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N.B. : (1) Question no. 1 is compulsory
(2) Solve any three from the remaining five questions
(3) Assume suitable data if necessary.
(4) Figures to the right indicate full marks.

I.  Attempt any four of the following. 20
(a) Differentiate between an artificial neural network and a digital computer.
(b) What are excitatory and inhibitory weighted interconnections?
(c) Differentiate between supervised and unsupervised learning.
(d) What is a membership function?
(e) Explain the delta rule of learning with an example.

2. (a) With the help of a flow chart, explain Single Continuous Perceptron 10

Training Algorithm.
(b) Implement the perceptron learning rule for the following set of input training 10
vectors:

X=[1-101];X=[015-0.5 -1]; X;=[-1 1 0.5 -17'
The learning constant, ¢ = 0.1 and the desired responses for X, X, and
X, are d =-1, d,=-1 and d,=1 respectively. Assume the initial weight
vector to be W'=[1 -1 0 0.5]" and obtain the updated weight vector
after one epoch.

3. (a) With the help of a flow chart, explain error back propagation algorithm. 10
(b) Give the network architecture of an Adaline network and discuss its training 10
procedure.

4. (a) What are Discrete Hopfield Networks? Explain how patterns are stored 10
in them.
(b) With a neat architecture, explain the training algorithm of Kohonen self-
organizing feature maps. 10

5. (a) Two fuzzy sets are defined as: 10

{1 0.3 0.5 0.2}
A=q-4+—+—+—
~ 12 4 6 3

{0.5 0.4 0.1 1}
B=qy—+—%—+=
e 2 4 6 8
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Perform union, intersection, difference and complement over these fuzzy
sets.

(b) Explain any four defuzzification methods with suitable diagrams. 10

6. Write short notes on any four:
(a) Learning factors
(b) Perceptron convergence theorem
(c) Adaptive Resonance Theory
(d) Hebbian learning
(e) Adaptive neuro-fuzzy infonnation systems
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3) Assume suitable data if necessary.

1. Solve any four of the following. (5 marks each)

(a)
(b)

Explain the difference between contact\p(ohmlw a”nd‘geeke&wn“p(l

(c) Describe the SIMOX method for fabncati ﬁq‘{\SWOI e ,“,Q oy
(d) Enlist the steps for obtammg S|la|:on from Sand %
(e)
B 2. (a) (10)
(b) (04)
(c) (06)
3. (a) ; sﬁ:(g twm tub process. (10)

Draw vertlcal cross sectlonal vrews startmg from the gubStrate till the gate and
source and dram formatlon m the fabrlcatlon of CM(}S Jnverter using twin tub
process ' *

(b) Draw !ayout\ f MQS N\DR,»‘g:e\te:aiigng\i." -'  : (05)
(c) Exblam'f)uh ﬂ ] \Q’Butyn’gc ntact, - (05)
4, (a ). Explaln Steps of thhography W|th swtable dlagrams Also classify Lithography  (10)

techn{ques.

(b) What is LOCOS? Why it is required in the CMOS process. Explain technology  (10)
J 8 solut:ons for avmdmg problems in LOCOS..

Descri]ge cwnth the help _of a neat d:agram Hayness-Schokley experiment for  (10)
"measurement of Drn‘t Mobil]ty of n-type semiconductor.

_Explam Deal Groov -model for Oxrdatlon process. Explain where dry and wet (10)
) ox;datjon pr\ocesse are used durlng MOSFET fabrication process.

Otes-on nx four of the following. (5 marks each) (20)

o ok ok ko ok ok o ok
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1) Question no, 1 is compulsory
2) Solve any three from the remaining five questions.
3) Assume suitable additional data if necessary.

Q1 Answer the following questions. (20)

a) Justify the need for brown-out detection circuit in embedded systems environment
and the mechanism of implementing the same. 5 %

b) What is a watch-dog timer, its use and typical application for an embedded system.

c) Explain the structure of typical C source program for ARM based target processor.
Typically list the various data types alon g-with memory size supported by a C
compiler.,

d) Compare the serial communication protocols RS —232C and RS — 485 protocols.

Q2 a) Write a note on the interrupt structure of Cortex — M architecture. (10)

b) Explain the utilisation bound in task scheduling in light of Rate Monotonic Scheduling

algorithm, (10)
Q3) a) What is a task and various states that a task can lie in for an embedded environment,

(10)
b) Explain briefly the register structure of Cortex-M3 architecture along-with the function of
various special registers, (10)
Q4 a) Compare the features of Cortex — A8 and Cortex - R4 architectures, (10)
b)Explain the operation and significance of following MicroC/OS — II functions
a) OSSemPend(); & OSSemPost(); b) OSMboxPost(); & OSMboxPend(); (10)
Q5) a)Write a brief note on bo undary scan architecture. (10)
b) Explain the various inter- process/task communication and synchronisation tools like
semaphores, mutex, mailbox and pipe used by an RTOS environment, (10)
Q6)  Write short notes on (Any two) (10x 2) (20)

a) Problem of priority inversion and mechanism to prevent the same.
b) MSP-430 architecture and its low power capability.
¢) Design metrics for a typical embedded system,
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N.B.: (1) Question No. 1 is Compulsory.

(2) Attempt any Four out of remaining six questions.
(3) Assume suitable data wherever necessary.

Il Answer any FOUR, (20)

(a) Explain velocity saturation effect in a long channel MObFET How does it affect
the current in a short channel device?

(b) *NMOS pass transistor cannot pass strong logic 17, Justify the statement.

(c)  Draw the schematic and stick diagram of 2 input NAND gate in CMOS technology.

(d) Differentiate between the process of ion 1mplantat10n and dlffusaon in fabncatlon of
a MOS transistor. ,

(¢) Designa 2:1 MUX using transmission gate Iogu, and write a venlog muduie for the
circuit designed.

Q2. (a) MOS system that is characterized by tox = 200A° and Na = 10" /em®. An n- type (10)
poly gate is used with N., poly = 2X10'em’. The fixed oxide charge is approximated
as Qox = (10'“} C/em?® and is the dominant oxide charge term. Calculate the flat
band voltage_ the threshold voltage before a threshold ion implant and the value of
the acceptor ion implant dose Ny needed to set Vo to 0.7V,
(b)  Explain the working principle and I-V characteristics of an n- channel enhancement  (10)
type MOSFET with the help of appropriate diagrams.

Q.3. (a) Plot the voltage lransger characterlsttcs of a depletion load NMOS inverter and (10)
derive the expressmps for, cmlcal voltage pomts What is the impact of increase in
K value on the charactenst[cs'?
(b) Implement l}le fallowmg Boolean functionin CMOS logic: (10)

Y= lUJ—r +'|}(£T+l}

Draw the optimized stick diagram of the logic gate using Euler path.

Q4. (a) AnnMOS transistor is to be fabricated. Deéscribe its fabrication steps giving the (10)
.~ mask sequence. Sketch the maskmg steps in cross-section view.
(b)- Describe the hot: electron’ and short channel effects in a MOSFET and explain how  (10)
they affect the device’ characteristics.

Q5. (a) Draw the schematic diagram, stick diagram and mask layout of a CMOS inverter (10)
. with Kg=1 using & based design rules.
(b) - Explain various sources for power dissipation in digital CMOS circuit. (10)

A 7056, (a) Design a: clocked SR latch using CMOS technology and write verilog code for the (10)
S oY oireut) .
o 3B Compare hoth the - scalmg methods. Show analytically how power dissipation, (10)
' maximum operating-frequency, current density and Iy is affected in terms of
scai_in'_g;fgc_tqrs.. '

Q.7. Write short notes on any two: (20)
(a)  Buried and Butting contacts
. (k) _MOS capdcitance
D4 ..(o) 4 CMOS Jatch up & its prevention
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