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Study on Changing Grain Cutting Edge of Extremely Fine Diamond Wheel

in Fused Silica Grinding
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Geometric Design of Flexural Traveling Wave Vibration Disk for Composite Electroplating
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1 #% F

BEDSETITBNWT, o EWH OBk O
HORBEZ RS = L 1F, B —72 o XA 15
HI-DICEETH DL, FFIZ, =R F /) F=a
— 772 EOEEMEO BRI I1E, @E DR X
— 7R TE IO RSEREESGEL LT
TRV, EELITO-ZWH DL NIELD - E R
(S RIEE 2N 2 5 2 212 & 0 ki 0 45k
WA deEL, W—READ &2 T 52
LITHPIL TS VD, 51T, o X
OKEFEILEBEL, HoXRMEEHIED
U — 7 RE G R AERF L7, EERIESE—
R OEIFIZ B TRFTIIZ S BeREN BT 2
ZEMHETH o T,

At clx, v—7 IREFRICB T 2R
ROHCREEOELZWET D720, HLBH
TOMEATHE— NEFRIEIRARZEL, Bk
Rt aiTo 7o, AREFLE (LLF, FEM) 12X
% [ JE BT, EIEOS BT 24TV, BT
EDJEREEIZB O THEITIRE— REIRTE 5
BNV IR, #8022 IR B DO HL Y T ALE IS D
WTHRH EZ1T o 72,

2 EEBAE
21 RENE—F

B 11z, MAEFROEMETEZ MR TE 5
M OIREIR OB SR % <3, ¢ 100mm (-
££50mm) Do TR L E B E LT, R
AR O P24 50mm F TE AR ER & L,
P2 57 mm L VAMAIEEE LTz, IREMKE
2, IRER & LC, JLEA 4k 28 kHz, 34kHz
DRV MFED T Y a NIRRT (LT
BLT) % [R—MJE Ll 90° [k CtiE Lz, Z
B %E 90T ORERIMIN A 235 L TR 2
&, MET S 240 BLT Ik -~T, #hEh

Tsunehisa SUZUKI

BLT

ucoswt

usinwt

BLT

-usinet

ELu=1pm, EAEH /27 =20 -

M1 iRERBEX

=
A

Ny
* = -
\
7
/
\/‘ \
s o ¢
’ —+

\

- 5 NS

@AE—F (b)BE—F

X2 BO3EMIREIT—

(@ AE— F‘m

3 Bl13JgihikEiE— K




#E HR ETRE- FZERAVEESD - EREBEFTRIRBIROMINES

& 2(a), (o)l 3 ik L7 mtiiRE T — K (A,
B £— R) 2MrAHZE 90° ThbiE S, #ITH &
b, WITEORIRICE L TWADIX, i 3
Ao BO3 i HiiE#E £ — N(R 2)3 L0 B13 i i
Rt —RFEITHY 3, ZnbDEHE— K
bR T & DIREIRIER, WEAERRET D,
2.2 FEM f&#f
WK, B 41077 2 mEORR 2B

1 57mm

SR 22 o

! g
E 20~50 mm g .i
i VANAN 4
i 10 mm

ORI AN RIS (BLT B Y A1 &)

(a) EEImIRENR (BT =)

! 57mm

i 50mm g
; g
! R g
1535 mm i B2
T

\I Z ...............
: 10 mm

i BRI ZEALEIE (BLT Y £ (L)
(b)E HmimiRER (BTER)

X4 REMHIZIR

R1 RIS IRER O W EE

ME SUS304
Yo U 198 GPa
BTV 0, 29
R 7860 kg/m?

&2 fRMTRMN

fEbr 1 | T2 | fAT s | i 4
RIS I Ui FI 3
1z 5~15 3.5,10 | 4~16 4,7
(mm) ’
LA — 1um — 1 pm
(kHz) 20~55 28,34 20~55 28,34
Gl B N B N
W% (mm) 15~55 20~55

L, ThEnxEEMIESKR, B HmIREEK
MRS Z L& Lo, AT HEYIL, BLT4 K
ZR1OXDICEE LB CHEITEE— R
EEECE 50, T LTED LD RBRIBER
KTHLMWEMRITT 20D THDHID, Hox
WICEDAMIIBE LRV, 2B, H-o IR
K2 AMIE, REE— FOMIRE AT Z s
HHHEKEERDHP, RIhE— RERE L
SHDLZ vy, FEM T, WHARZE
F#ik>Y 7 h COMSOL Multiphysics & W\ THT
o7, TR LICIREMROMMEME Z T,

MO, |2 ITRTHEHT 1,3 DERMAET, HRIE
B LOBEERECK T 5 EAREE— FOEl%E
fiesd L, BLT o JL4EJE % 28 kHz B L O
34kHz O ¥rf% T B03,B13 £ — RZ i T& %
WIE % R T,

I, BLT O HY AL 2 fedfb 3 2 728
(2, R 2RI 2,4 O S0 C I BOGE fi
Wra1i>7-, BLT OV +1F#% ¢ 10 mm O
SEREIZEAEEIR E L, Z OfEE o L 2 IR E R EE
HOR—MEEEICEE Lz, 20L& XDE—H
D% THREIEM R MRS 2T 5,
90° Il CHE L 7= 4 AT O sl 27 ST,
ZNENEEMAIZ 90°F SNk E2 5 L CHIE
I8 1um OENLE 5z, FEEIENCERE £ S
oL ol EMEkTOR T, 20, A
IRIE 1uym 252 57D ER T ERD T,
KA E < T B R BN R & B 72 BLT
DY AHTFArE & Lz,

3 BIHER
3.1 EEimikEKR

B 512, EEMmREHR (B 4() IZHB1T5,
WIE & EA R OBR A =<3, BO3E— KT
1%, BE 10mm (2B THEAEEEH 28kHz
L7po7=, B13 £— NTiE, HE 3.5mm B K&
O bmm ICBWT, N FNEA RN
28kHz, 34kHz & 72 ~>7-, fioE— K& DT
IR ER, B03 T — NI TWN 2o 7203,
B13 £— Kix B06 &— K L figbrdtfHeigic ks
WTTHLTWDEZ ERNDhoTz,

& 6(a)lc, BO3 & — K, [E & IREN#)K (28kHz,
WIE 10mm) DOEMICIS T Do 2201 & X
OB ZE R CaRT, A IREVEFEENT TR D
7= B03 &— N[EEmMIREIR O K KEN R &5



IR TR+ > 2 —#HE No.43 (2011)

TR M OB W R (LT, 2207 fR)
R TR, EALlFRE, SREMETERL
T AN B T/RLTE Y, 200 0 TIRE) O,
+1 TIRBDOETH D, KL, BEIEM R
40mm The/hE 72, BLT OO I iE & L
THRECTHDZENShoT=, £, £ 40mm
IEENHRR BT 2 IREBIOEMTTH Y, P8
BT BN O/ R DTN & Ao
776

B 6(b)ic, B13 & — I, [EH &R ik (28kHz,
WE 3.5mm) O FAFITI T D sl AL -1 & X
N ORGR%Z FER T, B13 T — NOZENL R & i
MTRT, EBOD- X EHELLELE, K
JE 3.5mm Tld/K A D5 ¢ IR 8 I 5k 23K
K257, ZOFKEEIKRTZ%EE L 30kHz
THENT L7z, BO3E— RDOFA LR, KN
LR 22 i/ M &2 R &3, B13 B — RO A7 i
RO &b Big o 72 IREVE— NOMHT 5,
SR 2SN 26mm LS O @ T T, IRENE —
F72y B13 DAMCER L->2oH Y, ZDDIZ
B13 OZEfHi#fF L B LiehoTBEX BN
Do D DOFERN G, TREIZENL R 26mm 23
BLT O Y fHFrEE LTHELTEBY, 2L
SME BI3E— RAFIER CE T, @Y TR\ &
N> T,

3.2 BEHImIRER

[ E s R B & mERIC, HHRBIESR (K
4(b)) DFEHNTEZATVY, Bl e RIE, SREIZEA
BAERD, @712, HHREBREEIZHIT S,
WIE & H AR OER A Rd, BO3E— R T
%, EAEEEG 28kHz, 34kHz & 72 5 HE
X, ENTELPHICIX A2y 72, B13 E— R TIUE,
WE 4mm B L Tmm I2BWT, FREH0E
HIEENEH 28kHz, 34kHz L7 -7-, oE
— REDOTFWEFATAER, EEMmEDHR & F
£%, BO3 E— RIZ TR no7zh, Bl3 E—
Ri% B06 £ — N & it P Ik s v Tk
LTWBZ ENghoiz,

E8ic, B13E—F, AMmEIHK (34kHz,
WE Tmm) OFFICET D, WHlIEN B
BIfR % 2HC, B13 &— NOENL R & kR T
RY, EEMRIREIAR O & & L ERRIC, TREIZENL
28 25mm LIS O fEFTClE, fEE)E— R 2% B13

DIAMCEB L>oH Y, B13 E— FOZEALH#E
ClT—B L, LER- T, S\EIES R
25mm 7% BLT OBV fHFArE & LCi LT
ZDO

N

=

~

%5 34kHz
= 20

@ 28KHz
u

W=, mm
K5 WEEBEAREEOREGR (EEmIRER)

2500

2000

= 1500

< 1000 |
X -
500 | -~ 1-108
L L L _“ ,~f-
0 B03 E—FQZE AR 15
15 20 25 30 35 40 45 50

FREIZENL LS, mm

(a) B03 €—F, 28kHz, H/E 10mm, [& & 5iiEEHK

1500 A 30
'z, 1000 15 -
2 RA =
X - &

- =z
500 <. - O.O;EE

~ - ~

NI T
0 BUE-roztmg |

10 15 20 25 30 35 40
SRAIZENL A, mm

(b) B13 €—F, 28kHz, HJE 3.5mm, [& &5 HREIK

6 FREN AL K DOBEE, BXIO
RS 2 IRENE — NIZd T 2 B0 & o bk



#E HR ETRE- FZERAVEESD - EREBEFTRIRBIROMINES

34kHz
+28kHz

WE, mm
7 WELEARSEOBG (B HBRIEEH)

15,477N
3000 40
2500 A 30
RA it
. 2000 20 o
. &
£ 1500 10 %
X p =z
'
1000 \4\ ) - 00
500 =~ = -10
B13 E—FDZE IR
0 ‘ ‘ -2.0
10 20 30 40

FREIZENL A, mm
8 MNP EXITOBEBKR, BLIO
ST DIRENT — NIZRB T 2 BN R & o g
(B13 £—N, 34kHz, #/F Tmm, H H5miRER)

£ 3 FIRDBOVIK, KEHE—F, AEEICE
% RER IR IS L ONGR A AL AR

1| 2 | S| &4 | &S
RER IR | [ E [i5] 7E S [i5] 7 St BRG] BRG]
EHE—F | BO03 B13 B13 B13 B13
JE W EK
(kHz) 28 283% 34 28 34
TR 25
% (mm) 40 25 25 25 25
W& (mm) 10 3.5 5 4 7
SOKEAMIZ K DB OE T2 8 LT, 30kHz THAT L7,
2000
1500 /
Z — /
= 1000 /
X - /
500 { /
0 /
& &2 &3 &4 &5

9 HHRMIZBIT DR

33 &A%

& 3 ICHEE, B BRI T 5544, B 9
2, R3IDEFEMIZB T O 1E7T, HHImIE
Bt (FfF 4, 5) IXEEWREIR (51~ 3)
LR, KAOMKREL DL, B13 E— KX
FE2 RV TH AV KRENZ ENR G0 oTe, T
noofERMNS, &1 (B03 E—F, 28kHz,
WZ 10mm, FEEMmREIR) 3 KO, &4 2 (B13
£— R, 28kHz, /¥ 3.5mm, [& E5HHIEEIHR)
2, IRERE LTHELTWD Z ENDhoiz,

4 %5 E
4 A0 BLT THJEJ5 o i th 178 2 ik 3

DT T — NEE RIREIR O TR G 21T -
7o RO ZEEL, O->EWICLDA
faf % B 8 L 72 W 544 © FEM 4T 2 17>, BLT @
IR BB W TEITRE— FZRTE %
IRENVR AR, 8722 RE) 1 D H Y T (L O kst
AT TAh, UFDZ Enmnol,
1) BO3 Jih#RE)E— FZ ihik T & 2 RIEIL,

[ E ¥, 28kHz T 10mm Th -7z,
2) B13 JEHHIEE)E— RN Z bk T X 2 HRIEIE,

[ E ¥, 28kHz T 3.5mm, 34kHz T 5mm

Thoiz, £7=, HHEYE, 28kHz T 4mm,

34kHz T Tmm Toh > 7z,
3) B03 (28kHz, t10mm) , B13 (28kHz,

t3.5mm) O[EEEIREIIL B13 (34kHz,
tbmm) [EE IR B ds K OVE H iR Eh Ak &
el U TR AT /N E W,
4) B13 £— KX, E—FOTE¥ERBZHN
7=, B03 E— FREMKE LT LT
%,
& i
AL D —# 1%, NEDO ik 20 45 3 A T HF
TR EFEEL L T2 DO TH D, 7t LT
Cil R
X @
1) SARRFEAML: (LR TR & o & — i,
No.38 (2006) 1.
2) AR REETHSE 121 [FEEHK
DB O 2010, 178 H.
3)  IUEREILML: BAEEY S 2009 FERKFEH
g0 % &£ & ik Gm C £, 1-Q-8, 2009,
1263-1266 H.



1 #

%&ﬁ@%%ﬁ%@Et%w%ﬂrwéomﬁ

BB R 28 A BMEMS ) L—T 4« V7 LlAFRMEIE—L VR
FiikE AL 3 R RETHA

W EsE ERERT MR ERETeEh RIEM AIMERE SBERT R

Electromagnetically Dual-axis Driven MEMS Grating, and its Application to 3D Profiling

with Near Infrared Low Coherence Interferometry
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Abstract

interferometer using MEMS grating. This system, constructed with optical fibers and

We have investigated 3D profiling of the objects by low coherence optical

MEMS devices, is Fourier domain interferometer, which can discriminate distance to the
object by wavelength analysis of the interference spectra. A MEMS mirror gives the object
2D optical scanning, and a MEMS grating makes spectroscopy of interference spectra. The
MEMS grating can tilt to dual-axis with electromagnetic force induced by planer coils and
a permanent magnet. One axis tilting works as near infrared spectroscopy, and another
axis tilting works as optical axis alignment in an interferometer. Fabricated MEMS
grating could tilt £3.5°(mech.)/ less than +10mA in both direction at low frequency, which
were equivalent to approximately 1400-1700nm in wavelength. This interferometer, whose
S/N was 50dB and vertical standard deviation was 0.6pm, could scan full wavelength
width (1400-1700nm) in 25ms. Finally, we could realize 3D profiling which was not only
surface reflection profiling of 1um step, but also transparent profiling of IC process layer

from backside of the wafer.
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PR A | 069  2.68 0.90 7.63 97 73.5 88.0 O
HHEMB | 1.20  2.67 4.62 8.10 88 69.5 82.3 X
Ak C | 0.97  2.62 4.21 11.1 71 64.7 85.8 X
mEMD | 218 251 0.15 14.6 62 66.9 82.4 X
Ak E | 056 276 0.19 7.49 89 70.9 90.4 X
HHEMEF | 0.67  2.63 2.66 14.1 73 63.9 88.5 X
Wty G| 1.47  2.53 0.63 6.30 75 66.8 82.3 X
HEMH | 1.43  2.60 1.26 13.4 79 66.8 87.1 X
maI | 068 2.65 0.77 8.90 76 66.8 80.6 X
A d | 0.81  2.66 0.46 8.36 73 67.8 82.8 X
MEMK | 1.62 258 0.50 7.70 86 66.0 80.1 X
AL | 070 2.69 0.27 7.68 74 65.0 80.6 X
ey M | 030 2.74 0.62 4.36 99 74.0 87.3 O
MEMN | 1.24 255 0.67 10.1 80 63.5 75.7 X
WAk O | 1.99  2.57 1.59 7.90 78 60.2 72.8 X
WHEMP | 214  2.56 0.23 7.10 77 57.9 71.2 X
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Development of New Fruits Flavor by Progressive Freeze-concentration

and Membrane Separation
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K1 77T AREORRENEE

(mg/kg) (%)

Hexanal 2.2 £ 0.08 2.1
Methanol 0.5 + 0.07 0.5
Ethanol 68.8 + 15.9 65.8
Propanol 1.4 + 0.23 1.3
2-methyl-1-propanol 0.3 + 0.03 0.3
Butanol 12.0 £+ 099 115
2-methyl-1-butanol 0.2 + 0.02 0.2
Pentanol 0.2 + 0.05 0.2
Hexanol 2.4 + 0.18 2.3
Ethyl acetate 2.4 + 0.44 2.3
Propyl acetate 0.2 £ 0.05 0.2
Butyl acetate 10.1 £ 0.68 9.7
Pentyl acetate 0.2 £ 0.02 0.2
Hexyl acetate 5.9 + 0.82 5.6
& &t 105 + 17.8  100.0

TR E AR YER S (n=3)
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EED MO T2 D R EOBH R SR L 72 v
FEOFEE /2L LTRSS, LaL, K
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OFEEAEZABICa L ¥ I3 —3 3 ViNkE
LT NI &R0, MBUT W F R 53 A BV Bl
THERERDH D72 EOFH R B D,
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F5 L OVEEME /K 2 St Al BRORS TR e L 7o SR A IR
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2%, WA O/ & K DF

®2 T-T7 T A8, KIS K OBERE K R IR I O B R0 IR T

K 1 F 75 AR e K A KBRS AT IR
T (mg/L) (mg/L) [BIE (%) (mg/L) [BlIX=E (%)
1-Propanol 563 5.3 6.3 93.8 69.8 95.6
Butylaldehyde 595 <1 <1 - 2.1 -
Ethyl acetate 620 13.6 2.7 15.7 27.2 86.7
2-Methyl-1-propanol 634 <1 <1 - 6.1 -
1-Butanol 669 21.8 25.6 92.6 276.3 93.5
2-Methyl-1-butanol 744 <1 <1 - 7.4 -
1-Pentanol 772 <1 <1 - <1 -
Hexylaldehyde 804 <1 <1 - 3.0 -
Butyl acetate 814 13.6 1.4 8.3 15.1 91.6
1-Hexanol 870 2.3 2.4 83.8 26.8 95.8
Pentyl acetate 912 <1 <1 — <1 -
Hexyl acetate 1008 10.3 2.0 15.2 20.2 88.4
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KL BRI B K BORE IR A IR
(ng/L) (ng/L) (b/a)
Hexyl acetate 1283 12.1 70.5 5.82
(Z)-3-Hexenyl acetate 1329  44.5 388 8.71
1-Hexanol 1368  99.3 1120 11.3
(E)-3-Hexen-1-ol 1379 <10 14.3 -
(2)-3-Hexen-1-ol 1399 752 730 9.70
(E)-2-Hexen-1-ol 1421 249 2920 11.7
Benzaldehyde 1561 43.2 499 11.5
y-Octanolactone 1944 <10 1220 -
B-lonone 1966 <10 26.0 -
y-Decanolactone 2176 1110 9150 8.21
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