
Code: 9A04605 
 

    B.Tech III Year II Semester (R09) Supplementary Examinations May/June 2017  
VLSI DESIGN 

(Common to ECE, EIE & E.Con.E) 
 

Time: 3 hours                                                                                                              Max. Marks: 70 
 

Answer any FIVE questions 
All questions carry equal marks 

***** 
1 (a) Explain high pressure oxidation method for IC fabrication. 
 (b) Explain the fabrication process of n-well CMOS transistor with neat diagrams. 
   
2 (a) Describe the different operating regions of MOS transistor. 
 (b) Find the drain-to-source current versus voltage relationship of Ids Vs Vds of n-MOS transistor. 
   
3 (a) Explain clocked CMOS logic, domino logic and n-p CMOS logic. 
 (b) Discuss the scaling factors for the following device parameters: 

(i) Gate capacitance.  
(ii) Maximum operating frequency. 
(iii) Current density. 
(iv) Power dissipation per gate. 

   
4 (a) Explain the scan-path design technique used to test sequential circuits in detail. 
 (b) Explain briefly about wiring capacitances associated with the layers. 
   
5 (a) Design a 32 bit parallel adder optimized for speed, single-cycle operation and regularity of layout. 
 (b) Compare the advantages and disadvantages of NAND ROMs and NOR ROMs. 
   
6 (a) Explain how pass transistors are used to connect wire segments for the purpose of FPGA programming. 
 (b) Draw the UV erasable EPROM structure for the programming of PAL device and explain how it 

programmed. 
   
7 (a) Write a VHDL program to build N-bit ripple carry adder from N full adders. 
 (b) What are the different data types available in VHDL and how they are indicated? 
   
8 (a) Explain how a logic level simulation can verify complex circuits compared to other simulations. 
 (b) What is the difference between design capture tools and design verification tools? Give some examples 

of each. 
 

***** 
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Code: 13A04701 

 
B.Tech IV Year I Semester (R13) Regular Examinations November/December 2016 

VLSI DESIGN 
(Common to ECE & EIE) 

 Time: 3 hours                                                                                                           Max. Marks: 70 
PART – A 

(Compulsory Question) 
 

***** 
1  Answer the following: (10 X 02 = 20 Marks) 
 (a) Distinguish between CMOS and BiCMOS. 
 (b) Describe the different operating regions for an MOS transistor. 
 (c) Define Sheet resistance of the MOS device. 
 (d) What are the limitations of scaling? 
 (e) Write short notes on switch logic. 
 (f) What are the different ways to improve clock distribution? 
 (g) What is parity generator? 
 (h) What are the advantages and applications of FPGA? 
 (i) What are the different types of modelling in VHDL? 
 (j) What is the need for testing? 

 
PART – B 

(Answer all five units, 5 X 10 = 50 Marks) 
 

UNIT – I 
 

2  Explain clearly about n-well CMOS fabrication process with neat diagrams. 
  OR 

3 (a) Draw the V-I characteristics of MOSFET and prove that Ids is linear function of Vds. 
 (b) When the gate to source voltage VGS of a MOSFET with threshold voltage of 400mv, working in 

saturation is 900mv, the drain current is observed to be 1mA and assuming that the MOSFET is 
operating at saturation, calculate the drain current for an applied VGS of 1400mv. 

 

UNIT – II 
 

4 (a) Define fan-in and fan-out. Explain their effects on propagation delay. 
 (b) What do you mean by inverter delay? Explain. 
  OR 
5  Draw a stick diagram for two input n-MOS NAND and NOR gates. 

 

UNIT – III 
 

6  Write short notes about the following: 
 (a) Pseudo nMOS logic 
 (b) Domino-Logic 
  OR 

7  Discuss about the floor planning. 
 

        UNIT – IV 
 

8  Explain the working principle of 6-transistor Static RAM and 1-transistor Dynamic RAM with necessary 
diagrams. 

                                                                      OR 
9 (a) Draw and explain the architecture of a CPLD. 
 (b) Differentiate between the Full-custom and Semi-custom design. 

 

UNIT – V 
 

10  Explain the design capture and design verification tools. 
                                                                      OR 

11  Explain the gate level and function level of testing. 
***** 
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B.Tech III Year II Semester (R09) Regular & Supplementary Examinations May/June 2015 

VLSI DESIGN 
(Common to ECE, EIE and E.Con.E) 

Time: 3 hours                                  Max Marks: 70 
Answer any FIVE questions 

All questions carry equal marks 
***** 

 
***** 

1 (a) Explain clearly about n-well CMOS fabrication process with neat diagrams. 
 (b) What are the advantages of CMOS technology? 
   
2  Draw the circuit of a CMOS inverter. Draw and explain its DC characteristics. 
   
3 (a) Design a stick diagram for NMOS EX-OR gate. 
 (b) What is the need of design based rules? Explain 
   
4 (a) Explain the requirement and operation of pass transistor and transmission gates. 
 (b) Write about CMOS logic, domino logic and n-pCMOS logic. 
   
5 (a) Implement a Barrel shift register using NMOS pass transistors and explain its working. 
 (b) Implement an adder using switch logic. 
   
6  With the help of neat diagrams showing the structure of Antifuse and Vialink explain the working 

principle of both as programmable interconnect elements. 
   
7  Write a program in VHDL for an 8:1 multiplexer in behavioral and structural style and compare 

them. 
   
8 (a) What are the objectives of BIST? 
 (b) Explain the working of signature analysis as one of the BIST technique. 
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B.Tech III Year II Semester (R09) Regular & Supplementary Examinations June 2014
VLSI DESIGN 

(Common to ECE, EIE & E.Con.E) 
Time: 3 hours  Max. Marks: 70 

Answer any FIVE questions 
All questions carry equal marks 

***** 

1 (a) Explain the evaluation of a VLSI design technology.
(b) Explain clearly about Moore’s law.

2 Draw the circuit of a CMOS inverter. Draw and explain its DC characteristics.

3 What are the advantages of scaling? Distinguish between constant field
scaling and lateral scaling.

4 Calculate gate capacitance value of 2 μm technology minimum sized
transistor with gate to channel capacitance value of 8 X 104 pF/ohm μm2.

5 With the help of a block diagram, explain the design flow of ASIC/ VLSI
chips.

6 What are the various design options used to implement the CMOS system
design? Explain each in detail.

7 (a) Write about timing analysis and optimization of IC design.
(b) Explain with an example, how timing analysis differs from simulation.

8 (a) What is a level sensitive logic system?
(b) With suitable diagram, explain the principle of testing through LSSD

approach.

***** 
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B. Tech III Year II Semester (R09) Regular & Supplementary Examinations, April/May 2013 
VLSI DESIGN 

(Common to ECE, EIE & E.Con.E) 
Time: 3 hours                     Max. Marks: 70 

Answer any FIVE questions 
All questions carry equal marks 

***** 
 

1 (a) What are the types of major processes used in IC fabrication?  
 (b) Mention any four advantages of VLSI. 
 (c) Mention the design flow in VLSI process. 
   
2 (a) Explain clearly about the latch up effects in p well structure with the help of a neat circuit 

diagrams.  
 (b) Mention remedies for this effect. 
   
3  Explain lambda based design rules. 
   
4  Derive an equation for the propagation delay from input to output of the pass transistor 

chain shown in figure. 
   
5 (a) Design logic for an ALU that can perform both logical and arithmetic operations. 
 (b) Enumerate all the 16 possible functions of a two input ALU. 
   
6  What are the various design options used to implement the CMOS system design explain 

each in detail? 
   
7  Write a program in VHDL for an 8:1 multiplexer in behavioral and structural style and 

compare them. 
   
8 (a) Through comparison explain the manufacturing tests and functionality tests. 
 (b) Mention how many test vectors are required to exhaustively test a combinational circuit 

with n-inputs and a sequential circuit with n-inputs and m-storage devices respectively. 
 

***** 
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Code: 9A04605                                                               
 

B. Tech III Year II Semester (R09) Regular & Supplementary Examinations, April/May 2013 
VLSI DESIGN 

(Common to ECE, EIE & E.Con.E) 
Time: 3 hours                     Max. Marks: 70 

Answer any FIVE questions 
All questions carry equal marks 

***** 
 

1  With neat sketches explain electron lithography process. 
   
2  Explain clearly about different operating regions in nmos transistor with neat diagrams. 
   
3  Draw the CMOS 2 input NAND gate, its physical lay out with its stick diagram. 
   
4  Estimate the total delay when a larger load capacitance is driven by a large inverter gate N 

which is driven by a small gate N-1 and so on. 
   
5 (a) Provide the design of an 8 × 8 array multiplier. 
 (b) Explain the working principle of booth multiplier. 
   
6 (a) Write about standard cell based design. 
 (b) Implement an optimized 3X8 binary decoder using PLA. 
   
7 (a) What are the various styles of writing a program in VHDL? Explain. 
 (b) Write a program using VHDL in structural style to implement a 3 × 8 binary decoder. 
   
8 (a) What is a fault model? Explain in detail about stuck at fault model. 
 (b) Explain the terms fault simulation, fault coverage and fault collapsing. 

 
***** 

 
 
 

 
 
 
 
 
 
 
 
 
 
 

 2 
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B. Tech III Year II Semester (R09) Regular & Supplementary Examinations, April/May 2013 
VLSI DESIGN 

(Common to ECE, EIE & E.Con.E) 
Time: 3 hours                     Max. Marks: 70 

Answer any FIVE questions 
All questions carry equal marks 

***** 
 

1 (a) Write important characteristics of CMOS.  
 (b) Why CMOS is preferred over bipolar technology? 
 (c) Short notes on advanced CMOS fabrication technologies. 
   
2  Mention different non ideal I-V effects and clearly explain about them. 
   
3 (a) What are the effects of scaling on Vt?  
 (b) Discuss the limits due to sub threshold currents. 
   
4  What is the problem of driving large capacitance load? Explain a method to drive such load. 
   
5  Implement a 4-bit ALU using adder as basic primitive block and explain how the arithmetic 

and logical operations are performed using adder element. 
   
6 (a) Differentiate between chips with programmable logic structure and chips with programmable 

interconnect. Give an example for each. 
 (b) Give a brief description of various methods of programming the programmable array logic 

(PALs) in CMOS. 
   
7 (a) What is register transfer level (RTL) synthesis? 
 (b) Explain with an example how RTL descriptions in VHDL capture the attributes of a design. 
   
8 (a) Write about different fault models. 
 (b) List out all the possible struck at faults for three input NAND gate and thus generate the 

minimum test vectors that detect all the faults. 
 

***** 
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B. Tech III Year II Semester (R09) Regular & Supplementary Examinations, April/May 2013 
VLSI DESIGN 

(Common to ECE, EIE & E.Con.E) 
Time: 3 hours                     Max. Marks: 70 

Answer any FIVE questions 
All questions carry equal marks 

***** 
 

1 (a) Explain the evaluation of a VLSI design technology.  
 (b) Explain clearly about Moore’s law.   
   
2 (a) Draw the circuit of nMOS inverter and explain its operation. Draw and explain its transfer 

characteristics. 
 (b) Determine the pull-up and pull-down ratio for an nMOS inverter driven by another nMOS 

inverter. 
   
3  Design a stick diagram for NMOS EX-OR gate. 
   
4  Calculate gate capacitance value of 2 μm technology minimum sized transistor with gate to 

channel capacitance value of 8 X 104 pF/ohm μm2. 
   
5 (a) Explain the principle of working of a 4-bit carry-look ahead adder and hence draw the logical 

schematic used to obtain the generate and propagate signals. 
 (b) With the help of the logical schematic explain the working of a parity generator. 
   
6 (a) Summarize the difference between reprogrammable gate array designing and programmable 

interconnect designing. 
 (b) Give a brief description about full custom design. Justify where full custom design is preferred 

to semicustom design. 
   
7  Compare the simulation process at various levels of design of chips with respect to 

complexity of computation, speed and accuracy. 
   
8 (a) With the help of schematic diagram using logical blocks explain the working of BILBO as a 

test pattern generator. 
 (b) Discuss about various approaches of design for testability. 

 
***** 
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