L
5

L]

M
2

...
- ol s et
i " . e - e
® - s
. " L '

»

p ’]
& b - L d
Y ot okt
» ) ; L TN
L/ "
v e

- . —— g 1 ) Yy I R P -
g al.ﬁ’ﬁl. Y g ", 5 LI SO

Ry
-y
¢

by T 7S 4
] St VL R B

o .
Yol A gl i

9 e L
......:4.-..‘. _— o

& ~as RS

«n
. g han o ‘-! %

%
«IE __ e - o e P
- <3
A et - | - "
> , L M A T 8k
W ' L S - }..?..l' 1 . vl
P | sl TS e

- 4,343,993
Aug. 10, 1982

[451 .

IS

f the History of Chem

of Richterswil, Switzerland
Internationsal Business Machines
Corporation, Armonk, N.Y.

Sep. 12, 1980

Breakthrough

g
O
o
7
£
L
£
O
‘m
m

-

ivision o

»

[54] SCANNING TUNNELING MICROSCOPE
[75] Inventors: Gerd Binnig; Heinrich Rohrer, both
{21] Appl. No.: 186,923
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Binnig et al.

ABSTRACT
Angstroms. The vertical separation between the tip and
sample surface is automatically controlled 50 as to main-
-tain constant a measured variable which is proportional
‘of the scanning tip are graphically displayed. This is

conveniently done by displaying the drive currents or

voltages of piezo electric drives.

The vacuum tunnel effect is utilized to form a scanning
tunneling microscope. In an ultra-high vacuum at cryo-
genic temperature, a fine tip is raster scanned across the
surface of a conducting sample at a distance of a few
to the tunnel resistance, such as tunneling current. The
position of the tip with respect to the surface is con-
trolled preferably by piezo electric drive means acting
in three coordinate directions. The spatial coordinates
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