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(57) Abstract: The technical objective of the
present invention is to provide a structure man-
ufacturing apparatus using stereolithography
that can manufacture a nano-scale structure or
a structure having a smoother surface due to
lamination of nano-scale thickness. To this
end, the structure manufacturing apparatus us-
ing stereolithography of the present invention
comprises: a power supply unit; a first oscillat-
or that receives power from the power supply
unit and oscillates first light in the near ultravi-
olet band; a transmission unit that transmits the
first light so as to correspond to a two-dimen-
sional image among images provided by an ex-
ternal device; a prism that totally reflects the
light transmitted from the transmission unit so
as to generate inhomogeneous waves; and a
photocurable material reservoir that accom-
modates photocurable material which is
hardened into a two-dimensional structure by
the generated inhomogeneous waves.

(57) &AM £ e Yesfde 73
= AFsAY Y= d T HE

3 & o e xUs 2te 72
Azt

o o il

e tlo

[CIS & A&



WO 2015/111800 A1 |IWANT 00T VAT T AN O AR

Sl 2 E 0w LS o) S TRE AR FAE ATE Ao| 171 SAlolch, o) F 913, B wgo| s
Yool a g ol §3 FAE Ax FAE, AY THH IV AU TTRLLY A4S FFLL 21494 B
o Al 10 WAA = A LR ) A TR o) g A A F I o] A F 27 o] u] Ao 3| A5}
£ FA 9 A7) S RN FAEE NS AR A 2ESE AA)E ZelE W 7] 4 aE
ool 27 TERER Ao BAY BAL 289 F A4 BA 49718 Tea



[1]

[2]

[3]

[4]

[5]

[6]

[7]

[8]

[9]

WO 2015/111800 PCT/KR2014/003644

%49

g B UL TIYT E o] &3 TERE A FA

| &| ©. 2] & 1] I (stereolithography)+= -2 =S 5 7] 13

S
= s —
PABA 2R ghe 5 ABE B A& 02 frlo] Hobrhz 4%
7] ol
5], 452 a7 2 Qe AL T B o] £ THE A% AH =

SHAIRE, Ap el 52 Akl S AL o] th=f 300nm 1 |
400nmo| 7] W{#of o] I A Rt 2 F 2 E EE o] B} 22 A T <
TEE S AlEEhE Alo] BbeE wATE 3L

3 Apel A B kel whE o] & A A BkE A7l Al ek e
otz 7wl slolM BEpAl7] oAl shiz M B Y v WA B 3= A 7
3
g o] AT AT
71%4 34

L] Ve Bl Y s d e FEES A Y Uie s

F

Sl 452 F % ol Wjnee B

B o) ThE 71 %4 BA =, A 5A 7|24 5
ABNA TEE) AUEE % 5 9l 2
Aolth

TZ2E A

EN

i)
2
=o[£
find
4y o
av

oy
N
e

X

gAsH] kel g o AA[ofol mpE AEE el E

°
[-'>~1

Tl oo
o
Wy o
N

SN
o
ﬁtl

e e

2 o
o
o
r
Dy
)

1o mo o
it

2o
>,
)
Ir
2
(S
. ©
o)
)
o
)
2
(S
N

o> flo
o
iz

>

G VN P

oX o ob oX ol
RN
o oy
SN
=%
Su
>
>~

o M
F
()
o
It
o=
oX,

= >
N T
r|
[kl
o do
I
e
o
N

B ox

ofr AT oX
N 0%
> Mook o g
W
T g
2
o
L, o
(2 ol
Nzl
I
5 ]
N
ox
o
2
e,
hn
>‘; mlo
W o
z I
T
9
o
i
2
)
r
=
18
1o
2
[\
W
o

>
:{o
L
o T
i
%
=
rir
o -
Iy
il
v
o,
rulm
kd
o
i)
b
N
°



KeR
=
1
1.
j -

3

==

1]

=~

]

],

7
A

=)
2
M E

m
=

T
T .

5

PCT/KR2014/003644
o

Ao

[e]
1l

EESNREE

==

Elo]#]; % 37] 2

HAE ME;

Ea

T .

71 \AE M

A} el Abolol] a5 o] 7] %3
3

[}

Es

2l E o} 271

aL
=

= 2o A7 FAF R e R B

71 |1 2~

WO 2015/111800

=~ - e
SR T G I o T
FRREX O® o dbo T TR g
TowEy T o = = o ooz BT g
= XF X = X HE é.E EE _50 fils) MI meo ‘H_Ol Z..#
o NN o 27 s i — & ar ojo oo o i
WTET N o T 3 H%A ° = o
= EE R mK Tl os T On o
Mo — M o = BANIN <
— T W — . = o -
™ an T 6y oo S b Urcjlﬂ_tﬂﬂo%
— o R oy () < — 2 ol X W o
b T w N K 0w ° 33 g MR
SRR AE oy, 0w oo odewow Fmmils
e ML T AT ST TmaT
TiEe 2R T ¥l ABTRLTH
_doMln_AluT.W wir oﬂ i?ﬂwﬂﬂ%%ﬂ%ﬂ%%ﬁo
Wiodogr B B L ¥ FAET T
Z#U:.L:.Lﬂo»:u [e1N ELL ﬂl7ﬂh0ﬂ£ﬂﬂ/lﬂgdﬂdﬂ:iﬂwl£m
5 9ol %o - oy TRu gl sl w
160 760 o o o ol ﬂﬂuﬂﬂkux_.x Gl N
Lﬂ%%%agﬂ TN xR m BT g 2%
el
Cuarp T T L wddTamy g S8 E
w_e ol ol ™ ~ o N i Me oo N oT % 2 ﬁ,mﬂ
B X ® omF T MNTEAET g
ATHHKZTFE ® o whEgHT LT Ty
Fogg X PE o WP WA g
BBy BP BT e w Tod gy gy S
B o TR BT A oo N T o Moo
R wal s ®L ﬂeuou@imnﬂmmzbﬁA_sz
7 oF ﬂNWﬁA, m_xMA,._n.Wd.ylx,»a7,L¢\m1X1ﬂﬁoﬂo
T o= g Tl T o el e Moo AR gy o W o M
X - X = \ul‘l_l
WP -8 F . ToT = < R B TR R
R EERR Do m gy I owmewd et < iy
T oo™ HRN T o Rl ogr B Mgy RE % w W
T N R T AR o = T AT ON oI TR

[13]
[14]
[15]
[16]
[17]
[18]
[19]

[20]



WO 2015/111800 PCT/KR2014/003644

[21]

[22]

[23]
[24]

— /e
L W W W N NN
W N jer N TN I )

[35]

[36]

[37]

[38]

B = A8 »H(Stll-motion) 7] &7 S A el g, U
o] A7) sl 7l A= AU A E A A AL 5 o], O Ald g

TEREE A 5 AT

5 Eodg o] AAjoof o, 22 R E o] A2ty = Ft 25
ZE|O| X7} 7hE H = Ve A S Al TSR R, 3AY F 2 =S Az e 4 )
TR sk A

L1 E o] o Ao mpE A AT E o] &3 FERE A
AAE A o5 ek ol

2= A ue) 7]E ol et A3 FAE v et 1| o),

32 Edye tgE AAde] E Ay oA E o] &% T2 E
Az AAE N4 om el ot

<H-3s o] A

10: 9% A=) 100: 1Y FHH

130: xﬂl 2 7] 141 A2 221 7]

143: ¥ =& E 145: YA€ %4 B

w
ME Ao 150: SAF
151: ZEH v 2 153: A1 2R Hl ] 247]

155: A2 2R nje] 247 157 25 Ao 3

170: 2] % 181: P A %

183:2% Z~¥] o] #] 185: Z~H] o] %] A o 3

190: 3 43 =4 A1
g o] AAE A3 H A FH

olat, AH-gt AE Far R sho] E ol o] AA] oo o5} —“E:HL o] &3}=
7] 4 Hofo| A At x| AlS 1Al A7t Lo A AA T Q= 5]
At et E S of el 7hA] Aolgt FElR FAE o o

o1 7]0) 4] A ahiz WAl el ol g5 sk,
N1 el o AN el i 2E e o e 21 S o] § 3 T2 E A%
A e o 2 el wola, v 2= 22 whe} 7] E ol that 73}

of w2 2H dl a1 E o

L = = o xE Ax
A=, B e EAE vkl o], Al ¥ 3%(110)9} A1 27 7](130) 9}, A
A (projecting unit)(150)2, Z 2] 5(170)%, 12]a1 F A3t &4
A1771(190) 5 E39Hghe}

ALY FHE(110)3= A1 A 71(130)0]] LS 38k Ao =2 Al
H2171(130)2] F5ol whet ol o] W= el 2 AlEE 5 ATk & 59, Al
W1 71(130)7F dlo) A Y A G AL FHHRA10)= do) A =etou 7 = 5= 9da,

A1 22 71(130)7F 23 tho] S =((LED)Y A5 A F55(110)3= LED



WO 2015/111800 PCT/KR2014/003644

[39]

[40]

[41]

[42]

[43]

[44]

sl 4= QT

A1 71(130)F DY FFF(10)2FH AYS F5do)
2] A (Near-UV) t & 2] A1 W& H-2A 71}, ZApe] A o o o] A1 Wl
3 FAsd BEAE AAH o= A= 9EE dr vrelrt, Al
1(130)= AL A glo) A == 242] A LEDY 4= it} 53], A1
(130)= AL A g o) A Sl A & ZA442] A #H E ¢ o] A (Femto laser) Y
H, o] A-g-oll = A A s e o o] WA Bv} ¥ &2 o # 200nm
NUAE A& 4= 9},
H(150)-2 <] X (10)00] A A &-3H= o] v A] 5= 2214 o] w| x| ] gtA]
ZAFET), o] 2] 3 AL F-51(150) 2 8 3= ZHE. Al 2 Bl (Galvo system)©|
F A FAA S E & 1o EATE vRe; o], FAF F-H(150)2 2 H
1] 2](151)(Galvo mirror), A1 2 A2 ZF R 1] 2] 24 7](153)(155), ZH.
AR (1575 28 = otk 2R v 215 E We eS8 &8 v =
A-golal, Al ZR v Z2H7](153)E ZR 1 H15)E 248ehe] WS X5
Wk o g Ealehi= 93k Bl Al 2R v g Z2A7](155)E AR v HE
ZAsto] WS Y& Wgro R FASHE 98-S ohy, 18] a1 ZH Ao} R (157)+=
A1 E A2 Z2H u ey 2 7](153)(155)F 2% FA(10)oN A A& =] = o] u] x| o
DAl Ao etz g gt o B o], o X A0xY o &, A F2E
g st ol u] A Hlol Bl 7t =¥ A )l A Al F ¥ = 22 o] u| Ao 5L
2R Ao (1577 Al E A2 2R w2 Z2E 7] (153)(155)3 24 ehA A1 2
A2 ZEH v 2] 24 7](153)(155)°0 o8l 2R 2] (151)¢]] HEALE] = Wo] T <23t
FAZA8De) il X5 2 Y5 WF O o] FHWAA FALETE 53], o] & A
SAME = Bok A FAs )= 23 FERE(S)] A

3 WAL 7] (light reflector)(170) T SAF - (150) 0l A F-ALE] = W& A HEALAIA
'8 3h(evanescent light) & A Al 71T}, o & 9], 3 HEALZ](170)=
I F(prism) Q2 T E Gl o o]stol| A F A E ZEFoR
Aot &2 grh 58], & 20l ¥ vpe) o], AEuh= VS WRY E ¢
SF2(th ek 71= 1] 1/10000) F71 5 A 3A1 2 5 o], Y27 A (nano scale) 2]
TZEG)S AZSAY YeaAld 572 458 S8 F o vnd e 54
Zh= T2 E(S)S A A 4 T

F AT =24 AE71(190)= A =4S 785k, o] A EHS
A g A ute o) 22k TR E=(S)E A s Tk

olef t] Eof, gl B kg of A AAloo] i ~HE AT I E
o] &3 & A A1z, & 1o EAH vl o], A2 vk 7] (141) 2
22Z 2] Bl (143)(beam splitter) & T] 32313 4= gt} o] 3}, & 1-& F=3lo], A2
X1 71(141) 2 ~Z 2 B (143)0]) thel] Al s

A2 EA71(14D)+= A T F10)EFH A
4 2] A (Near-IR) th & 2] #|2 W& WA 71T}, 24 9

)y
NN
4y

S = pE ol U
o

19 0 ™

Lo

A

oy

H

2
>{‘_4 -
tlo o

S
-
o
itk

oZ |

i
ol



WO 2015/111800 PCT/KR2014/003644

[45]

[46]

[47]

[48]

[49]

[50]

[51]

X,

S TN = e S ), A Ao 29 A Y 2]
| 5 AFSE (radiation pressure)-S A A A
A (optlcal tweezer) = 2851 EHA, FAHFAH S FAES
Ao, A3t 7] a1z} sh= M1 & H gk A ge A, = A S A 7
S HFE & U WA B3IAA F220)d AEEE
th gk, A2 X1 7](141)= 24 A4 glo] A i 24 9] LEDY
53], Al E A2 EX7](130)(14DE AR o] A 5 ALE-3H A =W, 2
(photon)©] A AA ] g =4S & 5 o] o AEatA 72E(S)

onl o

ol ont
ox ok

m.{g ox
T e
il

2

1

N

oy >, ru% o 1%
i
BN o

o W O

%

0, rlr
o,
=

-

2 KX Ay ob Rl o ¥Z ol

DL

—

H iaﬂﬂ(m)f Al E A2 WS aw Ho 72 FHAA SA
FH (150002 B oeke 3 Z 2 e (143)e] o3& F M
o] shrte] e = g7 o] &4
oS} £l 2ol 4k ¥ o] 1 AN ool kg el o) 2.2) 41 oh 9 2
o] &3 FZE Az A=, & 10 EAE vk o], vl X" A E](145)(digital
shutter) ¢} A B #| o] F-(147)(shutter controller)E T £ 38+8F 4= dt}. o]}, &= 1S
Fzsto], T A" ME(145) B M E Ao 7147l sl A3 A gkt
UAE ME(145)3= W 252 Bl (143)2F SAF F-51(150) Alololl -] ] of
FHP UL BEAEA Ul o g Rfo] HAL F51(150) 02 B 93he &),
uebA, FHE WS B2 o 2o Bl 22 B A(Still-motion)
7o) ThsetRE, Ut dow FA S 4ol B T] A8l Tha A=
NHAE HA A = o], vl AR T 2ES)S A2 5= A

CRAl 8, gk o] w0 2 FRES A= AR 4 AL ERt
UAE ME(145)% ol H A3A7]= Aol B AR 225 d2 5 AU
B 50], 103 FoF & H =B A 7] AR 124 10 =FA]7]= Ao| o

A FEES Qi
HE) A0 (147)% €% FA 0, A2 T2 8 # Pk o] ] A
Wﬂﬂﬂ“a%%‘%ﬂﬁﬂ*ﬂbﬂllllﬂﬂlﬁﬁﬂa@%
Aol shiz e et

olgt o], Fad ¥ g o] A Ao whE A e E
ol e TRE AR X, 23 TRE(S)S 33 FERER A 4] 93]
5 1o SAIE nhel gho], A H(181), Z5 2| o] X](183) B 22 E o] 4]
AePr(185)5 B T 4 sl

FARASDE B A 28 AG71(190)°l FuH v 23k 22 ()0
A ¥ = 3Lo|al, 2% ~H o)A (183)x= A TS 25 WO 7 o] T A=
Heh& e, 1] AL Z~H o] X] Ao (185)F 22k TR E(S)S A T8t 3xH4
TZER TE7] Y& 23 FX 10y, A 2E T2 | DEtE o) v A
tlol B 7F = E A7)l A A&k o) w| #] T 3xp o] w| x| o] BLA| ZF

2 H O] X (183)F Ao gt} o 71 A, 252 23 T2 =(S)0] AT HE WEE



WO 2015/111800 PCT/KR2014/003644

[52]

[53]

[54]

[55]

[56]

[57]

[58]

[59]

[60]

ol &}, & 1S thA] Frxste], ¥ g o] d A Ao uf&
2HHLHATYHE o] &8 2B Az A9 T4 4 et

A FEt(110)e] AhE Al A2 2A7](130)(14D)0l Fsha, Al E A2
2 71(130) (141N A = 22 FApe) A g o o] A1 Wt 24 2] o) & 9] A2
dlo] vkl o},

o] A whxIE A1 L A2 W W ~Z ] E|(143)0] o3 Sprte] Yo
ZHEATY. FHE UL " HE(145F o] G4 Bd& 22 Wl o= &) o]
Ak, Zre)ar v, 2 )R B2 el X A0y A Al w sk oW A] T 24kl
oju] Al el gHA| FA} 7K (150)S F3l Zel5(170)S 8l SALE ok

FAME W TP FH(170) 2.2 507k el E oA AHkALE] a1,

ARSI EEA S 78 F A 5 AET(190) = AEe P o

WALE A, A8 DOl FA 8 A S 23 o)A 9 T LA

AgA 71T, o] off, A4 2] T 9] dlo] FA A =4 of] H A (radiation
pressure)S WA Al A 5 E] A E 2] A (optical tweezer) 2= 2831 B WA, 3374 814
B BAES AT A At 3, G A EFo] Aafu A 23k
TEES)O] HE A T8 ZFH WH LR o] A A 9%

A2 A0)N A A &3k o] u X F 32k o n[ Ao uhA] FAH A B

A slsle] 22k T2 E(S) Hloll AT AIZITE Z, 230 o] M A & % S} aL ThA]
75 WO =R o] FAIA 1L Fold Bz thE 22k oA & A et WAl S
WA B 33 Bl A E A "ot

o]}, 38 Fxste], B o] th & A do| W& A Qg aadd S
o]-§gt -2 & Az G|l thsl At

L3 Eug o] thE A oo WE AHE Qe AT E o] &3 T 2E
Az ZAE WA o2 e ol
ol & ~HH AT I E o] &3 72w Al
¥ npe} o], FAF F-H5(2150)2 A9 3FaLE et

2 2 edAadgy s o] 8 25 A4 A
oAM= SAFFH2150) A2 A doh L3, B d el o
| T8z alM= L mH R85 Hog7]
SAE R (21500, 2 de A = T A" v 2 X (DMD; digital mirror
device) == A 2] I A FA] AX](LCOS; liquid crystal on silicon)d 5= A T}

o & &9, A FHl 215000 YAE v 2] A Y A5, SAFF-H(2150)
A v 221518 0] & Aol s vl A" v 2] A o] 2152)8 8tk 4= 9.
A" vy A 52 A Z A A GAE e de 24 Hu de
o) AX(10)Z 78 A E¥ o|u] A BFo = qhalx Al ¥ a1, REALE W2 e
WAl 0B TE(170) 02 o7t AEnE UM 3 A3 =4

A771(190)9] B 3t =2 & A AT

ofo
r
=

it
>

L i

re

=)

o,

o

2 &
2 > oy

kg o] o] A A|

£

e S
ut
r
£



PCT/KR2014/003644

WO 2015/111800

To-

1 Al
=

(o]
=
o]

T

o]

k)

9]
Bt £ ¢ gk

ul-
=
of FaEE A2

=

L

2s

R

=

b %7 e
=

4l

=
-T-

0

2

°]-8

=

4] 1/10000)

83t ol

5

==
L

M 5 9
/\g /Ké

=

(tHEF 7]

Y Y272

=

=

5

[e]

T

a3

1

sha, 29

2s

5

Hl
=~
1

9

==
L

SR, 7|

5

% glo), b2

A&

ol

=l

A A 5 E] A E 2 A (optical tweezer) = 28

k-
=

Ox

-
it
EE
A
gl

o

el
=
ﬁo

ﬁO

—

K
)

ol, B Al

1

FAAe o

1

T

& ol&

19
I

71 7N

o]

1-

=]
=

=

B o] X](183)7} 7HE ¥ = 7]

ATt
1=
A TS

Ea

[e)
b

0

JJo

A

A o187t

'

Aol glek.

[¢]

T

A ol &7k



PCT/KR2014/003644

WO 2015/111800

AT

@ 1]

1

Q_—rL

[

Hbol Aol th e 2o Al

Mo

HEAL7]; 2

0

- 77
T .

AN

el A,

A1

% 2]

Q_—rL

[

el 27 24 ool e] A2

Mo

KeN
=

I

15}

AYA
e

U *39

2]

AL
=

al A
i

B+

A28l A,

g} 3]

Q_—rL

[

B!

4 8HA 7]

A28l A,

@ 4]

Q_—rL

[

=

AL 1 Aol SFu] o] 7] F3

sEeE e 47

A7) |l

HAE MH;

71 HAE MEE

)

yAO

oju] o] BLA|

T
T .

]l A A& =

A E] Ao

)
XO

fiig

+

71 9
AJ o

YAy =

}= 28

T
T .

5

el A,

A1

g} 5]

Q_—rL

[

] gl

a4l

&
TOo

te}
).

0

0

ul
s N

o] A,

Ea

2~H ¥



PCT/KR2014/003644

WO 2015/111800

A28l A,

[ % 6]

}= 2R Ao

o

o uj xJol) SEA| A o]

2~E)| #

A28l A,

[47% 7]

2~E)| #

A28l A,

[ % 8]

To-

ojo

wj
Y

4
o1

g

gl o] A Q1 2 H] 2]

7=

|

K-
2

1-

71 A1 E A2

A 88 ol A,

1378 9)

=
=

AL o] Al e vl e A1

7=

71 A1 E A2

A28l A,

B2

} 10]

(3T

=
=

12 el et A R



172

PCT/KR2014/003644

WO 2015/111800
[Fig. 1]
|ISII’\r -i
|
\\JI‘\\
130 143 145 i
|
141
110 1561 153 155 157
NY—
150
[Fig. 2]
100um /
IEY E523E2
~ 10um -
O
]
25 |
gy MM
L —
i
— 100nm
AQY LL=EQIAHS
28 =FABL g pmicrometer
10nm — 3%

0 1000 2000 3000 4000 5000

Exposure energy U, mJ/cm?
(=& o)

6000

7000



2/2

WO 2015/111800 PCT/KR2014/003644

[Fig. 3]
183

—_————— N 1

141 \\ >

110 2151 2152
H/_/
2150



INTERNATIONAL SEARCH REPORT

International application No.

PCT/KR2014/003644

A, CLASSIFICATION OF SUBJECT MATTER
B29C 67/00(2006.01)i

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimurm documentation scarched {classification system followed by

B29C 67/00; G02B 27/30; GO3F 7/24; GO3F 7/20; B29C 35/08; B2

classification symbols)

8B 1/16

Documentation searched other than mintmunn documentation to the
Korean Utility models and applications for Utility models: IPC as above
Japanese Utility models and applications for Utility models: IPC as above

extent that such documents are included in the ficlds searched

Electrenic data base consulted during the international search (name of

light, prism, overlap, oscillator, splitter, shutter

data base and, where practicable, search terms used)

eKOMPASS (KIPO internal) & Keywords: stereolithography, ultraviolet rays, near ultraviolet rays, hardening, nanoscale, evanescent

C. DOCUMENTS CONSIDERED TO BE RELEVANT

{itatio

Nt e
Category™

1 of document, with indication, where appropriate, of the relevant passages

Relevant to claim No.

Y

2012, Vol. 61, No. 1, pp. 219-222.
See pages 219-222; figures 2-4 and 8.

DANIEL, "3D Laser Printing," 2011, pp. 1-14.

Source: http://danielbriggs.co.uk/3dlaserprint/
See pages 1-4.

See abstract; paragraphs [0042]-[0083]; and figures 1

TAKAHASHI, S. et al., "Submicrometer thickness layer fabrication for layer-by-layer
microstereolithography using evanescent light," CIRP Annals - Manufacturing Technology,

US 2012-0228802 Al (KAN, Shyi-Hemg et al.) 13 September 2012
See abstract; paragraphs [0017]-[0044] ; and figures 1-6.

US 2002-0102475 A1 (ESSER, Brian et al.) 01 August 2002
See abstract; paragraphs [0016]-[0036]; and figures 1-

US 2009-0196946 Al (KIHARA, Nobubhiro et al.) 06 August 2009

1-10

4.

-17.

m Further documents are listed in the continuation of Box C.

See patent family annex.

Bl

LAY

Special categories of cited documents:

document defining the general state of the art which is not considered
to be of particular relevance

@i
i)

ernational

eartier appl-mt-on or patent but published on or afier the in
filing da

-4

0 do‘,umum rc,f erring fo an oral disclosure, use, exhibitton or other
means

wpon
¥

docuent published prior 1o the international filing date but later than
the pricrity date claimed

filing date o priont
cxtec to understand

fater document published after the international
date and not in conflict with the application
the principle or theory underlying the inventicn

¥

document of partieniar relevance; the claimed invention cannot be
considered novel or cannot be considered to mvolve an inveniive
step when the document is taken alone

Wy

document of particular rele ; the claimed mvention canunot be
sred © mvslve an e step when the do snt is
combined with one or mare other such documents, such combination
being obvious to a person skilled in the art

Diate of the actual completion of the intemational search

20 OCTOBER 2014 (20.10.2014)

Date of matling of the international search report

20 OCTOBER 2014 (20.10.2014)

Name and matiing address of the {SA/KR

Korean Intellectual Property Office

Government Complex-Dagjeon, 189 Seonsa-ro, Daejeon 302-701,
Republic of Korea

Facsimile Mo. 82-42-472-7140

Authorized officer

Telephone No.

Form PCT/ASA/Z1G (second sheet) (July 2009}




INTERNATIONAL SEARCH REPORT

Information on patent faraily members

International application No.

PCT/KR2014/003644
Patent document Publication Patent family Publication
cited in search report date member date
US 2012-0228802 A1 13/09/2012 CN 101896852 A 24/11/2010
CN 101896852 B 06/11/2013
CN 101896868 A 24/11/2010
EP 2174177 Al 14/04/2010
EP 2174177 A 06/03/2013
EP 2185977 At 19/05/2010
EP 2185977 A4 06/03/2013
US 2012-0098164 A1 26/04/2012
WO 2009-014500 At 29/01/2009
WO 2009-014501 At 29/01/2009
US 2002-0102475 A1 01/08/2002 AU 3964802 A 01/07/2002
WO 02-50613 A2 27/06/2002
WO 02-50613 A3 21/11/2002
WO 02-50613 A9 07/08/2003
US 2009-0196946 A1 06/08/2009 EP 2067609 A1 10/06/2009
EP 2067609 B1 08/01/2014
JP 2009-137048 A 25/06/2009
JP 5088114 B2 05/12/2012
US 8142179 B2 27/03/2012

Forrn PCTASAZLG (patent family annex) (July 2009)




FAEAN =
A ZALE LA PCT/KR2014/003644

A. W o] &3l = 7 EEF(FA 53 E/FAPC))
B29C 67/00(2006.01)i

B. =g 2o}
A H AR GASH LR E /)4
B29C 67/00; GO2B 27/30; GO3F 7/24; GO3F 7/20; B29C 35/08; B28B 1/16

£ Abe /)% Bolel] Goht A 2 ol o] 5l
HHERAGAGTR U FHFAUG AL TR BAE H2FHe] 7] A IPC
YEERAFAtER L AR FANGAG TR 2AE HaFA] 7A€ IPC

A ZEAL] o] 8- Ak v o] Bl ] o] (v o] B H] o] 2~
cKOMPASS(5-81 74 i A4 A 2~ 5) & Jo ol aiels), ARH, AR, 2
b, thesAY, 2, 2%, 3, 0], 2E,

AY
c. FIEEH
7hel e+ 8w % Bl FAE Tk 499l 714 2 47
Y TAKAHASHI, S. ¢ 2¥, “Submicrometer thickness layer fabrication for 1-10

layer—by—layer microstereolithography using evanescent light,'
CIRP Annals - Manufacturing Technology, 2012, Vol. 61, No. 1, pp. 219-222.
o]z 219-222; =9 2-4 2 8 Az,

Y DANIEL, “3D Laser Printing,' 2011, pp. 1-14. 1-10
2] http://danielbriggs.co.uk/3dlaserprint/

o] x] 1-4

A US 2012-0228802 A1 (KAN, SHYI-HERNG <] 2%‘) 2012.09.13 1-10
ok oek [0017]-[0044]; % ®9 1-6 Fx.

A US 2002-0102475 A1 (ESSER, BRIAN €] 39) 2002.08.01 1-10
ok oek [0016]-[0036]; % ®=H 1-4 Fx,

A US 2009-0196946 A1 (KIHARA, NOBUHIRO <] 2‘33) 2009.08.06 1-10

ok @ [0042]-10083]; 2 %4 1-17 I,

F7} Bde] C(A%)9l /) Al o) gl X s ss10) aauxs gzatyae.
* g gae 59 A n . :
& el 59 e ‘T =FAEAY B 94 Fo TR FHOR S A%} FEA)
‘A7 533 B e AR nelt ARA VerEe AR gy F2M IR IR AT At 22 eldsh] A9 A 84
ksl
B ZAEALRT 9E 29D B SHYS N} FAFAYD o F .
SASTUSITE AN TR P ARERT o cvsgaa g ra v se awes 74 v g g
CUNE AR A AT AL A EE DR flE Aow 2
AU @l A Q5L A7) e £ s U2 ol 855 T -
T o i aa s o Y 528 ae] 9= £8, 59 Fao] sy o] 4o e Fa}
£ o sed & HAE A 3 AAE A 37E 2
= 5t}

‘& FA ST Lol £

A AR A T
2014) 2014%1 109 202 (20.10.2014)
BRE:

Al AT AR 189, R !
] xJ/\})

vl

e NS +82-42-481-8528

Ji,‘i ‘ﬂ_‘?_ +82-42-472-7140
A2V PCT/ISA210 (7 A §-3]) (2009d 7€




TAELAND

o=l Phak A PCT/KR2014/003644

jf;]jj%g%"” A 29 SRR 249

US 2012-0228802 Al 2012/09/13 CN 101896852 A 2010/11/24
CN 101896852 B 2013/11/06
CN 101896868 A 2010/11/24
EP 2174177 Al 2010/04/14
EP 2174177 A4 2013/03/06
EP 2185977 Al 2010/05/19
EP 2185977 A4 2013/03/06
US 2012-0098164 Al 2012/04/26
WO 2009-014500 Al 2009/01/29
WO 2009-014501 Al 2009/01/29

US 2002-0102475 Al 2002/08/01 AU 3964802 A 2002/07/01
WO 02-50613 A2 2002/06/27
WO 02-50613 A3 2002/11/21
WO 02-50613 A9 2003/08/07

US 2009-0196946 Al 2009/08/06 EP 2067609 Al 2009/06/10
EP 2067609 Bl 2014/01/08
JP 2009-137048 A 2009/06/25
JP 5088114 B2 2012/12/05
US 8142179 B2 2012/03/27

XA PCT/ISA210 (B1-2- 53] 5=7}8-%]) (2009 79




	Page 1 - front-page
	Page 2 - front-page
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - claims
	Page 11 - claims
	Page 12 - drawings
	Page 13 - drawings
	Page 14 - wo-search-report
	Page 15 - wo-search-report
	Page 16 - wo-search-report
	Page 17 - wo-search-report

