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Less than a nanometer
Individual atoms are up
to a few angstroms, or
up to a few tenths of a
nanometer, in diameter.
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Nanometer
Ten shoulder-to-shoul-
der hydrogen atoms
(blue balls) span 1
nanometer. DNA mole-
cules are about 2.5
nanometers wide.

Thousands of nanometears
Biological cells, like thesa
red blood cells, have diame-
ters in the range of thou-
sands of nanometers.
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A million nanometers

The pinhead sized patch

of this thumb (circled in
black) is a million

nanometers across.
Billions of

nanometers
A two meter tall male
is two billion
nanometers tall.
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Table |

The relation between the total number of atoms in full shell clusiers and the percentage of surface atoms (reprinted from [5]

with permission from John Wiley & Sons)

Full shell clusters

Total number of atoms

Surface atoms (%)

One shell

Two shells

Three shells

Four shells

Five shells

Seven shells Q8

13

561

1415

92

76

63
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Moore’s Law Continues
Transistors doubling every 2 years toward
the billion-transistor microprocessor

Heading toward 1 billien transistors in 2007 —. # 1,000,000,000

.
i 100,000,000
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# / 10,000,000
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486™ DX Processor gt 1,000,000
386™ Processor o
286 A 100,000

10,000

1,000
1980 1990 2000 2010

Intel Labs

Wl juoy SVl o

[ 4

oA


http://images.google.com/imgres?imgurl=http://www.links999.net/robotics/robots/images/_38260539_bloodcells.jpg&imgrefurl=http://www.links999.net/robotics/robots/robots_introduction.html&usg=__511trjFMJqzbXcf68G721v2bjEE=&h=270&w=340&sz=16&hl=en&start=9&um=1&itbs=1&tbnid=SXeEhZQBvvvmCM:&tbnh=95&tbnw=119&prev=/images%3Fq%3Dnanotechnology%2Bblood%2Bcells%26um%3D1%26hl%3Den%26safe%3Dactive%26sa%3DN%26tbs%3Disch:1

Gadlal) 3 ghal) DA alial) allal) JSLia

1esolSew 7 e

L
dazlal
La)

PRI
o g



Moore’s Law Continues
Transistors doubling every 2 years toward
the billion-transistor microprocessor
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2005

ENIAC, 1945

* 35 nm gate length

* 1.2 nm gate oxide

@ SigN,

—

» NiSi for low resistance

35 nm
= 2ND generation strained 6 ‘

silicon for enhanced
performance Si Substrate

~ 350 Million Transistor Chip

27,000 kg
1800 vacuum tubes
140kW
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Seidel et al Nano-letters- Vol. 5, 1, (2005) 147

http://www.Ibl.gov/Science-Articles/Research-Review/Magazine/2001/Fall/features/02Nanotubes.html




Callal) JSLiia Lia gf 955 i3 Ja5 Ja
431510

2 Lghalal g 3lual) 445
Ay gAY Apd )

298 68 (a9 gl JAS
LI ,h’ {3

9 aUSal 8 A 53 ol jaaall
b 9 ciliibiass g il A lia
1433 48 o) LDIAL)




Sallal) (JSUiia Lia o1 5385 3L Jad Ja

Integrated Systems for Study of
Microorganisms and Cells
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On-chip Ab- Micro-scale Nano Cantilevers,
Fluidic Dielectro- based Impedance .probe NanoFE
Ports phoresis Capture Spectroscopy Array Nano-pores
]
Conc.

Microscope
Selective Viability Cell Mechi/Elect.
Sorting Capture  Detection Lysing Detection

[Ny
Objective l—!
DNA, protein
“Lab on a Chip” for

Micro-
fluidic —
Tubes
Enabled by BioMEMS and
Bionanotechnology

Micro-
= fluidic
- ¥ Tubes
Wire-bond ¢
(with epoxy)

‘ PC board
w. heater
Edge Connector

BioChip
Use the nanolog mandrel to make

Artificial Bone

self-assembled

bioactive nanofiber  Science, 294, 1684 (2001
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http://www.laufen.com/cz/servlet/portal/FvEcorporateSvl?planguage=EN&ppais=CZ&codpage=WELCOME&sesid=%7b@sesid%7d
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developing a nanotechnology anti-militant

"bionic hornet™
Israel is using nano technology to try to create a robot no
bigger than a hornet that would be able to chase, photograph
and Kill its targets, an Israeli newspaper reported on Friday.

The flying robot, nicknamed the 'bionic hornet’, would be able
to navigate its way down narrow alleyways to target otherwise
unreachable enemies such as rocket launchers, the daily
Yedioth Ahronoth said.
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http://www.spacemart.com/reports/Nano World Water Harvesting Surfaces.html
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../../../KFUPM/conference-attendance/Science Forum Kulliyat Al-Banat Jeddah 4-1428/general lecture/Veeco Overview_CPII AFM.pdf
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About CENT

Personnel
Educational Programs
Research

Publications

Seminars

Workshops
Deeply inspired
into the lungs

Careers

Upcoming Welcome to CENT
Nelcome to the Center of Research Excellence in Nanotechnology. CENT will be the
platform through which KFUPM shall develop a Nanctechnology Program that enables
i v
100%
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¥
its scientists and facultv members to carrv out world-class Nanoscience and

Events
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Smart Shirt Sensory Architecture

SMARTSHIRT SYSTEM

INSTANTANMEOUS

PLATFORM IMPLEMENTATION
COMEBINED SMALL & WIDE AREA
WIRELESS MONITORING APPLICATION

OWHNLDOAD FOR
LATER ANA&LYSES

AUTOMIATED VICE: INTERM ET-q—E
"HEART RATE: 145" H

DOACHS BASE STATICDN




Gaall 5 J gl agd cllal) Anala (B Lin ol 91 3L
a Yoo¥ dalacyl
Léj\j; O A3 S (p Yoo ag) ) ddiag de gane WSE

Onadga SLl g paadtie agiazy (pu )N A giac (O



Galaal) g gl ag cllall dzala (4 Lia of 9dg o331
A Qllall Ciad s jeal) (any 3 ea) (car aa g
2 54 e dall) a jLiall amy 8 A guls de gana
(2\.4}::3.«]\

Jsmd gyl A8 joud g pll Jia peiite e clale e
el dls S

Al il gadall Baaadi] aalat Gl JS5 e Jac
ol sl e



Claall 5 g sl agh Gllal) Arala B L o1 385 L

Sl e
A - ‘ . D)

LR cligdadl) (3 0 Jalasl) 3 8 aladl) (3 8 b.ﬂu:!l G Aol i il d:a\ ,:ne
u‘&n r < S! A i <) L g . - 3‘);9}:‘“ L'U:‘.)s“ %L.li R ; )
‘;‘ B ‘ ] ‘ g‘ B ‘ uéhﬂ‘ J)#g ‘
EAR TN e
@y.ﬁ“ m‘
p)
- gl Ay SN 4 peaall el (3 Al gl
Asa
L""‘w‘ Mﬂ‘ %ui

) Ad) Y jhaall
UL e

Gl 3 gally cilalll gl

g S0




Galaal) g gl ag cllall dzala (4 Lia of 9dg o331

Chse Osal e
(L)

Target —sagl!

/ 5 ™.

Argon Plasma

] P4

Aalall gl il @l | o
4.:.1 )-u.\u N \\ ; N5
NONE SEI 5.0kV  X20,000 Tum WD 79mm

Operating temp. 200°C temp. Microwave oven

SiC based heater Test with NiO support

-
@
=3
o

-
D
o
o

-
>
o
1=}

.
1200 .
:

Temperature ( °C)

i
o
o
o

=3
o
o

100 150
Exposure time (seconds)




Claall 5 g sl agh Gllal) Arala B L o1 385 L

(s i 2 gl ) Alaal asain 6 s




Galaal) g gl ag cllall dzala (4 Lia of 9dg o331

/

v

1 BS/FCB/Bv’

2 ym
EMUPM 1160300z

Gas
Liquids
Solids: indirect

way

At Laboratory scale

Single Phases: carbides (SiC, TiC, B,C,

oxides (TiO,, Fe,O.

-
Composites: Si/C/B, Si/CITi, SICIN, Sl/ClN/B SiICIN/AITY,.

Graphite
~ Punch

Control
Switch

Power
Supply

DC
Voltage
High
Current
Appli-

cation

, nitrides (Si;N,BN,...),

Mixing

Uniaxial pressing

Milling

CIP Cold Isostatic
Pressing
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PHYSICS TEXTBOOK
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Nanophysics and
Nanotechnology

Nanof Ethﬂﬂlﬂﬂll

NEXT BIG u::r-:A\

An Introduction to Modern Concepts in Nanoscience

N

Mark Ratner o
Daniel Ratner ' ‘ S ‘ J ‘ Jy ‘ j j ‘
o . ‘ 04 S S S ‘ o 24 s . . " ‘ o e Y
2 ) : : S - . e - REVOLUTIONARY FORCES
y ‘ M‘ - v Basic advancements in science and technology come about
- -t £ twice a century and lead to massive wealth creation.
54 PR ‘ s . ‘
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1853 1913 96‘? 2025 2081

# Introduction
 of technology

,:‘?‘ d i Widespread
1853 ¢ 1913 “ adoption
P 5 - il o l End of rapid
1771 1825 1886 1939 1997 growih phase
I : - T ‘ R it >
Industrial Revolution Information Revolution

Commonality: Railroad, auto, computer, nanotech -
all are enabling technologies

Ll o slall s S elea | 20

¢ ——d
¢ ——d



