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3t 4= Ql= Inkjet ¥ Roll Printer 59 &9 #uv] 33
71T 2A7F PEEE, o] EHAE 7|8 AMESto] B
o a&Zolal A7F4 Y tAagEyolel 44 HAAFE 4%
E AR 4= 9= 371€°] web-based roll-to-roll (B
E2)7]&o|th. ITS 449 Roll-to-Roll 34°] 4%
= AL, 71E A4 AE dFeE AFetd e o
AZFo] Az Fo HEFOEMN process capability &
HoA 9] AR 7]& XE7}F 7hssithe AS ougth &
ZHW}X] Ao R Fa3 fAagYeld Y Ax/FA7
2 AA 4 vro|aRuE T9]9 ItAuiEl ABulo]=
E—-r nfo]A2ug @9l Feix 9 IR (thin
film transistors H]%ﬁl’) J2]3 barrier/A®, spacer,
e wkEcke] el 5 ol wEk eufeulE AAY
g H]—E'_?.Z7], Q3 7(:)] .B.OE _—TL\:ltﬂ— 2= 011:} o] =

Elo %

xS

il

Ui /obo] A2 UYL A|Qdt 2ERE Zdy 7]k 9
afiA= dA oF 30um A=l e LEA] 7S
g o3k HEr|we] AUEE =ol7] ik EFRE
g "] (gravure, offset, flexographyﬂ) o FHgsle
719 fagdo] 9 (FXE) AAREEZE &A1& A
lo] oj-& ZQ3slct ATF FEAaA Q] H‘” o 3}sh
A3} fd W EgAE AARES 7|8at
ZE Fo] oo sfgE}. £ AlFEHS
roll) & AR&sh= ®HAlel ZHEE ARGSH

olgjo& wiElo] 7] A= Y= BE
33t Ho] Qe 5 Alxste] ERE
Oﬂ ZAF(lamination) 3to] Y3t= o=l
718210] A5 ATHAIFIA] FOHA L
XVHE FAaot= s, B HAPY
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A7de] Y= Qlek, diwd] 7)golAel vgd A
Z IERAAE ARr|e, ZdEbdE ool d47e
o] tEAQ iAo, Z+zre] dAoA Aikdrt E3
18EIE el gaamuiE ZHYy TVeRE A5k
= AT B =87t 58k ok ©o]& direct/indirect

printing 71€-2 sheet-type HAZFo] sjde] A7zt
T A7HA/na5E&3t 53 Bk opgt EHAIE 7)E] Ql
HE 2AE ARk dl QlolA & Fadk 3g7eed
web based roll-to-roll A4t W23 83+ 749 process
capability ZHAA 9] FA14 7|& B} v R|gz B
7W7HA] Eo] 7hssith @A EEHAE tAaEY o]l 2AkY
AZFEAANA printing 71€ 2ol Zh= 84 44
uje- o FaAv|Ee] +EY = Sle LCD, OLED
bookeRRt A7 R Q7] wEe] ERE 3
Az A7 FEHor R faEe o]/l
A 9 oad Az FA47sl tH:l ‘-?”H AH47]
2 g 7skE Aeg Helrth d4 FAEHE=
tj2Edo], RFID, A 5 AAY 22
2 ARG AR} AL A A=d 7w A
2 $J3l4= LCDE printable component, 7|92 EH
A 2E, §7IEL, F7THFAA /AN 59 %ﬂ/‘ﬂﬁ‘ﬂ Azt
A}t printing 713 0|9 A% A4H7]&<l Roll-to-Roll
ol 7H HEA Q1 EXt °l—r°174°1= o A
Aaci=
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O e oy 2 otlo wn rlo
>
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2ol b
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II.

Bt (Flat panel) H2Zdo]9] a4
roll to roll printings &&317] $I3t ]E7Hm°] gtst
o, Az 34l Hash nte]22 99 (pattern) & 7|
of FPANZIAY, Ad&HH R kS 7ol AYs] 9
gt o 94 347 5ol EH o] "t} RGB stripe?
A e 5 tjEYA & vpo]AR AAIYY stripe
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714 gAe 2 g8k A LY, over-coating 2 roll WA
printeroll &3 ¥4, TFT 7153 Zetdy 7]2e] &gt
7t F A5 Y3t spacerEe X 59 roll coating, roll
printing, roll 4] laminatinge &3= 7|2 92 &
= ok EZF LCD ©]¢]9] yaE&de], & RGB ®W4lolu
white OLED solA9] skatz el A o Hd=
10pm HEF =29] 7|54 F7IAEE AR efgdieS
a2 skar, fr)ebat giekdx] 59 activel layer coat-
ing ¥ & FXoAY pattern printing 5= A T
Y& /ate A g 7]&o] H8EER gravure, flexo print-
ing 59 7ol H3e F71-AaA ] AL W o]9 roll
to roll printing 7124 FF ZHAE A2} faEH 0]
ko] BAKQ] Azx7|e LA & dasicta &
t}. o]#H3t Roll Y419 printere] 74
A7|T Aol A&Ho R vlglolul RGB HEHS I
UckB AR s/ 8s A7 X13E] Flexible dis-
play, RFID Tag, E-paper, 1% %A 52| Printed Elec-
tronics A& LefH]of, E8 4 A FO S Q4

s7] 9Igt 34 9 Au)riEe] NURE VE 3 dN8E
A WAlo g thAste] AAAVEE Al FHE &
o]7] 9t &4, ¥ E ] 7|&o] AJHoRE M Fa
gt issue’l & Ao|t}.

1. C|2E80| 38 M&8J|=

UE9] Toppanit ¥ Dai Nippon PrintingAt 5 274
IAE AlA e "8 AR 60% ol A, Sumi-
tomo Chemical, Toyo Ink, Toray, Sanyo, Kyocera,
Nitto Paint, STI Technology, Micro 7]&d44 50]
SarEAR Zrodskal Qlrt. ©]% Dai Nippon PrintingA=
AFZO] LCD-TV A&eklel 3542 ZetdE #lE =3
Aoty LCDE Z FEQ Axoe oju JIAHo]
8= Qth. FPD Aol = 2 E3 714 A 93
H|-E- Aol @E L Ql=dl, A FR7E A7) ool o
g Exp7F Zastal QMY a2l 5 MER AR Vs
o] At7do] Hasict, JAAH| os AztE A A
Zdo](LCD) 9 Zy T, ujgkut, AgojA 52 ojn] 4
S35t Ao o, dor ERE mAgof o& 8o
8oJ8t gravure, flexo 58 Y wio| st ZetdH
7ol A8y MAVIE HE WEEr UE Aol
o). 20049 o]& YR LCD panel makerd d=x3el
Technology Research Association for Advanced Dis-
play Marterials(TARDIM) 9lAE E5E =i 9]
ZebdE 9 wiglolE §ulg skt B W2 thermal
expanson coefficientE Zt=, A= olHHd FIHES
A3 200ppis color filter?] AR [23 1] YeERY
ot detdog LCDel o)== ZeZEe] FA7F 0.5-
0.7mm<!=] ®¥s] TARDIMOIA ¥rxst ZetHE Q] 7
= 0.12mmel® 7AItf7]® (1870X2200mm) 32| glass

o e e s e 73 € T 0 =

= o ==
e L

[O2l 1] Multiple imposed 200ppi Color Filter on the
flexible substratel®®

713S AMEsH= LCD 340 &8sk 4= Qloh

ZHAE 7T BERE S deR 3 AT
m oolyal g2]7]#o9 Color Filter® R.G.B. ¢l2) *of
oJAME Sharp 5 TFT-LCD Maker ¥ Toppan, Mit-
sumura 52 Z& Color Filter A& MakersS 402
4% SizeolAe 483 H dA= HE Sized B
Zftol WIS 7181 Q1. 53] Mitsubishi®l A= R.G.B.
4 Black Matrixs A9 Adeh= Auls A S=3a)
o] FAbol| Ag3lal 9tk TFT-LCDE Spacer 52 Roll
Printing 7]&€& Q4shs dt= ks 2=l 9lom,
AR 7P AgstE o] ofate] H8El 9l Hobs wigut
Q4| Eol2 TFT-LCDE AlFshs ZE Makerol A 24
shar it

A=) WA 7Pl Modilis Ltd= A sfdoly 7|9)
o] WiglolEgoR FA 75ume kS =TS Az}
£ 71eS IR eEch EYA

.

= SAAS 7|3 Ao, 2717
Lm A%, ol7h 42 nmel W= FAE vl He 2
B P YTAE /|6E gl EPRS SRS
Ao YASHE J1Golth ERBS e Yo A%
she A9 vlsh =YY FAS GA T 5 S Bk of
Yet, A= FAe] AEst 7] el Ushs Yet 54

filo

A
o]
stesly] ot E3 E5E 3o ps)
Az7t 7Fs8t7] el 4=&°] =rth= Zlo] 54t F7
75pm~5004me] ZJAE 7| ol &dltt= AL AAR
sfal Qi

Y| HBRAELS ZA o st ARAERAE &
dstol RGBWY 44 A2 HEE 53l 40964 ZA2lE FA
= e ZY WAEolE NHSItH[6]. FPD Interna-
tional 2007014 HAIRE [28 2](a)}. AAREF (Bif) A
gl Bl S ARE o)ESHAL, 7] FolA AR
£ olsAl7]= WAlo)7] WiEel, S8 %57} 0.2msE %
mEth= Zo] EAolrt. [ 2] (b)oll Bl ¥l Az}
FolollA=, B 718 AR witol ERE WA A
& AARS B3R sk 9t} 20079 AAIRE g2 A
APo 2 AREX| = YA, A HIRAES] 7]
7h a2t =2 A9 AlE <Qte] A& ¥k
55 4 AAE 5ok ok whsEsta Qi

Roll-to-roll printing& °©]-§ (Gravure ¥4])3 OLED
b ko] A2 2003 3th ICEL &F3loj|lA] ul= ofg]
ZUdste] Ghassan E. Jabbourxsof 23] A HIilE
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e Aol ZAAE Aagelo 28 39

(a) (b)

[32 2] (a) BEAXE] AWt A4 Hehd A3 Ao]=o]
228] A%l (b) 4 0.29mme] S| e
Aol

Qom, AUE] FY7EATAEQ VITAANE Gravure
WAool OLED 2= AlRtsks A5 3skal Sl
o]714 Gravure roll® cell depth= 3.0-4.5um B E=2A]
ol wel AFEE f79re] FA 9 Aaxpe] E4do] A
A Zpol7b dopar Hista glow M=o Ao
aluminum particlee AMS3E 93 printingS A|Z=3}1]
1.00hm/cm =9l 54L& At EU 299 Rolled
project: VI'T/CSEM/INM/UPM/Hansprint/Ciba spe-
cialty chemicals/PolyIC GmbH 5°| #osle] & =

g A7/ AL FeAdTE ek Sl

tf A E 2l (Dai Nippon Printing) ¥ Toppan Print-
ing®lAl= roll printing®l 2J3 AZE OLED panels 2
#55lch =AM A A W FEEHREZE 0.005
cc(g)/m?/day ©I3}2] polyester susbstrate/multilayer
barrier film 7|%& ARESFFAL, ©] $Jofl transparent
electrodeE sputtering ¢t & 80nm<®] PEDOT : PSS,
100nme] ¥4 I EX} 10nme] Zr, 200nmY] silver A=
2 A¥=E gravure coating/53%t ¥ laminating film
Hh2) o] HA]7]4-& #8351tk ™ Toppan Printingol A Al
2} A OLED([Z1™ 4])= 70ppi resolution (>200
ppi A% 7Fs), 360mm pixel pitch, 4% ©IWe {79t
A Hx 9 3% o9 Im=UAS Holtka K ast
art.

E5E 38T A AEEo] YREA= e, 7
Hog Z5E ¥4 7M 2835t7] Boldt 3> Laser
transfer patterning W®e=z 3My AA4SDIo| 25t
LCDe Zet ZdE HApHe g 7dESley, @3 OLEDS
HHA (4AIT o]4) o] AEAF |7|ELAAte] 7S 5o
2 Zehfie el A8-st7] 918 At Jide] &E] o]
FojR|aL Qlrh {7|Nk=A] &x4e] jHF7golli= Du Pont,

Thickness 0.2to>1pm
Roughness R, 6nm
Resolution ~100 pm (line width)
(b) PEDOT:PSS (c) Application
e modified for R2R : white OLED
by gravure

(22! 3] Roll to roll, gravure printing 42 ©]83F OLED £#}2] A2t

glase substiate

ink pan

k anilox roll

Source: Toppan Printing , Proceedings of IDW/AD OJ

[O2! 4] Roll printing Hell 213 OLED pixel 4% % prototype device
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Sarnoff, Creo 59| vl=/7lutt G| A+4E FHOE
7R o] &% EZT gate, source, drain A=
€ conducting polymerE laser pattern# &2 HAL/3ZH
g3l= A+7F WY=L 9ok Donor ZEORRE 7|He]
pixel'd 22 HAZ} o]FolXH, 5um®| pixel FE 2
250pixelell dFE= Fo e AP FHo] LREGE=
g o o]t T A-1A] HAM(dry patterning) & FHEL &
718419 @& glo] aatE, thgatate] sidHo] 7hssich
= Aol itk wsidEe AAF FAS A= dAEE
o] 7, &, BET &Y 4 cohesion?] RFHo] Q@

2. EHIAE EYTX| SHI|=
71 4] (flexible organic

ZYAE 7S o83 F71E
photovoltaic device, [1¥ 5]) 7= vl=/LAEgo}
5o 7|92 & Konarka TechnologyAl, 522 Siemens
AL U.C. AteF valake] AL Heeger T 15, YEHE=Z]
ORRJIESH tfst FollA] FE3HA o] FofA|aL §lew, poly
(3-hexylthiophene) (P3HT)/[6,6]-phenyl-C61-butyric
acid methyl ester (PCBM) 2] donor/acceptor I&A} £
AEE AR fUlEFEA ] He- @9 ARl spin-
coatingf &2 A ZH AX}9] EAALS &R hA AFsE A
Z=12] At 1ol 5%tE Al AaE Wt vt 9l
ot B3 255 T 93] T thin film solar cell
o] mES AAStaL glou o9 a8 AL W 7EA A

2

Newly developed film deposition line

Film
| [
e em— —
Feeding Film deposition chamber  Take-up roll
roll
(a)
Gt [z
A Surface i

Dye electrode film

Electrolyte
-—
/ 1 + _O s
Lamination/sealing 1'
Separator
Roll
e
Completed film solar cels Counter electrode film

(c)

¢l AMFSE 7Hsd 5 obA] WhaEsHA] ol ik & &
SollA ZstA A7 9 A83F FHI7E o] FolA]aL
N AR FAA] (Dye-sensitized solar cell) %
H7gd AelE apeiFd R o] 22 AlA7]Eol= roll to
roll process 7|4 #go] =1 Qct ™ Plastic film 7]
Hko] Series Connection through Aperture formed on
Film(SCAF) 729 v]d Ao Hfef A2t flex-
ible @848 BFAA9 roll to roll 34 Wd=E [19
6ol e ot

Transparent

Pacxaging

Transparent

EndView

(a) Production of organic solar cell

by the roll to roll process (b) Materials and module for

R2R-printed photovoltaic cell

[22! 5] Organic photovoltaic device?] roll to roll
57 A4 9 roll to roll BfEefefxA] HE

Source : Unisolar

(d)

[O2! 6] (a) B1AA A2 gheejoFa#]2] Roll to roll AAF Al2E (b) SCAF F-x7]9ke] A& dhafe]oFd 2]
(c) flexible FEL-S EfFHAY] roll to roll 3% (d) unisolarite] flexible, roll A2 Hrale] k= %]
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A A W AESE 7 Ede] ZEiEa Sl
dEoZ A AR 4F Sizeo tslMe 483t

e BA 43 Size(370x470) ol HEAl=
R.G.B. 27 olyz} Black Matrix7A BAl ddsk=
U i dEgt Y. AR Mitsubish o5
MitsumuraZt 4] Az sl 71 b glom dA) 6
A AulE N st ik 482 13 TEST ol
w TAIH olde] tiE Size o] BIXE TSt ik o
9] Mitsumuras 1, 24tH5 Size®] STN-LCDE Col-
or FilterE Roll Printing &¥ o2 oFisle] 44 SDI &
of 353t e, ToppaniH= Mitsumura®t 2004
& LCD C/F A&E $1%t Roll Printer AHE 35 7
Wsl712 81ty 2 SharpAlE Fuji FilmY 3592

Roll Printer H4& =5t Filmel Color Filter$
R.G.BE 245}to] 0|5 Glassoll Eol= FHS AlEHo

Eshrl® A4 Jler gL gl

=d°] MAN Roland= AlAZQL Q12 A AAl 59
sholm, 2Rl &4, A Jetajol, 9 Al Q1A

FHE Akttt 9] 84| FHE sheet 417 Roll ¥
%£9] Printed Electronics

Alg BF ARESEAL glom,

o A Ae] g T3 fEo] Ak wiHEg <l
A/ NA=E Well, 71548 d3TE AFES RFID,
Smart packaging 52 Printed Electronics £&4+2] djjg
Joll gt A5 ASAH ez skl Uk Fraunhofer
IZM A49] 79+ Printed Electronics &4 7HE3S
£ AFI1E9] &%tk Roll-to-Roll Lithography 3H,
Roll-to-Roll etch-rinse- cleansing & H], Roll-to-Roll
electro plating 4], Roll-to-Roll 233 ZE AH] &
< ekl on, o598 FHAMTT THestes Y gt
?l AHlE AL ARl el o AT
Z19elA  Roll-to-Roll ©]&3t Flexible Display "84k
Al&"lolA ZF 34 d= gH7E At A @ APARE D Q)
o & Roll-to-Roll ©]& A|AHA ] FAof Hst W
2 Aol Jio] M3 FQl Ao = metdr

(]

. E5E 28 &y 2xiE ¥ IS

OLEDelA2] 943 HA] (Encapsulation)+= LCD, PDP,
FED Gol vl8] 82718 a5A £ a3te] w9 o
EES Lol ERE A4 AL dukxoz gjggko

web 7|8t gravure =
of BlgdFof oy F9 HIEF
AFd 4= Qd=dl, ol
FABPEA OLED2F 22
| el okl [29 7)o #A]E Bk}
BA] WA A 3831 active deviceE AXTH &

L
N

Passivation

(Film Encapsulation} Cover Class

Sealam

EL (RGB separation methad)

(a)

Liquid Filler

FPassivation
(Film Encapsulation}

[ E ]

S

/_,_-_-‘.:wm

EL (ROPE separation method b

(b)

Pasaivation

{Film Encapsulation} Film. ere.

N

e

Axlbwesive,
wlc

EL {RGE separation method)
(c)

[38 7] of¥ 74 W49 OLED ¥4 72 (a) AW
WA g AuZe] AHUeE A8
FH(EE ZAE)T Fof o
W2 G F I oo £ FAHE
(b) 29 mxo] o5 Waelq AmZo| Gt
Bl 9 (AR e B WEEs
( E

1o

:{o

)
ol
-
o

it

ZH(EE 22T Tof

Gofl HHAT R AW FeaS YA
Faol A whet A7 s

2 A= g

O Ho o I Y N N ofr oX

N

Laminating %4
grg-sto] A9 g5t

a2 9 sHe 714o0] Baste) o

ZeAE asdolg vk 2 slne By P
3 B4, WA B4, Jka A, sl B4, 714 5
g Bolu] @A U YAE FHOE 1% Aol B
A gom, HZ o ulE AAES HiEse] 8

AAEE AAEFS st ot HEHSE Sumitomo
Backlight (¥, plastic LCD%), Southwall (W=, #|4t
AL HE o) Toyo-Metallizing (Z£), Nitto-Denko (¥
2, FEd=8 895), Oike(¥&) 50l 5. 2T Vitex
(u]=t), DuPont-Teijin (7]=-4& A}, Ferrania (°|®
goh) 39 dA7F X FE NEE JystL Ut
I8z HEAEZE PC, PI, PES, PAR, PEN, PET,
PEEK, PEIL, COC &°| 7Ig=ar Sle=d, 12 9 3%
Aol Ao stuz WaA, Wk dE 7HAoks] wiel
PAR, PES 5ol tgh 7ol H54o=r o]Fofx|aL Qi
TeijinollAl A3l Q= PC 52 Foidst 5 =akd
7171 AHgE Aeg A= yad/d2 PAROIY PES
ol vlsl 2ot Fka EAdo] FHoju} STNE 7|He &
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Preewr ¢yre
501

Liguid
Precur
sor

Inorganic
Lure deposition

(b)

Courtesy of Samsung SDI

v

World’s thinnest flexible
full-color AMOLED

[O2! 8] (a) Barix TM 9=
AR 7R3 olu] 220C olAte] MU EA T STt A
EAS 7k PC 7|1FE 2005-06E0] AR glom DHLS’J
GEAF 9A] THEAS PCEES /Uty EEE 34
of #8753t #9 yaZyo] rHer sl A4S

skl k. =U2] Fraunhofer A4 /,\_1'0} Institut
Silicatforschung (ISC) |4 7§23t silicone, organic, ce-
ramic®] HFALAR o]Fo|Z ORMOCER(R) &= =%t
E4S Uedl= 2oz duA qlon, @A ohefet 87
ofofl Al BR|FY | scratch AZY 52| ez sto] A

gPzolct.

9 (Thin film) SA171€9] Y $FO2E, oFR7HA
E5E 7l o8 AAE AlFol H&H vhteR] Hm
9 FAHo] HE A= ARt TEAH o7 FAA Pl

o,

= Hglr|&o] ZA Faskr] ok dAHZ ] Sz
ing, AAH/EA 2] 7|&o] QAEER UF-AY
7o) = AL T vl gold A
Hrt, 7P wol A== WA Hybrid Multilayer 9Faf
B2)7]42 A, Vitex System (F|Z) oA $=d7F 7Ndsla
Qen Z+=9] OLED 4|93 35a+E st 9l
th. 5719t precursor’t S2ME|HA] B2} wbaksl/ 7 5l
I F719ke O 9ol sputtering 3, ©]& 2-3%] HHEE}
o] 943 barrier SAS Ze B3-S FAg [O9
8]l Tz /FA E2FE web sputtering A 2 vy
BAZ AJ9% OLED A4S Kot

Inorganic film& F2 AMESE BXAERE, YA
st SiO/SiN9 alternating B2 JA| 03k =
SEZ EYo| FIAFHJG(85=A 1X107%¢/day.m?, ©]
3}). PECVD 578& A3t SiN 8/ Z=Xsh= 3¢

, print-
interface
Aoz oA}

4

=

(b) A=E4 (c) Web Coater Barrier Deposition System (d) Flexible OLEDZxA}H!

Structure with
negative slope

SR

[32l 9] Step Coverage of NON on Structures with
Undercuts™®

[29 9]¢} 22 backward slopeE zZt= T2E9 edge
7] cover’t 7Fsdtchal R EQICH “NON” &) .19

Iv. E5E A=EIES 0|23 mE H=II&

felHEAs 9 FE tAaEd o], e-paper 59 AlET
kel QlojAl ol sk fav|eRA HH Ee A
ARl Y /utolaR 2 g A7t o digfalst= 71 <]
e Ao}, BEEE xaly 7|HE o]8&ste] yYsh
A anE yetd 5 ME AlButo]Z2ulE 9 vien]H
T2 YA F2E F AR AV eR Fsks 7]
=2 soft lithography QP E5E d533Y §WIeEA
7|&29] LCDY FstdE # ofye}, 2 A= o] #aL 8l
= 32k UAE LCD W Fol 283 npo]a 2= 33}
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B $ covalent € photoresist
ﬂ 3 bonding
ol -coated
POIS | mm— e T

cylindrical
stamp
e

J . P. Hsu, Materials Today p. 42,
July/August (2005)

Roll-to-Roll Coating
0

7y glass

P patterned

£ printed
== paltern

J. & Rogers, Z Bao, & Malchija, and P. Braun,
Adv. Mater. 11, 741 (1959)

Organic RFID circuit array
. fabricated on plastic substrate

bond between
clastomer and

T. W. Eelley, ai al., Cham. Mater. 16, 4413 (2004)

(32 11] A&ZE 242399 (soft lithography), & Z8 (Roll-to-Roll coating) WS 0] 83t S E {7HE=A] ARFAA}
R

(flexible organic electronic devices) Zﬂ o] of

¢

o

ZE, e-paper A8 1=, flexible electronicol Z&
HAE /2287, SPERNAAE Q] uNIE 5o AA
Ao F4=AQl wjEy rizolatal T 4= Ut} 3¢
AR HP, 3M solA 8% 7|&e& o|8std 1lume
Lo S 7154 7IEe] sk Ve sk
), o]9] UM /AMNES|E BFata Ut} FlolAl= batch
Al o2 ulA] gHo)Ae] Uleael fLE et 7w
2 Eou AAAR] A&3A ol H§ 7Fse mold/
patterng &7, 181l YH7|EEA 0] FUEA Alo7&
7ol wtEA] g @ st}

Harvard o8+ Whitesides 257} 28 A1 soft litho-
graphy 7]&2 7|29 gt A 9] FHAR (photolitho-
graphy) It= €43 o2 =22 7ide] dApHo R Ry
7} A% PDMS 21 BEEE o]&sto] YxtelE ¢ i
s g 379 S R o]gste] 71E xHo
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