
CLASS: III YEAR / VI SEMESTER ECE
SUBJECT CODE AND NAME: EC 6601 – VLSI DESIGN

UNIT I – MOS TRANSISTOR PRINCIPLE
1. What is design hierarchy? What are its types?
2. What is IC? What are different IC layers?
3. What is meant by photolithography? May/june 2013
4. What is RIE?(May/June 10)
5. What is feature size?
6. What is meant by submicron and deep submicron?
7. Define aspect ratio.
8. Define threshold voltage.
9. What is self aligned technique?
10. What is CMP?
11. What is meant by doping? List some of dopants.
12. What is LDD?  (Nov/Dec 10)
13. Give the basic process for IC fabrication.
14. What are the different layers in MOS transistors?
15. What are the steps involved in twin-tub process?
16. What are the advantages of design rules?nov/dec 2012
17. What is pull down device?
18. What is pull up device?
19. What are the common materials used as mask?
20. What is Stick Diagram? What are its uses? May/june 2012
21. Give the various color coding used in stick diagram?
22. What are design rules? nov/dec 2014
23. What are Lambda (λ) - based design rules?
24. State differences between CMOS and Bipolar technology.
25. List any two types of layout design rules. (Nov/Dec 08)
26. What are the major types of design rules?
27. Define yield.
28. What are four generations of Integration Circuits?
29. Give the advantages of IC?
30. Give the variety of Integrated Circuits?
31. Give the basic process for IC fabrication
32. What are the various Silicon wafer Preparation?
33. What are the different types of oxidation?
34. What is the transistors CMOS technology provides?
35. What is Enhancement mode transistor?
36. What is Depletion mode Device?
37. When the channel is said to be pinched –off?
38. Give the different types of CMOS process?
39. What are the steps involved in twin-tub process?
40. What are the advantages of Silicon-on-Insulator process?
41. What is BiCMOS Technology?
42. What are the basic processing steps BiCMOS processes?
43. What are the advantages of CMOS process?
44. What are the advantages of CMOS process?
45. What is the fundamental goal in Device modeling?
46. What is simulator?
47. What are the different types of simulators?
48. How to prevent latch up?
49. What is threshold voltage? May/june 2013
50. What is BiCMOS Technology? nov/dec 2012

PART-B
1. Explain in detail with a neat diagram the fabrication process of the
nMOS transistor. (April/May 2011)
2.  Discuss in detail with a neat layout the design rules for a CMOS
inverter. (April/May 2011)
3. Discuss in detail with necessary equations the operation of
MOSFET and its I-V characteristics. (April/May 2011)
4. Explain briefly CMOS process enhancements. (April/May 2011)
5. Derive the expression for DC characteristics of a CMOS inverter.

(May/June 2011)
6. What are layout design rules and discuss the various rules?

(May/June 2011)
7. Discuss in detail the non-ideal I-V effects of a MOS transistor.

(May/June 2011)
8. Draw and explain the DC transfer characteristics of a CMOS
inverter with necessary conditions for different regions of operation.

(Nov/Dec 2011)
9. Explain the gate, source/drain formation and isolation steps of
CMOS fabrication process with neat diagrams. (Nov/Dec 2011)
10. Give a brief note on the different process techniques to enhance
the performance of CMOS transistor. (Nov/Dec 2011)
11. Explain in detail about the ideal and non-ideal I-V effects of
NMOS and PMOS devices. (May/June 2013)

UNIT II – COMBINATIONAL LOGIC CIRCUITS

1. What is MOSFET? What are their advantages?
2. What are different operating regions of MOS transistor?
3. What is surface geometry?
4. Write equation for device and process transconductance.
5. What is complementary pair?
6. What is square law model?
7. What are types of regions in square law model analysis?
8. What are parasitic components? nov/dec 2012
9. Draw the circuit of a CMOS inverter.
10. Give CMOS inverter DC transfer characteristics.
11. What different regions of operation of a CMOS transistor?
12. Give the expressions for drain current for different modes.
13. What are the secondary effects of MOS transistor?
14. Define Threshold voltage in MOS?
15. What is Body effect? nov/dec 2014
16. What is Channel-length modulation?
17. Define mobility variation (μ).
18. What is latch up?
19. How latch up can be prevented?
20. Define critical path.
21. What main levels that a critical path affects a system?
22. Define RC delay model. nov/dec 2012
23. What is intrinsic delay?
24. What are the general properties of Elmore delay model?
25. Define absolute delay.
26. Define elmore delay. nov/dec 2014
27. Define logical effort. nov/dec 2011
28. Define parasitic delay. nov/dec 2011
29. Define path logical effort.
30. Define path electrical effort.
31. Define path effort.
32. Define path delay.
33. What are ways to minimize delay in a chain of inverter?
34. What are the sources of power dissipation?
35. What is static power dissipation?
36. What is dynamic power dissipation?
37. Define activity factor.
38. What is short circuit power dissipation?
39. What the methods to reduce dynamic power dissipation?
40. What parameters that parasitic resistances depend on?
41. Define yield.
42. Define reliability.
43. How to eliminate leakages in CMOS circuit?
44. What is time dependent dielectric breakdown?
45. Define scaling. nov/dec 2014
46. What is interconnect? nov/dec 2011

PART-B
1. Explain in detail the various reliability problems that cause
integrated circuits to fail. (May/June 2011)
2. Discuss in detail the influence of scaling on interconnect
characteristics and MOS device characteristics. (May/June 2011)
3. Explain the static and dynamic power dissipation in CMOS circuits
with necessary diagrams and expressions. (Nov/Dec 2011)
4. Discuss the principle of constant filed scaling and also write its
effect on device characteristics. (Nov/Dec 2011)
5. Explain the different reliability problems related to the design of
reliable CMOS chips. (Nov/Dec 2011)
6. Give a brief account on design margin. (Nov/Dec 2011)
7. Explain in detail about the scaling concept and reliability concept.

(May/June 2013)
8. Describe in detail about the transistor sizing for the performance
in combinational networks. (May/June 2013)
9. Discuss in detail about the resistive and capacitive delay
estimation of a CMOS inverter circuit. (May/June 2013)

UNIT III –SEQUENTIAL LOGIC CIRCUIT

1. What is a tri-state circuit?
2. Define rise time and fall time.
3. Define time start and time pulse.
4. What are complex logic gates?
5. What is FET?
6. What is pass transistor?nov/dec 2012
7. What are large FETs?
8. What is drifting current?
9. What is a transmission gate (TG)?
10. Give the different symbols for Transmission Gate (TG).



11. What is standard cell design?
12. Draw the equivalent RC model for a two-input NAND gate.
13. Give the steps in ASIC design flow.
14. Draw the static AOI CMOS gates to realize Y=(AB+CD)
15. What is ASIC? Give the different types of ASIC.
16. What is a FPGA?
17. What are skewed gates?
18. What are pseudo nMOS circuits? nov/dec 2011
19. What are the advantages of pseudo nMOS circuits?
20. What are the disadvantages of pseudo nMOS circuits?
21. What are ganged CMOS circuits?
22. What is SFPL?
23. What is CVSL?
24. What are the characteristics of CVSL? nov/dec 2014
25. What is dynamic memories? nov/dec 2012
26. What are the properties of dynamic CMOS logic?
27. What is precharge phase?
28. What is evaluation phase?
29. What is footed dynamic circuits?
30. What are unfooted dynamic circuits?
31. What are rationed circuits?
32. What is CMOS domino logic? nov/dec 2012
33. What is CMOS domino gates? May/june 2013
34. What is dual rail domino logic?
35. What are called sequencing elements?
36. What is static sequencing element?
37. What is dynamic sequencing element?
38. List the methods of sequencing static circuits?
39. What is latch? nov/dec 2014
40. Define propagation delay..
41. Define contamination delay.
42. Define clock-to-Q contamination delay.
43. What are called asymmetric gates?.
44. Define clock-to-Q propagation delay..
45. Define setup time.
46. Define hold time.
47. Define cycle stealing.
48. What is MODL?
49. What is clock skew?
50. What are the two types of reset?
51. What are the characteristics of static CMOS design?
52. What are the classifications of CMOS circuit families?

PART-B
1. Prove that the P/N ratio that gives lowest average delay in a logic
gate is the square root of the ratio that gives equal rise and fall
delays. (May/June 2011)
2. Discuss in detail about the ratioed circuit and dynamic circuit
CMOS logic configuration. (May/June 2011)
3. Describe the basic principle of operation of dynamic CMOS,
domino and NP domino logic with neat diagrams. (Nov/Dec 2011)
4. Compare the sequencing in traditional domino and skew tolerant
domino circuits with neat diagrams. (Nov/Dec 2011)
5. Explain the problem of metastability with neat diagrams and
expressions. (Nov/Dec 2011)
6. Explain in detail about the pipeline concepts used in sequential
circuits. (May/June 2013)
7. Discuss the design technique to reduce switching activity in a
static and dynamic CMOS circuits. (May/June 2013)

UNIT IV – DESIGNING ARITHMETIC BUILDING BLOCKS

1. Mention the levels at which testing of a chip can be done?
2. What are the categories of testing? nov/dec 2014
3. Write notes on functionality tests? nov/dec 2011
4. Write notes on manufacturing tests?
5. Mention the defects that occur in a chip?
6. Give some circuit maladies to overcome the defects?
7. What are the tests for I/O integrity?
8. What is meant by fault models?
9. Give some examples of fault models?
10. What is stuck – at fault?
11. What is meant by observability?
12. What is meant by controllability?
13. What is known as percentage-fault coverage?
14. What is fault grading?
15. Mention ideas to increase the speed of fault simulation?
16. What is fault sampling?
17. Mention common techniques involved in ad hoc testing?

18. What are the scan-based test techniques?
19. What are the two tenets in LSSD?
20. What are the self-test techniques?
21. What is known as BILBO?
22. What is known as IDDQ testing?
23. What are the applications of chip level test techniques?
24. What is boundary scan?.
25. What is the test access port?
26. What are the contents of the test architecture?
27. What is the TAP controller?
28. What is known as test data register?
29. What is known as boundary scan register?
30. What is called latch? nov/dec 2014
31. List different types of flip-flops. nov/dec 2014
32. What do you mean by triggering of flip-flop?
33. What is an excitation table?
34. What is the operation of D flip-flop?
35. What is a master-slave flip-flop?
36. Define registers.
37. Define Static RAM and dynamic RAM.
38. Define flip-flop. nov/dec 2014
39. What is a dynamic circuit?
40. How dynamic flip-flop can be built? nov/dec 2011
41. What is use of access transistors?
42. What is domino logic?
43. What is SR logic? May/june 2013
44. What are the advantages and applications of DRAM?
45. What is ring oscillator?
46. What is D- calculus algorithm?
47. What is PODEM algorithm?
48. What are the classifications of fault simulation?
49. What is delay fault testing?
50. What is tester?nov/dec 2014

PART-B
1. Explain in detail the sequence of scan based technique.

(April/May 2011)
2. With the essential circuit modules explain in detail the BIST
technique. (April/May 2011)
3. Explain in detail the boundary scan and built in self test.

(May/June 2011)
4. Discuss in detail the various testing approaches that are used to
determine the defects during manufacturing. (May/June 2011)
5. Explain the manufacturing test principles in detail. (Nov/Dec 2011)
6. Describe the adhoc testing and scan based approaches to design
for testability in detail. (Nov/Dec 2011)
7. Explain the design for testability (DFT) concepts. (May/June 2013)
8. Explain the following terms i) Silicon debug principles ii) Boundary
scan technique. (Nov/Dec 2011)

UNIT V – IMPLEMENTATION STRATEGIES

1. What are gate primitives?
2. What are resistive primitives?
3. Give the two blocks in behavioral modeling.
4. Name the types of ports in Verilog.
5. What are procedural assignments? nov/dec 2014
6. What is HDL? What are its types?
7. Give some of the important CAD tools.
8. What is meant by HDL?.
9. What are the features of VHDL? nov/dec 2012
10. Define Verilog. nov/dec 2011
11. What are the data types in Verilog?
12. What is the use of parameter?
13. Define is Time Register.
14. What are the features of VHDL? May/june 2013
15. Define entity.
16. List out the different elements of entity declaration?
17. Give the syntax of entity declaration?
18. What do you meant by concurrent statement?
19. What are operates used in VDHL language?
20. Define VHDL package?
21. Write the acronym for VHDL?
22. What are the different types of modeling VHDL?
23. What is meant by packages the use of these packages?
24. What is variable class, give example for variable?
25. Name two subprograms and give the difference.
26. What subprogram Overloading?
27. What is Moore FSM?
28. What are data types available in VHDL?    What is Gate



29. What is RTL? nov/dec 2014
30. Give the examples for procedural statement.
31. What are the types of conditional statements?
32. What are various modeling used in Verilog? nov/dec 2011
33. What is the structural gate-level modeling?
34. What is Switch-level modeling?
35. What are identifiers?
36. What are the value sets in Verilog?
37. What are the types of gate arrays in ASIC?
38. Give the classifications of timing control.
39. Give the different arithmetic operators. May/june 2013
40. Give the different bitwise operators.
41. Draw OR gate using Dataflow modeling.
42. What are the different types of port in verilog HDL?
43. What are the data types of verilog HDL? nov/dec 2012
44. Give some examples for net data type.
45. What is a parameter?
46. What is a task in verilog?

PART-B
1. What is incremental binding? Explain with an example.

(April/May 2011)
2. What are the main purposes of test bench? (April/May 2011)
3. Write a verilog program for 3 to 8 decoder in gate level
description. (May/June 2011)
4. Briefly discuss about the timing control and delay in verilog.

(May/June 2011)
5. Write the verilog code for ripple carry adder. (May/June 2011)
6. What is the difference between behavioral and RTL modeling.

(May/June 2011)
7. Draw 3-input CMOS NOR and NAND gates and write the verilog
switch level modeling for both. (Nov/Dec 2011)
8. Draw the logic diagram of 4 to 1 MUX using NAND gates and
write the gate level modeling using verilog HDL. (Nov/Dec 2011)
9. Give a brief note on the looping statements available in verilog
HDL and write a verilog code for D-latch. (Nov/Dec 2011)
10. Write a data-flow model verilog HDL program for the 2-input
comparator circuit. (May/June 2013)
11. Write a behavioral level verilog HDL program for the 1x8
multiplexer circuit. (May/June 2013)


