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MpuHumMn paboTbl aToMHO-cunoBoro Mukpockona (ACM) ocHOBaH Ha CKaHMPOBaHWM MOBEPXHOCTU
obpasua 30HOOM, M3MEHEHUE MOSIOXKEHUSA KOTOPOro no Tpem B3auMHO neprneHauKynspHbiM ocam X, Y, Z
OCYLLEeCTBNAETCA nNpu MNOMOLIM nNbe3ockaHepa. B Buay He uvaeanbHOCTU Nbe30oKepaMuku CkaHep
MUKpOCKONa [aeT HEeNUHEWHYK 3aBUCUMOCTb MO BbICOTE, YTO MPUMBOAUT K WCKaXEHUIO MNonyvYaeMblxX
n3obpaxeHun. Takum obpasom, ons obecneyeHmss JOCTOBEPHOCTM pe3ynbTaToB NEpUOgNYECKN BO3HUKAET
HeobXoOUMOCTb KanmMbpoBKK CKaHepa.

Kanubposka ACM no Z o6bI4YHO BbINOMHAETCSA C NMOMOLLbI0 TECTOBOrO 00bEeKTa N3BECTHOW BbICOThI.
lMockonbKy HEBO3MOXHO CyLLIECTBOBaHME €AMHOr0 3TanioHa Mpu M3MEpPeHUWM BbICOT, pasnuyalrowuxcs B
HaHOMETPOBOM Auana3oHe pa3mMepoB Ha 5 NopsakoB, AN KanMbpoBKkn HEOOXOAMMO MCMONb30BaTb Habop
3TanoHHbIX CTPYKTYp. Takme CTPYKTypbl MOXHO pas3geniTb Ha eCTeCTBEHHble W crneuumanbHO
N3roTOBMNEHHbIE 3TanoHbl BbICOThI. K NepBbIM OTHOCATCS KpUCTanibl — MPUPOAHbIE STANOHbI, KO BTOPbIM —
CTPYKTYpbl C U3BECTHOW BbICOTOMW, M3rOTOBIIEHHbIE NO crneunanbHbiM TEXHOMOMMAM (KONnouaHble YacTuLbl
30M0Ta, psabl NONUCTUPEHOBLIX cAEP, KANMOPOBOYHbIE PELLIETKN 1 T.M.).

Ona kannbposkn B ananasoHe BbICOT 0,1-10 HM MOryT ObITb MCMOMNB30BaHbI aTOMHbIE CTYNEHWN B
Kpuctannax. Kpuctannel, uMmelolime MAOCKOCTb CNamMHOCTW, NPW packorne 4acto obpasylT CTyneHu
BbICOTOM, KpaTHOW napameTpy aremMeHTapHon sverkn. OgHako, MHOXMWTENb KpaTHOCTM — BeENWYMHAa
HEMOCTOsIHHAsA, YTO 3aTpPyAHsIeT NonyvyeHne cTabunbHbIX 3TanoHoB. B pabote [1] npennoxeH ctaHOapT B
BMAe CTyneH4yaTon noBepxHocTtu Si (111), nony4eHHON CKONIOM B CBEPXBBLICOKOM BaKyyMe, U cneumarnbHas
npouenypa onpegeneHns BbICOTbl CTyMeHbkM Ans kannbpoBkM Mbe3ockaHepa. [lockonbky abcomoTHas
BENMMYMHA CTYMEHbKM He MOoXeT ObiTb onpegeneHa ApyrMMyM MeTo4amu, aBTOpbl NPEAnoNoXwnu, 4YTo
MOHOATOMHasi CTyneHbka, Habngaemasi Ha noBepxHocTu Si (111), TOYHO COOTBETCTBYET LBOMHOMY CIIOHO
n umeet BbicoTy 0,318 HM. KanubpoBka BbINONHAETCS C NMOMOLLBIO MOCTPOEHUSI TMCTOrpamMMbl BbICOT U
MaTemaTnyeckon obpaboTkuy, yuuTbiBaloLen apend 1 nckaxeHus. B pesynbtate nposeaeHHon o6paboTku
cpedHee CTaHOapTHOE OTKMNOHEHME BbICOTbl CTyneHen ymeHbllaetcss Ha 50%, TOYHOCTb U3MepeHMUs
BbICOTbI CTYNEHbKN oLeHmBaeTcs B 5%.

IOna kannbpoBku nbesockaHepa ACM npu namepeHusx B guanasoHe BbicoT o [ 10 HM Hamum
npeanoXeH HOBbIA 3TanoH. OTanoHHbIN obpasel npeactaBnsetT cobow Kpuctann TpurnuuuHcynbdgaTa
(TrC), ckonoTbin no nnockocTt cnanHocTtu (010), HopmanbHOM K OcK Nonspudauun. B pesynetaTte packona
Ha MOBEpPXHOCTM 0OpasylTCs OCTPOBKU W BMAaAWHbI, natepanbHble pasmepbl KOTOpPbIX MOryT ObiTb
pasnunyHbl, a BbicOTa M rMybuHa oamHakoBa M cocTaBnsieT b/2 (roe b - napameTp MOHOKIMHHOWM
anemeHTapHon auenkn TIC, a = 0,91 UM, b = 1,27 HM, ¢ = 0, 57 HM, 3 = 105°). NOCTOAHCTBO BbICOThI
(rmyOvHbI) OCTPOBKOB (SIMOK) Ha MONSAPHOM MNITOCKOCTU Ckorla obecneumBaeT BbIMOSTHEHNE OCHOBHOIMO
ycrnoBusi  kanubpoBkM Mbe3ockaHepa (CTabwunbHOCTb MapamMeTpoB TECTOBOW CTPYKTYPbl 3TanOHHOrO
ob6pasua).

O6Gpa3soBaHue KpyrnbiX BbICTYMOB M IMOK CYOMWKPOHHBIX faTeparibHbIX pa3mepoB C OOMHAKOBOW
BbicOTOM (rnybuHOI), cocTaBnawwen ¥2 b Ha NONApHOM NMOBEPXHOCTM ckora Mbl Habnwoganu [2, 3] npwu
paboTe B KOHTakKTHOM M MNOMNYKOHTakTHOM pexumax ACM. OHu obGHapyXmBalOTCs Ha MOBEPXHOCTU
kpuctannos TI'C pasnuyHon NpeabiCTOpUU (COCTApPEHHbIX, OTOXOKEHHbLIX M 0BMyYeHHbIX), N reHeTUYeCKn
CBSI3aHbl CO CMOUCTOW CTPYKTYpol. MHOrouMcneHHble HabnogeHust 3a OCTPOBKaMW WM sSIMKaMWU Ha
pasnuyHbIX y4acTkax MOBEPXHOCTU B NPOLIECCE HarpeBa W OXNnaxaeHust o6pasLoB nokasanu, Y4To BbiCOTa
(rmybuHa) OCTPOBKOB (SIMOK) OCTaEeTCs HEM3MEHHOW BO BPEMEHU U MPWU U3MEHEHUW TemnepaTypbl. [JaHHbIN
akT CcBMOETENbLCTBYET, 4YTO MpeasioKeHHast 3TanoHHas CTPykTypa YCcToWuMBa K psgy  BHELUHMX
Bo3gencTeuin. Kpmuctann TI'C nerko JocTtyneH, NpocT B 00paboTKe, U XapakTepHbIE OKPYrIble 3rEMEHTbI
3TanoHa nerko pacnosHatotcsa Ha ACM nsobpaxeHusx.

Mpegnaraembin  cnoco® KanMOpPOBKM Mbe30CKaHepa MNO3BONSIET MOBbICUTL TOYHOCTb ACM —
N3MEpPEHNI U CHU3UTb TPYAOEMKOCTb M3roTOBIIEHMS 3TanOHHbIX 06pasLoB, a Takke obecneynTb BbICOKYHO
BOCMPOW3BOAMMOCTb TECTOBbIX CTPYKTYP.

ACM wuccnepoBaHue npoBoausniocb Ha mukpockone Solver P-47-SPM-MDT (cdpupma NT-MDT .
MockBa) B KOHTAKTHOM U NONyKOHTakTHOM (tapping) pexumax ¢ nomoubto kaHTunesepos NSC11 (dmpma
MikroMasch r. TannunHH, OcToHNS).

PaboTta BbinonHsanack npu nogaepxke rpaHta POOU (npoekt Ne 00-02-17506).
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A principle of a atomic force microscope work (AFM) is based on scanning of a sample surface with
a probe. A Probe or a sample change position along three one-to-one perpendicular axis X, Y, Z with a help
of a piezoscanner. In view of non ideality of a piezoceramic, a microscope scanner gives a nonlinear
dependence of moving from a voltage, that bring about distortions of obtained images. Thus in order to
supply a validity of results it is periodically necessary to do a calibration of a scanner.

A calibration of AFM is usually realized with a help of a test object of known height. As far as
existence of a uniform standard for calibration in bride height diapason is impossible, it is necessary to use
a set of calibration structures. Such structures may be dived on natural and specially made standards of
height. To firsts it is refered crystals, to seconds it is refered structures made by special technology (colloid
particles of gold, calibration gratings etc). ]

For the calibration of AFM scanner in height diapason from 3 A to 10 nm we have offered the new
standard. This standard is a triglycinsulfate crystal cleaved along the plane (010), which is perpendicular to
the spontaneous polarisation vector. In result of cleave islands and the pits appear on the surface. This
formations have different lateral sizes, but height (depth) of them is always b/2 (where b being a parameter
of the TGS monoclinic unit cell, parallel to the vector of spontaneous polarisation; a = 0.915 nm, b = 1.269

nm, ¢ = 0.573 nm, 3 = 105 O). The stability of the height (depth) of the islands (pits) supply the completion
of the basic condition of a scanner calibration (the stability of the parameters of the standard sample test
structure).

We observed the stability of the height (depth) of islands (pits) in a contact and tapping modes of
AFM. Many observations of the islands (pits) during heating and cooling have shown that the height
(depth) of the islands (pits) leaves the same in time and under changing of the temperature. This fact
witnesses that the offered standard structure is firm to the row of the external influences.

The offered method of calibration allows to increase the accuracy of the AFM measurements and
to decrease the difficulty of making of the standard samples? And also to supply the high reproduceness of
the test structures.

AFM observation was carried out on microscope Solver P-47-SPM-MDT (firm NT-MDT Moscow,
Russia) in the contact and tapping modes with the help of the cantilevers NSC11 (firm MikroMasch Tallinn,
Estonia).

The work was made under support of Russian fund of Fundamental Researches (project 00-02-
175086).
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