[l i L =7

MICROMACHINE
1996.7

ORECEKRE 2 OrEVIR 19
@< o073 DIREBN 3 @AFEEEE [MItESREA] (5810m@). 22
OMMC DFEEEE). 5 g

@BHIZLD 17




M 2 R

BHw1ovavsrtr2— HBERE

A A # A

MEMNHHEEOBRILE LT, SO (M) x4 27u~x> 2y —OBRARIHMIEL F L0 %%
SKICHEOZ z % b, EOHRE L E+Tw s T d,

CHAMD LI IZ, ¥4 703 yEiffE, BEO~YA A Z7uiLe =L 7 U =2 2DREEEHM O
AEHEIC L B ZEGHGA GBS, T/, A 27u¥—T o) — ALIES. SeHERIC
VRELEHERERIATADIEHRICRLZEDTELVWLDTHN 3, T2, ANRIBSELREDAEDY R
TLADEIRNF b, BEFEICOHEREIZET D L 312 2 b OB ORKEER 2w LR S EE LI
RBHIENTELME—DEMGHTHD LERWE T, 21iICIIZFEERERERMR. 77 ¥ P OBETH
WA YT APUEREESTEZ IO E L, EMRGTE, B - #HETET. RREGSE, FER
BB, K& - HHRESRSH. 7l - MESH L LIRLWSETOHEBfFESATWwES, 2, <
{70y B OMEREORER, EHTAx A 70y vid, #2725 0/ 8 - Sk
LT, BLANY— - AEEL EOHSHERICEI L 2 EEEEPHSEROEFITKE {Hlk
= A TS AT S

L2Lad s, ¥4 278y rHAMMRFZERINEL ., ARETIGHILIRICEL -0, B4
WBAZEDSLEL ENTEBY $3, FHRIEEL Y R Y — Mz L T L7z L3R b e R hr 7 B 56
FBicka~xAzu~y Y HEMOMERE O 27 b 1T, ¥4 7 0< 3 Y OIERUBERER
(B33 % HAiTE L 2 HARICHRIL  AFZERAFE A Th AL, SHEET /N A 2 D L )b THEFRHA (e~ KR 7%
ERGEONTE Lz, —hH, YA 27033 VIEFOEBEET N4 ADHEMEREL L b2, vM7u< Y
EIVATAE L TERT D LOICLELRSERENOEEL. AT AMEICH2 o TR M~ 3
HOALNIC o TEE L, FREEEPLDFE2HMTETA 70T Y2V AT AL LTERTS
7= DEBEFEHMOFEEAL, ¥ A7 a4k, EEEM OO 3 0% HIEZICHERFEI{Thh s b TY
A, T &) MBI AR, BB, KEL EPENICRYMAATH TELDTIEL L,
KRR A 7 0=y YHMOMLAIROENTE Y, TOERICI B, BFENFKRERo7
WZERBEFLETH ) £ 9,

T2, ¥4 7 ax Yy OWRIES R AR OMERE THAOMIATORTEY, £54 ARAA AT
BAahE 2R~ A 7 a~y ¥ 3 v hORRIC I TULEICHEZFORERE & DHEATHY, ABIZIT % RO,
EIFRAY (3l D BRF & 45 7o B 2 e L TAT 2 2 iR ) 8 A,

W REDEERERPHASETOERICHHM T 2720, ERICRLELAL ) (7032 0D
FBEROMEIL RV~ A 707 Y OEBHERICAT T, SHBEDE LT ¥ DL 2o THAEL
TEnhnEBEnE4,

OB RhS, WHOTHEODL LF-MNENLTUTELWEEXTED 3,

Sl d, Bber sy —FEICTHFAZH Y, HANICOML TTHRE, THHEEBVITESIELL
BEWELE T,



FFaIr

NA4oO3IID

IUGEXZICBIIZVI 707V VIRA

Research on Micromachine at Ritsumeikan University

Bl E GIamAy BIFHE OF7« 72FH #8)

Susumu Sugiyama (Ritsumeikan University, Faculty of Science and Engineering, Dept. of Robotics, Professor)

FHEE GIHfEAY HIFH AIFH D)

Hiroo Ukita (Ritsumeikan University, Faculty of Science and Engineering, Dept. of Photonics, Professor)

Bl & GréafEiy BIFH SHIFH B

Osamu Tabata (Ritsumeikan University, Faculty of Science and Engineering, Dept. of Mechanical Eng., Associate Professor)

N OB (IGfEAE BEIFPH BHEIFH SEHa)

Satoshi Konishi (Ritsumeikan University, Faculty of Science and Engineering, Dept. of Mechanical Eng., Assistant Professor)

1. BISEEE

SATEEREFBE AL, 19944F 4 HIZEEREM S
MBETAHIDLI - {E2Fx 32 (BKC) %R
LInFERE L F L7z, BUE 6 F5R105R 0 SRR S A,
EIEEERS000 N, AEEBESEAERTOON, BEHITON
AL TVET, RKEFE4AH, NBIZ o700y EE

[A—v35] (M1) #MA72SRE> & — %Mk
A LR, AFETIR~A 70y VR~ ORRAY
DM A TGO F LI,

2. RERfEHIE

WA rsavwsy =y, =72 A 70%
YUY, LIGA7O0t A& 3 S %mMie~ 1
sy AR NEMET L7202, LIGAZ7 O+ AH
MO -4 4 EREHRB00mDZ ) — 2 )b—24
Ihieh<wA 7070t ALab, #EELE LI,

LIGAHODHERHY -4 54 YIESRE ¥ ¥ —HICi%
HEINTVET, M2 ICTFHERTHESN/Z200 m
JEDOPMMAIZ3045 @ #&6TIERE L 72 #1520 0 m D%
T3 — VDOSEME AR LT,

A ro7uokALab. (HM3) 2E) 7774
i & L CEFHmEEE, FHE7 74+ 3 L0
7T A F, R & LTINS, T Y —
LA, BRI ANy Y, TTIXCVDREA Y
FolE, Ty FrTEiE LTRIEBL Yy by
F 2 TN, BB L CIEBEB L O T ==
PR EINTWES, FOMFSA S 7, K574
Y UEOHNEM M TVWET,

3. HREENT

INEDOWERMAEHWTY A 7 u<d v 24
LR EAT) ELREAHALES,

3.1 BLURRE ORFT17XEH)

[r¥, TrFair—&BIUO AR EKY— ALz~
A70BE - B A7 L4 (MEMS) OFEBLERESISH]
T HES, ()T NAAEEHEAT, @) 707 ot AT,
(3)MLBR [ BEFEAT. % 3 AR EL-WFge b TITE 7ovnk
FEZTVWET, FWEMEIAOMNTT,

2 200 umEPMMAIZTERE L 7431820 umDAEF /8 & —
Fig. 2 PMMA structure with width of 20 um and height of 200 um

—_— o -

E3 w1070+ XLab.
Fig. 3 Microprocess Lab.



(1) FINA ZEREHRMT - & EH. F1. IEEE A
EEWME SR LR R, T Fa—5
IHER, EER, BERM LA 70{biELH
RERY B, MILEED S/ T2 T34 A
D%, ELICF—FE B LEIZEYY, 7o7Fa2x—%
B & OB [ & % — R AT L 7-MEMS D 734 A4EIC
M 5%, YIalb—Ya skl EWEOATE
CHERRIZ [do] 2EY ZoMAEEHmIC DY A F T,
(2) ~qr7O7O0€XFF: < Vrvwfruxi =
7. =72 Avfruvw =y ¥BIULIGAT O
t ADO=oDFmMIHERZICH, e L., FiH=X
XA ZUA M7 FXxOIML 70X AFMOMEE L
MEMS~OICHIZE. 5l 7ot AFfice Yo7
EBRIZ [d0] %150 LT REWN2HMHELE Big
LEd,
(3) =470t Y, PIF2I-RDFNLHET
LigEmOMREZFF IS L, ROIERCEESELL
¥ O JE D ALER ] BE 3 AT O 78 TREEAE I JERIE M O
A, FHA - B ATFLAEDL I —T A ADFR
it BRMMis £ OELHERASLICHU D Ml F ¥

Libomgez@EL, uRy1 7 A, B, B, &
T, e, EFE. 2o, LEENDOICHEZHEEL
i Y
3.2 ZHWRE (EI¥H)

WFFESE1219954F 4 BIZ5RE., BICEMEBFaE
L7z b= VEMEZERLTWES, BHIEDA 2 N—
TR RES &, FH4BAE6/TY,

AR IDGREERFAMT, o~ A 7 o~ = > 7,
HE Ly MR EDF TP A A bao s 20K
AAZZXLPETNA AT TER, MR ET S5
A= b DBEF I A= FVETIIRATVES, Z
Dz, FHEL L HPEEEENS ZH T,
HEOWET —~ i
- MR GRCER OB
- A ILRE SRR L — S — 5 OB gE
Ik B A 7 aiRB O
-y MIE B A 27 oo TIZET

A4
- A & PR SEE BRI B3 AP
Tde

Wger D b12hiz-o Tk, KFEOTf 7070t
ALab, T A 7 O EFE M. <1 7 TR 1,
v A 7 anigER & o SRS % BT - (ERT 5
ELHiz, ENoBHEEE b AL T,

3. 3 HEHMRZE (BREI¥H)

[=4 70 -+ /8B AT - FHEH O
kw40 -+ rAOBEM] wEEIL, (DB

M AT, 2)FHA - AT, (3IMEMS~DIEH,
% 3AAEE LW A O TWE - WEEZ TWE T,
EWMFRT — <~ OWMEIIKOME) T,

(1) MBI THA - EREEIN OB S5 51979 WEdL
FHEFFRHLMIEGB LTINS 0FHHLINT
Bt MBE L7zEEY A7 2B 5028, L—HdH
HWE o b e YU ORMRE T AL F - -
LR AN, SO T A MRS AA ST,
(2) EHRI - R @ SN T AR o LT, A%
ERICVELRAOTOY R8T 2 —FOF - TRl
Fiffr, B L OBHIIMTHEA TN L-Emoik, 4§
HEOFHE - FEMFAT B3 238, FIE 2 uiin T3
Wx A=A LEOEBEPSIDHE TOEWHETH
Ry 272012, IMLEROET L )LD & vo e
I 7 - Bl S ML &N ROMEE L Vo
fe=z o ZiHll - G E TR IR F T,

(3) w4 r704E - ERXT L (MEMS) ~Dlu
TR T BN AN A AU L CEBT X 28 A
T hH BTN E EARE LY AT 20ME%:
L, N THEM oA At EZET s &t 6%
BHo—ZAEHOPIIT H0F%E. BN LHEMZ > —X
ETIUTH e =X HLAIET A 0O T,
3. 4 ERRE (BERIZHE)

b0 E Cli[ v A 7urhbo=s AOHEEEHFL
LTy AT LOR LT, #HEITR T 200% R
LT ZEx HIELTVEY, WMEZEOMMEBMrEL
Tk B S Twafk< A rawy 7 Hind, HEko
MMM LT R L3FETRIFEEL>TOE T [HEA -
BLAEZOBE X, A /raihba=s 208 EEHL
72O DOBBM LT,

b, [(1) ~=A270F A f A0S (FRET - 3% -
M) Jiadedn, [(2) Y AF2 b (BERK - BIFE, %
BHRT) | DX e A7UAHNO=Z AD “YEEDEDL
B” EVITF— B A TWE 2WEEZTWEY, 4
EHLTWADIE, 7{SADBVwArO< & iiEs
B A 7a A ba =y AL DY AT LD TT .
i Bl 2 B 7 N A AR L L TR AR BN A2k
T, XML S EB TR0 AT LOMEEE 2
TVET, bEAATVAT AL, B4 DEHXEFINARALS
B EER LB REL IR R R o2 e HET Y. B
AR, BEEDTWA[ (707 7F 22— 471 Al
SBMRDRT va=y I T AL FMHOIZ, AW
B2 D W T AU AN A= 7 ZAO T e B R LT
ElonwEEZTWET,

FAT-bDRAAH Y — e, #HED=— XS5
THEEBEWIHIBLH VARSI FEEZEDTNE 1ne
BoTnEd,



M

MCD)ERE/EEH)

T
Th
%<
b A

1

ERIOJIIMNILo03YVEMIGE 2 B)RAREEFEE

SR [RESERSA BT IR sE B SE I EE ] o —>D
L [=A4ruxy M oF 1 MTaT T AN
DHEBEFB/BTRT LA E2ZITT, $28i2m
WFFERAsE D IEARGM A e L £ L7,

RFRFED BIR

(1) 25 1HIEHNIC BT 5 U MEREEE R 2 SR S h

LWL AT L (42873 ATL) O
AEFFR O EMERRESEELHE A, LTO

XTI A 70X AT LARERTAL
HOFMEFELT A EFHEE T4,

O HET 7y MEOPH LSRN ORNEIZS
VT B R E N O A 2 RS

@ AR ORI BT B FEE) K OF E B 2
E

@ BT HERGFEOIS O EEIFHE

(2) ZOHEZERT LD, PIRICEITS [V 2

7 AL THERET /S A A DB LAy RO
[l E At | OWFERFEEIT o

(3) LEofsemisfeT~Ara~y Y Hilfio

2

b= N AT MMEEFHORER % AT 57
OOFEMAMNIELIT) o

IR DRIV

(1) PAUF oS B RS [BFE 7 301 X 2 B am 2

(2)

TEEOT, WIEMSEE1T9 .

O [ A7 a1 bHH] OuFgER I DWW TIE,
4702 Y Y AT LD TH BT
NAAEHKELLEBEL AT LOBEIZL Y,
3 AT DAL OESL D 720 DOFFERFE % 1T
Zrr L., RMEVATF LIS, WIEMZEORLY
F LD EFT ) B A LS L 2 SRR IR % AT
Do

@ [ A7 A LH ], [T /31 ADREE(L
Tt | ROy [l AT | oBFgERZIZ oW
Tk, ¥4 7 o= rHiffoikig & & 23059
PP ZIFZE 7 v — 7R RE L T, HHE O HAE
e & YIRERRIE I X A IRR e S 21T 9 6
A, KRR BRI R D B 128

12, ERRos sV —THAMHEICHER 21T T

AR 2 i X ) 00T B,

3 WRFERERE

ERf 8 EEEA S SAEM (AREIENIE104EH])

4 TRFAREFEER

150N (A AIZF250 M) & AHE

5 &¥{i

AER I BV TIE, PFZER SRR ICA U 72E
RN ORI SEE LI+ Il E
L7z ET, MFEREEZREMIEHEL T, 471
< ¥ HOER T B EA~ND LT S,

C EHABBOMNSICENS I EERELE
BENEEREEA. AEENBRERRU
HESNERERRARE AT A, RUNETE
BREOEEICAWSZ EEEELEY 20
NI - #AIAEE X T LADRMEEBLET
FILE—{EIERI . 5 BERIED X
T Lk

- 8% DHEET/ N1 DG VA 70k S
RETLIC R BAME D X T ANDEEALH

T INY

 ERENRATCH D ATHE. BERMI CHDVY
4702342 b, BEEGTAR A2,
IFIF—RITCTHDIYA2O0NYTUED
SEERNEREET /N1 2DV A 701k, SHEEE
b= B & Hefi

- L-HEEstLieY1o0L—4
T —T L DE

C Y. EEBEMEEE RSl Y /o0
Y h—T VDR

SRATRREIO N A > TR

C YA OO 2 BEFIEES
- A MLOEOS RIS
- FUMEBEDESRZE DI

S BB




MMCODEFREEE)

ENo0O Y 5—DER 7 FESEE

TR TR, Bl CHMER B EER 1T O K& S mm
DT oz S S - lii=~( 7o~
VT ARAER UL, TEEHROPEE KL UL, W
NN L OTHE B ISE2ITHI> 2 LIk,
A7y yOEBHWOLIR T~ ru~< ¥
DEREZREYD ., b o TERPEOEERFOERELUE
BHE~OBRBICHFSTAZEFHMEL, UTOH
FETVWELL, FRTEEICBWTL, BB VR
T LAOR#ELR LI L BFRITE D S OIFHRIEE F R
AT 9 %, BERRRIEO—FoTEIEDF L,

1. 47072 VICET 2RERURSESE

1.1 TERNREXMFRTMRERENET O 270
[ O7 A HNOMERE]OMRHRRE FHIx
¥ — - EXERTSEEEBEISOZTHMR)

FET T ¥ MEOUME LS R AN ORI

BOWTEHL, BEMISEEREELITV, 4, T

F BT OB/ O B A AT ) BUIMERERERE D H K

Eha<wA 702 vy AT LARERT L OO

RFENTAHT LA RMEELLET,

AIFFERIFEIE 5EEBICA D, R 7THEEILE 1 o

HAEREICH N, BWOHELER L, 42 MobF

e~ OREI M T E - L PRl E T E L

7z

[(REFEFHSHEE X © 77 > ZHTTRIE]

<A 7% FeIVOWFERSE, v -~ Ohifk
5, EEFRATE Y 2 — L OWeRES. HREEEY 2 —
VOWERESE, F—F VI ATFADOWEETVE LI,
T, BRO<A 7u~<y rOkEHES FHREICT
Lizd, A7ud s boE1MOEEICKL T,
[HRRE] 23T L

(w1 70777 bVFMTERE]

<A 7 afEER, <A 7 BRI IC T 2 B8

FHAIoWTRIE, EBSEER, 8l % & L fgah 3,

B2, R NEE L 2B g o A s ofilE, B

/NSRRI PR 5 BeEF R/ 4 AR A DR

WEMF A DT L

[EE G AT ]
EHICAFMTE LT, v 702y =% LT A

5 LEMOWZE, <4 7 it v > v FE#T ORI,

L — YIS - BT OSE, T - Mgt > >

¥ T EROBFEICoWT, FEERFFli % & T ARG %

frov L7

1.2 x4 707> BHEHCET I MR (TERNR

B & OHRIRZ)

<A ruaw MBI A EMEEITVE L,
(1) U ETEE R OBIESSE, 2)~ 41 2o~ v HH#
B @A 7o~ AMEO71—-V¥) 74—
AFTTAL—,

1.3 747072 O%ET - HEEBBIWNICET M
% (TERNREERAITRZRN & DERFAR)
24202 VAT ARRE BET A 00

M O EFEIEEEZITNE L,

1.4 =4 707> > OERBFEHORAEMRE (BANE
BRERESHEEE | ERHERMAROHME)
SR~ A 0T Y Y VAT AOBEICLE LA
7 OB TR O ICET 2 9 7 —<IlonT,
Heffr e — X2 EFE L, EFEREMREERL E L7
1.5 714707 UHENOBAIME S EELSHEEA
OB IEATIREME (1) BREBIEES

SZAREEH)

SR 7 EEORENIETIE, 21RICBWT~Y A ¥
Ov Y UyBEREENEZLICLY b S ERE
HEB X UHESEFICE 2 2EBIZOVWT, LT 4
DRFFELTCE DT L

WE¥BIUHHE~DA 7<=y A Hifffod A
(FHEWA) 7y F), QEEXB LUTHESOER
(REAVZ T v F), BT OG54 (3
7o A0R), QEFELOSF UL (17
uvyyOEELTOELR)

1.6 ¥4 707 U HEGFERIMEREBERAE (B
FHEE)

(=4 7axy YEMRAEKR, Q=Af 707
s o5irE 7 > — b ReERTIc L b, B
TAHEICIY A TS H - K - BkooKRE, WFsehs
B, RMe3EL il U ThigesE, WIERE, rRRE,
WFZER . WFZEREESEOMA 2 17, WFgERFERh I %
T - BEHLE L,

1.7 R4 703> F—a~N— ZADIBE

1.8 ¥4 707 Y HMiN7 75— 3 L ICBET 5
AEME (BHD X7 LREHS. BEOKRY b
cI7 - I-Hifitl2—»50SERE)

v raed rHEHOFELWT T r—3a Ol
AfFe A . HIEREEES ST, #RiTA G, A - LY v —
SEF, tERE (B - B3 SEAEICBL T, @A
= TnE L,



2. ¥/o0O7YVICHTIEBONED KURE
it

2.1 21703 BT 3EHMOINE
A0 VICHTAERELTICERLLTE
BRI, JE, 20oo&EE*BERNOKE, EE
5. AHBASE»OPEL, Bty —CEBLAH
EEHE L LIS, BESICREEEBLELS (ERT
ERE105M, REFI77TH) .
22 w107 BT 3 EEORAL
2.3 74707 BMHET — 2 N—-XDIBERE
FRETIE, BV I —TEFLWVWF—IR—A
MLT, 7= R—-RCERTREHFROMEHE. (2)
Ty R—ZADOFAEDRE L T T 5 EEEE. 3)
LEEWBETLI VAT LAREZRAERFT L. LTS
F—FDT7+—<y bedT LI,

3. Y1007V VICET2RNEFREEEDIE
MBKURHESE

BEEXRAMROMELTEL LTHIESF7 M, H
A ra=i Y vRYIL, £IF—-DORBEIC
X AWREB L UEBRE OB, 3iEN/ B tREERE
FLoRH, KRRV HOHEBEELITVE L,
3.1 =4 7072 HRICE T 2MRER

A0y VLT AEBEN LRSI EAT
WA REOHER K LB E TV, v/ 70< Y
YERMD—BOERE., EEXHO—BORELXRS
e, FERTEE (B3E) OWEBIBREOEELYL
TwE Lz, MEKCEELER. 2EERENER
BOTL2REDOHMRBEITVF L7,

3.2 74707 RBBEICEATIERTRERE

(1) B1EERYr 7O > Y RI LOBRME

FR 741181 H~2 B, oA EOR R
WEEH A L AR —NIZBWT (w470 Ul
RROEEHBOERE | 27—~ LizE 1 HE
B ravwsyy BRIy L% (M) HEREEREFR
ARSLOXBTEBLE L, U RIUY AL,
CHhFEFTHELI Y- ~f 70~y VRS (HH)
EHBLTEL [A 70>V v RYIL| LE
B7ul s FOWERRELDHAT S0 E) BER
EEBNIREBH S L OB TEBL T [HREREK
&l M, B, EENLERKHEIRET S
TeOIBRAD S b HHELBEAMLE L2

EIP465%. #5405,

(2) =14 707 E8MKtI -0

BRIIZBWT ] E T R O DEHENCHR T L THMASHE
tIF—%REMLE L

QF4Y -Yavy bV FRT74E11A28H %
hnE#160%
@1y T7 -39/ FHRTEI12ALIB BMEHO
% BeTv ruh—, KEERT /7 F22—5%
DERRLITVE L7,

(3) 3yoaENBRHAN

KE - EZE - BEF, EXI 7y E» LR, EHFE
KBTAE=A 707y Y EMOMAEME. Bt —
DHEEFEBHSEERLTMLE L

(4) Tvva Ol
@95~ 1 7 o= v HKAEROIRE

AY =T « A b v 7RIVATEHAES L7 Transduc-
er'95/Eurosensor VIND SN A BRI, AV —F 7,
IV =, FUI—0, 77 ADOKE - BN
XL, v 7= U ENoOWEREHRALT Y
Fh, BREZ|LEL.

SMEH 1% FHFEE 6 7

LR TR 7H#£6H24H~7H7H
@957 4 7 u~<y EXAERDRE

KE - ¥ 74 T TTHESINI-MEMS%6~DE
MEBSIC, RERSAFTOIA 703 Y HRHE
HEOKRE - FEBEEZHML., BEROZH|EL, AR
BEMERAELE L7

SmER 9% HFEE 25

EMmEAM P84 2 A10H~21H

(5) 7= a3y 7O

B EBROFKy b - 27  T-Ffitr s —250
SHEEL L TREFRZITVE L, 207075
LD—DELT, R4 20 Y ORFENDT T r—
Yavil@T AT - avsSEFSUY - by
TREOHEEEHLLTEIIN—TLRABLE L
SmEH a—ov P04, BXI%L

ErE FH74€1082H~3H

(6) EESH - €I+ —~0OEM
(D2nd European Strategic Round table on Microsystems
and MEMS~\DZHN

BED=A 702y Y EHFEREORRREY, %
l1R=A7a<s 43Iy PORBIZOWTHEEIT
v i L7 °

S FE7T4E4H6H
@Muicroelectronics'95~ D Z Al

B BT B Microelectronics (BT A KT, <A
su=y v OEFH 7OV FOMEREL YLV ¥ —
DEFEMELHRFBHRLLTEBR LI LA,

S8 VBT 7H17TH~19H
(®Transducer'95/ Eurosensor VI D Zh0

AYr—Fv - Aby I FIVATHESH, v1 7



O M ORFEmRE & i s T g L,
ZIMAE #1,150% (#9204 [E)

CIgESEZE #2601k, KA ¥ — 52501,

& M FERT746 A10H~19H
@OME M S'96~DZl
KE - 71 =TI TR,

ZMA #4014, (197 )

CIgESER 4144, BA ¥ —%FE 50

£ WM P84 2 H11H~15H
7OV s ME OEFERIM, KAY -3
71,
(®International Conference on Precision Engineering™
DEM

G B TES L > v H R L OKFEOT LA
FEL, BEry—D26 [HRIIBIFAYA 707
Y EMOWEMEOBIKL 20458 LEL T, W
AHEEITVWE L7,

& M FHTH#11H21H~24H

R LA E—N
(®PHOTONICS - WEST'96~ D Z]Jl|

Biomedical Optics, Optoelectronics, Laser & Applica-
tion, Electronic Imaging® 3 AR D ERIFEETH Y |
PFeT2, 5001 L Lo RS fTTh U ZIFFEICRE 2
&TL7, ¥y —pbid, EHE7OY 27 ek
OB, JEINHOHEAM & BEAFTHREELE L.
& M P84 1H2IH~2H2H

G RE - 7T

4., Y4003 VICHETIIEE(LOHE
(AR TEEAES ) 5 DREME)

YA rax Y YEMICERE LR SN DL HFE2205E
IZOWTHFEORBHLE* o8R8, KR{ExiTv
F L T, A 20y yEMAEICBT A
FEmT I3 A AR 2 BT 5 & & b I LR
M5 o0HMEAYPARIC L, 7— 7% L bl
LT ATIREITVE Lic, [HEEE] 28T 5
FHAGEMlE IC oW TIERENS G SN E Lz, 72
MoEHRALIES L OEF IO T LI,

5. ¥ o0V VICET B NBRER

5.1 [LIRHERAFE D RIT - BT
ERTHEBEICBWTIE, fI3C - #XEDFEIFT~14

ErETLELE

5.2 R 7 FETA7OT BT ERERRORE
Lk ¥ & — DT AN F — - BEEFATAR A B SEPR
(NEDO) LYWZEL-MERE oYz s b [=
17 a~w M OWFERSE] 08 1 oKL, #

1AERE<A 70<s Yy RY LD 2 HEICESE
Li Lf:o

B 3 i b ASERERRTEY 4 =

AR — )

WO O3 £ O21fF

shEsE . 5058 (9 HilEy404)
5.3 v 407 cET AETRESOEE

(1) #sel~f 270~y Y EBOME

E1REE A 70>y EIoA LRIERC,
WAt o LA B R 2 T, [#E A 1E < T iy
A ravw | EF-<Il, BERTOS 7 M E
1o EL FRICBRESZHMEL F L.
MEER 69, KEER #93,500%,

5.4 ¥4 707 EIT I MDER

KR A FHLEH, ~F 7022200, #
LAEREDDIDIZ, 4707 L rOERIEGETE
D—2L LT, /N hEEEZHRIZTA 70T VI
Mol A MEEBLE LA, 40, 6
2RIETHY, By -—BHEBOBAOEET, X
PRI I, SEENEANA T B OV R B AR U T o /s
HEEEE LY TIM D BINEZ R F L.

IREEREEL 1,3738 AGEMEM 264
5.5 4 7= 9+t 3 F+—DEgE

%A 7wy BT A0 BREOW
ERUZHOEE LT, A 72733 F+—%GMEL
F L7z (A 3KEHBIME. TR 7 FEREIE 9 [mIBH
fig)

6. YA oOTYEENDEH

BTSRRI C B o T B B FIR O B L e &
FICEIE L, T A o< MEFEROK
ROWIEH D ERAZ EXFHMICERELZ, ¥4 70
vV VHEEOREHRE LTOEB TV, EEHES
FELE LA



MMCODE=E;58)

ge@mMvroOvyy

goml<wfra<xs Y3y b4 H24H~26HD
3AM. AL ADEY FL—IITHHMES I, FEELE
Y —ESELLEIROY Iy MIEEAELRE
OO LTHRLE L
SO I v M, §1EY Iy bSO 6
EOEHARE» OB ENLHMEEEOT T, A
L ABHOEEEMZHT, AM R - 22— 1T
KFDde Rooijfdzhsl& % » CHifii 2 D T X /2
bOT, MEEFYT Iy POEETHO T L,
24H DM — 7 14 Tld, A A AREFRE KEH
REHREEZ L, AMABRFLLTLH I v PRUTA
vy rHEMEERICEERLTWAZ L)L T
L7ze F7:, SEHOEMMIIL, 19844FED /) —
VB2 S48 O Dr, Heinrich Rohrerd¥{Tv>, 211t
AN ToOTA 7 0~< s Y HMTOEEN & HfF% ik
HALTWVIE L SNHDOVIPEHMALZ LA
ftwackfz4zM®v47n7>>ﬁm®ﬁ@
YR A RS VEREFE NS Z &AL
oo
Iy PEEFHHEHOELRDDOIIADMED TY,
(1) EHEOFEEMELRMEL., SEDWMAOLTYA 7
0wy Ol % e 2 LR FTE 2 2§,

Y= v MHESNS

(2) =470~y YO—FGOEFTOLDIZE, HF
PO TEETH Y, TOEMRNLEHIETT
5o
F3MAIy M, A FFOTITF 4 v 2T
OyETHICBWTREL A THICHETAZ L
E L. FRAEIE, I TRfMES 2 I THE
B

F 3w bOEMIE, R NEDT AEEOH
I MORBMEFE LS BRORBEAr Va - DL
Va—DdIlkAREREERBETHI L L,
<=4 r70<> ey —%g85 5,

HEPHIZ, 5&»LL2REFRLEBEMEENIG L
BT —N—Es b T8N L, HA
fFEMTXDEY T,

(3)

(4)

HEARE hEMIE HERFELERKFREE ﬂﬂ&
£ # TILEER A ARFTERRENG RS
[F] AL P oA mﬁiMH&%E
li] SEREHE Ao BT TN RN G E
[ EW e (B~ rovirers-EHERS

HYP)=LEa2—-RUMEYZADTLEYF—
YaviidFERlBIF20HE) T,

xR1. AV NU—LE1—RERE (FEERERAR)
& HREARS B R
(=F:S FE WIE g RERKF
KE Richard Muller Director, University of California Berkeley
it A Gordon Guild President, Simon Fraser University
=M lan Bates Professor, Royal Melbourne Institute of Technology
1A Daniel Hauden Director, LPMO
#E Howard Dorey Professor, Imperial Collage of Science
1# Arnaldo D'Amico Professor, University of Roma Tor Vergata
] Jan H. Fluitman Director, University of Twente
IH Wolfgang Menz Director, Albert-Ludwigs Universitaet Freiburg
AR Nicolaas F. de Rooij Director, University of Neuchatel




Re. gEe@vroyavyv sy hILEYY—E

FEY 22 R % = B - HE
YA 7A% Pfluger, Peter CSEM S.A. A4
Qe Chief Executive Officer
B EIE HRAY g
R Menz, Wolfgang Albert-Ludvig A% ¥
Institut fur Mikrosystemtechnik, Director
MR EHE £/ F=t EHEBEAY R
Najafi, Khalil University of Michigan FS
Professor, EECS :
Fluitman, Jan H. University of Twente ™
MESA Institute, Director
TR FREETE & Crawford, Deborah National Science Foundation *
BT DA E] Program Director
Gabriel, Kaigham DARPA
Electronics Technology Office S
3 Deputy Director
Menozzi, Gaetan NEXUS EU
Chairman
Gagnepain, Jean-Jacques C.N.R.S. 1A
Department _Science pour I'lngenieur, Director
FE <1703t 82— HEHEH
HEEEEIISEALS Dorey, Howard Imperial College of Science ES
AT RN R TS ] Profassoreie Srve @M b T e x s
T EER FU N FTHEE ARDGREERE
EXHSOBXR | E, g R s ] e i e R P
Rudolf, Felix CSEM S. A. A4 R
Section Head
it} Axelrad, Constant CEA-DTA 1A
TR Marketing Manager
Hu, Chang-Tze National Science Council =
German Office, Director
=13 ; A O—-\FTEH KRB EEHE
Giachino, Joseph M. Ford Motor Company *
Electronic_Division, Program Manager
Hocker, G.Benjamin Honeywell Technology Center x
Principal Research Fellow

HZ vy hTIENGE

Ty FOARBRERE. EVFL—E<OU TR VEBIHE Y IVETTONELIZ. COSHEPHIUROELOT, NMOVOFTLH
BRCY. ¥Iv FBEESSBFHERIINCEBNEOCDICYIVES THRORZHERL TINELIC, MEEHMIHEE, 23 24HD
Tl MBEERICEERBLEDY, BEEZDPICAFIICBCL YV HBOSREBEHESEHEODBLREZRE . BUPEH SV 3
VIRIZAD - TEATIERLIC. BEAKMESGSIE, EoTOAIMINREEZBSL FLIc. ¥OHEEAL TRICEEDEH 12D T
TH, BITBEETHOFBEN ST PY I 7—UPBIATEZLIL. INH, BALIMCEZBABZ DI S1-DTY . PEOBETOXRE
EESICZANETE 2 7y 07— LR, B LEEL ., SEICASEEEMESNILLS . BESORTORERSELSEIC. HES
OBNEEEITIBOBOR TRESNEL . ShH'T—0v/SOERPH L VEDOEAGDDEROL . o, TUHNRELZED
AT AEBEENCHE, CCTEDMRESELILEOORBEEMEGHNSRELRELAHF LIS, 122, COBROHEDEERRGZ 80
D COREOHVEBATLI.. ZRBEROI VY 3 ENEOPC. BEESOFFHz[RAIER
EHOELI. TV sVEERHNRTIUICSHTIOEREZROT. HHTTRLY—TEHIFDIIRE
HICEHRBICE21cOTIY. BICKBE, STRTIVTROY—ZEREELC. [VYIVHETRRE
SETBREFTHEONS, LAABYBHIVDLR FSIEBD] EBbN, #5Y—T¥DLARS
VI THETEXALGTFHREOTORL, YIVEATRRRICEE>TH. [YIVHTR
REZITDDR. HAOBANRICEEILTIE] EE-TERALTINEGD SLEDTT 50N
FIIRAEDELIESE, EEEDUR FSVOEAL [VIVENBSHATTUARTERL] L5
BTN, PH & ERLTEBATEAICAS ZENHELZEODDTT, DFVIACHREBERFOEA
HOEHTRELZRITOCOLEVLDDITTLI

AXBRBETOIF T 7 —LWE




