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IV/IV B.TECH DEGREE EXAMINATIONS, OCT/NOV- 2015
First Semester

ELECTRONICS & COMMUNICATIONS
VLSI DESIGN

Time: Three Hours Maximum marks:70

Answer Question NO.1 Compulsory 14X1=14 M

Answer ONE question from each Unit 4X14=56 M

1. a)   Sketch the CMOS fabrication of p-channel device in an n-well with p type substrate.

b)   Give the relationship between I
ds

 and V
ds

c)   Explain about the inverter delay

d)   What is the need of scaling

e)    Draw the PMOS NAND Gate

f)    What are setup time and hold times?

g)   Give the expression for standard units of capacitance

h)   What is inverter pair delay

i)     Define the gate array based ASICS

j)    Explain the full custom ASIC’s

k)   Mention different levels of abstraction in the design description of a subsystem

l)    Explain about parity generator

m)   Why BIST is needed

n)   Explain briefly about wiring capacitance.

UNIT-I
2. a)   Define Latch-up in CMOS circuits and explain briefly with necessary circuit diagram

b)   Explain about pull-up and pull-down ratio.

(OR)
3. a)   Explain about CMOS inverter and BiCMOS inverter in detail

b)   Explain the following

        i)   Transconductance g
m

        ii)  Figure of merit W
O

UNIT-II
4. a)   Describe in detail about Lambda based design rules.

b)   Define double metal MOS process rules and explain with the help of diagram

P.T.O

1



(OR)
5. a)   Derive the sheet resistance Rs of MOS layers

b)   Explain about wiring capacitances

UNIT-III
6. a)   Explain the design process of a four bit barrel shifter

b)   Explain pseudo-NMOS logic with the help of diagrams.

(OR)
7. a)   Explain about pass transistors and tranmission gate

b)   Explain about design of an ALU subsystem

UNIT-IV
8. a)   With the neat sketches explain the architecture of PAL

b)   Explain the time dimension of simulation and synthesis

(OR)
9. a)   Distiguish between the structures PAL,PLA,CPLD and FPGA

b)   Explain VLSI design flow with the help of block diagram
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Answer Question NO.1 Compulsory 14X1=14 M

Answer ONE question from each Unit 4X14=56 M

1. a)    Define Moore’s Law.

b)   What are four generations of Integration Circuits?

c)   Why NMOS technology is preferred more than PMOS technology?

d)   When the channel is said to be pinched -off?

e)   Define Threshold voltage.

f)    What are the uses of stick diagram?

g)   What are the two types of Layout design rules?

h)    Draw stick diagram for  Z A B C  
i)    What is a pass transistor?

j)    Draw 3-input Pseudo-nMOS Nand Gate.

k)   Give different types of ASIC

l)   What is programmable logic array?

m)  What is sensitivity list?

n)   How blocking and non blocking statements get executed?

UNIT-I
2. a)   State the operation principle of MOS Transistor. Explain the enhancement mode

      transistor action

b)   What is Latch up? Explain the latch up prevention techniques in CMOS Devices.

(OR)
3. a)   Derive the realtion between I

d
 and V

ds
 for a MOS Transistor.

b)   What is Body Effect? How it will affect I
d
and V

ds
relation in both saturated and non

       saturated regions?

UNIT-II
4. a)   What are different Scaling Models and explain how device parameters can be affected

       by scaling factors.

b)   What is sheet resistance and derive the equation for it.
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UNIT-III
6. a)   Explain with neat diagrams the Multiplexer and latches using transmission Gate.

b)   Draw layout of BiCOMS 2-input Nand Gate.

(OR)
7. a)   Design a 4-bit Adder

b)   Explain about the Manchester Carry-Chain

UNIT-IV
8. a)   Explain the VLSI design flow with a neat diagram.

b)   Write a VHDL code for Half Adder.

(OR)
9. a)   What are the types of Standard Cell based ASICs & Explain about each one.

b)   Explain the component declaration using one example.
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   Answer Question No. 1 Compulsory. 14x1=14
Answer ONE question from each Unit. 4x14=56

1. a) Explain about Moore's Law, its significance.

b) Define pull-up and pull down.

c) How cross over connections are seperated ?

d) Define transconductance.

e) Draw stick diagram of CMOS inverter.

f) Mention three types of contact cut.

g) Give the differences between layout and stick diagram.

h) Define FPGA.

i) Briefly explain about ASIC design flow.

j) Explain about parity generator.

k) What is design rule checker ?

l) Define the types and constants.

m) What are the design rules ?

n) What is meant by pass transistor ?

UNIT - I

2. a) Explain with neat sketches BICMOS fabrication is an n-well process.

b) Draw the transfer characteristics of a CMOS inverter.

(Or)

3. a) With neat sketches explain how diodes and resistors are fabricated in PMOS process.

b) What are the different scaling models.

UNIT - II

4. a) Explain the significance of stick diagram and mask layout.

b) Design a stick diagram for n-MOS EX-OR gate.

(Or)
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5. a) Explain clearly about different parasitic capacitances of an n-MOS transistor.

b) What are the different scaling models and explain the single factors for device parameters?

UNIT - III

6. a) Explain about a pseudo-static RAM cell with the computation of area and power

dissipation.

b) What is trench capacitor is 1-T DRAM Cell ?

(Or)

7. a) Explain about one transistor dynamic memory cell.

b) Give the sketch for an AND Matrix used in PLA and explain its functionality.

UNIT - IV

8. a) Explain about GA-AS technology.

b) Explain about the following CAD Tools.

(i) Design Rule verification.

(ii) Layout versus schematic verification.

(Or)

9. a) Explain about Ultra Fast VLSI circuits and systems.

b) Explain the circuit simulation.
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   Answer Question No. 1 Compulsory. 14x1=14

Answer ONE question from each Unit. 4x14=56

1. a) Define any auto scaling for device parameters.

b) Draw Basick Inverter circuit diagram.

c) Define transistor & types of MOS transistor.

d) Define Lithography ?

e) What is pass transistor.

f) Draw the circuit for dynamic CMOS two input NAND gate.

g) Define synthesis.

h) What are predefined  operators in VHDL ?

i) What is relation between V
ds

 and I
ds

.

j) Define figure of merit (wo) ?

k) Define STD_LOGIC_1164.arith.all and

STD_LOGIC_1164.Unsinged all.

l) What is latching ion CMOS circuits ?

m) Define fringing field.

n) Draw the depletion mode MOS characteristics.

UNIT - I

2. a) Explain the process of fabrication for NMOS with neat diagrams.

b) Derive the relationship between Drain-to-source current in both Saturation and Non-

Saturated region.

(Or)

3. a) Explain the process of fabrication for BiCMOS technology.

b) Derive the equation for pull-up to pull-down ratio (Z
pu

/Z
pd

) for an NMOS inverter

driven by another NMOS inverter.
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UNIT - II

4. a) Design a stick diagram for 4:1 NMOS inverter.

b) Explain about the λ-based design rules representing layout.

(Or)

5. a) Design a stick diagram for 2 input NMOS NOR gate.

b) Define and give expression for scaling factors for device parameters.

UNIT - III

6. a) Explain the concept of bus arbitration logic for n-lines in structured design.

b) Desing a 4 bit adder with neat diagram.

(Or)

7. a) Explain in detail about implementation of ALU functions with an adder.

b) Explain the concept of Manchester carry chain with diagrams.

UNIT - IV

8. a) Write a program for 3x8 decoder by using an IC 74138.

b) Explain detail about libraries and packages.

c) Define synthesis and types of synthesis.

(Or)

9. a) Explain briefly about FPGA and their internal blocks with neat diagram.

b) Draw the flow chab  rt of VLSI design flow and explain them.


