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Pa3zpaboTtaHbl 25IeKTpOCTaTHYECKUE MUKPOTEHEPATOPhI, OCHOBAHHBIE Ha
MOJYJIALIMM MHUKPO- ¥ HAHOMETPOBBIX 3a30pOB B CTPYKTypax memanl — Ou-
INEKMPUK (CecHemOIIeKMPUK, dTIeKmpem) — 8030VUIHbLU 3A30P — HOOBUNHCHBIU
anekmpoo (I19) 3a cuer sHeprun BUOpamuii B oKpykarotiei cpexae. [Tokazano,
YTO 3a CYET BBICOKOHM IUIOTHOCTH AJIEKTPUYECKOUN sHepruu B 3a3ope (1o 0.1-
0.4 MJIk/cM?) MOIHOCTh T€HEPaTOPOB MPH HHU3KOYACTOTHBIX KOJIEOAHMAX B
o6mactu 10-200 T'ip Moker mocturats 10 MBT/cM2. YcraHoBiIeHO, YTO B MeXa-
HUYECKUX CHUCTEMaX C YKa3aHHOU KOHCTPYKIIUEH ¥ MOJBUKHBIM DIIEKTPOIIOM,
3aKperICHHBIM 4epe3 MPYXKUHY Ha Kopmyce (puc. 1.7, a), AocTukuMa 3JeK-
Tpuueckas MOIIHOCTh 10 1 MBT/cMm2. TIpu peanbHBIX 3KCHEPHMMEHTANBHEIX HC-
CIIeJIOBaHMAX OHa cocTapisma 150 MxBt/cm? (puc. 1.7, 6), 9TO 3HAUHTENBHO,
1o 10 pa3, npeBpIIaeT MOUTHOCTh U3BECTHBIX MUKPOTE€HEPATOPOB.

Electrostatic microgenerators based on modulation of micro- and nano-
gaps in metal-dielectric (ferroelectric, electret) — air gap — moving electrode
(ME) structures by means of environmental vibration energy were developed.
The output power of the generators was shown to reach 10 mW/cm? at fre-
quencies of 10-200 Hz owing to high density of electric energy in the gap (up
to 0.1-0.4 mJ/cm?). The electric power up to 1 mW/cm? was found to be
reached in these systems with the ME fixed on the framework by a spring
(Fig. 1.7, a). Under real experiment conditions, this power was about
150 uW/cm? (Fig. 1.7, b), exceeding considerably (up to 10 times) the power of
known microgenerators.
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Puc. 1.7. Onextpocratnueckuit MOMC-Teneparop: a — cxema
(1 — mOABWKHBIN NMEKTPOI, 2 — TOIOKKA € dICKTPooM (3) u dnekTpeToM (4),
5 —3a30p, 6 — npyxuHa); 6 — ero HIKCICPUMEHTAIbHBIC HATPY30YHbBIC XapPaKTEPUCTUKH
(TuToIIa b MOABMKHOTO 37IEKTpoa S = 1 cM?, TOBEPXHOCTHBIN MOTEHIHAT
anektperaVp= 180 B, f = 150 ', MuarManbsHe1ii 3a30p dmin = 4—6 MKM)

Fig.1.7. Scheme of the electrostatic MEMS generator (a):
1- moving electrode, 2 — substrate with electrode (3) and electret (4),
5 —gap, 6 — spring; and loading characteristics of this device (experiment) (b):
The moving electrode area is S = 1 cm?, the surface potential of the electret
is Vp=180 V, f = 150 Hz, and the minimum gap iS dmin= 4—-6 um



