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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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Bulk Gold = Yellow

Nanogold = Red
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Moore’s Law Continues
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ENIAC, 1945

* 35 nm gate length

@ SigN,

—

* 1.2 nm gate oxide

» 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
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Integrated Systems for Study of
Microorganisms and Cells

On-chip
Fluidic Dielectro

() Zilall g pandiall diaa il

Ab-

Micro-scale Nano Cantilevers,
based Impedance -probe NanoFET
Ports phoresis Capture Spectroscopy Array Nano-pores

]
Conc. Selective
Sorting

Cell Mech/Elect.
Capture Lysing

Microscope
Detection

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

Micro-
fluidic —
Tubes
Enabled by BioMEMS and
Bionanotechnology

= 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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Nano Enhanced Polymers
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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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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
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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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On Size and Scale !

100um Top-down

. (—* Plant and Animal Cells

10pm L. \ MEMS

s
Micro-fluidies (] o ‘
#—* Most Bacteria [ P .

20 CMOS platform
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100nm - NASA Institute of

. ; e ~ Nanoelectronics
F— Virus r Min Featyge !

Feature Size

of MOST =nd Computing

— (in 2004) !“ﬁt
+—»Proteins '

* —* One Helical Turn of DNA

10nm Integrated

BioChips
(Macro, Micro,

1nm Gate Insulatc
_ s Nano)

for 100nm

MOS-T
0.1nm Atoms E

Bottoms-Up

functional
elements
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PHYSICS TEXTBOOK
Nanophysics and
Nanotechnology
Nanofechnology
NEXT BIG IDEA
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REVOLUTIONARY FORCES

¢ 4 3 *
Y s . . “
M — Basic advancements in science and technology come about
o W @ < twice a century and lead to massive wealth creatiol
2 4

: d 1 Introduction
b [ & of technology

0 L 1 Widespread

18537 1913 » “ adoption

l End of rapid
growth phase

Red Herring, May 2002

1771 1825 1886 1939 1997

strial Revolution Information Revolution

Commonality: Railroad, auto, computer, nanotech -
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Veeco Overview_CPII AFM.pdf
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KACST

\Management

@éﬂ International
Advisory ‘—’ Consultants

“_Committee

National Nanotechnology Center

Research Infrastructure Research Activities

Nanofabrication Nanoscopic
Characterization NanoMaterials NanoDevices | Computational

Lab Lab

Saudi KACST Saudi
Universities! Institutes | Industries

Fabrication
Methods




Laboratory Layout

Photolithography

Vét Process

Characterisation
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Specs:

Qass 100

Tem 20 C+05
Him 45%+5%
Hght 3 m
People # 4

Equipments:

1 Coater

2 HVDS Oven

3 Bake Oven

4 Mask Aligner/Exposure
5 Mask deaner Bench)

6 Inspection Mcroscope
7 Bectron Beam Lith.

Specs:

Jass 1000

Tem 20 C 05
Him 45%+5%
Hght 3m
People # 4

Equipments:

1 Hectrodepsition
2 Hectroless Plating
3 V¢t Bench (acid)
4 \\ét Bench (solvant)

Specs:

dass 1000

Tem 20 C+05
Him 45%+5%
Hght 3m
People # 4

Equipmrnts:

1 Hectron Beam (2 uinits)
2 Sputtiring

3 PECVD

4 RE

5 Rapid Thermal Processor

Specs:

Qass 1000

Tem 20 C+05
Him 45%+5%
Hght 3 m
People #6

Equipments:

1 Inspection Mcroscope
2 SBVI/HB

3 SPM/ ARM

4 XD

5R

6 Surface Profiler

7 MOOVD

King Abdulaziz Qty for Science & Technology

Space Research Institute

Drawn by:

Nader Alharbi

Title :

Photonics Technology Center @ SR
Nanotechnology Lab, 2nd,

Building 17

Scale:

1240 @M

Date : July 19,2005

Fle Name: sim_17_2nd_5




»iLaall o il 38 e Jalaa B Cilanal) (any

AFM/SPM | E-beam evaporator
Photo resist coater/developer bench

RTP

ECV Doping profiling
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mailto:zhyamani@kfupm.edu.sa
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