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B.Tech. IV/IV YEAR DEGREE EXAMINATION, OCT./NOV. - 2014

(First Semester)
ELECTRONICS AND COMMUNICATIONS

VLSI Design

Time : 03 Hours Maximum Marks : 70

                                   Answer Question No. 1 compulsory                             (14 × 1 = 14)

                                             Answer ONE question from each unit                         (4 × 14 = 56)

Q1) a) Draw the symbol for NMOS, CMOS & BICMOS.

b) Define latch up in CMOS circuits.

c) What is pass transistor?

d) Define pull up and pull down ratio.

e) Define stick diagram.

f) Write some of scaling factors for device parameters.

g) Why calculation of sheet resistance is necessary?

h) Write about switch logic.

i) What do you mean by carry skip adder?

j) What is meant by subsystem design?

k) Give the difference between full custom and semi Custom.

l) Mention five types of design entities.

m) Give main advantages among PLAs & PALs.

n) Design VHDL code for AND GATE using data flow model.

UNIT - I

Q2) a) Derive the expression for I
ds

 versus V
ds

 relationship.

b) Explain the latch up in CMOS circuits with neat sketch and mention some of remides.

OR

Q3) a) Explain the BICMOS fabrication with the help of neat diagrams.

b) Give the difference between CMOS, BICMOS, PMOS & NMOS.
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UNIT - II
Q4) a) Explain design rules?

b) Write short notes on:
i) Wiring capacitance.
ii) Sheet resistance R

s
.

iii) Inverter delay.
OR

Q5) a) Give difference between stick diagram and layout by taking one example.
b) Write about limitation of scaling.

UNIT - III
Q6) a) What is structured design and give examples.

b) Design 4-bit adder.

OR

Q7) a) What is subsystem design, why it is needed?

b) Write short notes on:

i) Manchesters carry chain.

ii) Adder elements requirement.

UNIT - IV
Q8) a) What is PLAs and design PLAs with one example.

b) Write about libraries and packages.

OR

Q9) a) Give advantages and disadvantages of CPLDs & FPGAs.

b) Develop a VHDL code for 3 × 8 decoder using structural flow.

�����



Total No. of Questions : 9] [Total No. of Pages : 02

IV/IV B.Tech.  (Supplementary) DEGREE EXAMINATION, APRIL - 2014

(First Semester)

EC/EI

VLSI Design

Time : 03 Hours Maximum Marks : 70

Answer Question No. 1 compulsory   (14 × 1 = 14)

                                             Answer ONE question from each unit                              (4 × 14 = 56)

Q1) a) What is meant by transistor sizing?

b) Define μ
p
 & μ

n
?

c) Define transit time?

d) Draw the enhancement mode MOS characteristics?

e) What is the relation between change in V
t
 and V

SB
?

f) Define figure of merit (W
0
)?

g) How latch up susceptibility occurs in BiCMOS?

h) Using switch logic arrangements with transmission gate realize the function
V

out 
= V

1
.A + V

2
.B + V

3
.C+V

4
.D+V

5
.E (Assume A, B, C, D, E are mutually

exclusive)?

i) Define regularity give the regularity factor for 4x4 barrel shifter?

OR

Define FPGA

j) Draw the circuit for dynamic CMOS logic 3 input NAND gate?

k) What are the 4 kinds of scalar types available in VHDL?

l) Define STD_LOGIC_1164 package?

m) Mention the syntax for signal assignment statement?

n) What are the predefined operators in VHDL?

UNIT - I

Q2) a) Draw the circuit for nMOS inverter and explain the transfer characteristics?

b) Define figure of merit (W
0
) and g

m
 and determine Zpu/Zpd for nMOS inverter driven

by another?

OR
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Q3) a) Explain the process of fabrication for BiCMOS technology?

b) Explain the relationship between threshold voltage (Vt)?

UNIT - II

Q4) a) Draw the stick diagram for (A+B+C)' using pMOS logic?

b) Define standard unit of gate capacitance and explain about propagation delays, path
delays in the combinational circuit?

OR

Q5) a) Draw the layout diagram for CMOS inverter?

b) Explain about the λ - based rules used for representing a layout?

UNIT - III

Q6) a) Explain the design description for a 4-bit block CLA(Carry Look Ahead) unit?

b) Design a Wallace tree multiplier using full adders

OR

Q7) a) Implement a function (AB + BC + CD + AD) using a suitable PLD device?

b) Explain with example the design description of switch logic circuit?

UNIT - IV

Q8) a) Explain about design flow of VHDL?

b) Explain CLB block in FPGA?

OR

Q9) a) Explain about gate array based ASICs?

b) Write the VHDL code for 8×1 multiplexer?
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Total No. of Questions : 9] [Total No. of Pages : 02

IV/IV Year B.Tech. DEGREE EXAMINATION, OCTOBER - 2014

(First Semester)

EC/EI

ELECTRONICS AND COMMUNICATIONS

VLSI Design
Time : 03 Hours Maximum Marks : 70

Answer Question No. 1 compulsory   (14 × 1 = 14)
                                             Answer ONE question from each unit                              (4 × 14 = 56)

Q1) a) Define gate capacitance (C
g
).

b) Define threshold voltage (V
th
).

c) Draw the depletion mode MOS device characteristics.

d) Explain the effect of Body effect.

e) Define output conductance (g
ds

).

f) Compare CMOS Vs. bipolar with respect to g
m
 relation.

g) Define power-speed product(P
T
).

h) What is the difference between pass transistor logic and transmission gate?

i) Draw the circuit for nMOS inverter?

j) What is the significance of Manchester carry-chain?

k) Define “entity” and the VHDL constract “architecture”.

l) Write a VHDL code for half adder using structural modeling style?

m) What are the relational and shift operators available in VHDL?

n) Mention different types simulators for VHDL.

UNIT - I

Q2) a) Describe the fabrication process for CMOSp-well process.

b) Compare nwell BiCMOS fabrication steps with Bipolar devices.

OR

Q3) a) Describe the fabrication steps of Barkeley nwell process with flow graph.

b) What are the alternative forms of pull up circuits, explain with circuits?
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UNIT - II

Q4) a) Draw the stick diagram of CMOS 4 input NAND gate.

b) Draw the layout diagram for nMOS inverter.

OR

Q5) a) Explain the concept of sheet resistance?

b) Define the delay unit? Estimate rise time and fall time of CMOS inverter.

UNIT - III

Q6) a) Design a boolean function F=A'BC+AC'+AB'C using PLA.

b) Explain the function of Booth-multiplier with example.

OR

Q7) a) Explain the operation of carry save and carry skip adders.

b) Explain the design description of 4×4 barrel shifter.

UNIT - IV

Q8) a) Write the VHDL code for 8-bit comparator.

b) Mention the differences between CPLD and FPGA.

OR

Q9) a) Write the VHDL code for 4bit updown counter.

b) Explain the difference between simulation and synthesis.
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