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BBepneHue

Bbicokoe KayeCTBO MOKPbITUSI SIBNSIETCS HenpeMeHHbIM TpeboBaHMEM K TOTOBbIM U3OEenusiM.
CTpyKkTypa MNOBEPXHOCTM SBMSIETCA KOCBEHHLIM KpPUTEPUEM, MO3BOMSIOWMM MOMYYUTb WHGOPMAaLMIO O
KayecTBe paccmaTpMBaeMoro MOKPbITUS M OMArHOCTMpPOBaTb Mpouecc HaHeceHusi. Mukpopenbed MoXeT
TaKkke BINUATL Ha CBOWCTBA pacCMaTpyMBaEMOro MOKpbITUS. B CBA3M ¢ 3TUM NpOBOAMIOCH M3ydYeHMe
MUKpopenbeda NOBEPXHOCTU HAHOYTNEPOAHLIX MSIEHOK HAa MONIMMEPHbIX NOASOXKaX, NpegHa3HayYeHHbIX s
ncnonb3oBaHMsa B TexHomnormax POC un meguko-buonormdecknx obrnacTtax, a Takke WuccrnegoBaHue
N3MEHEHMS1 OAHHOW MOBEPXHOCTM B 3aBMCUMOCTU OT PEXUMOB HAHECEHWUS MNEeHOK ANsi YCTaHOBIEHUS
KOppensauumn ¢ 6UoaKTMBHOCTLIO U 3NIEKTPOIU3NYECKMMUN CBOMNCTBAMM YIIepOoa-NOfMMEPHbLIX HAHOCTPYKTYP.

OnpepeneHne CTPYKTypbl MOBEPXHOCTU NOKPbLITUA U €€ XapaKTepPUCTUK

PaccmaTtpusanucb obpasLbl yrnepoaHbIX NneHoK pasnuyHom TOMLWUHBI Ha
nonuatuneHtepedTanarte u TenoHe, NOABEPrHyTbIX pa3nuyHon obpaboTke.

Ons onpegeneHns CTPYKTYpbl MOBEPXHOCTU  WUCMONb30Barcs aTOMHO-CUIMOBOW  MMKPOCKOM
«®emtoCkaH» (MIY) ¢ makcumansHbIM nonem ckaHupoaHus 10x10 mkm. [Onsa kaxgoro ns obpasuos 6binu
Nnony4yeHbl CHUMKM NOBEPXHOCTM B Pa3HbIX TOUKaxX M Mpu pasnuyHoM yBenuyeHun. Pasmep ckaHoB Bpanca ot
10 mkm go 0,2 mkm. [Ins BCeX CKaHOB ONpenensnMcb METPONornmvyeckne XapakTepUCTUKU MOBEPXHOCTMU.
PaccmaTprBanmMcb nNpogunm MOBEPXHOCTU B HECKOSIbKMX CEYeHMsX, OLeHMBanacb LWepoxXoBaToCTb M
nrnowagb peanbHON NOBEPXHOCTW, ONpeaensanvcb napameTpbl 3epHa.

Mpu aHanu3e npodwns NMHUKM, OMpedensnucCb FOpU3OHTanbHOE M BepTUKanbHOE pacCcTosHME
Mexay BblOpaHHbIMW Ha MNpodune NMHUKM Touykamu. [laHHble napamMeTpbl MO3BOMAT Erko OueHuWBaTb
pas3Mepbl MHTEepecylLwwmx ocobeHHocTen Mukpopenbeda (3epeH). lMpu npoBedeHun aHanmsa 3epeH C
MOMOLLIbI0O (PYHKLIMM MOCTPOEHUSA U3ONWHWUMA Haxoaunucb nepuMmeTp, nnowaab U obbem 3epHa. AHanus
LLepOoXoBaTOCTN MNOBEPXHOCTU ABMSIETCA O4HUMM K3 Hambonee BaXkHbIX MNPU M3y4eHUU MUKpopenbeda
nosepxHocTu. CyllecTByeT uenbii Habop napamMeTpoB LIepOXOBATOCTU, OCHOBHbIM U3 HMX aBnsetca Rq
(cpenHekBagpaTUYHOE OTKITOHEHME).

COBOKYMHOCTb  pas3NWyHblIX MapaMeTpoB MO3BOMSET OUEHUTb COCTOSHWE MNOBEPXHOCTU U
npousoweawme B pesynbTate Kakoro-nmbo BO3OEeNCTBMS Ha MOBEPXHOCTb M3MEHEHUS B ee CTPyKType.
XapakTepucTuMKM MOBEPXHOCTM UccredyemblXx OOpasuoB HAHOYIMEepoAHbIX MIIEHOK Ha MNONMMEpPHbIX
noanoxkax npueegeHsl B Tabnmuax 1-2.

Tabnuua. 1 XapakTepucTmkM NOBEPXHOCTU 0OpasLoB HAHOYTMEPOAHbLIX MIEHOK Ha NMOMUMEPHBLIX MNOANOXKaX
(pa3mep Kagpa 2x2 MKM)

3epHo
ds= Fopu3oH
O6pasel OnucaHne  obbekTa Ry, HY S, HZ: =5-Sy TanbHbl Mepumer OGLem
nccnegoBaHuA HIVI2 n p vV HM3
pasmep | L,Hm ’
r, HM
r3(100) | N9T®; a-C:H~100A | 1,33 | 4,016:10° | 2,47.10° | 120 677 3,869:10"
r3(400) | NOT®; a-C:H ~400A | 2,64 | 4,025-10° | 8,65-10° | 117 888 4,602-10"
r3(700) | NOT®; a-C:H~700 A | 3,39 | 4,029-10° | 1,56-10" | 92 686 1,485-10°
r3(1200) | N9T®; a-C:H ~1200 A | 8,47 | 4,037-10° | 2,48.10* | 107 899 1,57-10°
M3Td (KOHTPOIb) 2,66 | 4,028-10° | 2,12:10° | 356 - -
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Tabnuua. 2 XapakTepucTvkv NOBEPXHOCTY 06pa3LioB HaHOYIEPOAHbIX MIIEHOK Ha MOSIMMEPHbIX NMOAJIOKKaX

ot s o® | R cobow | s s |25
CTen, HM
647 EV:IBI;I'GD obpabotaHHbii CF4 5 é 22773112mr111m; 1,327 | 68 7.422.10° | 1,49-10°
646 EV:IBI;I'GD obpabotaHHbii CF4 10 é 229816238mr111m; 1,169 | 129 8.369-10° | 5,39-10°
648(1) Ef;i_c":gpffgga/{'”b'“ CFa 5 X 3318 i 1133 |88 1128107 | 7,17-10°
648(2) | o 1 el O 10 e | 1,519 |95 8,159-10° | 8,45.10°
649(1) Eﬂz_co:gpffgga;”b'“ CFa 51X 2735 N | 5263 | 111 7,59110° | 1,55-10°
649(2) Eﬂi_éﬁ_‘pﬁggﬁg”bm CFa 107 X: 3230 1M | 3,137 | 103 1,037-10° | 1,82:10*
650(1) Eﬂz_cfgpf?gga;”““ CFa 5] X: 2953 N | 2858 | 107 8,917-10° | 1,67-10°
650(2) Eﬂi_éﬁ_‘pfggga;\”b'“ CFs 107 X: 3064 1M | 515 | 08 9,041-10° | 3,26:10*
650 | MI9T0; ALO5 o-C:H -800A [ X: 6963 mmi |1 y1q, Tog, 5672.107 | 5.6210°
651 | TI9T0; AO5 o-CH -100A [ X: 6963 mm: |10, o' ggq 5573107 | 4.6310°
652 | Techrion; o-C:H —100 A é 87?31‘4&“ 74.46 | 925 6,56210" | 2,09-10°
655(1) | Technion; o-C:H ~400 A é 11882822; 42,05 | 1280 1,0410° | 2,52.10°
Tedpriow, kowTpone T toaeam: | 27,4 | 768 1,026-10° | 1.10°
653 L?Ai)HOH obpaboTaHHbin CF4 30 é 997%254nr:1m; 335 |1221 0,588-10" | 5,36-10°
654(2) L‘Zf;”i.”cffﬁ%?/?””b'ﬁ CFa 301 X: 9292 N | 47,57 | 768 7,581107 | 1,15.10°
655(2) :,;f?ﬁo?ﬁﬁj?)?zmblﬁ CF4 30 é 9%%234mr111m; 806 |565 1,033-10° | 6,17.10°
BbiBoabl.

COBOKYMNHOCTb NapameTpoB MUKpoperbeda NOBEPXHOCTM HAHOYINEPOAHbIX NIIEHOK HA NOMMMEPHbIX
NOANOXKax NO3BONSET caenatb CneaylLine BolBOAbI:

— C POCTOM TOMWMHBLI MIIEHKU BbICOTA HEPOBHOCTEN (LLUEPOXOBATOCTb) pacTeT, Torga Kak
OVaMETP KOHINIOMEepPaToB, U3 KOTOPLIX POPMUPYETCS NIEHKA, NPUMEPHO OAMHAKOB;

— npepBapuTenbHas obpaboTtka noeepxHocTu MNATO hpeoHOM yBENMUMBAET LLEPOXOBATOCTb
YrNepoaHON NIEHKN;

— TedrnoH obnagaeT GonblUEN LIEPOXOBATOCTLIO MO cpaBHeHuo ¢ [OTd, yto NpuBOAUT K
YBEMNUYEHMNIO LLIEPOXOBATOCTN NOBEPXHOCTM HAHOCUMOW MMEHKN, a TaKke K OnpeaeneHHOMY N3MEHEHMIO
BMOA NOKPbITKS.
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STUDY OF METROLOGY CHARACTERISTICS OF THE THIN FILM COVERING SURFACES WITH THE
ATOMIC FORCE MICROSCOPE METHOD
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Study of the surface microrelief of nanocarbonic films on polymer substrates was made. These films
are meant to be used in radio-electronic devices (RED) technology and in medical-biology fields. Also the
change of this surface was examined depending on the film application mode to establish correlation with
bioactivity and electrophysical properties of carbonic-polymer nanostructures. Atomic force microscope
“FemtoScan” (Moscow State University) was used to determine the surface structure. Surface scans from 10
mcm to 0,2 mcm were investigated. Metrological characteristics of the surface were taken for each scan.
Surface profiles in several sections were considered, the roughness and the real surface area were
evaluated, grain dimensions were estimated. On the basis of this surface microrelief analysis some
conclusions were made on the change of the covering surface type depending on the film thickness and the
structure of the substrate used.




