vt 

Charge is carried by e- Carrier velocity v proportional to lateral E-field between source and drain 

v = mE  m called mobility 

E = Vds/L 

Time for carrier to cross channel: 

t = L /V 

Now we know 

            How much charge Qchannel is in the channel 

            How much time t each carrier takes to cross 

 

 

If Vgd < Vt, channel pinches off near drain, When Vds > Vdsat = Vgs – Vt 

     Now drain voltage no longer increases current 
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2. With neat sketch, explain drain characteristics of an n-channel enhancement  

 

                           Characteristics of nMOS transistor: 

 

 

 

 

The MOS transistor evolves from the use of a voltage on the gate to induce a charge in the 

channel between source and drain, which may then be caused to move from source to drain 

under the influence of an electric field created by voltage Vds applied between drain and source. 

Since the charge induced is dependent on the gate to source voltage then Ids is dependent on 

both Vgs and Vds. 

4.Explain various regions of CMOS inverter transfer characteristics. 

 

CMOS INVERTER: 

 

 

 

 

 

 

      This is a CMOS inverter, a logic gate which converts a high input to low and low to high. 

Click on the input at left to change its state. When the input is high, the n-MOSFET on the 

bottom switches on, pulling the output to ground. The p-MOSFET on top switches off. When the 

input is low, the gate-source voltage on the n-MOSFET is below its threshold, so it switches off, 

and the p-MOSFET switches on to pull the output high 
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Inverting Amplifier : 

         Push-pull inverter  

         Large signal analysis 

        VTC and Inversion voltage. 

        Compare with the earlier VTC. 

         Small signal analysis 

Gain = Vout/Vin= - (gm1+ gm2)/(gds1 + gds2)  

Rout = Vout/Iout|Vin=0  1/(gds1 + gds2)  

 

5.With neat sketch explain how NMOS fabrication process 

 

 

ANS:   Fabrication process  
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Objective type: 

1. A CMOS transistor can be implemented using _________ . 

    A) 2-nmos 

    B) 2-pmos  

    C) 1-nmos, 1-pmos 

    D) all 

2. Major design challenges in IC’s is ______________ . 

   A) Power density  

   B) Power dissipation  

   C) Both  

   D) None 

3. Advantage of IC technology ____________ . 

    A) High package density  
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    B) high circuit speed  

    C) reduced size  

    D) all 

4. MOS technology circuit can be realized as ____________ . 

   A) nMOS  

   B) pMOS  

   C) CMOS  

   D) all 

5. ____________ are the approaches for CMOS fabrication . 

    A) P – well process  

    B) n – well process  

    C) Twin – tub process  

    D) all 

6. Transistors are fabricated within the regions called____________ . 

    A) Tubs  

    B) wells  

    C) both  

    D) none 

7. A CMOS transistor can be operated in _____________ mode . 

    A) Cut-off 

    B) Linear  

    C) saturation 

    D) all 

8. Different MOS capacitance models are _________ . 

    A) Simple MOS capacitance 
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    B) detailed MOS gate capacitance  

    C) both 

    D) none 

9. Different types of digital design methodologies are ______________ . 

    A) Top-down design 

    B) bottom-up design 

    C) both  

    D) none 

10. High impedance condition exist when both pull-up and pull-down networks are____. 

    A) ON  

    B) OFF 

    C) either ON or OF 

    D) none 

BLANKS 

11. The technique to increase number of devices per chip is called ___________________. 

12. For MOS transistor the voltage applied between gate and source bellow which the  drain and 

sourcecurrent effectively drops to zero is known as __________________ 

13. The transit time for travel of electron or hole from source to drain in given by 

____________. 

14. The parasitic capacitance arises from reverse biased p-n junction and are called as 

__________. 

15. Scaling improves _________________ by shrinking the dimensions of transistor and 

interconnection between them 

16. A parallel combination of MOSFET is known as ____________ gate. 

17. A two input NAND consists of two series _________ transistors and two parallel 

___________ 

transistors. 
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18. A pMOS or nMOS transistor alone is called as ______________ transistor 

19. A parallel combination of pMOS and nMOS transistors is called a ____________ gate. 

20. Gate capacitance has two components known as __________________ and ___________ 

KEY 

1. C 

2. C 

3. D 

4. D 

5. D 

6. C 

7. D 

8. C 

9. C 

10. B 

11. Level of Integration 

12. THRESHOLD VOLTAGE 

13. tsd = L2 / μVDS 

14. Diffusion Capacitance 

15. Figure of Merit 

16. Transmission 

17. Nmos, pmos 

18. Pass 

19. Transmission 

20. Intrinsic capacitance, overlap capacitance 
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UNIT-2 

2 marks questions and its answer 

1.What is Stick Diagram and its use? 

 

It is used to convey information through the use of color code. Also it is the cartoon of a chip 

layout.It can be drawn much easier and faster than a complex layout. These are especially 

important tools for layout built from large cells. 

2.Give the various color coding used in stick diagram?  

 

Green – n-diffusion 

 Red- polysilicon  

Blue –metal  

Yellow- implant  

Black-contact areas 

 

3.Define Threshold voltage in CMOS? 

 

 The Threshold voltage, VT for a MOS transistor can be defined as the voltage applied between 

the gate and the source of the MOS transistor below which the drain to source current, IDS 

effectively drops to zero. 

4.What is Body effect? 

 

The threshold volatge VT is not a constant w. r. to the voltage difference between the substrate 

and the source of MOS transistor. This effect is called substrate-bias effect or body effect. 

 

5. What is Latch – up? 
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 Latch up is a condition in which the parasitic components give rise to the establishment of low 

resistance conducting paths between VDD and VSS with disastrous results. Careful control 

during fabrication is necessary to avoid this problem. 

3Marks questions with its answers 

1. What are identifiers? 

 Identifiers are names of modules, variables and other objects that we can reference in the 

design. Identifiers consists of upper and lower case letters, digits 0 through 9, the 

underscore character(_) and the dollar sign($). It must be a single group of characters. 

Examples: A014, a ,b, in_o, 

2. Give the classifications of timing control?  

Methods of timing control: 1. Delay-based timing control 2. Event-based timing control 

3. Level-sensitive timing control Types of delay-based timing control: 1. Regular delay 

control 2. Intra-assignment delay control 3. Zero delay control Types of event-based 

timing control: 1. Regular event control 2. Named event control 3. Event OR control 

 

3. What is the standard cell-based ASIC design? 

 A cell-based ASIC (CBIC) USES PREDESIGNED LOGIC CELLS KNOWN AS 

STANDARD CELLS. The standard cell areas also called fle4xible blocks in a CBIC are 

built of rows of standard cells. The ASIC designer defines only the placement of standard 

cells and the interconnect in a CBIC. All the mask layers of a CBIC are customized and 

are unique to a particular customer. 

5Marks questions with its answers: 

 

1. Describe several layers in an nMOS chip 

a p-type substrate  

paths of n-type diffusion  

a thin layer of silicon dioxide  

paths of polycrystalline silicon  

a thick layer of silicon dioxide  
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paths of metal (usually aluminium) a further thick layer of silicon dioxide with contact 

cuts through the silicon dioxide where connections are required.  

The three layers carrying paths can be considered as independent conductors that only  

interact where polysilicon crosses diffusion to form a transistor.  

 

 

 

diffusion in green  

polysilicon in red  

metal in blue  

using black to indicate contacts between layers and yellow to mark regions of implant in 

the channels of depletion mode transistors. With CMOS there are two types of diffusion: 

n-type is drawn in green and p-type in brown.  

These are on the same layers in the chip and must not meet. In fact, the method of  

fabrication required that they be kept relatively far apart.  

Modern CMOS processes usually support more than one layer of metal. Two are  

common and three or more are often available. Actually, these conventions for colors are 

not universal; in particular, industrial (rather than academic) systems tend to use red for 
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diffusion and green for polysilicon. Moreover, a shortage of colored pens normally means 

that both types of diffusion in CMOS are colored green and the polarity indicated by 

drawinga circle round p-type transistors or simply inferred from the context. Colorings 

for multiple layers of metal are even less standard. 

 

2. Briefly discuss about Design Rules of nmos and cmos 

Design rules include width rules and spacing rules. Mead and Conway developed a set of 

simplified scalable λ -based design rules, which are valid for a range of fabrication 

technologies. In these rules, the minimum feature size of a technology is characterized as 

2 λ . All width and spacing rules are specified in terms of the parameter λ . Suppose we 

have design rules that call for a minimum width of 2 λ , and a minimum spacing of 3 λ . 

If we select a 2 um technology (i.e., λ = 1 um), the above rules are translated to a 

minimum width of 2 um and a minimumspacing of 3 um. On the other hand, if a 1 um 

technology (i.e., λ = 0.5 um) is selected, then the same width and spacing rules are now 

specified as 1 um and 1.5 um, respectively 
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In the NMOS style of representing the sticks for the circuit, we use only NMOS 

transistor, in CMOS we need to differentiate n and p transistor, that is usually by the 

color or in monochrome diagrams we will have a demarcation line. Above the 

demarcation line are the p transistors and below the demarcation are the n transistors.  

Following stick shows CMOS circuit example in monochrome where we utilize the  

demarcation line.  

Figure the stick diagram of dynamic shift register 

 

 

the design rule n diffusion, p diffusion, poly, metal1 and metal 2. The n and p diffusion 

lines is having a minimum width of 2λand a minimum spacing of 3λ. Similarly we are 

showing for other layers 
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the design rule for the transistor, and it also shows that the poly should extend for a 

minimum of 2λbeyond the diffusion boundaries.(gate over hang distance) 

 

3. Explain about Scaling of MOS Circuits. 

Scaling: 

Proportional adjustment of the dimensions of an electronic device while maintaining the 

electrical properties of the device, results in a device either larger or smallerthan the un-

scaled device. Then Which way do we scale the devices for VLSI?  

BIG and SLOW … or SMALLand FAST? What do we gain?  

Need of  Scaling: 

Scale the devices and wires down, Make the chips ‘fatter’ – functionality, intelligence, 

memory – and – faster, Make more chips per wafer – increased yield, Make the end user 

Happy by giving more for less and therefore, make MORE MONEY!!  

3.FoM for Scaling  
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Impact of scaling is characterized in terms of several indicators 

FoM for Scaling  

Impact of scaling is characterized in terms of several indicators:  

Minimum feature size  

Number of gates on one chip  

Power dissipation  

Maximum operational frequency  

Die size  

Production cost  

 

Many of the FoMs can be improved by shrinking the dimensions of transistors and 

interconnections. Shrinking the separation between features – transistors and wires 

Adjusting doping levels and supply voltages 

Technology Scaling :  

Goals of scaling the dimensions by 30%:  

Reduce gate delay by 30% (increase operating frequency by 43%)  

Double transistor density  

Reduce energy per transition by 65% (50% power savings @ 43% increase in frequency)  

Die size used to increase by 14% per generation  

Technology generation spans 2-3 years  

Figure1 to Figure 5 illustrates the technology scaling in terms of minimum feature size, 

transistor count, prapogation delay, power dissipation and density and technology 

generations. 

Scaling Models  

Full Scaling (Constant Electrical Field)  

Ideal model – dimensions and voltage scale together by the same scale factor Fixed 

Voltage Scaling  

Most common model until recently – only the dimensions scale, voltages remain constant 

General Scaling  
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Most realistic for today’s situation – voltages and dimensions scale with different factors 

Scaling Factors for Device Parameters  

Device scaling modeled in terms of generic scaling factors: 1/αand 1/β  

• 1/β: scaling factor for supply voltage VDD, and gate oxide thickness D  

• 1/α: linear dimensions both horizontal and vertical dimensions  

Why is the scaling factor for gate oxide thickness different from other linear horizontal  

and vertical dimensions? Consider the cross sectionof the device as in Figure 6,various  

parameters derived are as follows 

 

 

Objective type: 

1. Inverters are essential for 

a) NAND gates 

b) NOR gates 

c) sequential circuits 

d) all of the mentioned 

2. In basic inverter circuit, ______ is connected to ground 

a) source 

b) gates 

c) drain 

d) resistance 
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3. In inverter circuit, ________ transistors is used as load 

a) enhancement mode 

b) depletion mode 

c) all of the mentioned 

d) none of the mentioned 

4. CMOS inverter has ______ regions of operation 

a) three 

b) four 

c) two 

d) five 

5. If n-transistor conducts and has large voltage between source and drain, then it is said to be in 

_____ region 

a) linear 

b) saturation 

c) non saturation 

d) cut-off 

6. Stick diagrams are those which convey layer information through 

a) thickness 

b) color 

c) shapes 

d) layers 

7. Which color is used for implant? 

a) red 

b) blue 

c) green 

d) yellow 

8. Which color is used for contact areas? 

a) red 

b) brown 

c) black 

d) blue 

9. Which color is used for polysilicon? 

a) brown 

b) red 

c) white 

d) orange 
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10. Implant is represented using 

a) black, dark line 

b) black, dotted line 

c) yellow, dark line 

d) yellow, dotted line 

BLANKS 

11. Process engineers want ______ process        

12.  Design rules does not specify__________             

13. The width of n-diffusion and p-diffusion layer should be____________    

14. For 2 micron technology, the Rs value for polysilicon is____________        

15. The assymetry of resistance value can be eliminated by____________   

16. Rise time and fall time is _____ to load capacitance CL      

17. Microelectronic technology cannot be characterized by__________________      

18.  Gate capacitance per unit area is scaled by_______________    

19. The propogation delay along the optical fiber interconnect can be given as___________   

20. The breakdown voltage can be reduced by _____ electric field strength     

 KEY: 

1.D 

2)  A 

3.  B 

4.  D 

5.  B 

6. B 

7.  D 

8.  B 

9.  B 
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10.  D 

11. reproducible 

12. colours 

13. 2λ 

14. 15-30 

15. increasing the width 

16. directly proportional 

17. designing cost 

18. β 

19. nL/c 

20. increasing 
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Unit-III 

2Marks questions with its answers 

1.Write the features of CMOS Domino Logic? 

1. These structures occupy small area compared with conventional logic structure. 

2. Parasitic capacitance is to be small to increase the speed. 

3.Each gate can make one ‘logic 1’ to ‘logic 0’ transition. 

 

2. What are the major limitations associated with complementary CMOS gate? 

 a. The number of transistors required to implement an N fan-in gate is 2N. This can 

result in a significantly large implementation area. 

 b. The propagation delay of a complementary CMOS gate deteriorates rapidly as a 

function of the fan-in. 

3. What are the various modeling used in Verilog?  

1. Gate-level modeling  

2. Data-flow modeling  

3. Switch-level modeling 

 4. Behavioral modeling 

4. What is AOI logic function? 

AND OR Invert logic function (AOI) implements operation in the order of AND, OR, NOT 

operations. So this logic function is known as AOI logic function. 

 

5. What are the advantages and disadvantages of PLA? 

 Advantages of PLA  Simplicity   

Small size Disadvantages of PLA .  

Speed problem occur (pull-ups may become slow on large terms ) 
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3Marks questions with its answers 

 

1.What are the static properties of complementary CMOS Gates? 

a. They exhibit rails-to-rail swing with VOH = VDD and VOL = GND. 

b. The circuits have no static power dissipation, since the circuits are designed such that the pull-

down and pull-up networks are mutually exclusive. 

c. The analysis of the DC voltage transfer characteristics and the noise margins is more 

complicated than for the inverter, as these parameters depend upon the data input patterns 

applied to the gate. 

2. Draw the equivalent RC model for a two-input NAND gate 

 

 

3. What are the major limitations associated with complementary CMOS gate? 

a. The number of transistors required to implement an N fan-in gate is 

2N. This can result in a significantly large implementation area. 
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b. The propagation delay of a complementary CMOS gate deteriorates 

rapidly as a function of the fan-in. 

4. Give the 3 INPUT NAND-GATE 

 

 

 

5.What are the various forms of inverter based CMOS logic? 

i. Pseudo N-MOS logic 

ii. Dynamic C-MOS logic 

iii. Clocked C-MOS logic 

iv. C-MOS domino logic 

v. n-p C-MOS logic 

5Marks questions with its answers 

1.Explain the operation of CMOS inverter 

A CMOS inverter is the simplest logic circuit that uses one nMOS and one pMOS 

transistor. The nMOS is used in PDN and the pMOS is used in the PUN as shown in 

figure. 
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Working operation 

1) When the input Vin is logic HIGH, then the nMOS transistor is ON and the pMOS transistor 

is OFF. Thus the output Y is pulled down to ground (logic 0) since it is connected to ground but 

not to source VDD. 

2) When the input Vin is logic LOW, then nMOS transistor is OFF and the pMOS transistor is 

ON, Thus the output Y is pulled up to VDD(logic 1) since it is connected to source via pMOS 

but not to ground. 

 

2.Draw and Explain about  cmos nand gate 
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The two input NAND function is expressed by Y=A.B 

Step 1 Take complement of Y 

Y= A.B = A.B 

Step 2 Design the PDN 

In this case, there is only one AND term, so there will be two nMOSFETs in series as shown in 

figure. 

Step 3 Design the PUN. In PUN there will be two pMOSFETs in parallel , as shown in figure 

Finally join 

the PUN and PDN as shown in figure which realizes two –input NAND gate. Note 

that we have realized y, rather tat Y because the inversion is automatically provided by the 

nature of the CMOS circuit operation, 

 

Working operation 

1) Whenever at least one of the inputs is LOW, the corresponding pMOS transistor will 

conduct while the corresponding nMOS transistor will turn OFF. Subsequently, the 
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output voltage will be HIGH. 

2) Conversely, if both inputs are simultaneously HIGH, then both pMOS transistors will 

turn OFF, and the output voltage will be pulled LOW by the two conducting nMOS 

transistors. 

3.Design of XOR gate using CMOS logic 

AND-OR-INVERT logic function(AOI) implements operation in the order 

AND,OR,NOT. For example , 

let us consider the function Y = AB+CD i.e., Y = NOT((A AND B)OR (C AND D)) 

The AOI logic gate implementation for Y 

 

CMOS implementation for Y 

Step 1: Draw A.B (AND) function first by connecting 2 nMOS transistors in series. 
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Step 2: Draw C.D implementation, by using 2 nMOS transistors in series. 

 

Step 3: Y = A.B+C.D , In this function A.B and C.D are added, for addition , we have to draw 

parallel connection. So, A.B series connected in parallel with C.D as shown in figure. 

 

Step 4: Draw pMOS connection, 

I. In nMOS A,B connected in series. So, in pMOS side, A.B should be connected in 

parallel. 

II. In nMOS C,D connected in series. So, in pMOS side, C.D should be connected in 

parallel. 

III. A.B and C.D networks are connected in parallel in nMOS side. So, in pMOS side, 

A.B and C.D networks should be connected in series. 

IV. In pMOS multiplication should be drawn in parallel, then addition should be 
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drawn in series as shown in figure. 

 

Step 5: Take output at the point in between nMOS and pMOS networks. 

 

 

 

4.what is transmission gate and explain its operation 
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1) It is an electronic element, good non-mechanical relay built with CMOS technology. 

2) It is made by parallel combination of an nMOS and pMOS transistors with the input 

at gate of one transistor being complementary to the input at the gate of the other as 

shown in figure. 

3) Thus current can flow through this element in either direction. 

4) Depending on whether or not there is a voltage on the gate, the connection between 

the input and output is either low resistance or high-resistance, respectively 

Ron = 100Ω and Roff > 5 MΩ. 

Operation 

• When the gate input to the nMOS transistor is ‘0’ and the complementary ‘1’ is gate input 

to the pMOS , thus both are turned off. 

• When gate input to the nMOS is ‘1’ and its complementary ‘0’ is the gate input to the 

pMOS , both are turned on and passes any signal ‘1’ and ‘0’ equally without any 

degradation. 

• The use of transmission gates eliminates the undesirable threshold voltage effects which 

give rise to loss of logic levels in pass-transistors as shown in figure 

 

Advantages 

1) Transmission gates eliminates the signal degradation in the output logic levels. 

2) Transmission gate consists of two transistors in parallel and except near the positive and 

negative rails. 

5.Draw and Explain  PSEUDO nMOS Logic. 

Pseudo nMOS logic is one type of alternate gate circuit that is used as a supplement for the 

complementary MOS logic circuits. In the pseudo-nMOS logic, the pull up network (PUN) is 

realized by a single pMOS transistor. The gate terminal of the pMOS transistor is connected to 

the ground. It remains permanently in the ON state. Depending on the input combinations, output 

goes low through the PDN. Figure shows the general building block of logic circuits that follows 

pseudo nMOS logic 
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Here, onlu the nMOS logic (Qn) is driven by the input voltage, while the gate of p-transistor(Qp) 

is connected to ground or substrate and Qp acts as an active load for Qn. Except for the load 

device, the pseudo-nMOS gate circuit is identical to the pull-down network(PDN) of the 

complementary CMOS gate. 

 

Objective type: 

1. The subsystem of the circuits should have ______ interdependence 

a) minimum 

b) maximum 

c) no 

d) more 

2.The switch logic approach takes _____ static current 

a) low 

b) more 

c) no 

d) very less 

3.Pass transistor can be driven through _____ pass transistors 

a) one 

b) no 

c) more 

d) two 
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4. Switch logic approach is fast for 

a) large arrays 

b) small arrays 

c) very large arrays 

d) not at all fast for any type 

5.Switch logic is designed using 

a) complementary switches 

b) silicon plates 

c) conductors 

d) resistors 

6.The power dissipation in Pseudo-nMOS is reduced to about ____ compared to nMOS device 

a) 50% 

b) 30% 

c) 60% 

d) 70% 

7. In dynamic CMOS logic _____ is used 

a) two phase clock 

b) three phase clock 

c) one phase clock 

d) four phase clock 

8.CMOS domino logic is same as ______ with inverter at the output line 

a) clocked CMOS logic 

b) dynamic CMOS logic 

c) gate logic 

d) switch logic 

9. In CMOS domino logic _______ is possible 

a) inverting structure 

b) non inverting structure 

c) inverting and non inverting structure 

d) very complex design 

10. Gate logic is also called as 

a) transistor logic 

b) switch logic 

c) complementary logic 

d) restoring logic 

BLANKS 
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11. The CMOS inverter has _____ power dissipation   

12.  In CMOS NAND gate, p transistors are connected in__________     

13. BiCMOS is used for ____ fan-out    

14. For a pseudo nMOS design the impedance of pull up and pull down ratio is_____________   

15. Clocked sequential circuits are___________    

16.  _____ is used to drive high capacitance         

17.  As the temperature is increased, storage time ______   

18. Inverting dynamic register element consists of _____ transistors for nMOS and ____ for 

CMOS        

19. Non inverting dynamic register storage cell consists of ____ transistors for nMOS and _____ 

for CMOS     

20.  In a four bit dynamic shift register basic nMOS transistor or inverters are connected 

in_____________  

KEY:  

1.A  

2.C 

 3.b  

 4.b  

 5.a  

 6.c   

7.d    

8.b    

9.b  

10.d 

11. NO 

12. parallel 
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13. more 

14. 3:1 

15. two phase non overlapping clock 

16. load bipolar capability 

17 halved 

18 three, four 

19 six, eight 

20 cascade 
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UNIT IV 

2Marks questions with its answers 

1.what are the various shift operations available  

     logical left shift  

logical right shift  

Arithmetic left shift  

Arithmetic right shif  

2. Draw half adder and its truth table. 

  

Adder Truth Table 

C A B A.B(G) A+B(P)  A 

 

B SUM CARRY  

0 0 0 0 0 0  0 0 

0 0 1 0 1 1  1 0 

0 1 0 0 1 1  1 0 

0 1 1 1 1 0  0 1 

1 0 0 0 0 0  1 0 

1 0 1 0 1 1  0 1 

1 1 0 0 1 1  0 1 

1 1 1 1 1 1  1 1 

 

3.What is charge sharing problem of dynamic CMOS circuits? 

Ans: The charge sharing problem is illustrated in the following diagram 
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Before the switches are closed, the charge on CL is given by QA = Vdd CL and 

charges at node B and C are QB = 0 and QC = 0 After the switches are closed, there will be 

redistribution of charges based of charge conservation principle, and the voltage VA at node A is 

given by VA, which is less than Vdd. 

 
 

4.Explain the clock skew problem of dynamic CMOS circuits? 

 Clock skew problem arises because of delay due to resistance and parasitic capacitances 

associated with the wire that 

carry the clock pulse and this delay is approximately proportional to the square of the length of 

the wire. When the clock signal reaches a later stage before its preceding stage, the precharge 

phase of the preceding stage overlaps with the evaluation phase of the later stage, which may 

lead to premature discharge of the load 

capacitor and incorrect output during evaluation phase. 

5. Explain the read and write operations for a one-transistor 

DRAM cell. 

 A significant improvement in the DRAM evolution was to realize 1-T DRAM cell. One 

additional capacitor is explicitly 

fabricated for storage purpose. To store ‘1’, it is charged to Vdd- Vt and to store ‘0’ it is 

discharged to 0V. Read operation is 

destructive. Sense amplifier is needed for reading. Read operation is followed by restoration 

operation 

 

 

3Marks questions with its answers 

1.How the limitations of a ROM-based realization is overcome in a 

PLA-based realization. 
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In a ROM, the encoder part is only programmable and use of ROMs to realize Boolean functions 

is wasteful in many situations because there is no cross-connect for a significant part . This 

wastage can be overcome by using Programmable Logic array (PLA), which requires much 

lesser chip area. 

 

2.In what way the DRAMs differ from SRAMs? 

 Both SRAMS and DRAMs are volatile in nature, i.e. information is lost if power line is 

removed. However, SRAMs provide high switching speed, good noise margin but require larger 

chip area than DRAMs 

 

3.Explain the read and write operations for a one-transistor 

DRAM cell. 

A significant improvement in the DRAM evolution was to realize 1-T DRAM cell. One 

additional capacitor is explicitly 

fabricated for storage purpose. To store ‘1’, it is charged to Vdd- Vt and to store ‘0’ it is 

discharged to 0V. Read operation is 

destructive. Sense amplifier is needed for reading. Read operation is followed by restoration 

operation 

 

4.What is short circuit power dissipation? On what parameters 

does it depend? 

As input changes slowly, power dissipation takes place even when there is no load or parasitic 

capacitor. When the input is 

greater than Vtn and less than (Vdd – Vtp), both the nMOS and pMOS transistors are ON. The 

supply voltage is now shorted to GND through the two transistors. This leads to the short circuit  

power dissipation. 

 

5.Explain how read and write operations are performed. 

Steps of READ operation: 

1.Precharge and equalization circuit is activated to precharge the 

bus lines to Vdd/2 

2.The word line is activated connecting the cell to B and B’ lines. 

As a consequence, a voltage is developed between B and B’. 

3. Once adequate voltage is developed between B and B’, the 

sense amplifier amplifies the signals to rail to rail using 

regenerative action. The output is then directed to the chip I/O 

pin by the column decoder. 

Steps of write operation: 

1. The data available on the chip I/O pin re directed to the B and B’ 

lines. By activating the word line signal, the data is transferred to the memory cell 
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5Marks questions with its answers 

 

1.Briefly describe about Illustration of design process 

 

 1. Structured design begins with the concept of hierarchy  

2. It is possible to divide any complex function into less complex sub functions that is up to  

leaf cells 

3. Process is known as top-down design  

4. As a systems complexity increases, its organization changes as different factors become  

relevant to its creation  

5. Coupling can be used as a measure of how much sub models interact  

6. It is crucial that components interacting with high frequency be physically  

proximate, since one may pay severe penalties for long, high-bandwidth  

interconnects  

7. Concurrency should be exploited – it is desirable that all gates on the chip do  

useful work most of the time  

8. Because technology changes so fast, the adaptation to a new process must occur in a short  

time. 

The basic architecture of digital processor structure is as shown below in figure  
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Here the design of datapath is only considered. Datapath is as shown below in figure 6.2. It is 

seen that the structure comprises of a unit which processes data applied at one port andpresents 

its output at a second port. Alternatively, the two data ports may be combined as a single 

bidirectional port if storage facilities exist in the datapath. Control over the functions to be 

performed is effected by control signals as shown  

 

 

2.draw and explain design of a 4-bit shifter 

 

Any general purpose n-bit shifter should be able toshift incoming data by up to n – 1 place in a 

right-shift or left-shift direction. Further specifying that all shifts should be on an end-around 

basis, so that any bit shifted out at one end of a data word will be shifted in at the other end of the 

word, then the problem of right shift or left shift is greatly eased. It can be analyzed that for a 4-

bit word, that a 1-bit shift right is equivalent to a 3-bit shift left and a 2-bit shift right is 

equivalent to a 2-

bit left etc. Hence, 

the design of 

either shift right or 

left can be done. 

Here thedesign is 

of shift right by 0, 

1, 2, or 3 places. 
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The shifter must have:  

• input from a four line parallel data bus  

• four output lines for the shifted data  

• means of transferring input data to output lines with any shift from 0 to 3 bits  

Consider a direct MOS switch implementation of a 4 X 4 crossbar switches shown in figure 6.8. 

The arrangement is general and may be expanded to accommodate n-bit inputs/outputs. In this 

arrangement any input can be connected to any or all the outputs.  

Furthermore, 16 control signals (sw00 – sw15), one for each transistor switch, must be provided 

to drive the crossbar switch, and such complexity is highly undesirable.  
 

                   

 

 

 

 

 

 

 

 

An adaptation of this arrangement recognizes the fact that we couple the switch gates together in 

groups of four and also form four separate groups corresponding to shifts of zero, one, two and 

three bits. The resulting arrangement is known as a barrel shifter and a 4 X 4 barrel shifter circuit 

diagram is as shown in the figure 

 

   

 

 

 

 

 

Objective type: 

1.Design gives the detailed 

a) logic circuit design 

b) topology of communication 
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c) colour codes of the layers 

d) functions of layers 

2. To minimize the design effort, regularity should be 

a) low 

b) high 

c) very low 

d) very high 

3. Regularity is the ratio of 

a) total transistors in the chip to total transistors that must be designed in detail 

b) total transistors that must be designed in detail to total transistors in chip 

c) total transistors to total components 

d) total charge storage components to charge dissipating components 

4. What is the sum and carry if the two bit number is 1 1 and the previous carry is 0? 

a) 0,0 

b) 0,1 

c) 1,0 

d) 1,1 

5. Which design is preferred in n-bit adder? 

a) many pass transistors in series 

b) many pass transistors with suitable buffer 

c) many pass transistors without suitable buffer 

d) many pass transistors in parallel 

6.In adders, the previous carry can also be given by        

a) propogate signal pk 

b) generate signal gk 

c) pk and gk 

d) sk 

7.Adder using ____ technology can be used for speed improvement 

a) CMOS 

b) BiCMOS 

c) nMOS 

d) Pmos 

8.Multiple output domino logic has 

a) two cell manchester carry chain 

b) three cell manchester carry chain 
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c) four cell manchester carry chain 

d) four cell manchester carry look ahead 

9.Which method uses reduced number of partial products? 

a) baugh-wooley algorithm 

b) wallace trees 

c) dadda multipliers 

d) modified booth encoding 

10.What is the delay required to perform a single operation in pipelined structure?    

a) 2n 

b) 3n 

c) 4n 

d) n 

BLANKS 

11 Which method is used to determine structural defects________    

12 Which method uses finite state machine for developing the test pattern________   

13 Which is not suitable for circuits having large N values__________     

14 Flash memory is a non-volatile storage device in which data_________     

15 NOR type flash allows ______ to be read or written independently    

16  In NOR type flash memory, each cell has one end connected to__________   

17  The transistors in NAND type flash are connected in __________   

18 The program erase cycle in flash memory is ________    

19  Which allows random access to read__________    

20 A 4-bit processor has two buses which are__________    

key: 

1.B 

2.  B 

3.  A 

4.  B 

5.  B 



 
  VLSI Design(A60432) 

Vikram S Kamadal , Assistant Professor, Dept of ECE, KGRCET 
 

6.  C 

7.  B 

8  C  

9.D 

10.B 

11 deterministic test pattern 

12 b) algorithmic test pattern 

13 a) exhaustive test 

14 pattern method 

15 c) can be erased 

16 electrically 

17 b) one machine word 

18 d) ground 

19 a) NOR type flash 

20 c) one unidirectional and one bidirectional



 
  VLSI Design(A60432) 

Vikram S Kamadal , Assistant Professor, Dept of ECE, KGRCET 
 

 

 

 

UNIT-V 

 

 

2Marks questions with its answers 

 

1) What is programmable logic array? How it differs from ROM? 

In some cases the number of don’t care conditions is excessive, it is more economical to 

use a second type of LSI component called a PLA. A PLA is similar to a ROM in concept; 

however it does not provide full decoding of the variables and does not generates all the min 

terms as in the ROM. 

2) What is mask – programmable ROM? 

A type of memory where the stored data are permanently stored into the memorydevice during 

the manufacturing process. 

3)  What is field programmable logic array? 

The second type of PLA is called a field programmable logic array. The user bymeans of 

certain recommended procedures can program the FPLA. 

 

4) Define PLD. 

Programmable Logic Devices consist of a large array of AND gates and OR gates that 

can be programmed to achieve specific logic functions. 

5) Give the classification of PLDs. 

PLDs are classified as PROM (Programmable Read Only Memory),Programmable Logic 

Array(PLA), Programmable Array Logic (PAL), and Generic Array Logic(GAL) 

 

3Marks questions with its answers 

 

1.Define Static RAM and dynamic RAM 

1.Static RAM 

use flip flops as storage elements and therefore storedataindefinitelyaslong as dc power is 

applied. 

2.Dynamic RAMs 

use capacitors as storage elements and cannot retain data verylong without capacitors being 

recharged by a process called refreshing. 

2.Give the feature of flash memory. 

The ideal memory has high storage capacity, non-volatility; in-system read andwrite capability, 

comparatively fast operation. The traditional memory technologies suchas ROM, PROM, 

EEPROM individually exhibits one of these characteristics, but nosingle technology has all of 

them except the flash memory 
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3.What is programmable logic array? How it differs from ROM? 

In some cases the number of don’t care conditions is excessive, it is moreeconomical to use a 

second type of LSI component called a PLA. A PLA is similar to aROM in concept; however it 

does not provide full decoding of the variables and does notgenerates all the minterms as in the 

ROM 

 

     4.Comparison between PROM, PAL, PLA 

 
5.Define FPGA. 

A field-programmable gate array (FPGA) is an integrated circuit designed tobe 

configured by the customer or designer after manufacturing “field-programmable".The FPGA 

configuration is generally specified using a hardware description language(HDL). FPGAs 

contain programmable logic components called "logic blocks", and ahierarchy of reconfigurable 

interconnects that allow the blocks to be "wired together"somewhat like a one-chip 

programmable breadboard. 

 

5 Marks questions with its answers 

1.What are the advantages and disadvantages of static cmos logic 

Advantages 

 Ease of fabrication 

 Good noise margin 

 Robust 

 Lower switching activity 

 Good input/output decoupling 
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 No charge sharing problem 

 Availability of matured logic 

 synthesis tools and techniques 

 
Disadvantages 

 Larger number of transistors 

 (larger chip area and delay) 

 Spurious transitions (glitch) due to finite propagation delays 

 leading to extra power dissipation and incorrect operation 

 Short circuit power dissipation 

 Weak output driving capability 

 Large number of standard cells requiring substantial engineering effort for technology 

mapping 

 

2.Briefly Explain about  Gate-Arrays  
 

The gate-array is a popular technique used to design IC chips. Like the PLA, it contains a fixed 

mesh of unfinished layout that must be customized to yield the final circuit. Gate-arrays are more 

powerful, however, because the contents of the mesh are less structured so the interconnection 

options are more flexible 
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Typical gate-array is built from blocks that contain unconnected transistor pairs, although any 

simple component will do. An array of these blocks combined with I/O pads forms a complete 

integrated circuit and offers a wide range of digital electronic options (as shown in above figure). 

These blocks are internally customized by connecting the components to form various logical 

operators such as AND, OR, NOT, and so on. The blocks are also externally connected to 

produce the overall chip. 

 

 

 

 

 

 

3.What are the different types of  VLSI Design Styles  

 

Full Custom  

 ASIC - Application-Specific Integrated Circuit  

  PLD, FPGA - Programmable Logic  

  So C - System-on-a-Chip  

 

Full Custom Design Style:  

Pre-manufactured components with programmable interconnect wired by CAD tools  

Tradeoffs  

  High Design Costs (huge effort!)  

  High NRE Cost  

  High Performance  
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  Low Unit Cost (good for high volume products!)  

 

Examples  

Analog and Mixed-Signal  

 Microprocessor  

 

ASIC Design Style:  

Pre-designed (or pre-manufactured) components that are assembled and wired by CAD tools.  

 Standard cell (pre-designed cells)  

  Gate array (pre-manufactured cells - just add wiring)  

  Structured ASIC (complex function customized by wiring)  

 

 

Tradeoffs  

 Low Design Cost  

  High NRE Cost (lower in Gate Array / Structured ASIC)  

  Medium Unit Cost  

  Medium Performance  

 

Examples:  

 Control chip for cell phone  

 

4. Draw and Explain the architecture ofCPLD 

As the technology surrounding programmable devices improved, new devices were 

developed which combined several PLD s together on a single integrated circuit to form 

complex programmable logic devices, CPLD s.  

The concept is to have a few PLD blocks or macro cells on a single device with a 

general-purpose interconnect in-  between. Basically, a CPLD consists of several blocks, 

each of which is a PLD, which are connected together. I/Os of each of the PLD blocks 

are connected by a global interconnect array. Each logic block contains 4 to 16 macro 

cells depending on the vendor and the architecture. 

A macro cell on most modern CPLD s contains a sum-of-products combinatorial logic 

function and an optional flip-flop. The combinatorial logic function typically supports 

four to 16 product terms with wide fan-in. In other words, a macro cell function can have 
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many inputs, but the complexity of the logic function is limited. CPLD s are generally 

best for control- oriented designs due in part to their fast pin-to-pin performance.  

The wide fan-in of their macro cells makes them well-suited to complex, high-

performance state machines. CPLD has less flexible internal architecture and the delay 

through a CPLD (measured in nanoseconds) is more predictable and usually shorter. The 

below figure shows CPLD architecture. 

 

 

 

5. Explain about CMOS TESTING . 

Testing is one of the most expensive parts of chips  
– Logic verification accounts for > 50% of design effort for many chips  

– Debug time after fabrication has enormous opportunity cost  

– Shipping defective parts can sink a company  

 

NEED FOR TESTING:  

The need of testing is to find out errors in the  

application.  

The good reasons of testing are 

1) Quality Assurance.  

2) Verification and validating the product/application  

before it goes live in the market.  

3) Defect free and user friendly.  

4) Meets the requirements.  
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Logic Verification:  

 Does the chip simulate correctly?  

– Usually done at HDL level  

– Verification engineers write test bench for HDL  

• Can’t test all cases  

• Look for corner cases  

• Try to break logic design  

 Ex: 32-bit adder  

– Test all combinations of corner cases as inputs:  

• 0, 1, 2, 231-1, -1, -231, a few random numbers  

 Good tests require ingenuit  

Manufacturing Test:  

 A speck of dust on a wafer is sufficient to kill chip  

 Yield of any chip is < 100%  

– Must test chips after manufacturing before delivery to customers to only ship good parts  

 Manufacturing testers are  

 

very expensive  

– Minimize time on tester  

– Careful selection of test vectors  

Observability & Controllability:  

 Observability: ease of observing a node by watching external output pins of the chip  

 Controllability: ease of forcing a node to 0 or 1 by driving input pins of the chip  

 

 Combinational logic is usually easy to observe and control  

 Finite state machines can be very difficult, requiring many cycles to enter desired state  

– Especially if state transition diagram is not known to the test engineer.  

Test Pattern Generation:  

 Manufacturing test ideally would check every node in the circuit to prove it is not stuck.  

 Apply the smallest sequence of test vectors necessary to prove each node is not stuck.  

 

 Good observability and controllability reduces number of test vectors required for 

manufacturing test.  

– Reduces the cost of testing  

– Motivates design-for-test.  

 

Design for Test:  

 Design the chip to increase observability and controllability  
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 If each register could be observed and controlled, test problem reduces to testing 

combinational logic between registers.  

 

 Better yet, logic blocks could enter test mode where they generate test patterns and report the 

results automatically.  

 

Objective type: 

1.The circuit should be tested at 

a) design level 

b) chip level 

c) transistor level 

d) switch level 

2. What are the dominant faults in diffusion layers? 

a) short citcuit faults 

b) open circuit faults 

c) short and open circuit faults 

d) power supply faults 

3. _____ of faults are easier to detect 

a) 50% 

b) 60% 

c) 70% 

d) 80% 

4. Which model is used for pc board testing? 

a) stuck at 

b) stuck in 

c) stuck on 

d) stuck through 

5.Test vectors in sensitized path-based testing is generated 

a) before enumerating faults 

b) after enumarating faults 

c) after designing 

d) before designing 

6.To propogate the fault along the selected path to primary output, setting _____ is done 

a) AND to 1 

b) OR to 1 
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c) NOR to 1 

d) NAND to 0 

7. In D-algorithm, a particular ______ fault is detected by examining the _____ conditions 

a) internal, output 

b) internal, input 

c) external, output 

d) external, input 

8. In D-algorithm, discrepency is driven to _____ and observed and thus detected 

a) all inputs 

b) particular inputs 

c) output 

d) end of the circuit 

9. In data compression technique, comparison is done on 

a) test response 

b) entire test data 

c) data inputs 

d) output sequences 

10. Built-in self test aims to 

a) reduce test pattern generation cost 

b) reduce volume of test data 

c) reduce test time 

d) all of the mentioned 

BLANKS 

11.  Self-checking technique consists of___________ 

12.  The type of error in self-checking technique are_________ 

13._________errors are detected using duplication codes 

14. _________ are processing faults 

15.For a n signal lines circuit, ______ bridging faults are possible 

16. IDDQ fault occurs when there is_________ 

17.  ____________ fault causes output floating 

18.  In PLA, missing cross point in OR-array leads to_________ 

19.The number of paths ______ with number of gates 

20.The quality of the test set is measured by_________ 

 

KEY: 
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1.B 

2. A 

3. D 

4. A 

5. B 

6. A 

7. A 

8. C 

9. A 

10. D 

11) Supplying coded input data 

12 ) Simple error ,unidirectional error ,multiple error 

13)  Multiple errors 

14) Missing contact window, parasitic transistor, oxide breakdown 

15)  n2 

16)  Increased quiescent current 

17)  Stuck-open 

18)  Disapperance fault 

19)  Increases exponentially 

20) Fault coverage 

 


