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Fig, 6 Microfactory at REALLCO (Rockford Engineering Associates
LLC), US.
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Fig. 7 Microfactory demonstrated in KIMM, Korea [5]

ALAAE AR AITYUATFIYA wEE dps
FAoR APV edT Y, dAdE R, FaddEa
5 S 97 gigto] FHI|HO R o, v, Y&,
AH= o] 57 Q=7 HE L8 197] A4 D dhgto] &
oj3ol nfo| AR HEHE FY8t7] Het nfola H47}
Z, 4 g A EULE, vhol AR A F, wholag 2,
nfo]22 &4 5 5749 712 BER 7]e9] AdE 43

stdod, o]2 23 chakst A 34 F o) oist 9
84 71& D A 2" 7|&d) hd AT o) R o T
197 399 A7 AT Z 2007 ol =229 uhola R
HEgyt AdE e, ojs upo| 2R Lo 7hF E &
AL A, 4719 5719 EES 9 500mm X 600mm

December 2010



o AHS 2 ALY BER TEHT, 2HL oI R
58 74S B vhola2 Yxo 77 U 298 24%
€8 2HEG, 49 otola2 Y B4, Felw
49 vho| 22 BE o] YAL 1B 3kl 7129 MEMS
24 AABEE, HAa% 4] FHE7E som v
Diaphragm& Y35, olth LATE wE AA| 9
stof mfo|2.2 EDM 7438 Sstoet. 540 ulH
2 B9 AW THY 2Y A2 2Yote 74
& 33H5ct. 225e] Aol PO 7 Aol Bl 755
o, UEYS 59 2 HH)s Z2YAS YoJFES P4
e,
3.2 Wy H§Y UjojazmER] 3 ol 2F TRt
AN 197 SUES AL 7|74 vhte
2 839 488 4 9k vhol22 o) A 2gT o]
9% g =S Hu9) AL 2G4 489 v
o2z HEe] AAHORE 4 vho| /9|2 Hope] BT
stolaz WEE, A3 34U 54 YSREY RAE
2 B2 A33 YA} s/WE B8 34 A4 7
T 4 9k A28 st ALE A3 E B4
9o £ 4 9 A=Y A 278 AT 9], Yk
AT FAN Ago] A5, @AY WA 2
A 59 4 A S, 2749 73 ABE BEES HE
sl AN $ROR FHHYR, 20 B 2L 1
olEjolA CAM HlolEE AHeE 5/WE Beste] Y
ST IT #okE AL FriEo) AL Folet A
2259 242 9% A8 Agsigon, ag 29
Ao Hlstel AR WA o] 1/342, 71 &Au]0] vl3}
of dgule] Ael A AW, FARAT BAHEo) 8
o o4 Bato] AR alTt | E4t o]t toj2z WE o
& 918 Aol G2 4Y g ntolaz
Aot 1 A2 ST 4+ Yk aaw ¥,
52 ol §8 34U YA heF Z40) R AN
ol Agsigion, A2Y 2 25 S 9% 30% rpm

F 249 14 205 4 49 B9 0|44, 3471983

U

BT Micro—-Factory for dental restoratio

IT Micro~Factory for assembly of phone camera iens module

Fig, 8 IT and BT Micro—Factory on Hannover-Messe 2009

76k 299 A3 5 ZAA ] 249 7o) Zo] A= it

ol2gt A7 A2 thofst A A Fo] ATE YL,
£ 20099 4920l Y st oA dele ArgurEsl
(Hannover Messe 2009)0} BT ¥ IT ujo]a2 2 HEZE

NEEE 2ESH7] = st
3.3 BT Microfactory2] -3} it Hgt

AR B AY-E 39A Ao g FFo|H, AR #l
A A48 29 vto|aRYED A 2g AL Y5t
71&9) 6749 ARATHAE 32 &5t vo]2 R
g 443 ALE Aol FFHEF 33T ¢ BT
Micro-Factory $-2-& A @AM Add ZFE 7+
7] A AEE Ag s, of7]o) @AY TTRe] 25
o AFELE A LEE A F(Custom abutment) ] 7}
3ol 7Hs @ uhol A8 thE hg Al AT A E BA
B9 58 A A2FE &5, 71E9 #7490l 23
£ AZHE el dojA, 243 7hael 9% 34



£ X433t 32 qho) A&°] 7453t One-day clinic
& FUNES o= 22 BT 9 Yo

oF Y3 2 ety TF LAY R AzxHE X
3 53 7190 s 78718 AAAET gle
1, Custom abutment?] A7 @ HALL 233l W3 A
EY ol 2ZEY 0] G2 Custom abutment &) 7}
¥ 2238} 7127 Fixtures}e] APE Hrt 4 & 53 A
Fles Adstn Yo 39 19 fdd BT-
Factory& CAD/CAM S/W 3H& veby glu},

3.4 IT Microfactory 7}1& 7f&¢

IT £opofl QlotM e thaaf A= Evlet d2nEo »

U £2E FHAUN, FNS AEHHUNE QAL
YT 5 YE 2PN29Y A4} AEE FAsT
7

Spacer 't & -

Spacer B¢ W
Barrel Center

Fig, 12 Inverse projection MTF measurement system

X axis Step Response (0.2 um}

-

0.2 e St Respomes (2-axish
i [T
b

December 2010



71EE A% FotA L A A

S0, W2 AEA A
2Y f5o g2 I ES 13 2, NY BE
N AHA= L Ado]A Fo] 2Y REY F7F 2H A
A g B£E Hlo] gt S AT = Ye
AR 71E9] ] giu] L3 JAEE A9 HH3tE
fojoe 59 7lgo] MEEZ o}, th&9 182 ol
g A22YE 8l AAE 2 A2 1celld] T4
€ Uetia glon), AHF 4 cell FA4E FHA Tact
time 32 o], 7]&%4] tjH| Scale down 45%2] & 0]
7Hs 3ttt
EY, A=Y YA HEE A4 2y F0A
A9 S 379, DAY 4 U= 1349 00D 73]
£ o8¢ 953 MTF 37 FAE esta H439
ot A2 23} ASHE At hgdt & g0
7158t Picker & A7 31924, Voice Coil YE o 0]E| S
o &3t 6AF =9 AR o] FS &3 Bo| 7Hed 67
& B8 2H A& 3t

3.5 ¥HJlE Iy
g vl aEd AL THE e V1

o 925S BEY 4 Yk A9 gonl, B8 w4
A8 FAHE B4 FBazel Aol 2Lsit, ol

Micro-factory systems for achines and modules fol
industrial applications micro-factory systems
(BT, 1T, NT) {machining, forming, assembly,
E inspection)
S |
D of comp hnologi i ing system }
N N Photoiectr
Micro-spingies with somears o spindie I
rostatic bearings monitoring
etical 3-axis aptical
::xnded"rymcm- sensors for taot
L spindles | position
Active speed contral NC controller based
of aic turbine on PCs and DSP
Air bearing spindles
with electric motor

Fig. 14 Development topics of component technologies for
micro~factory

ST ereR| H19H MBS

ue}, mtolojA 2 thE LF 84, XL ufo|AE AWUE,
I THE T A 24 5Y o] FA WY
I Y AR e 7leSS K3 Fig. 149 2ot

o)F, 7129 TF8L FERAE AHSL, BF E
e t59 50 TA o|FE £ Qe Agaad

i turbi Clampin
Air turbine nozzle Shaft  with Sng
Air bearing _,
(axial) b

Magnet (preloading

Air bearing nozzles
axial air bearing) tradial)

Tool clamping with
sma

Sensor

(alr bearing) {a bearing)
94 mm

(b) 3-DOF double wedge stage

Bail Joint Bearing

Stator =

Permanent
Magnet (PM)
]

(c) 3-DOF spherical motor stage

Fig. 16 Multi-axis miniature precision motion stage system



A 23T 00 SFA7 M oL o] § 3 227
A9E, 371H01Y L B 2EE ol 83 HH AdolA)
UZ T50| M5 B YA 2d0lx % 7Y BEE
$43 IR E B 2dolAF ALt 49 T7
2 EYEe AT UYL Yool P APRL A
& 2YY A AAGOn, ofn] o) 8 9 B9
& wRstel, 4719 vol a2 A A2g e 7%
o2 %89 4 YES AUt

4, &

& YoM vfolazd e A2H o gt o= A
T AG, T 2 FA AL FF F Aatef g
23T wHg A2 AgE o7k Qe A 2 A
A=9] @ Aol A, AR 2—- o Eoj7be ofluiA), 37t
AL HAIE 7 Y Frhste] gt B2 g
2 S F83E AR S, no|aRREL ) o
ﬂh”ﬂ“ﬂﬂﬂﬂﬁﬂiﬂﬂﬂ Ae AFLE, o
b Sl T 7€ o] A& ook &
3], Zetd AA71719] F7F, Ui
&, Hhole mt]E 49 WA 2
89 S7he ol 9 AAte A% A
ﬂ%lﬂﬂ 7 o] HAHEA|, BAA]

875 gk, Sy mejazdE
AR =G SR UL HEH
HE 2o AAET Tl 7129 A
HStE dojg Zo & g 2Hn
il FEZ VIS LR F 283 He
A g o, vF2 7S FHLE & 47|

, S 23} Hpo] L B0k L 7 Al AY AR
A,

ﬂ
neL,
et
{)1. mO(‘
&

F.YL r_‘;i_l‘
rz é
r>~ 1
o i

o
> o
m
f

J[m

-(x::i_—r'L

=
=
3L
A=)

}

N2
My i
flo ox
rE
toh
>~ olﬂ

=
r
2 m[o

HS
o
U
o
1=}
rlo

r.t_aﬂmhoz;u&m{)mwlm
X
_>;
nﬂ_l
JQ

>

2
offl
oy
|o
fiu

o

WER|, 24 2 Aol qlo4 74
L BFANE B Al 4 gHo} Hrjo}
Pl, 93 24712 zm L 8 ] 25 Aol X

=ta
[
Mo
re

(1) Kussul, E, M, Rachkovskij, D, A, Baidyk, T, N, and
Talayev,S. A, 1996,
basis for the low—cost manufact uring of mechanical

“Micromechanical engineering: a
microdevices using microequipment,” J. of Micromechanics
and Microengineering, Vol 5, pp. 410-425
(2) Okazaki, Y., Mishima, N, and Ashida, K., 2004, “Microfactory
— concept, history, and developments” J. of Manufacturing
Science and Engineering, Vol 126 No. 4, pp.837-844
{3) Okazaki Y., Hiraida, M. and Endo, C., 2009, “Activities of
DTF Research Consortium = Industrial Applications of
" Proceedings
of 5th International Workshop on Microfactory Technology.
(4) Heikkila, R, Huttuned, A Voula, A and Tuokko, R, 2008,
“A Microfactory Concept or Laser—Assisted Manufacturing
" Proc, Of 6th Int, Workshop on

Microfactory Phulosophy by Private Sectors —

of Personlized Implants,
Microfactories, IWMF2008,
(5) Park, J-K, 2009, 2nd Phase Report of Micro—Factory
System Technology Development of Next—Generation,
Ministry of Knowledge and Economy.
(6) Kim, C. B, and Kim, J, D, 2010,
Effective BT Micro—Factory System for Manufacturing

“Development of an

Denlal Restorations,” Proc, of 7th Int. Workshop on
Microfactories, IWMF2010, pp, 346-351

(7) Lee, C., Song, J., Ha, T, Lee, J. and Kim, C, 2010,
“Development of Module Type Assembly Machine for
Pnone Camera Lens Module,” Proc, of KSMTE Autumn
Meeting, pp. 34-37

(8) Park, J—K., Ro, S—K, Kim, B.-S, Shin, W —C. and Lee,
H~-H., 2010,
Microfactory Systems Developed at KIMM,” Int, J. of

“Precision Component Technologies for

Automation Technology, Vol 4, No, 2, pp. 127-137,

December 2010



