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dopmupoBaHMe HaHOPa3MePHbIX OOBLEKTOB B KOHUrypaumm
30HO0BbIX MUKPOCKOMOB: MOANMULMPOBAHHbIE 30HAbI, JTOKanNbHOE
MoandounumpoBaHmne NOBEPXHOCTU B ra3oBON (pase 1 pacTtBopax.
KBasunutorpadgus.



dakTopbl, onpeaensoLme NoKanbHOCTb

COBEpPLUEHCTBO
copmbl ocTpuA

CKOpPOCTb
ABUXeHUsA

""" cocTaB
3a3opa

paccTosiHne
30HA-NOANIOXKA

v

TOK (STM), mopdonorus
cuna (AFM) NOANOXKMH

v
nosne, HarpeB, MexaHn4yeckne Bo3aencTBus

Bakyym
[a3
PactBop

dparmeHThbl
TBEepaou dasbl



. — «MpsaAmonuHenHoe» nepeocaxaeHne
.5 mM Ag+ : il
graphite (0001) (HepocTaTO4YHAA NOKaNbLHOCTD)

~ 100 x 20 HM

nanostructure
O=Ag*
e= Ago

I - it |

[MepeHoc cepebpa Ha rpachuT
nepeocaxaeHnem B pacTBope

[lepeHoOC 30Mn0Ta ¢ 30HAa Ha KPEMHUN
NpU UMMNYyJibCax BbICOKOIO HarNpsXKeHUs

Chem. Rev. 97 (1997) 1195




AneKkTpoocaxaeHune Ha aedeKkTbl,
co3aHHble 30HAOM
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MoaenupoBaHue pocTa knacrtepa Ha aedekte (Monte Carlo)
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KoHdurypauus ex situ CTM (Ha Bo3ayxe, KOMHaTHasa Temnepartypa)
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MoauduumnpoBaHue 3oHA0B. lNpeaBapuTenbHoOe CBA3bIBaHUE peareHTa.
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CpaBHUTENbHbIN SKCMNEPUMEHT:
NpsiMoe ocaxaeHue cepedbpa
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‘Jump-to-contact’ — MexaHM4Yecku nepeHOC MeTarnsa ¢ 30HAa Ha NOBEPXHOCTb
Nnpu KPaTKoOBPEMEHHOM KOHTAaKTe€
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Si(100), 5 K
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MexaHu4eckoe MaHuunynumpoBaHue 30HAOM
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AFM — maHunnynupoBaHue 4YacTtuuamu

KOJINOMAHOro 3o50Ta
(KOHCTpPYyMpoOBaHWe BONHOBOAA)

Adv. Mater. 13 (2001) 1501
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«PaHHAA» 30HAOBaA nuTorpacgus: yCnoBHO yrnpaBnsemMble peXxXumbl
(nokanbHbIN HarpeB.)
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Jlntorpachma B KoHUrypaumm 3oHAOBbLIX MUKPOCKONOB,
ocaxaeHue u3 razosoun hasbl M U3 pacTBopa

Ni(CO), — Ni

X 0.500 pmw/div
Z 50.000 nu/div

Chem. Rev. 97 (1997) 1195



OKucneHue n TpaBneHue B 30HAOBbIX NUTOrpacgpruIeckux pexmmax
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INlntorpadcdmsa B KoHdUrypauum

A. Elimination
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JNlntorpacdma Ha ocHoBe nokanbHOU rmapocdunusauum
(AFM-aHogupoBaHue BO BriaXkHOM BO3ayxe)

OH OH OH OH OH OH OH

HTS Hexadecanes

aJiKaHTUNoOn
— CH,CH,CH,CH,CH,CH,CH CH,

a 0.2 0.4

pm

Anodization Lithography

~1 um/c

Soft Matter 5 (2009) 164




NMmMoOunnusauma yrnepoaHbiX HAHOTPYOOK Ha rMAPOo¢UNbHbLIX y4YacTKax
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Ummobununsauma konnouagHoro 3onota Ha AFM-oKUCneHHbIX y4acTKax
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«Dip-pen» (DPN) nutorpacduyeckune TeXHUKn
Write direction
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Chemical systems of adsorbates and substrates that form SAMs

Surface Substrate Adsorbate(s)
Metal A R-SH, R-85 R, R-S R,
R-NHi:, R-NC, R-S¢, R-Te
Ag R-COOH, R-SH
Pt R-NC, R-SH
Pd R-SH
Cu R-5H
He R-SH
Semiconductor GaAs (1-V) R-SH R - ankun
[nP (III-V) R-SH
CdSe (11-V1) R-SH
Znde (11-V1) R-SH
Onide Al O, R-COOH
TiO: R-COOH, R-POsH
Y Ba,Cu, O _g R-NH;
Tl-Ba—Ca-Cu-0O R-SH
[TO R-COOH, R—-SH, R-Si(x):
S10, R-Si{x)s
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AFM-nutorpadcdusa c HarpeBaeMbIM Habopbl 30HAOB
30HAoM (MoaucmumpoBaHmne NOMMepoB)

AFM scanner tube
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(A) Microcontact printing (pCP) 30 >Cme Fast, parallel
(B) Dip-pen nanolithography (DPN) €= 10 <mm? Slow, serial
(C) Energetic beams (e, wons, photons) 101 >cm” Fast, parallel
(D) Solvent/heat reorganization < 100500 =em? I
(E) Dhffering functionality < 10-50 > pm? —— NC
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