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2004 2009

Aerospace, defense Aerospace, defense

Industrial & process Homeland security Homeland security

control 5%,
1% Industrial & process 1% Household
Telecom 0 control 49 1%
2% 19 b
Medical & * Housefold Telecom 4, \ 1%O0thers
edical
life sciences ¢
59 I'_\-'Iedic_al & B% —.
Caonsumer g \ life sciences
Electronics
6% !

Elonsumer
; ectronics IT peripherals
Automotive o
22% 549
68%
IT peripherals 8%
Automotive
(total $12 billions) (total $25 billions)
[E— 2004 % 2009 - MEMS {88 &7 5 TR 7oA
EiREE ¢ NEXUS MNT Market Report,2009 (3) ,1-3.
PRIt Z A1 HARZZEG3EWI90RT ~ Tt 1IEK-ITIS G235 B H M AH R -

tFENI 2000 4 2 2020 bR EERHE SR Z 15 » o fiiEaE—Frr -
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RS 170 220 280 410 45

L 410 560 700 1,010 4.6

R 240 380 520 800 6.2

RE ~ Eaflfkes 180 330 630 760 75

FH MRl 233 275 325 430 3.1

IR 270 360 750 1,120 7.4

U 86 130 200 390 7.8

FeiERR 66 95 130 200 5.7

R 429 555 720 1,235 5.4

T 88 100 125 200 4.2

=1 2,172 3,005 4,380 6,555 5.7

ERAE - Tt E SRR AR B TR - HfLAERIT
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« B R M-S T (Focused lon Beam Machining) ~ 85 51T
T-(Laser Beam Machining)%5 - $5AR [R5 T BUAZ v 2 A= R UL <T (Feature
Size) i L A {4 F] F [ = s

/1 T.(Micro EDM)
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Machine Tools & Equipment

100 ] [ Grinding Machines

L0 s S e

g. Lapping, Honing, Boring
oy . and Grinding Machines
@ Micron 1 — —
3 Precision Grinding and
2 Turning Machines
> 0.1 “High Precision and
= | . Ultra Precision Machines
_"Ccé 0,01 2 (e
= Ultra Precision - Free Abrasive Machining
0.001 | (1.nm), Machining = __ _T e —_—
: ; ; lon Beam Machinin
Atomic Lattice Separation | T mET 0 TE 008 g
0.0001 | L [_ T Molecular Manipulation

(1A%)

1940 1960 | 2000 |

source: McKeown after Taniguchi
[E = 1940 FAR M0 T AE IR
LRI : From “Advancing Cutting Technology, ” by G.. Byrne, D. Dornfeld, and
B. Denkena, 2003, Annals of the CIRP, 52 (2 ) , 484 .

10;lr1

migro-milling?
1 um m'ic'r-o-drilling..*'-
__-r'ni(:ro-grind_i'r';g
~ultrasonic ngachining
EDM
100 nn FYAG laser.
ekcimer lasér
.._..Iap_ping _._,.-
- ICMR,..-*"
10 nm —o* -~ <
~Ton beam
~Electron bea.r_o"

Process unit

s etching,.*""
1nn “rsiGRAXwave length 5 A)

._.-" STM (Scanning Tunneling Microscopy, probe/toal diameter)
o _.AhE'iAtomic Layer Epitaxy)

100 p
1 nm 10 nm 100 nm 1 um 10 um 100 um 1 mm
Feature size Ref: ¥. Sactome, "Present and Future Technologies
of Microforming”, J. of JSPE, 689, 9, 2003

[ = A I M T B L RS A NG FEE R

&}k ¢ From “Present and Future Technologies of Microforming,” by Y. Saotome,

2003, Japan Society for Precision Engineering, 69 (9 ) , 1223 .
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Nanotechnology) 5t & - H A #| 5] T ERAT (Exploratory Research for
Advanced Technology)#i&& % - 75 =({EEIRAVEEEE M Lo BRI EK
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S RAR Z A TR e i R HIBI R » 2 ie S i it 5ReE s
HATAYEZE © FAE 20 HEAC 50 FEAUR - TR Sl il S8 e RV FR 22 - S5
BusERE T el A ) BAVEERE S UG - 55 SPDT $7fld” (Single Point
Diamond Turning)sic“ (12l (1 (¥~ = 0.025p m) > Mg fEe T AHERY 22 5%
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HIREEEITSE > Fe AN TSEERE SRR E AN T] » EIR 7 RA B R TR =
T - dEE S Hh E B 5 H = AR — e RADEE S M AR
(Large Optics Diamond Turning Machine > LODTM) » & —& i A TEKE &
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B T EEHEE AR I [ B4R RRE H A E250m BYAIL -

FEAR A RS R o Eiek - S ve B I E F PRS2 e S Y e R IR R
T TR AT (T CUPE)ERE S - TEE S Lg% TRV
sz — o BB & RS R KBNS (R - 40 CUPE LERY
Nanocentre(GRoR I A0 BE AT T TE R S B fl - SO AT TRt nl 1 T i
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fEIR A BB ekt - GGkt ~ RS BRI NS E F - Al
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HRLERAITE - R ENENEAER R 7= -

HAil - 5 EEE % L s /K2 = & KA B IR o0 Bl 2 55
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PR el > Hor LODTM RIS R R E2 5 ] 4 # PR (The Large Optics
Diamond Turning Machine) & & iz = HIRE RS BRIR > & £ EE Keck ¥
iR F 25 AIAMREEE S - 22485 53 Bl A] U1 A 2100mm - B 4500kg
FIFE 1625mm ~ B 1360kg HY (> sZIEPRAYRFREE bR A 22 Sh R E A
e BRRAGATER L - MRS  EhREIEREY > HE TS L ERVHETE - SR T
MEEALEAR T - SR R 2Es CNC ZEENSES TP MR - Bk
PR EL > oy TEIRTJ B ERESS - 78 DC ([Afikistm g BB A i
T > AT EHZRORBINIRS > B T IRDECHIA 2247 > (R0 RI%ERI{E (20+0.005)
C o OHBR T IR - SR T RS AL AR ER AR R R - (B AR R
0.025um > AN PE ~ BRI R IEBKIAISE AR 8 TR E L ~ ALMREE
NGRSV NINPN s

(&Y LODTM BUI7 U RBRDEER Sl 4 PR
BRIFE © From “ The Word Most Accurate Lathe®, Science & Technology

Review. Retrieved from
https://www.lInl.gov/str/April01/Klingmann.html
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