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Subnanometer oscillations of the solid body surface of moving elements of MEMS
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DKcIepUMEeHTaIbHO 0OHApYKEHbI CyOHAHOMETPOBBIE KOJIEOAHUS TOBEPXHOCTH TBEPAOTo Tena,
BBI3BaHHBIE ANEKTpUYecKuM mnosuieM. OOBEKTOM HCCIEeIOBAaHUS CIYXKUJIa MOBEPXHOCTh MOJBUKHOIO
anekTpoaa MEMC cTpyKTypbl. AMIUTATY/Ia KOJICOAHHI COM3MEpUMa ¢ aMIUTUTYI0M KoJieOaHUi aTo-
MOB KPHCTAJUIMUECKOM perieTky TBeporo tena u coctaniuser 0,2—2 uMm. Perucrpanus npoBoauiach ¢
MIOMOIIBIO ONTUKO-3JIEKTPOHHOM CUCTEMBI, OCHOBAaHHOM Ha MCIOJIB30BAHUHU T€TEPOIUHHOTO JIa3epHO-
ro uHteppepomerpa. JlocTUrHyTa cpelHEeKBaIpaTHUECKass MOTPEIIHOCTh U3MEPEHUS MepeMEIIeHHA
MOABMXKHOTO ieMeHTa menee 0,15 nanomerpa.

Subnanometer oscillations of a solid body surface induced by an electric field were experi-
mentally detected. The object of study was the surface of the moving electrode of a MEMS structure.
The oscillation amplitude is comparable with the amplitude of vibrations of crystal lattice atoms of a
solid body (0,2-2 nm). The registration is carried out by an optoelectronic system based on the use of
a heterodyne laser interferometer. The achieved root-mean-square error of measuring the movements
of the moving element is smaller than 0,15 nanometers.

The observed subnanometer oscillations of the solid body surface indicate the possibility of
creation of gigahertz clock generators.
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Koncrpyxkius uccnexyemoit MEMS — ctpykTypsi: 1 — HETIOABMKHBIN AJIEKTPOT, 2 — AMIJIEKTPUK C BEICOKUM
3HAYCHUEM €, 3 — MOABIKHBIH d1ekTpos (I13), 4 — BO3AyIIHBIH HAHO3a30p MEXK/Y TIOBEPXHOCTHIO
JIDJIEKTPUKA U TIOBEPXHOCTHIO [10

Structure of the examined MEMS: 1 — stationary electrode, 2 — dielectric with a high ¢ value,
3 —moving electrode, ME, 4 — air nanogap between the dielectric and ME surfaces
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