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Max. Marks: 80

Answer any Five questions

All questions carry equal marks
---

1. a)
What is Moore’s Law? Explain its relevance with respect to evolution of IC technology.                                                                                         
    b)
What is the size of Silicon wafer currently used for the manufacture of IC’s?   

    c)
What is the current commercial device feature size?                    

2. a) 
Write a note on the general observation about design rules.


b)
What are contact cuts? Explain buried and but contacts with cross sectional and top view diagrams.

3. a)
What are the advantages of PLAs 


    b)
Give the sketch for AND matrix used in PLAs and explain its functionality   
4. 
Pertaining to semi custom Integrated Circuit design, explain the terms.

a) Schematic Entry 
b) mixed mode 
c) source level design verification

d) Synthesis 

e) Optimization 
f) place and route. 

5.
Write briefly about the VLSI design verification tools.

6.
Classify various simulations and explain switch simulation and event-driven simulation.

7. a)
Why package is necessary for the VLSI Chip?

    b)
What are the different package mounts and explain in brief?
8. a)
Prove that the combination of BJT and MOS technology offers the best performance in Analog VLSI design.

b)
Draw the block diagram of D/A converter suitable for VLSI Analog Circuits and explain.
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1. 
Describe the constructional features and performance characteristics of 


(a)
Psedo-n MOS Logic


(b)
Clocked CMOS Logic.

2. a)
Write the circuit diagram and from hence the stick diagram of an n-MOS shift register cell.

    b)
Translate the above stick diagram for the shift register cell into a layout using lambda based design rules.                                         

3. a)
Give the cell description of an inverter.
    b)
Describe channel less gate arrays.

4. a)
Compare ASIC design approach, with discrete IC component design.

    b)
Explain how ROM can be used as a PLD.

5.
Taking 4 bit ALU as an example, give the behavioural synthesis in VHDL.

6.
Briefly explain circuit synthesis in ASIC design flow. What are pre and post layout simulations?

7. a)
How packing is affects on the performance of VLSI chip?

    b)
Explain surface mounting type package.
8. a)
Explain the use of switched capacitor methodology to design and implement Analog VLSI filter.

    b)
Which technology is predominant for switched capacitor filters in VLSI?  Why?
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1. a)
Explain the process flow of CMOS fabrications.

    b)
Compare n MOS and CMOS technologies.

2. a)
Explain how stick diagrams can be used for layout diagrams. 
b)
Draw two input NOR gate circuit diagram using CMOS inverters from which draw the monochrome/colour stick diagram.

3. 
List the classes of circuits for which standard cell libraries are created. Give a typical standard cell structure and explain its features.

4. a)
What are the advantages and disadvantages of ASIC design approach?
    b)
Give the block diagram of a PLA device and explain the same.

5.
Give VHDL based behavioural synthesis multiplier and explain its features?

6.
Discuss the following types of simulations  

a) 
Circuit level  


b) 
Logic level  

c)
Switch level  


d)
Mixed mode and  

e) 
Timing simulations.
7. a)
What are the various advantages that provided by the packages?

    b)
What is the difference between hermetic ceramic and plastic type packages?
8. a)
Give the block diagram of integrated modem in analog system.

    b)
What are the basic devices required for analog circuits design in VLSI?
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1. a)
What are the various fabrication differences between n MOS and p MOS technologies and explain which  is most preforable?
    b)
Explain the various steps in p MOS fabrication.

2. a)
In what way 2 micron and 1.2 micron design rules are different from lambda based design rules?

    b)
Draw the following transistors using lambda based design rules:


 

i) n MOS enhancement 




ii) n MOS depletion

iii) p MOS enhancement

3. 
Explain briefly the architectural features and advantages of FPGAs. Compare with standard cell structures.

4. a)
Give the different steps involved in design process using PLDs.
b)
What are the steps to be followed in sequence to implement combinational logic functions using PLAs explain with an example?
5.
Give the ASIC design flow. Explain how you synthesize a 16 bit adder in a hierarchial fashion. Use VHDL as a vehicle.

6.
What do you understand by simulation? Distinguish between functional and timing simulators.

7. a)
What are the various requirements while in designing package?

    b)
What is the difference between through hole and surface mount packages?
8. a)
What are the different parameters used in designing operational amplifiers in MOS technology?
    b)
Draw the architecture of CMOS two stage operational amplifier.
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