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Abstract: 
Mer forty years of advances ITT ITTlegraled cwcu� technology, the scaling of SIIK:on Metal Oxide Semiconductor 
F,eld Effect Transistor (MOSFET) has entered the nanometer rnrrenscn wTlh the rntroductlon of 90 nm high 
volume mar.ufocturmg 111 2004 Presently at 45 nm grnng to 32 nm node 1n 2009, the latest technological 

advancement has ed to low power, h!gh-<lensrty and high-speed generation of microprocessors VLSI cwcurt 
erd oevce simuetcn programs rely heavily on the laws of physics that are being discovered and re 

discovered as devices are belr)g scaled down to nanometer regime The scahng of the Si MOSFET below 22 
nm may soon meet ns fuodamental physical hmrta\Jons Nevertheless, novel devices and structures such as 

graphene, carbon nanotube fiekl effect transistors (CNFETs) and nanownes offer a solullon to overcome the 
performance llmrts A dear understanding of a unique electronics and transport properties is vrtal as 

senutaton programs atways tag behind lfl ITTlplementJng new findings and parameters that may or may not be 
physics-based This paper examines quantum and nonohrrnc transport phenomena that are capable of 
predicting the performance of a nanostructure ITT device and cecus stmUlallons The ideas presented will allow 
researchers to identify the 111pu1 physic.ii processes to form an 1ntelhgent perspective lfl interprebng the output 

otJ\arned 
caeuons 
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I. Introduction 

Quantum effects come into play when device length 1n one or more of the three Cartesian 
oirectcns 1s bejow the earner de Broglie wavelength, � The result rs transformallon of 
30 (bulk) analog-like energy spectrum to a digital one resultJng in reduced analog-hke 
d1me11sionalfly The digrtal nature of the energy spectrum for quantum-confined earners 

transforms the density of quantum (dig�al) states and hence affects the earner transport, 
1nclud1ng Ohm's law Nonohmic transport enses due to the fact that Ohm's law-a hnear 

current-vcneqe paradqm-on which physicists aro electronic circu� designers base their 
1nvestigaOOns breaks down as devices are scaled down to nanometer scale In a macro- 
device of the twen1ielh century 11 wltage for tnggemg the 
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Abstr1ct: 
Summary foml ott; given As lfltegrated circUlt (IC) technology continues the trend towards sub4S nanome1er 
feature sizes, It ts 1mperatJve to retam pefformance of back-end features such as on.chip 1mercornects while 
ga1rtll'lg the cost benefit of scaling Some ffiiljO( bamefs to achleWIIJ conttnuous downward scaling 111Clude 
high resistance and questionable rel!abfflty of naooscale copper !Ines, and power dissipation r1 densely packed 
rntegrated cecues This WOO( presents fundameotal eleclllcal and thermal characteniatton of carbon 
naoofibefs (CNF) as a possmle solut!oo for next-generation back-end 1ntegrated crcun processing Results of 
tenoe-atore-oece-oeot eleclllc� resistance measurements for CNF arrays demonstrate distinct metalbc 
behavior of these novel nano scale devices The current capacity of CNF 1ntercornect test structures rs 
exammed and the results are compared Wl!h an electrothermal transport model The use of CNF/copper 
compcsne matenal as a themial 1nterface for tc packaging ts explored and fundamental thermal resistance 
measUfemen! resets show prorruse of such a compoSlte material for thermal management appkabons 
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Abstract: 
Avalanche photod,odes (APDs) are used rn many appbca\Jolls wheo conventKmal unrt y garn photod!Odes 
ceroct provide enough sensil.M\y and the extra ampl�ICatJOo prOVICled by the ,mpact iomza\Joll process gives t 
en actval'l\age Unfortunately this amphfK:a\JOn or ga1r1 of the incorrnng optJcal sigrial rs always occompamed by 
some 'excess rcrse due to the stochas\Jc nense of the iomza\Joll process and sets a hmrt to the maximum 
useful ga1ri 
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Avalanche p hotodKXles (APDs) are used 1ri rneny eopicetons when ccrweotcner unrt y 
ga1ri photodiodes cenoct provide enough sensllMty and the extra amphfica\JOn prOVKled by 
the impact cmzeucn process g,ves rt an advaritage Ullforturiately this amphfica\Jon or gain 
of the 1ricom1r,g op\Jcal signal is always occompamed by some 'excess noise' due to the 
stochastic nature of the crazeucn process and sets a bmrt to the maximum useful gain 
Earty worlt: by Mclfltyre showed that the excess noise depended on the ratio of hole 

cmzatcn ccemcera (ti) to e 1nd ti are sem ccrcuctor 
material dependeflt arid ursoru r � ti g,vmg nse to 

""" "'<¥ h Ct: J>J. 'it , 

Authors 

J PR David 

Un,versity of Sheff!eld, UK 

• 

HP
Highlight



Confe,encu > 2008 IEEE lntematjo,nal Ce>nfe O 

Germanium nanostructures for electronic memory application 
Publisher: IEEE 

W K cmm All Authors 

'' Full 
Tu1v;ew1 

Cite Thl1 � PDF 

.. © • 
Abstract 

Document sectoos 

imrocucuon 

II rabrcatcn ol 
Germanium 
Nanocrystal nevces 

Ill Results and 
mscusson 

IV ConclUSIOrl 

Authors 

F,gures 

Abstract: 
Tr>e tnc;reasw,g use of portable eeceoecs and embedded systems has resulted in the need for low-voltage 
high-density nonvo1a�le memDfY devices Nanocrystal memones, ulllti:tng the Coulomb blockade effect, have 
the potef1ual to satisfy soch a reqwrement The pnmary motivation 1n the use of nanocrystal memones tS the 
poteooill to scale the tunnel dieiectnc thickness to a small dmens100, resulttng 1n lower program and erase 

voltages dunng operatJon By usng nanocrystaj charge storage sees that are electncaly ISOiated, charge 

leakage through loc�ed mode defects can be reduced, even with the use of a thin tumel dielectnc In this 
presentatKm, methods of synthesu:ng and conlfollng the see and d1stnbutton of germaruum {Ge) 
nar.ocrystals in a lfl.Jayer insulator gate stack memory dew:e will be presented nvest,gations ltlto the charge 
storage mechanism and electncal peffonnaoce of Ge nanocrystal memory dew:es wtll be discussed The 

role of traps/defects 1n Ge nanocrystal charge storage and how the energy locabon of trap levels can be 
eeqeeeeed for rnproved dew:e perlormance Wiii be presented Fenally, SCatVWlg capacitance 

m1Croscopy/speclfoscopy (SCM/SCS), a nanocharacten.zatton technique based on scanrung probe 
microscopy wti+ch can be used to analyze electron and hole chargITTg in Ge nanodots, wtll also be discussed 
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I. Introduction 
Nano structures have recewec lflCreasing interest because of their pecul!ar and supenor 

propelt!es as compared to bu!lt: structmes Nanocrystals also known as quantum dots 
naoodots or artificial atoms ar 
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