BERETFEEE
BFT/\MX]

[F/79/80—{KREDIAVEL—F— ]2

RIRTIEKXTF

AREREIFHMREEFYPEIFTER
=2FF/ILOMOZORAMELF—

INE R

_ J1/ E'/EEH—
Shunri Oda

,,,,,,,,,, g Excellence TOKYO INSTITUTE OF TECHNOLOGY



LA —  ~100mm

EWIAF ~15mm

10mm

3¥wa ~Zmm

SR B o 0 )

1mm

o — O 05mm= Dum
LGRS A S e i
i (A 44

EINES

= ~200um

O, © P

AR ~30um
CHEAE - e ek 1% [
PREIIEITEE )

CHRME © il =07 e

Tum

100nm

10nm

100pm

F/A—FILORS

K EIOLET um
(R © [ e 2 AT

FLEE e ~1.2um
(B TR ATER L ARSI S
G L

Yot LA
CHREE © LB LT 2 s Al
R ]

~3nm

DNA 8 ~Znm

TH—1-2(C60)  ~0.7nm

USSR
~100pm=1A (27X Fo—L)

A[#EE 400~~800nm

EFFvk



+/T0/Ao—TTEhHCE

20004 KEOEZFE S/ T 7/ ay—A=T77 147 (NNI)
T U v MUoRIREENER (D) 7 4 v=7 TR KE)

@ HLUBL10EDEL. LMET B LVMEZHAFLTETHDE
UiaeXLTREZTIT5,

@ EEHEEDFMEAWBEDRSSDAEITINET S,

@ L EHlEMERENDRBETHRELTECZHVWELLTGER
FREMZEEYIAT,

@ KIZEMDIRILF—NERE2EIZT D,

1959 77 AL~

“There’s Plenty of Room at the Bottom”

(A E2—3—DEYIFRF—EIZT 5 EITRIOYIERNEEE
A RY




T/HEEDEYT

® ~ITAYUE
ROODEENSAFI—L TN IE1TI.
1)) 57181l
® RrLT7YT ik
2/OQRFIEVEZEALITTN
STMGEER EFIEMER)
SAM (B c gk 2 F)
fHmE

Shunri Oda ® QNEEC Tokyo Institute of Technology



B = & duINBDS

My TEDO L )IT 5D 4

LIk E
et L T P

= AFIFI7L-1-
8 Chdt )

L

\ W |

X it

SiClx
HER

tEH':!':J'

¢ o

\ o0 /
ar
33

-

FSLUASE AT rY—

N ERER [ Ra)ar
L ] e
B o Bl

LA b

SUg

i

HHBREE

200 20
fra— oy BaEE O S

mN \::1{

® QNERC

H Tokyo Institute of Technology



nNano el xunurs

F/70/0I—RBEZHETOIIONYY—
%%I:“—L\ 5'(:! J:ésézxf/ﬁﬁ*%ﬁi'i% EIK

W=27nm

Xx2e8k ' iS5enm




RELTPYTiE:STM

The Nobel Prize in Physics 1986

“far his fundamental “far their design of the scanning tunneling
. : work in electron optics, microscope”
Scanning Tunneling . - .
Microscope Quantum-Stadium and for the design of

U TV VYV Y Vre—- _
Fe on Coltidl — = “:‘f the first electron

microscope”

.,'1""

Ernst Ruska Gerd Binnig Heinrich Rohrer

(> 1/2 of the prize &Y 1/4 of the prize ) 1/4 of the prize
Federal Republic of Federal Republic of Switzerland

Germany Germany
Fritz-Haber-Institut IBM Zurich Research I[BM Zurich Research
der Max-Planck- Laboratory Laboratory
Gesellschaft Ritichlikon, Riichlikon,
Berlin, Federal Switzerland Switzerland
Republic of Garmany
_ b. 1906 b. 1947 b. 1933 _
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Quantum Corrals
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(Valley)

This figure is from
“SEMICONDUCTOR DEVICES:
Physics and Technology, 2nd
Edition” by S. M. Sze.

Static current-voltage characteristics of a typical tunnel diode. I, and V, are the peak
current and peak voltage, respectively. I;, and V,, are the valley current and valley voltage,
respectively. The upper figures show the band diagrams of the device at different bias voltages.
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silicon nanowires
diameters <20nm
defined by lithog

Source: Intel
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