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AFSCiE, TMEMS JEH % B L 72 K AR OBHIN T & MiiERi) L, £5EMLERINL TS
1w iR T, BOEBAOWTIEROM/NESHM Y 27 & (LLF, 5 MEMS) ORFZEER% 2458 L
B MEMS O & 572 5/ b, mthielt, EEEILD7=0IZ, 34T DA 72 & DA HERA OB L O%RE
I LR D S QWA TEAT &, WUNEIR A~ D ZRBICRL O 72 D OB SRR DAL N R AT R Tl 5 = & ik~
TWa. RX T, fTHERT, Ay ZESCSNVA L—FHREIECTHRIET 286 (LT, Ay XA,
PLD(Pulse Laser Deposition)féf), > REEA I L OERRA 22508, 2406k 20000 T - S6H0AS aE oo

FTRIR L FD MEMS JEHEZ B E LTS

o5 2 3 [MEMS % B8 U= ARBEA OGN T <Ti%, BRIk 2 A A oA hiin T8 AT 4872 PLD
i & BIGHER Y FRA ZXRE LT, fEROBEMSRA OB T CIIREEz, M~ aum, EidE~%%
Bum LoULOMHIBEA OTRRIEZ BT L TWD. £7-, ERDBAREZBZ 2Lz B L, EZA 100um %z B
L L, MEEEDSLDDi, BERBEA D DIEBROT 0 H L FiEZRE LT 5.

PLD WA MM T, BIFERHCAC2%8tum OFEH S 2hET 5720, MimiEs2 a3 255 IS PLD B
MBI OHERER, RERSEITES S FEL2 M L, 18 100um, JEZ4 50um O GELZ ER LTS, 7=, B
R RWERFMER Y REEAOMTTIE, 1) BERHOMKEHITEH DRSS OWEINER LD 0B, 2)
WA DOBALR G2 BT 2B L UN3) MDD OME, ZFRFICEZDZ2VENRH Y, —xto &t
P AL MEADORAERE LW DA LT, R FBEAMEHZER LS, M EAT LS
HEZRRR L, 18 400pm, JE7 400pm OPAIE G2 FEBH LT\ 5.

BERERGA O DOJE L 100um OFEER O H L T, MTEEZEISIO/NS W T A YIEM LRI, &5
WEEDK NI L WV BORE LI 2 5 Z & T, AT FVXTE 240k/Im3 % H 9 5 B OREFHEDIK T % 11%
DIFICmZ 5 Z LT LT .

% 3% [MEMS Jifl%Z B L2 kAR OISR T, A8y 20, PLD Wifr, ShtERy RigEa B
K OBEREREA O BER DO EHR B E LTWA. 9, XU DI, MERERORRE RARD 5780, Eo
Foum O 28y ZREAIHR L, REEROBRIIZ X 0 @ ERRD 2 G U723 OV A EMRIE 2 FRIEL T D, %
INT A T X B IE 500pum DR R A R LTS, A LDEENC LY, ThU TRy FALEERIk D%
WHRRETHAZ L E2RLTWD., ZHICx L, b—FEBEZFH LML Y, B OREET %2 R
WEH, TOMHEBO B EIBN SENT AL 0 EHT D L —F 7T 2 MEERIEEZIRE, FEIEL T
5.

EUOIZ, BHEum O ARy XA LT, 7V AER TIEIAHEZIE 100um O L—F 7 2 M X5
MERNEBIER Z L 2R LTz, RIZ, AFEE, ELDK 10 50 PLD Bf<oR v R, #9100 15 ORER:
Aot L CGEAT 2121, B\OBFR~OIEBE IR 20BN’ H 5. £ 2T, PLD Bif LRy FRGA TIEY
T A, BEREHA TIEAY v b T, BANOBMREZER L, PLD A &R 2 MR TIREA2S 50um, 15 100um,
HERERG A CILE A 500um, 1 500pm DE T AT NSt e FH L TV 5.

54 (SRS 2 )5 Lz MEMS) TiE, SN - Siasms U 7= 7 HERCG 2R L7255 MEMS @
EHEAWE LTS, #BE, B/EL/Z MEMS U =7%F—& %, IF500um D/L 2 LMER:E I L 72 /&2 6um
DAy ZlaEgGiedmm AOL Y 2 RIRAT A4 X FTRYEN, 2O I 7 o FERED RS, MEMS #
WICTEWELTWS. -, BEBRIEREOEODEAVYELY FIA 7 I—R B2 ATA X, RNOETHEICHE L T
W5, BFEIEBR T, AMBICRET DAL =AML BRET 22T 4 ZNEE S &I, 2/ A L~D
FUMEELZHEIFE L, & ho—27 36mm, H&EEE 1,300mm/s, e s 35.5m/s2 2 EH L TW5. £7-, PID
N X DAL EROEREN 2 EBL L TV 5.

Fo5® Ui T, AL THOLNIHERREEZRIEL, S%OMELZRITND.

%« FRSCEE BRI, FI3L 2000 72 & 9532 300 354 1 M9 ORI 57, b L<ITITEL 800 5% 1 FRE L T 723wy,
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In chapter 1, the background and purpose of this study were described. Microelectromechanical
systems (MEMS) technologies are good at fabricating multi-functional micro-devices at low cost.
Nevertheless, practical magnetic micro-devices use bulk permanent magnets fabricated by conventional
machining, such as cutting and drilling. Therefore, to use permanent magnets in MEMS, new
MEMS-compatible integration technologies were required. So, the purpose of this work is to develop
MEMS-compatible micromachining and micro-magnetization technologies, and to develop MEMS using
developed technologies. Sputtered magnet, PLD magnet, bonded magnet and sintered magnet were chosen
as candidate magnets due to its high magnetic properties and its MEMS-compatibility.

In chapter 2, micromachining of PLD magnet, anisotropic bonded magnet and sintered magnet were
examined, which had not been realized yet. PLD magnet and anisotropic bonded magnet was embedded in
micro-grooves in glass substrates and polished, and a few hundred um size micro-structures were realized.
For sintered magnet, a few hundred um thick magnet substrate was realized using wire electrical discharge
machining reducing the magnetic property degradation.

In chapter 3, micro-magnetization of sputtered magnet, PLD magnet, isotropic bonded magnet and
sintered magnet were examined. Different from conventional millimeter order micro-magnetization, a few
hundred um wide magnetization were realized using partial laser heating under external magnetic field for
sputtered magnet. For thick magnets, such as PLD magnet, isotropic bonded magnet and sintered magnet,
thermal insulation methods using low thermal conductivity material and slits were used to realize partial
laser heating of magnets.

In chapter 4, a MEMS linear motor utilizing micro-magnetized sputtered magnet was designed,
fabricated and evaluated. The linear motor consists of moving slider including the magnet, fixed coil and
linear guideway. In the driving experiments using external laser displacement position sensor for the
feedback control, fabricated linear motor realized 36 mm stroke, 1,300 mm/s maximum speed, 35.5 m/s?
maximum acceleration and positioning using PID controller.

In chapter 5, summary and future works are described.
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