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Fig 1: a replica of the örst 
transistor

 Though the transistors were 
made for the human wealth, it is 
also used as a weapon against 
'Iran uranium nuclear power 
plant' in the summer of 2010. 

The flash drive (commonly 
known as pen drive) invented in 
1999 at Bell laboratories and 
M-sytems Isreal was armed with 
a specially virus called Stuxnet. 
During those cold war in Iran by 
the U.S government, the flash 
drivedrive used this pendrive based 
computer virus to create great 
havoc in the uranium power 
plant. It disabled 1000 centrifug-
es temporarily to threaten the 
peoples of Iran. 

From the scratch:

     The team, led by Shockley, 
had been trying to develop a 
new kind of amplifier for the "US 
telephone system"—but what 
they actually invented turned out 
to have much more widespread 
applications. Bardeen and Brat-
taintain made the first practical tran-
sistor (known as a point-contact 
transistor) on Tuesday, Decem-
ber 16, 1947. Although Shockley 
had played a large part in the 
project, he was furious and agi-
tated, being left out. Short
lyafterward, during a stay in a 
hotel at a Physics Conference, 
he single-handedly figured out 
the    theory  of  the   junction 
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transistor—a much better 
device than the point-contact 
transistor.
What does a transistor 
actually do?

        A transistor is really simple 
and omplex device. It is a minia-
ture electronic component that 
can do two different jobs. It can 
work either as an amplifier or a 
switch.

 Transistor as an amplifier, it 
takes in a tiny electric current at 
one end (an input current) and 
produces a much bigger electric 
current (an output current) at the 
other. In other words, it's a kind 
of current booster that comes in 
reallyreally useful in things like hear-
ing aids, it was the first device 
for which the transistors were 
used for. A hearing aid has a 
tiny microphone in it that picks 
up sounds from the world 
around you and turns them into

Fig 2: a transistor

fluctuating electric current. These 
are fed into a transistor that 
boosts them and powers a tiny 
loudspeaker, so you can hear a 
much louder version of the 
sounds around you. William 
Shockley, one of the inventors of 
thethe transistor, once explained 
transistor amplifiers to a student 
in a more humorous way: "If you 
take a bale of hay and tie it to the 
tail of a mule and then strike a 
match and set the bale of hay on 
fire, and if you then compare the 
energyenergy expended shortly thereaf-
ter by the mule with the energy 
expended by yourself in the strik-
ing of the match, you will under-
stand the concept of amplifica-
tion."
     Transistors can also work as 
switches. A tiny electric current 
flowing through one part of a 
transistor can make a much 
bigger current flow through an-
other part of it. In other words, 
the small current switches on the 
largerlarger one. This is essentially 
how all computer chips work. For 
example, a memory chip con-
tains hundreds of millions or 
even billions of transistors, each 
of which can be switched on or 
off individually. Since each tran
sistor can be   in   two   distinct
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states, it can store two different 
numbers, zero and one. With 
billions of transistors, a chip can 
store billions of zeros and ones 
and almost as many ordinary 
numbers and letters (or charac-
ters, as we call them). More 
about this in a moment.about this in a moment.

How do transistors 
work in calculators 
and computers?
       In practice, you don't need to 
know any of this stuff about 
electrons and holes unless 
you're going to design computer 
chips for a living! All you need to 
know is that a transistor works 
like an amplifier or a switch, 
using a small current to switchusing a small current to switch

on a larger one. But there's one 
other thing which is worth know-
ing: How does all this help com-
puters store information and 
make decisions?

   We can put a few transistor 
switches together to make 
something called a logic gate, 
which compares several input 
currents and gives a different 
output as a result. Logic gates 
let computers make very simple 
decisionsdecisions using a mathematical 
technique called Boolean alge-
bra. Your brain makes decisions 
in the same way. For example, 
using "inputs" (things you know) 
about the weather and what you 
have in your hallway, you can 
make a decision like this: "If it's 
raining AND I have an umbrella, 
I will go to the shops". That's an 
example of Boolean algebra 
using    an     AND    "operator". 

Fig 2.1: a calculator display

(refer last page for answer)
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 You can make similar decisions 
with other operators. "If it's 
windy OR it's snowing, then I will 
put on a coat" leaves an exam-
ple of using an OR operator. Or 
how about "If it's raining AND I 
have an umbrella OR I have a 
coatcoat then it's okay to go out". 
Using AND, OR, and other oper-
ators called NOR, NOT, and 
NAND, computers can add up 
or compare binary numbers. 
That idea is the foundation 
stone of computer programs- 
the logical series of instructions 
that make computers do things.

    Normally, a junction transistor 
is "off" when there is no base 
current and switches to "on" 
when the base current flows. 
That means it takes an electric 
current to switch the transistor 
'on' or 'off'. But transistors like

Fig 2.2: a motherboard

4

 this can be hooked up with logic 
gates so their output connec-
tions feed back into their inputs. 
The transistor then stays on 
even when the base current is 
removed. Each time a new base 
current flows, the transistor 
"flips""flips" on or off. It remains in one 
of those stable states (either on 
or off) until another current 
comes along a    flips it the other 
way. This kind of arrangement 
is known as a flip-flop and it 
turns a transistor into a simple 
memorymemory device that stores a 
zero (when it's off) or one (when 
it's on). Flip-flops are the basic 
technology behind computer 
memory chips.

The longest word in any 
of the major English lan-
guage dictionaries is 
pneumonoultramicro-
scopicsilicovolcanoconi-
osis, a word that refers to 
a lung disease.The word 
was deliberately coined 
to be the longest word in 
English.

Do you know?
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Practicals:

      Transistors are reduced to 
nanometer size by the use of 
Indium, Gallium, Arsenide which 
is made by the technique called 
molecular beam epitaxy, to grow 
a thin layer of Indium, Gallium 
Arsenide and electron beam li-
thographythography in fixed molybdenum 
to create gate source and drain. 
But drawback is that it is more 
expensive. It is used in 3D tran-
sistors and was discovered by 
Intel. Some of its applications in-
clude its usage in microphone 
,hearing aids, pen drive, calcu-
lator and all electronic applica-
tions.

RADIO FREQUENCY IDEN-
TIFICATION TECHNOLO-
GY:

  Radio frequency identification 
(RFID) is a generic term that is 
used to describe a system that 
transmits the identity (in the 
form of a unique serial number) 
of an object or person wireless-
ly, using radio waves. It's 
groupedgrouped under the broad cate-
gory of automatic identification 
technologies.

Fig 3: Temperature sensor in 
printed electronics display using  
transistor memory
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    A typical RFID tag consists of 
a microchip attached to a radio 
antenna mounted on a sub-
strate.The chip can store as 
much as 2 kilobytes of data. For 
example, information about a 
product or shipment—date of 
manufacture,manufacture, destination and 
sell-by date—can be written to a 
tag. 

   
    
    Fig 3.3: working of RFID

Fig 3.2: Antennas read passive 
tags on cases stacked on a 

pallet
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   Try  to Figure out which  
scares you the most and solve it 
at the time of preparation. This 
fear factor may include your pro-
nunciation, non-verbal gestures, 
fluency, audience response etc.

     

     Your  success depends on 
the reaction of the audience. In-
stead of concentrating on your 
success you could concentrate 
more on your content, delivering 
style, confident level etc.

     Visualize  only the positive 
aspects of your presentation 
and try to avoid the negative at-
titude.

     Finally, improve confidence 
on thyself. Your self-confidence 
helps you to achieve success.

  Blood  relation problems 
play a major role nowadays. In 
order to make the blood rela-
tion problems easy there are 
some tricks. First, plot the five 
generation people starting 
from your grandparents to your 
grandchildren,grandchildren, include broth-
ers and sisters. The members 
from your mother side are your 
maternal relationship while the 
members from your father side 
are called as paternal relation-
ship. This tree gives you a 
better understanding on your 
family relations. The three 
methods to solve this tech-
nique include:
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7. Makes a sound (7)
8. A collection of components, 
connected together (7)
9. The L in LED (5)
10. Flows through a circuit (7)
11.11. Electronics that works with 
real voltages (9)
12. Type of capacitor, which is 
polarised (12)

Down:
1. Shape of the schematic 
symbol for a resistor (9)
2. Stores charge (9)2. Stores charge (9)
3. Electrically joints components 
to a PCB (6)
4. Energy that allows the elec-
tronics to work (5)
5. Check the board works, after 
construction (4)
6. A chip / part with two row of 
pins (10, 7)
7. Component with coloured 
bands to determine it's value (8)
8. Something that can only be 
true / false, 0 or 1 (7)
9.9. Used to turn things on and off 
(6)
10. Letters used to mark com-
mercial electronics sold in 
Europe (2)
11. Measured across compo-
nents such as batteries (7)
12. A component that acts like 
an electronic switch (10)

(refer last page for answers)

crossword:

clues for the cross-
word:
Across:
1. Two resistors connected to-
gether, across a power supply 
(9, 7)
2. Process used to remove un-
wanted copper from a PCB (4)
3. Colour band used to indicate 
the number 7 (6)
4. Colour band used to indicate 
the number 0 (5)
5. Connects the components to-
gether on a PCB (5)
6. A component which allows 
current to flow only in one direc-
tion (5)
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(1) Father    (2) Cousin 
(3) Brother  (4) Data inadequate 

How is the woman’s husband 
related to the man in the photo-
graph?

(1) Son           (2) Nephew 
(3) Grandson  (4) Son-in-law

 3.Ahmad said to Saira, ‘Your 
only brother’s son is my wife’s 
brother’. How is Saira related to 
the Ahmad’s wife?

(1) Mother in law  ( 2) Sister  
(3) Sister in law     (4) Aunt

  4.If Nitesh  says, “Priya’s  
mother is the only daughter of 
my mother”, how is Nitesh relat-
ed to Priya?

(1) Father   (2) Grand father 
(3) Brother  (4) Uncle

 5.Pointing to a gentleman, 
Abdul said, “His only brother is 
the father of my daughter’s 
father”. How is the gentleman 
related to Abdul?”

(1) Uncle   (2) Brother-in-law 
(3) Father  (4) Grandfather

(refer last page for answers)(refer last page for answers)

Questions:
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Watch out:
Current job openings in 
soliton:

   Soliton is a company built on 
integrity, excellence and innova-
tion. These values guide us, as 
we challenge ourselves to real-
ize our dream of building a 
world-class Indian technology 
company. If you are  highly moti
vated individual dreaming of 
working with cutting edge tech-
nology and thrive on challenges, 
talk to us. We will provide you 
the freedom to aspire, create 
and achieve with us. The Soliton 
environment will nurture your 
skills and creativity, helping you 
develop professionally and per-
sonally.

Please send your application  
via email to careers@soliton-
tech.com.
The subject line should start 
with the job code.
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Semiconductor Test 
Automation Engineer 
(Austin,TX) (Job 
Code: SC-TA-0415)
     Soliton is a well regarded En-
gineering Services company 
with significant brand recogni-
tion and strong customer rela-
tionships in Texas. We are 
adding LabVIEW/TestStand en-
gineers to the fast-growing 
semiconductor segment of our 
business. Candidate should be 
willing to explore and diversify 
their expertise as dictated by 
customer needs and be driven 
by a sense of integrity, strong 
team spirit and focus on cus-
tomer delight. We are looking for 
go-getters with 1-3 years of 
hands-on experience who be-
lieve their technical and custom-
er management skills are at the 
3-5 years experience level. A 
strong command of engineering 
and architectural concepts, 
good communication skills and 
a can-do attitude are important 
traits.
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Key requirements for the 
current job profile:

    BSEE with 1-3 years of expe-
rience or MSEE with hands-on 
programming experience with 
LabVIEW, TestStand and/or 
PXI.
    Experience with Semiconduc-
tor Test (design validation or 
production test) is preferable, 
but not essential.
    Experience with Semiconduc-
tor ATE platforms such as Cre-
dence, HP, Advantec, Teradyne, 
LTX would be advantageous.
  Willingness to travel across 
North America and work briefly 
at customer sites during deploy-
ment and validation.
    Eagerness and ability to grow 
into an expert in Test Engineer-
ing for Semiconductor Produc-
tion Test (and Semiconductor 
Validation) over time.
  Should be keen to augment 
skills in new allied technologies 
such as LabVIEW FPGA/Xilinx-
/Altera based FPGA/ Microcon-
troller programming and system 
design.
  Strong  Analytical, Learning 
and Communication skills.
  Deep  desire to  maximize 
value delivered to the customer
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Updated version:
3D Transistor:

        Intel has developed "Future 
Micro Processor 3D Transistor" 
to relentlessly pursue Moore’s 
law (pace of technology ad-
vancement consumes expect 
can continue for years to come).

   
   
  Days before 3D transistor, the 
core of microprocessor were 2D 
(planor) devices. The Intel 3D 
tri-gate transistor and the ability 
to manufacture it in high 
volume, make a drastic change 
in the fundamental structure of 
thethe computer chip. Based on 
this, the powering products can 
be leaded from the world’s fast-
est super computers to very 
small mobile handhelds. Tran-
sistor's size and structure are at 
the very center of delivering the 
benefits of Moore’s law to the 
user.

   Collaborate with customers, 
National Instruments and col-
leagues located in geographi-
cally dispersed locations in dif-
ferent time zones to develop 
and deliver solutions.
Spot, highlight and work with 
sales to win new business for 
Soliton.
       Architect and develop modu-
lar software and infrastructure 
that enhances reuse.

Job Type : Full-time or Con-
tract-to-Hire
Current Job Location : Austin 
(may involve travel or reloca-
tion)

Apply to careers.usa@soliton-
tech.com
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structure, enabling an unprece-
dented combination of perfor-
mance and energy efficiency. 
Intel designedThe new transis-
tors provide unique ultra low 
power benefits for use in hand-
held devices, like smart phones, 
tablets and so on.

Enabling processor inno-
vation:

   The new transistors are so im-
pressively efficient at low voltag-
es and specifically maximizes 
the benefit of the extremely low 
power 3D tri-gate transistor 
technology. This type of transis-
tors have vertical current carry
ing channels whereas in older 
designs the channels lie flat 
under the gates.

Fig 8.1: bridge processor in-
corporating tri gate transistor

Fig 8: a 3D transistors
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Solutions:

Crossword:

Solutions:
1.Grandfather’s only son i.e. 
father. Father’s daughter i.e. 
sister. Dilip is, thus brother to 
the girl in the photograph. 
Hence, answer is (3) Brother.

2.Man’s2.Man’s son’s sister i.e. man’s 
daughter. Man’s daughter is the 
mother of Smita’s husband i.e. 
he is the grandson of man in the 
photograph. Hence, answer is 
(3) Grandson.

3.Hence,3.Hence, Saira is Ahmad’s 
wife’s father’s sister. i.e. “Aunt”. 
Answer is (4) Aunt.

4.‘Only4.‘Only daughter of Nitesh’s’ 
mother means Nitesh’s sister. 
Priya’s mother is the Nitesh’s 
sister.So, Nitesh is Priya’s ma-
ternal uncle. Hence, answer is 
(4) Uncle.

5.‘Father of Abdul’s daughter’s 
father means-Abdul’s father. 
Thus, the man’s brother is Ab-
dul’s father or the man is the 
brother of Abdul’s father i.e. 
Uncle of Abdul. Hence, answer 
(1) Uncle.
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