| IpuMeHEeHEe HAHO30H 0B

ITOBEPXHOCTH C
aTOMapHBIM
pa3pelieHuemM

o KBaHTOBaHuUE
IIPOBOJIUMOCTH
IIPU KOMHATHOU
TeMIieparype

(2e7h)



IPOBOJAMMOCTH B METAIUIMYSCKUX HAHOKOHTAKTaX HaOJI0maeTCs IpH
KOMHAaTHOM  TeMmIepaType. Peanuzanuss  3ddexra  KBaHTOBaHUS
IPOBOJAMMOCTH TPEOYET, 4TOOBI NONEPEUHBIN pa3Mep KaHaja Obul OJIM30K K
(dbepMHUEBCKOM JJTMHE BOJIHBI 3JEKTPOHA, T.€. OKOJIO 1 HM I METaJljIoB.
KBaHTOBBIE CHUCTEMBI TOJOOHBIX Pa3MEPOB HMEIOT XapaKTEPHYIO IHEPTHIO
nopsaka E ~ h/md?, 6obimryro, uem KT mpu KOMHATHO# TeMIIEparype.



WYECKOTO TPABJICHUA HAa IOCTOSIHHOM W MEpeMEHHOM Toke u OIL[P-
00paboTku B Bojaopoze. JluaMerp octpus 30HA0B Obl1 MeHEe 1 HM ¢
oxaeHus oxojio 10 rpagycoB. [l JeMOHCTpallid KBaHTOBOTO
MPOBOAMMOCTH MBI HM3MEPSIN BOJbT-aMIIEPHBIE XapaKTEPUCTUKU
TOB. JIJIs MCKIIFOUEHHUS BO3MOKHOCTH IOBPEXKICHUS KOHTAKTOB H3-3a
MJIOTHOCTH  DHEPrUd  HANpPsDKEHHWE  MOJaBajioCh  KOPOTKUMU
HeIMU uMITyIbcamu (10 Mukpocexynn) co ckBakHOocThIO 1/1000.




HOT0 OQJTUCTUYCCKOTO JIBFDKCHMS JJICKTPOHOB. M3 BOJIBT-
IX XapaKTePUCTHK CIIEIYET, YTO IPOBOJUMOCTh OJUHOYHOTO
a TIPU MajbIX HAMNPSKEHUSIX B KOHTAKTE BOJIb(PaM-30J0TO
nonaneHa €/h, a mHe 2€4/h. Mbl Habmioganu CTyIEHH

e/h ¥ Ha 3aBHCHMMOCTH MPOBOJUMOCTH OT PAaCCTOSHHS
n-o0pasell, T.€. B cllydae M3MCHCHHMS ITOIEPEUYHOIO pa3Mepa
KOHTaKTa.

Bo3moxxHO, uTO HaOmogaeMbli 3G @PEeKT AEeMOHCTPUPYET APYroe
SIBJICHHC - BEIPOXKIACHHE CITMHA B BOJBb(PaMOBOM HAHO30H/IC.
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30 OTkioHEHUS
400 B B OT 3aKOHa

daynepa-
Hopareinma



OIIP-tura3ma — HICTOYHUK aTOMApHOTO a30Ta

Ynpasienue GopMUPOBAHUEM
KyOM4yecKoM 1100 rekcaroHajabHOU
¢dazamu
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= HU3KOC PACCCAHNUC SJICKTPOHOB

- IPOCTHIC KOHCTPYKIIUS U
TEXHOJIOTHS SIIUTAKCATAIBHBIX

CTPYKTYP
n IIpoOaemsi:

N - BBICOKMU YPOBEHb MOJSPHU3ALH;
KaK  CIEJACTBHE, CYIIECTBEHHO
BBIIIE BJIMSAHUE IIPOLECCUHTA Ha
rapameTpbl TPaH3UCTOPa




CCl,,
25-5mTorr,
U,=100-150V,
a =80 -—88°
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Angle of etching
profile, grad
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- Gecko style” dry adheaon a
flexible substrate

y» Shapovall), A. Geém?, S. DubonosY, |. Grigorieva?,
K. Novosdlov?, A. ZhukovV

D I nstitute of Microelectronics Technology RAS

Chernogolovka, Moscow region, Russia

2 Department of Physics & Astronomy, University of Manchester
Manchester M13 9PL, UK



| NSECES and geckos can Walk aleng Smootn Ssurfac
N any direction

n AFM, Van der Waals and capillary forces
n [echnology of gecko hair array
n Investigation of the gecko hair array parameters

n Optical properties of the gecko and butterfly hair
array

n Conclusion















Strongly trained professional has to use special equipment
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Sic.& Technol, 2003) that

Minimum D3 .
spacing g,

. F,_9°E; r°
Adhesion P,=-2= P (|6)

pressure D° 64F,



. Smaller F, gives higher pressure (with lower F, hairs can
be smaller radius and closer)

. Stiffer stalks allow greater packing density.

. Short, fat hairs give higher adhesion pressure (However,
short fat hairs placed on non flexible substrate are not
desirable for adhering to rough surfaces)

. Gecko hair array should be formed on flexible
substrate




WEL Cleaning of the silicon Wearer;

Jeposition of 5 pm  thick polyimide fiim

(pyromellitic di anhydri de-oxydianiline polyimide,

baked at 250" C) on asilicon wafer,

n deposition of the electron resist;

n €electron-beam lithography;

n 150 nm thick Al film deposition by aluminum
thermal evaporation, lift-off, polyimide etching by
electron cyclotron resonance (ECR) plasma
discharge in the Ar/O, mixture.




