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Sigpllganlclticior mlistony

+ 1600 to 1800 - researchnmrelectrcairana
mMadnetic pReEnGMENS

+ 1876 — Telephone invented
+ 1880 — Light Bulb

+ 1897 — Radio, electron wash ldentiieds

+ Early-Vacuum tube era (WAVIIH - alciie
systems and radio

+ \VVacuum tubes today — T\ pictUre tUnes;
monitors, high freqguency transmitters,
microwave power tubes.




plistony Cogjicl

Semiconductor Era
+ First transistor 194y
+ First single Crystal  Germanitimiios2

+ First single crystal Silicon 1954
+ First IC device, TI, 1958

« First IC Product, Fairchild Camera
1961




WiASEINICONEUEIOSY

+ Why net? MiCrLoWaVeEToVern

+ Although many. electronic balance
electronic devices can Video Games
e made using Radio
Vacuum, tube -
technology, the Television
developments ini the VCR
semiconductor field in Watch
the past 50 years nas CD Player
made electronics,
smaller, faster and SLENED
more reliable. Computer:

Lights

Air Conditioner
calculator




UnderstianeineiSiicon

+ A Very comimeniy B C
used: element.
; : Boron Carbon Nitrogen
+ Main element in =
14

sand and guartz:
B In the perIOdIC Sllicon Phosphorus
tablesit sits next to 2

aluminum, below
carbon and above AS
germanium. o rSENC

©2001 HowStuffWarks




Understaneing s Silico)g

+ Carbon, silicon andrdermantimreacihitieVe
four electron I thelF euter ersltalNWiRlEH
allows them to form NICE Cr/stals:

+ A pure siliconr erystal isTneariy amn
Insulator.
+ Doping silicon or introducingl ImpUrEties
— N type : phosphorus or arsenic (C S oUter
electrons)
— P type : boron or gallium ( 3f euter electrons)




Creaiing e bioee

A diodel s thermost
simplest poessile
Semi conductor:.

A device that blocks
current In  one
direction while oo cumeat flews
letting current
flow in another
direction is called
a diode.




Creatng arirEnsIsio)

It takes thiree layers
rather thian tWos

It can be; either PNP
or NPN sanadwichi.

It can act as a switch

or an amplifier.

It looks like two
diodes, back to back:

First-transistor
invented: at Bell LLabs
on December 16,
1947 by William
Shockley, John
Bardeen & Walter
Brattain.




AdVAR2GESIGIiFERSISION

+ CompareartorVacUtimrtiies
— Smaller:
— Lighter
— Less Pewer Consuimption
— More Rugged
— Lower Voltages
— Less Heat
— Greater Reliability




SEMICONEUCIOIREISIEIS

+ Regulart ordered aniangemeEn o
atoms over a large scales

+ | attice and a basis

— | attice : ordered arifangement o pPoIRLS
INn sSpace

—'Basis : simplest arrangement oif the
atoms which is repeated at every: polRkt
in the lattice.




Use of semi-conductors

+ AUtometive InatSERY

— [TPMI — Tlire pressure monitorneN(SineEe
2004)

+ The loud I yeur alarm Cleoeks

+ Data~zooms threugirar BUREhNRROUI
cell phone when' you get a calis

+«An Mp3’s menu systemi also
responsible for turning: yourraigital
music into sound in your ear bud.




SEMICONCUCIOSNIRSPECE

+ Electronics are requirecrtoNePpERLE
N high-radiatien envireRifER
resulting freom’ parkticles: tiappeai
planetary magmnetic fields; galactic
cosmic rays), or highr energy pProtens:

+ Military equipment needs te
withstand any burstsy of hestile
nuclear explosions.




Semiconducterrailimes

+ Primary’ eifiectsinclitices:
— 1D (Total Tenizing Dose)

arazjras o))l

oxide and an Mterface traprehargertiial
reduces the operating Properties:

— SEE (Single Event Efffects) happens
WhEN a cosmIC ray: or a Very g
energy particle impinges; onr ar device.

+ Results in radiation=hardened

technology - speciall ste

9S IR

materials, process and' ¢

esign.




Gallium Arsenide
Semiconductors

+ GaAs

— Mmade uproif GallitimranG AESERNIG
— Conducts electricity, faster than silicom

— Ability to emit light and make |essrneISE
over most other semi-conductors:

—Slow! production times; ana nighrcost




Basic Trend

+ Smaller tramnsistorsi (Uprter i 0bIMEPERCHID
now, over 1 billien berore 2010)

+ More complex circuit chipss
+ Complete system on al chlp:

+ Continuous declining cost off transISteKs:
($1 ~ 1968, .01 — 1976, .00001 —1992)

+ Higher frequency operation

+ Higher switching speeds 3 GHZ now, 10
GHZ by 2010)




Clojt G nysirel|7

Scientists! trying tor developrsemiconatictors
“alloy crystals™ propese drowWingNnrspacE:

+ TThey possess highly: desirablie
thermoelectric and electro-optic

DrOperties.
+ Impossible te grown en earti:

+ Germanium is 3 times heavier thansilicon
and sinks to the bottom of the melt in the
crucible, destroying desired homedeneols
concentration in the crystal.




IS @AV aCIIEY

+ These crystals) take Uprter 4 6daV/ s terairows

+ In the absence, the Ingreaients denyt
separate; readily and the moltensmeterial
tends to pull'away: freom the Contalnesrs

shortly.

+ Not sure about how: commerciairtharsswill
get,-but John Walker and hisk colleagues
would like to show that grewing cry/stals
in space can Yyield better crystals
consistently.




ViajeirtechnelogicalNsnezkigeldis
97 — 2000

+ Erom 2009 onwanedsirciicitSaviliReE
created by exposiliiré ter extreme
ultravielet rays (EUNG)

+ Today pProcessors! akre fiarcated
Uusing\90-nanemeter technoleEys

+ EUV lithography: Uses radiatien Wikl
wavelength of only: 13,5 nano:




ChEllEnges

+ This huge; leap: alservrngsrchaliengeswWith
it SUChI a5 developing cCompIEteINVAIEW,
Ii%ht SoUrces, optical  componentsrana
photoresist fiaishes.

+ Entire lithographical’ process, Nas terbe

performed in a vacuum sincer EUNVAS
absorbed by all materials incltaing ais

+ Multi' layer mirrors have te be used.

+The crux of this lithography s/ te have an
efficient and economic EUV/ solrce
available.
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