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1) ¥HFE®WTS5 Yy M7 5 — L4 http://www.j-platpat.
inpit.go.jp/web/all/top/BTmTopPage

2) KEM=E  FHFEXMEFEAND - FHEFREEDOEH
1 BEFOREK, ZIL—KNNT—2 254, Vol. 44,
No. 4, p.241-243 (2013)

3) KEME B EHEANS - FHEFREREOEH
2 HEFDEE, TI—KFINT = ZF L, Vol. 44,
No. 6, p. 362-364 (2013)

4) KEMZE : FHFXMEHANDS - FHFEFREEOEH
3-AEXDODE: F—vaA—K1, ZIL—K/INT—>
Z5 A, Vol. 45, No.2, p.81-83 (2014)

5) KEFIE X2 EANS - FHEFREEDER
4--BADPE - F—~vaA—K2, ZIL—FKNT—->
Z5 L, Vol. 45, No. 4, p.184-186 (2014)

6) KEME : HFXE AN - FHEFREEDER
5---HELUXEDEE1, ZI—KNT—ZXF L4, Vol.
45, No. 6, p.285-287 (2014)

7) RKEME  SHFXMEHANDS - FHFEFREEOEH
6 - FELIERDIRFE2, TIL—K/INT—2 XF L, Vol
46, No. 2, p.90-92 (2015)

8) KREME: HFFUHEFAND - FHFEHR TSV b7+ —
L BHFEFRIERENDY —ERRT, ZIL—KINT—
2 A5 A, Vol. 46, No. 4, p.179-181 (2015)

9) KREM=E : HFFXMEHEAND - $FFEFHRT7v b T+ —

TIF1I—-2EREEE, ZIV—KNT—-2X
5L, Vol. 46, No.6, p.270-272 (2015)

10) KREFFE S FANS - HFERT Iy b7+ —
L 45 XEE RS 1, JI—KFNT—=2 X5 L4, Vol.
47, No. 2, p. 82-84 (2016)

1) KREFE XL FANS - HHE8R 779y b7 7+ —
L $SFEXEERD 2, FI—FKNT—2 X5 L4, Vol.
47, No. 4, p. 187-190 (2016)

12) KEFE S5 EHAND - HHFEFRT Ty b7+ —
L 45 XEE RS 3, JIL—KFINT—=XF L4, Vol.
48, No. 1, p.47-49 (2017)

13) KREFFE  SF I FANS - HFEHRT Iy b7+ —
L5 ERD 4, JIV—KNT7—2 X5 L, Vol.
48, No. 3, p.52-55 (2017)
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E-mail : ta.kitamura@yuken.co.jp

19894 S TRtk (C A%, WHZURAFEER -
IRFERELZRT, 04EHKBAURZBPRT O
S b F—AICERRE, BEICES. EIC, HE
Ry TORRKICHES.

i RoHS#547 (Restriction of Hazardous Substances),
L RTOEEENR L LU HH TH %
. REACHH Fll (Registration, Evaluation, Authorization
. and Restriction of Chemicals) M EEN T 5.
LIS OEHENC RS - T, MASEOLEYE K
DR E TV BV o THIBE TR,

1. (¥ U & [C

ATz B IMEA TV B HIBRIG A DEL & 5[ 2 X
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UL, TNHOEEICED X S (L ENE F
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BRI N TWARY. 2O XSl - SR EE
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ANDOER « ZEREIRERBANDEZ R /55,
NSRBI L, L)L TR, - SR
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ZOHTERITIATL TV B ODFUNE S (EU)

MBI 2 REAEMHEHOMMELZED S

2. BEOEHILFYERH
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- BEHIHIOEARLAEA TS, MR
- VB BIBGR O TR 19924E 1 B & N HiBR Y
L 2y bk (UAFVv A1) L20024EICHIfEE Nz
L IANRATIV YRR T EEO Y A Rl T
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— )i CBGANAIEIC BRI MR H D, XA
TIEEds U8 DR LR YEDOENH], 77X
U ATEMmP (a>79 7 832700 L

NBFOUR MR ERES S EAOBSEDG
BT L EREML T BRRSERG AT 5.

ZOHRTEEMEE (EU) 35 IEH K D 5

- BHRAERHEHREOBD DRI B AL
L MBI D BRI ZRE LTV A. EUANSEHE
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%. SRBEHSNE N TWARWELT BRI B O 15

- TRIERABIRRE L TR0, T YT HI T TR S
o= UEAES PR TS A F o — U RERRIC
TH%. HHFEHEBED SRET 2 EEMERH |
Hll U 72zELV45 4> (End of Life Vehicles), &5 #%%E

D7 I ALY BTN G A S NDDH
%. —JITTNLOER - BllE B3RS L > TRE

b 7o AlREMEIICETWVE (K 1).
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C DRoHSES (2002/95/EC) 133 FH PR 0 |
BrET « R © O E ORI L
o T L& ERIC201 1467 A 1 HICSIFEROHSIR Y
(2011/65/ED) & LTHIZICHITENTV S, ¥
IEE N 7-RoHSHE AR RBS OILK, IS
Hoih, REL, CEx—F> 7 ORifiraam :

EnTWV3 (K2).

E R E T SBE A - TN UL P

TNTWIEA, T ORIE T A#ipHD Es bt & N,

20174 7 A5k THM % GO R - HEHE
(B —5) 12, 20194 7 Ah 5 I3 pEERHIC
AENTOZIRTOES - ErEITRERS.

®2 |HRoHS, THIEROHSDAT IV &ERRMHE

i-E B
0 0.1wt% (1,000ppm)
kER 0.1wt% (1,000ppm)
AVIZASEN 0.1wt% (1,000ppm)
PBB 0.1wt% (1,000ppm)
PBDE 0.1wt% (1,000ppm)
ARITL 0.01wt% (100ppm)
DEHP 0.1wt% (1,000ppm)
(T VY 2-TF )NANF2)V) | FikhehnyE
BBP 0.1wt% (1,000ppm)
(T 2V T FIVNV D)) Hrbenye
DBP 0.1wt% (1,000ppm)
(7 2 VY n-TF)b) HribenyE
DIBP 0.1wt% (1,000ppm)
(T 2D A T FIV) HrebenyE

M3 ZIHEPYMEERGRERE CIUEROHS)
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1) JU—CEBAEHA KR4 (Na—Fz—27%Y
A2 hOBEICETT] BEY 2288 (2012)

2) /INEEREAR, BEY¥  [WEEE/RoHSHE S| MIEOHIR,
BB AmE REEEHE, (2005)

3) http://www.env.go.jp/chemi/kagaku/ 1t EBEER
FlEIRES
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HTHBEIRICEATZREZ VT v VISANZMEAL &
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SRM !
Flow Difference
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Nano-meter Accuracy Positioning and its Control Method of Micro Motion Stage Driven
by Pneumatic Bellows

Toshinori FUJITA, Kazutoshi SAKAKI, Satomi MIY AZAKI, Keiichi MIY AZAKI

The semiconductor industry requires accurate stage positioning with nanometer-order, for many fabrication processes. In
addition, the demand for precision positioning of nanometer-order is increasing with the progress of nanotechnology.
Currently, such precise positioning is realized using a stage driven by a piezoelectric element. However, the piezo-electric
element has disadvantages of low durability and short stroke. These disadvantages can be removed by the use of a
pneumatic bellow actuator instead of a piezoelectric element. Previously we developed the new micro motion stage with
elastic hinges driven by pneumatic bellows. The developed stage has precise positioning accuracy with 10nm or more. The
accuracy is decided by the resolution of the capacitance sensor which is the position detector. In this study, the capacitance
sensor changes to the laser interferometer with resolution of 38 pm for a position detector and the positioning control
technique to realize the higher accuracy has been examined. The vibration caused by the fluid noise reduced by estimating
velocity and acceleration of stage using observer and velocity and acceleration feedback. As a result, the positioning
accuracy is e+ 30=0.7*=10nm, where e is a deviation and o is a dispersion at center position of the stage. The resolution
improved to less than 1 nm. We confirmed that pneumatic bellows drive can achieve ultra-precise positioning of nanometer-
order which is the research goal.

Key words : Pneumatics, Precise Positioning, Servo Mechanism, Micro Motion Stage, Bellows
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