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(57) Abstract: The present invention relates to a method for
manufacturing a photoaligning integrated large area metallic
stamp which has a large area of high efficiency by preparing a
large area stamp in which a groove pattern for supporting an
optical fiber for the automatic alignment with optical fibers
and a planar lightwave circuit are integrated, and a method
for manufacturing a polymer optical device using the same.
The method for manufacturing a large area metallic stamp
comprises the following steps: making a unit device PLC
mold pattern, and molding a unit PLC device pattern through
a multistep imprinting method using the PLC mold pattern;
heat treating the same to minimize scattering loss due to sur-
face roughness; making a groove pattern for supporting an
optical tiber; making an integrated PDMS mold for a unit
device by aligning the unit PLC device pattern and the groove
pattern; and repeatedly replicating the integrated PDMS mold
for a unit device to make a large area PDMS pattern, and
making a large area stamp through electroforming using the
large area PDMS pattern.
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[54] olal, L dhgel W2 P E dAY A 55 29T Az Wy e
15 o] &%k ALl A} FAaxpe] Al R o] upgh A gk A A of of] #ako] AT
Argsty vha 2
[55] Vool W Ggd dAY A 55 28T Al Wy i s
o]-& 3k AL AL FAAte] Al Wi el 54 B o] Hl & o] sl A o] 7} A Ao o
gk AAg A s Fel e Aol
[56] S g o] 2 A Ao ]LL}EPLC/\X}XHZ} o A 74 2~R/I5E A2}
R o] F o] &% AL/ &9 WA} PLC &4} A A RS YER 35 o)t
[57] A4 A9 AL = AR PLC 24 A 2 ‘jo“?é%
3 % €] 4 219 9] (Photolithography) 2} RIE(Reactive Ion Etching), Laser ablation,
AZHE WY o] A o)) o] Fol X aL YT}, 1 Foll A YIZHE FA
Al FRES 7R 2T E ey S B A o2 HASA A 1A HEE
A5 AARA 7] L2 g4 o] Ysmsto] A 7FE i FAEe o lo v = F
polymeric PLC 224} A 28 91k 431k A 7| &2 745 a1 Q)
[58] ol gk AU HE WHE B8 318G £ 9 312} PLC 2AE A 2bs}7] 9 ej A =
v 2o] 8
[59] A, 1a&9 A5 FAE A AAEH A L X5k AR FE s
Z~RUSE A AF 7]e WA HE 34 V),
[60] =4, ALY S T A o] Hold i A 2'E A A Ve H o] &
o] &3 AZHE FA 7)<,
[61] A, 7 o] efo] QIE| 3 of] 3ol A o] AFQ)E4 Alo] Bl A H 7)<,
[62] A, XE 52 72 T4 o F o] 9 PLC 24}9] ie] 52 2184
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[63] OAA, e o] o gk Abek &4 Alo] 7)<,
[64] o] X A, £} B 57| (Slab thickness) A ©] 714 W FH & o] 74 5] 20|
Q754 dvk
[65] w2 o] gt @ RS FHA7 V] e AR AR Y Y o]l E
o] &gl 1A} PLC &2} A 2F Wi of] &k A o] T,
[66] =, 2 g 2 gL Age diH A 24 3 dd dAY PLCE WA
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[67] oH A WA 2R/ SE = PLC 3§l 3 F spo]| W & A A ¢ = T1FH 3 ' 9
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[68] E5h A4 7 A 7F H AL = PLC 2449 X 5 o] o 54 A o gk
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[69] gl JEHUEH A7aA Ao g 7S
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[73] w3k & & 52 PLC i AF A 2HE 95 7S ) H A 2R E o] &8
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o] A ool mhe A 2R Az EE e R PAH e
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[81] 20 A oF o] AAR] g A R o S T vl A 52
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A AEAS = o = A o] 2Fow AYSHA A &FE T A A A
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[82] A7 A, A2 2R = 7] A Q1 PLC &) 9§l (21) o] @) of] 151 I &l
AES A v T H ARS8 AR 9] (24)0] Q1 (input)
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[83] Fgh, o A 2ESE O] V) A E S 9 el 7ol 7] #El(25) B i A
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kel £ %9 Jledl A g o2 A] Akl AT 7 E A Pk ek, 384 8)
N A7} S 7Fako] A} Afolof] jlo] ol & 7] Wil sEH S A 7]
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F soln] A2 9§ 17 HE o] A4 34 e g,

E 4 A 9= ol w2 3 ol n] X A& 1R H I HE o A4 3 A
W o)},
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A} Aol A et sdg Btz om A G 7Tk
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90+£10°C 2] 5ol A 0.8+0.2 A/sec &7 71X &S F & 5lo] 79 3
Aok A frf, 71450 249 YA A EaS S didE YA 530
A 2
[117] 1]t o] 9f o] Azt i 4 A 2RI E o] &3} R&P Y ZHE
7ol o] &k PLC 8l H 158wl o] A« FA 2 ) o] o] Fo] A,
[118] % 13 A% Ni 292 0]-&3 s10] 3|8l A2k
[119] WA, gH A YA 285t 9]o] PLC &%}e] S =
o] & I Z(UV curable resin)S 22 1+4 2 =
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[134]

U] &9 (demolding) & A A] 22 E 7] (sticking) 9l €] 3] PLC & A2 & /d-o]
ghEE A WY o] WA gk

el B = 21y PR A 74.h:iﬁ(softexposure)54-8}E£
3= (hard exposure) 2] - H ] =335 F3] A o3

$-2, A ol A o] Q18] 7] (interlocking) ©] 4} &F4] ¢ oA s & o] & 4o
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3 &1 2} PLC(Planar Lightwave Circuit) &l o] 2 A3 0 2 o] Fo %] tjtd 4
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[135]

[136]
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A 9] PLC 248 T E W 2 9 glo] A 2ho] sbsstar 2
A8 A o] & % k.
o) 4ol 4 2] 41130l A] s} 7o) ¥ whige] LA FAdoll A ol
Mool A MY E FEI 2 B o] THu o] IS o T 5 %

_‘|
R Hé%]% 2 A 21 FH o] ol g} A g A2l T o
st Eojof &har, Bk o] M= w3k A o] ol 53517 W9 el
LERLE o, 1ot FE gk HY Udl 9l BE Apol 2 Eodg ol gk

A0 2 g4 Eofof g Aojr,
4D ol &7 A

Vo2 g A A 2R E 0] 83 UV R&P Y E R E 7o) o 3
di A o] PLC 248 | iy B a<s glo] Al#to] 7hg st wd & B &ehi
FAE Aol & = glo], FEAlel A &t L gl wlofE] Aol glo]
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