
ELECTRONICS AND COMMUNICATION ENGINEERING

EC2354– VLSI DESIGN

UNIT – I CMOS TECHNOLOGY 

PART - A (2 marks)

1. What is mean by “Epitaxy”?

2. What is isolation?

3. What are the steps involved in manufacturing of IC?

4. What is the special feature of Twin-Tub process?

5. What are the various process used in SOI process?

6. Draw the Isotropic etching process diagram.

7. What is siliside?

8. What is AOI?

9. Define fabrication process.

10. What do you mean by Isolation?

PART-B

1. Explain the silicon semiconductor technology with various processes that are involved in the

sae. (16)

2. Differentiate the p-well CMOS process from n-well CMOS process. Explain the n-well CMOS   
process to fabricate the n-switches.                                                                                                   

(16)

3. Write brief notes on (i) Twin-Tube process                                                                                          

(8)

(ii) Silicon – On Insulator (SIO) process.                                                          

(8)

4. How do you enhance the CMOS process & explain about an interconnect and a circuit element
to 
do so.                                                                                                                           

(16)

5. Explain the following terms with neat diagram           (i) Latch up                                                    

(8)

(ii) Latch up Prevention.                                

(8)

6. List out the layout design rule & draw the physical layout for one basic gate & two universal
gates.                 

(16)

UNIT II
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CIRCUIT CHARACTERISATION AND PERFORMANCE STIMATION 

PART-A

1. What are the issues to be considered for circuit characterization and performance 

estimation?

2. Give the formula for resistance of a uniform slab of conducting material.

3. What are the factors to be considered for calculating total load capacitance on the 

output of a CMOS gate?

4. What are the components of Power dissipation?

5. What is meant by path electrical effort?

6. Define crosstalk.

7. Define scaling.

8. What are the factors to be considered for transistor scaling?

9. Define constant voltage scaling.

10.What are the sources to be considered for design margin?

PART-B
1. Explain in detail about the following:

a) Resistance estimation                                                                             (8)

b) Inductance estimation                                                                             (8)

2. Explain about routing capacitance with neat diagram.                              (16)

3. With neat diagram explain about power dissipation.                                 (16)

4. Briefly explain about the following:

a) CMOS transistor sizing                                                                          (8)

b) Design margining                                                                                    (8)

5. Explain about scaling of MOS transistor dimensions and charge sharing.  (16)

UNIT III

COMBINATIONAL AND SEQUENTIAL CIRCUIT DESIGN

⦁ What is meant by fault models?
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⦁ Give some examples of fault models?

⦁ What is stuck – at fault?

⦁ What is meant by observability?

⦁ What is meant by controllability?

⦁ What is known as percentage-fault coverage?

⦁ What is fault grading?

⦁ Mention the ideas to increase the speed of fault simulation?

⦁ What is fault sampling?

⦁ What are the approaches in design for testability?

⦁ Mention the common techniques involved in ad hoc testing?

⦁ What are the scan-based test techniques? 

⦁ What are the two tenets in LSSD?

⦁ What are the self-test techniques?

⦁ What is known as BILBO?

PART-B

1. Explain in detail about the pipelining concept used insequential circuits

2. Discuss the techniques to reduce switching activity in astatic and dynamic CMOS

circuits.

      3. Describe the basic principle of operation of dynamic CMOS domino and NP 

domino logic    with neat diagram

      4. Write the principle of low power logic design

5. Compare the sequencing in traditional domino and skew tolerant domino circuits with 

neat diagram 

6. Explain the detail about pseudo-NMOS gates with neat circuit diagram

UNIT IV

CMOS TESTING

PART - A ( 2 marks)

⦁ What is schooling process?

⦁ What are all the major classifications of Testing?

⦁ Draw the SC mode.

⦁ What is parallel simulation?

⦁ What is fault sampling?

⦁ What is meant by Ad-hoc testing?

⦁ Define ATPG.

⦁ Give the expression of IDDQ.
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⦁ Define SFA.

⦁ Differentiate the System level g from the Chip level testing.

PART-B

1. Explain the following terms

(I) Fault Models,                                                                                                                          

(8)

(II) ATPG, Statistical Fault Analysis.                                                                                          

(8)

2. List out all the methods of design strategies for test and explain any three methods.                          

(16)

3. With the help of IEEE1149 BSA and TAPA explain the system level test technique.                      

(16)

4. (i) How do you find IDDQ ?. Explain the same.                                                                                 

(8)

     (ii) Draw and explain the Data path test scheme for chip level test methods.                                     

(8)

5. Write short notes on “need for CMOS testing”.

UNIT – V SPECIFICATION USING VERILOG HDL

PART - A ( 2 marks)

1. How do you declare the bus in the HDL?

2. Write the HDL coding for Modulo 2 Adder.

3. Give the duty cycle equation form the negative logic systems.

4. Define bit and byte.

5. What are the uses of UCF file?

6. Define FSM.

7. What do you mean by Data flow model?

8. Define Mealy network.

9. Define vector in verilog.

10. What is component in HDL?

PART-B

1. Explain the process flow that is followed to develop a project by any HDL with example. (16)

2. Differentiate the various modes to develop the project and explain them with an example. (16)
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3. Develop the project using HDL to realize the function of a ripple carry adder & draw its RTL. (16)

4. Design and develop a project in HDL to compare x5x4x3x2x1x0 with y5y4y3y2y1y0. (16)

5. Design a full adder by cascading two half adders and develop a project to realize it in model

simulator 6.0. (16)

6. Design and develop a HDL project in structural model to realize the priority encoder. (16)
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