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(K.Shimada, M.Yano, K.Shibatani, Y.Komoto, M.Esashi and T.Matsuo, Med.& Biol.Eng. & Comput.,18 (1980) 741)
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(M.Esashi H.Komatsu, T.Matsuo, M.Takahashi, T.Takishima, KImabayashi and H.Ozawa, IEEE Trans. on Electron Devices,ED-29 (1982) 57)

(M.Esashi, Y.Matsumoto and S.Shoiji, Sensors and Actuators, A21-A23 (1990) 1048)
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(K. Totsu et. al, J.of Micromech. Microeng., 15 (2005) 71-75)
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(J. J. Chen et al, Proc. of MEMS (2004)) (SCimpt & F Y ALY wafer)
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i Coill®2 mm)
MABER /L /EREIS L #close-up
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(S.Goto et. al, Proc. of MEMS (2007)) (S. Ichimura et al, Proc. ISMRM (2010))
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(Y. Haga, etal, IEEJ Trans. SM, 131 (2011) 102-110) (S. Suda, et al, JJSCAS, 17 (2015), 83-90)
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(N. Tsuruoka et al, Biomed. Microdevices (2016) 18:19)
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(S.Kobayashi, T.Mitsui, S.Shoji and M.Esashi : Two—Lead Tactile Sensor Array Integrated CMOS Interface Circuits, Using Piezoresistive
Effect of MOS Transistor, Technical Digest of the 9" Sensor Symposium,(1990) 137-140)
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M.Esashi : Integration and Packaging Technology of MEMS—on—CMOS Capacitive Tactile Sensor for Robot Application Using Thick
BCB Isolation Layer and Backside—grooved Electrical Connection, Sensors and Actuators A, 188 (2012) 103-110)
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M.Esashi, A.Kojima, N.lkegami, H.Miyaguchi and N.Koshida : Development of Massively Parallel Electron Beam Direct Write Lithography Using
Active-matrix Nanocrystalline=silicon Electron Emitter Arrays, Microsystems & Nanoengineering (2015) 1, 15029(1-8)
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14 Power MEMS
BINUHRI—EURER

Dummy coil
Thrust plate Combustor

H >
I

O
— i N > e
Ty = e
S}
Compressor / \\ Bearing Turbine Thrust
Dummy magnet Scroll Bearing Hiale % |
2007 FIZKEIL-HRAR/NDHRS—EY H#HERNIDARZ—E OO—% 2012 F(Z H AEELELI=EE/N
(HI, RALFBRKRFZRE EDHFHZE) (A2 aR)VE, BAAKRZETHER) HARZ-EURE
(Tanaka et a/, PowerMEMS 2007, pp. 359-362) (2007 EDRREIZEDIED)

Fuel pump

D7 3D RERERL

Methanol Fuel Fuel reformer
Circulation reservoir | i H,0, CO, Vaporizer
_* Methanol-air mixture Vaporizer
r\:é?,tcelre Fuel reformer
4W

30 kPa
700 cc/min

Electrostaically-actuated ST # ;
pressure-balanced microvalve : 1

(Normally-closed up to 40 kPa input) e = ‘_‘
FE MEMS /LD L TN E BB/ MEEEAR/ —LIRHEM S X T L B~ roOMBRER

(INFY=ZwHOBEILDHREHAE) (NFYZYOBTLDOHERHE)

(K. Yoshida et al, Sensors and Actuators A, 157 (2010) pp. 290-298, (K. Yoshida et al, J. Micromech. Microeng.,
pp. 299-306) 16 (2006) pp. S191-S197)

IM/0EEQr YR LLRAS RS

Ignmo? signal . Control circuit
Solder ball

Solid propellant
Electric feedthrough
Micro-ignition heater
Diaphragm

Si top layer
Glass middle layer
Si bottom layer _

Thrust Nozzle
TAHOEKRO YT LA RS R EDIEE pAEREBRDhOT/oOBEEROS v
(JAXA/ISAS, Bimif TEEDHRIAZE) TFLARSR%S

(S. Tanaka et al, Trans. Jpn. Soc. Aeronautical Space Sci., 46, 151 (2003) pp. 47-51)
LUNAR-A i i> A EIZ$T53IAES Penetrator DESHIEE 8 EL THIH
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HSRATLU AR SiC E—JLK (T ltoh, J.of Microelectromechanical Systems, 15 (2006) 859)
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(A.B.Randles et.al, IEEE Trans. on Ultrasonics, Ferroelectrrics, and Frequency Control, 57, 11 (2010) 2372-2380)
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