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Atomic Force Microscopy: Its Evolution and Prospects

Toshio ANDO™ **

Among various types of scanning probe microscopes, the atomic force microscope (AFM) is most widely
used. This is because AFM can be applied to various types of materials (ranging from metals to
semiconductors, ceramics, and biological samples) and environments (vacuum, air, and liquid). The
original configuration of AFM system was quickly reinforced by the introduction of various techniques
including microfabricated cantilevers, methods for detecting cantilever deflection including an optical
lever method, and some operation modes. This reinforcement was followed by its evolution towards (1)
achieving extremely high spatial resolution and force detection sensitivity, (2) applications to biological
samples, (3) creation of various practical instruments for the analysis and processing of materials and
devices, and (4) understanding of cantilever dynamics associated with the tip-sample interaction and
image contrasts given by the dynamics. This article does not intend to cover the whole range of progress
in AFM technology. Instead, highlighting optical techniques involved in AFM, this review summarizes
the fundamentals of AFM, outlines its evolution and current state, and briefly expresses author’s views
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on the prospects of this field.
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SEEICETE> TS, FHZEMNL ZOBRPE Z F
THEOPMAEICZFEAARTH 228, 2 FThLE
VB Z B L CHi L W 2T 2 2 L EE L Bbi
%, W FM-AFM O 248157 i 68 |3 [ A 21 2 AR 73 11
W5 L 7K DB DEEE Y D2k A CEMINICH B o ~
Vy 7 ARMBHETELY g ELTWS, —H, &
W AM-AFM DOBHFIC X b, ARy T OB I EEIC
o TWLRYH I s WG L EENEE fR b D AFM
EERBARE R DO TlE v, BUROEEMER A v F L
NPy HEFTHIRSNTED, 2HEREDI 543
EH LSRR CH 5 9. Wi, 22 fERE & b AFM
ORI EIZdH OB TE R, LA, foBd
AU, HOBBEMEIE) LRSS BB RE e T,
7, Ihoofiz)AERIE, N AP, BRI
K, &R, Y & oWt 2 2 SR O FEMBLAR I 1
G702 S SICED S T EWEEEEZ S, IFE
T BEE R b o EHWN e AFM BIESE - v — x5
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