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SPINTRONICS
-Bhushanam Saiteja(611810)

Spintronics is considered as one of the most important emerging research
areas, with an immense potential to provide high speed, low power, highdensity logic and memory electronic devices, lower threshold current and
high-power lasers (optoelectronic devices) as a source for circularly
polarized light.
What is Spintronics:
We know that most of the electronics revolve around the charge of
electrons i.e, the charge of an electron is used for storing and transmitting
data whereas in Spintronics we use the spin and magnetic moment of the
electron for the same application.

The need for Spintronics :
According to Moore’s law, which states that the number of transistors on a
microchip doubles about every two years, though the cost of computers is
halved, so to keep up with the law, the packing density of transistors
must be increased and channel length of transistor must be reduced.
But, it results in :
•Quantum effects as further scaling results in nanoscale dimension
•Scorching heat due to high dissipation of power because of high packing
density
So further reduction in the size of transistor results in the above mentioned
unwanted effects. To avoid these effects, scientists are trying to use
Angular Spin and Magnetic moment of the electron, which are quantum
mechanical properties of electron to solve this problem.
WHY SPINS?
Spins can arrange themselves in a variety of ways, so they are completely
random with their spins pointing in every possible direction and these
randomly located spins can point in the same direction, called spin
alignment. The spins of the lattice are aligned as in a magnetic material
(Magnetized).
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The emitter emits electrons with their spins oriented along the direction of
the electrode's magnetization, while the collector (with the same electrode
magnetization) acts as a spin filter and accepts electrons with the same
spin. In the absence of any changes to the spins during transport, all the
emitted electrons enters the collector. An electron passes through the
collector if its spin is parallel, and does not if it is antiparallel, to the

The spin of the electron will exist in one of the 2 states i.e, Spin up or Spin
down, and as they revolve around their own axis this results in the
formation of magnetic dipole which thereby results in the generation of
magnetic dipole moment i.e it can generate the magnetic field. These
possible spin states are represented as 0 and 1 and this bit of information is
called as qubit which enables us to store the information according to the
spin of the electron and is read at the terminal of the wire through which
the information is carried.
SPIN + ELECTRONICS = SPINTRONICS
ADVANTAGES and DISADVANTAGES OF SPINTRONICS OVER
ELECTRONICS :
ADVANTAGES
•Spintronics does not require unique and specialized semiconductors; can
be implemented with regular metals such as Copper, Aluminium and Silver
etc.
•Spins do not change their state when power is turned off, the memory
remains non-volatile. So, Spintronics doesn’t have power failure problem
•Less power consumption when compared to electronic systems
•More compact than electronic systems i.e, space-efficient
•Very fast transmission of Data
•No initial Boot Up problem
DISADVANTAGES
•Costlier when compared with electronic systems
•Controlling the spin for long distances is very tough

Riddles
1. A girl has as many brothers as sisters, but each brother has
only half as many brothers as sisters. How many brothers
and sisters are there in the family?
2. Three doctors said that Bill was their brother. Bill says he
has no brothers. How many brothers does Bill actually
have?
3. I am an odd number. Take away a letter and I become even.
What number am I?
4. What has words, but never speaks?
5. What has one eye, but can’t see?
6. What goes up and down but doesn’t move?
7. The more of this there is, the less you see. What is it?
8. What question can you never answer yes to?
9. The more you take, the more you leave behind. What am I?
10. Can you name three consecutive days without using the
words Monday, Tuesday, Wednesday, Thursday, Friday,
Saturday, or Sunday?

1.Four sisters and three brother 2.None. He has three sisters
3.Seven 4.A book 5.A needle 6.A staircase 7.Darkness 8.Are
you asleep yet?
9.Footsteps
10.Yesterday, Today, and
Tomorrow.
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You did great things here, and
you’ll do great things there. Congratulations!
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GATE PROBLEMS

Quantum Computers
-Koushal Vadrevu(611988)

In an 8085 microprocessor, the shift registers which store
the result of an addition and the overflow bit are,
respectively
a)
B and F
b)
A and F
c)
H and F
d)
A and c
2) A 16kb(~16,384 bit) memory array is designed as a
square with an aspect of one(number of rows is equal to
the number of columns). The minimum number of address
lines needed for the row decoder is ______

TECHATOON

Editors’ Note
Hello readers!! Herald is back with its volume 3 issue 7 with
some interesting stuff.
The edition starts with the notion of SPINTRONICS followed by
a note on GLOBAL POSITIONING SYSTEM and then a detailed
information about QUANTUM COMPUTERS is drafted. Then
an article on FUTURE MEGA PROJECTS and then comes a
brief note on recent trending BITCOIN .
It also includes some more interesting and creative stuff like
riddle me this, Techatoon, Art works, Gate problems , Quizvid20 and pic of the month add on its own elegance to the
newsletter. A congratulating note to those who are placed is also
included.
All your suggestions are always welcomed. We always support
your contribution either with an article, pic of the month or any
interesting stuff.
For any queries, suggestions, ideas, articles or artworks ,you
can feel free to contact us at
theeceherald@nitandhra.ac.in . Stay safe, Keep reading and
keep contributing!!

For most of our history, human technology consisted of our brains, fire and
sharp sticks. While Fire and Sharp sticks became Power plants and Nuclear
Weapons the biggest upgrade has happened to our brains. Since the 1960’s,
the power of our brain machines has kept growing exponentially. Allowing
computers to get smaller and more powerful at the same time. But this
processing is about to meet its physical limits. Computer parts are
approaching the size of an atom.
A computer is made up of very simple components doing very simple
things. Representing data, the means of processing it, and control
mechanics. Computer chips contain modules, which contain logic gates,
which contain transistors. A transistor is the simplest form of a data
processor in computers, basically a switch that can either block, or open the
way for information coming through. This information is made up of bits
which can be set to either 0 or 1.Combinations of several bits are used to
represent more complex information. Transistors are combined to create
logic gates which still do very simple stuff. The transistors are shrinking to
the size of only a few atoms, via a process called Quantum Tunneling. In the
quantum realm, physics works quite differently from the predictable ways
we’re used to, and traditional computers stop making sense. We are
approaching a real physical barrier for our technological progress.
Scientists are trying to use these unusual quantum properties to their
advantage by building quantum computers.
By the laws of quantum mechanics, a senior editor has observed that
subatomic particles like electrons or protons are at multiple positions at the
same instant of time, because individual particles behave like waves, these
different places are different states that an atom can exist in
simultaneously. Ten years ago, a physicist argued that it may be possible to
build an extremely powerful computer based on this peculiar reality, A
mathematician in New Jersey, proved that, in theory at least, a full-blown
quantum computer could solve even the largest numbers in seconds–an
accomplishment impossible for even the fastest conventional computer.
A huge number of theories and discussions of the possibility of building a
quantum computer now permeates itself throughout the quantum fields of
technology and research. It’s roots can be traced back to the time in the past
when Richard Feynman who has seemed to have noted that physicists
always seem to run into computational problems when they try to simulate
a system in which quantum mechanics would take place. The calculations
involving the behavior of atoms, and subatomic particles like electrons,
require an immense amount of time on today’s computers. During 1980’s in
Oxford, England the first description of how a quantum computer might
work surfaced with some theories proposed by David Deutsch. The new
device would not only be able to surpass today’s computers in speed, but
also could perform some logical operations that conventional ones couldn’t.
This research has actually led to building a device and with the go ahead.
Peter Shor made the discovery that quantum computation can greatly
decrease the time of solving whole numbers. It’s more than just a step in
micro-computing technology, it could offer great interests into real world
applications such as cryptography, Network security etc., There is a hope at
the end of the tunnel that quantum computers may one day become a
reality. Tycho Sleator of NYU looked at the quantum logic gates as simple
steps towards making a quantum logic network. These networks would be
but rows of gates interacting with each other.
Laser beams shining on ions cause a transition from one quantum state to
another which can alter the type of collective motion possible in the array
and so a specific frequency of light could be used to control the interactions
between the ions. One name given to these arrays has been named
“quantum-dot arrays” in that the individual electrons would be confined to
the quantum-dot structures, encoding information to perform mathematical
operations from simple addition to the factoring of those whole numbers.
This huge impact of such technology has been fantasized for years. It is also
argued that it’s potential harm could be that of the computational speed,
which would be able to thwart any attempts at security. Especially in the
present NSA’s data encryption standard would be useless as the algorithm
would be a trivial problem to such a machine. On the latter part, this
dreamed reality first appeared in the TV show Quantum Leap, where this
technology becomes readily apparent when Ziggy –the parallel hybrid
computer that he has designed and programmed– is mentioned, the
capabilities of a quantum computer mirror that of the show’s hybrid
computer.
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3) Mission to Mars : NASA is planning to have life on mars by 2040 and
to travel we need a vehicle which could withstand the temperatures and
radiations of space. To build this NASA has collaborated with Lockheed
1) Maglev Train Project, Japan : The First bullet train was used in 1964
Martin company and their competitor is SpaceX which is also building a
by Japan. At that time the train had a max speed of 210kmph, but now
vehicle.
they use maglev technology to increase the speed of trains. Here maglev
means magnetic levitation; in this technology there will be a gap between
train and tracks and there will be no wheels for the trains. As it doesn’t
have any wheels there will be no friction and hence, the train moves
smoothly, silently and fast with speeds up to 500kmph. The first track to
be ever constructed was between Tokyo and Nagoya and in the future , it
would be extended up to Osaka , and the expected price for the project is
52 billion USD.

FUTURE MEGA PROJECTS IN THE WORLD

- Thota Sai Venkateswara Rao (611881)

4) Delhi Mumbai industrial corridor : China is a manufacturing hub,
manufacturing products at a cheaper cost because of low land and labour
expenses. The transportation cost on an average for other countries is 6%
but, in India it is 15%. To overcome these, India is planning to build a
Delhi-Mumbai industrial corridor. The distance between Delhi and
Mumbai is 1500kms and India want to develop this region; in this it is
2) South North Water Transfer Project, China : The main motive of the planned to construct 24 industrial regions, 2 smart cities, 2 international
project is to move water from southern part to northern part of China. To airports, 2 mass rapid transit systems, 2 logistical hubs and a Delhicomplete this project it would take at least 50 years and considering Mumbai express way to import to shipping ports for lower costs. This
water redistribution, this is the largest project in the world. In 1931 project as it stands may cost about a 100 billion dollars.
nearly 40 lakh people died due to floods in Yangtze river. To store this
water they have started this project and in this we have 3 routes eastern
route, central route, western route. Eastern route was started in 2002 and
completed in 2014, Central route was started in 2004 and completed in
2014 and western route in under construction and it is estimated to
complete in 2050. Until now, China has spent 79 billion USD on this
project.

an official currency although it acts just like one. Second thing is that
bitcoin is a digital currency , which means that with the exception of a
- SADIYA SAMREEN (9201352) few tokens it largely exists online only. You cannot carry a load of
Now we are going to learn something interesting. The interesting thing is bitcoins around in your pocket.
that we don’t even know who invented it. Well, in short, we can say that
it is something that makes the world go around but it doesn’t really exist.
In fact, if we all stop believing in it, it would have no value at all. What
can it be?

BITCOIN

We are talking about cryptocurrency. Currency is the money that is being
used in a given country at a certain time and crypto is a prefix
meaning hidden or secret. The most popular cryptocurrency at moment
is BITCOIN. Bitcoin is a completely digital currency which doesn’t
need a government and not even banks to manage accounts and verify
transactions. Bitcoin is just like any other currency except for two
things. First, it’s not printed by governments or banks which means
that its not legal tender. Legal tender means the official money that
can be used within a country. The government won’t recognize it as

Even though bitcoin is not regulated by a bank or a government, it still
has a process that stops people from cheating. There are only two ways
to get bitcoins. You either trade them from someone or you go mining.
Mining is when you use your computers to run calculations which verify
other bitcoin transactions. You get rewarded for this work by earning
Bitcoins. Bitcoin value has gone up quite a lot two years back and this
had caused a lot of interest. In fact, one stock exchange in Chicago had
become trading in futures contracts. But at the big banks, there is still
plenty of scepticism about the currency. Big investors are betting
on the value of bitcoin in the future.
1 Bitcoin = 23,62,575.85 Indian Rupees.
When it was introduced, it was not even equal to 1 Indian rupee, but now
the scenario is different totally. So, invest properly to get the result.

THE ECE HERALD VOLUME 3 ISSUE 7 - PAGE 3

PICS OF THE
M NTH
Harish(611873)

GLOBAL POSITIONING SYSTEM
-G.Tejaswini(611829)

Everyone uses GPS in their daily life. It helps us to know the location of a
place. GPS uses satellites, receiver and algorithms to compute location, velocity
etc. GPS uses three segments which work together to get information on the
required location. The three segments are space, ground control, user
equipment.
SPACE (satellites): The satellites around the earth sends signals to users on
position and time of day.
GROUND CONTROL: It comprises of master control systems, monitor stations,
antenna. Its work is to track locations and operating satellites in space,
monitoring the transmissions.
USER EQUIPMENT: it uses equipment like GPS receivers, transmitters,
smartphones, watches etc.
GPS is based on a technique called trilateration which means it collects signals
from satellites to output location. Satellites around the earth send the signal and
the GPS locater near to that satellite receives it and it should be able to read the
message from at least 4 satellites and interpret it to know the exact location.
A satellite sends a microwave signal and
the GPS locater picks it and uses it to
calculate its distance from a satellite.
Only one single satellite does not provide
much information about the location or
about the angles. When a satellite sends
a message it forms a circle of radius
equal to the distance between GPS locater
and the satellite. When we add a second
satellite, it creates a second circle, and
the location is narrowed down to one of
two points where the circles intersect. Next, with a third satellite, the device’s
location can finally be determined, as the device is at the intersection of all
three circles. The intersection of three spheres have 2 points of intersection and
the point that is near to the earth surface is selected.
GPS is used to find the location required, for navigation i.e., to move from one
place to other, for tracking an object or a person, it is also used at times of
natural disasters to find the mapping and the weather conditions, also used in
games, mining, transportation etc.

ART WORKS

S. Raghavendra(611878)

S. Raghavendra(611878)

SOLUTIONS OF PREVIOSLY ISSUED GATE PROBLEMS
1.Applying KCL at the top node, we get −5 + 𝐼 + 𝐼 + 2𝐼 = 0
Therefore,
4𝐼 = 5
5
𝐼= 𝐴
4

5

Harish(611873)

From the circuit, 𝑉1 = 4 × = 5𝑉
4
Similarly, 𝑉2 = 4 5 + 𝑉1
= 20 + 5 = 25𝑉

Ans(a)

2. Both the P-region and the N-region are heavily doped
Ans(a)

Alajangi Soniya
3rd March
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