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1931 electron microscope
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Electron microscope constructed by Ernst
Ruska in 1928




1938 scanning electron microscope
L

e The first SEM image was obtained by Max
Knoll, who in 1935 obtained an image of
silicon steel showing electron channeling
contrast. Further pioneering work on the
physical principles of the SEM and beam
specimen interactions was performed by
Manfred von Ardenne in 1937, who produced
a British patent but never made a practical
instrument.
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1959, Richard Feynman =3 3
L

o " v A it E T F (There's Plenty of
Room at the Bottom) | -

e L4 - & n1950# 2 WL E ¢ - gk o &
FRF - X AT AR I ) (3
) M B A #srauer (What | want to talk
about is the problem of manipulating and controlling
things on a small scale. Furthermore, a point that is
most important is that it would have an enormous
number of technical applications) - & 3% &1 A &+
R B AL ) Bt AR
## 42 (Why cannot we write the entire 24 volumes of
the Encyclopedia Brittanica on the head of a pin.) -
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e 1962#& p AP L R A %2 (Kubo)T 3#% I
X Lih R TR 33|25 (the
Quantum Confinement Theory) » 45 I mjiceh
kT o B RS AT gD § i
e 1974 p xpH < F HkP s v & ¥ (Norio
Taniguchi)F £ ¥ iv 3z X # 4 % #(On the
basic concept of nanotechnology) » # % &
“Nanotechnology”* iz it fF 2 #8441 o




1972 Near-field scanning microscope

e In 1972, E. A. Ash and G. Nicholls, from the
University College in London, demonstrated the
near-field resolution of a subwavelength aperture
scanning microscope operating in the microwave
region of the electromagnetic spectrum. Utilizing
microwaves, with a wavelength of 3 centimeters,
passing through a probe-forming aperture of 1.5
millimeters, the probe was scanned over a metal
grating having periodic line features. Both the 0.5-
millimeter lines and 0.5-millimeter gaps in the grating
were easily resolvable, demonstrating sub-
wavelength resolution having approximately one-
sixtieth (0.017) the period of the imaging wavelength.
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1982 STM

e 1981# IBM#.Zlrich Research Centers i+
# & 7Gerd Binning{-Heinrich Rohrers #
R F -4 THm 7 s ks ) (Scanning
Tunneling Microscope, STM) -
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G. Binnig and and H. Rohrer, Rev. of Mod. Phys. 71, S324-S330 (1999).

1984 % 3} 443lengde
e

e 1984# 1 B # 5 RHerbert Gleiter>: Phys.
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1985 fullerene, 1991 nanotube
C ]

e 1985# & ESir Harold W. Kroto (University
of Sussex)fr % W Robert F. Cuil Jr.f-Richard
E. Smalley (Rice University)i&_# & ¢ % it
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e 1991&# p #NEC# 3 R 4§ %% (Sumio
lijima)#r3 M T 2 K s  (carbon
nanotubes) » = 5 7 K L & Rl o
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1985 Atomic force microscope
G

e Binnig, Gerber, and Quate develop the
atomic force microscope (AFM)

d

The 1st Atomic Force Microscope,
Science Museum, London

Development of AFM

e 1986, first Scanning Thermal Microscopy (SThM) by
C. C. Williams, H. Wickramasinghe

e 1987, First AFM atomic resolution by T. Albrecht at
Stanford, using a tunneling tip; first Non-contact AFM
introduced by H. Kumar Wickramasinghe; first
Magnetic Force Microscopy (MFM) by Y. Martin, H.
K. Wickramasinghe; first Friction Force Microscopy
(FFM or LFM) by C. M. Mate et. al.

e 1988, first Electrostatic Force Microscopy (EFM) by
Y. Matrtin, D. W. Abraham et. al.




Development of AFM
|

e 1989, first commercially available microfabricated
cantilecers for AFMs; Photon scanning tunneling
microscope (PSTM) was developed by Reddick; first
Scanning Capacitance Microscopy (SCM) by C. C.
Williams, J. Slinkman et. al.

e 1990, First commercially available AFMs

e 1991, first Force Modulation Microscopy (FMM) by P.
Maivald et. al.

e 1992, Piezolevers, the first commercially available
all-electronic AFM cantilevers, are introduced. Shear
force detection type scanning near-field optical
microscope(SNOM) was developed by Eric, et. al.
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1990 IBM
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1995 Academia Sinica

il 1.3, FMITHEEERS STM $R217F An (7)) R Pt (0) RE FEEZ = KEHS « (T. C. Chang et al., Appl.

Phys. Lett. 67, 903, 1995.)




1991 electron wave
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e 1991# D. Eiglerfc % *
Xenon/Nickel x 52 8] i¥ h + B & (atomic
switch) -
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2. 1996-1998 & ¥ 2 A dpde > 2 A BHE2 2 A KEN
PR FETRREFA R

3. p 19984= % % R&D status and trends in nanoparticles,

nanostructured materials, nanodevices in the united
states

4. itri.loyola.edu/nano/views/top.htm
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2000 NNI
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108,000(0.5%) BEREEREHMIHAE BT Units: NT$1000

AFEHEE Program office
Personnel 295,000(1.3%) .= Jp—
development program i Bl ET iz O;O TE_ 00 AFAHE
Academic excellence —HIETH
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Core facilities program ,768,! ,899,500(21.1%)
[ (6.3

Note : Phase | of the program runs
from 2002 to 2005 , and Phase Il
from 2004 to 2008, Funding
levels for Phase Il are projected

#B5t - 23,153,398(100%)
HHEER : THiR
SR HME

Total : 23,153,398(100%)

Source : ITRI
Graphic : Wei Chin-hua
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The industry-focused National Nanotechnology Program
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