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Gravure Printing

Flexographic Printing

offset Printing

Store Ink in Roll
— Printing

Store Ink on Roll
— Printing

Feed Ink to Gravure Roll
— Transfer to Blanket Roll
— Printing

= High speed, very
precision process

= Suitable for mass
production

= Use high conductivity
materials

= Low tooling cost

= Use ink thinner

= Hard to control ink
thickness

= High resolution

= Easy to control ink
thickness

= Need high precision align
technology
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Multi-phase
flow control

R2R Mg Jet-printing
Flexible Nozzle system

substrate

Web transfer
control system

Roll to Roll
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U Achievements |

= - Through ESD. itis possible to pattern small particles
without any physical damage.

The coated filmis pattemed to nanosize thickness.
 High speed coating for the continuous process.

O Applications |

- Complete manufactured organic thin film solar cell &
OLED:s.

-RMS:: 9.0nm, RMS : 4.6um
Surface AFM Image of

Coated
O Introduction | oated area

Nano Particle Spray System using ectrostatic force.
* Nano/Micro Thin Film coating system.

- AILESD printed OLED
Micro Patterning System for continuous process aren
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On ol substrate in R2R process
UV-lithography by Fraunhofer IZM

SAIL (Self Aligned Imprint Lithography) by HP

etch unit

£
)

UV exposure
mask alignment

despooler

0

Curtain coater

Y

Die coater

0| 7tsaftt,

{

[y

Die coater / Spin coater

i —

-—
S

)

S
Multi die coater

NG

N O
> Offset gravure coater
o=

A7

Kiss coater
(€6

3
BiZ +

4

—
coater
/(: J
=
S

Gravure coater
)

100m
G

N

.
C
\

T )
strip die
ZIE]

=1

3-Reverse roll coater ~ 4~5 -Reverse roll coat

D

0

Reverse doct

100m

8
g
-
S
2
]
=
w

Dielectric
Thickness

ii00
o
plil
[
ol
—_—
W
=
&l ok o
o RO K
mlopn K
Ji oo X
N oo o
o B2
Ao N
Ho =4
oy = W
Ho &3 KO
_L_An_l OM _:._O
Ko o i
oKk Ko
WM./ <0
Mo =
AR
110
<l = =
o =
! ™~
Kz
~NoEloxd
= X0

5021x]|, 60

LCD/LED Tve} 22 20l0A=

tigetel=

A
e

HEX} 7 s 52 =< O] °F 80%

(0]
[

M =l

XY, M=, Hu(7t

ES

A O
==

HEXL 7]
(7] =0l 0f2{3F ZHO|A

N

Hole

5
G2 st eAE A

=2|9| 0 H]

—
a—

EN

E

2f9] 02| 0| 7ixl=

F

30| &2 QloLt 2

Js2 7

0] H2 Ho|ct, D=0l 7E 2

5

Ei= 740l 7tsaoltt,

EHOIRIX|LY OLED
CHEX o= 0|=29| KonarkaZt Heeger m40| 7L

=~
=]

HiE

=

=

0]
<r
70

wo
nd
Al
i

iy

F Efen
25511 85 2Ll 22

=] 3u]
==

M =7

= dEE0f ¢

o

A

ofaist =

i
[

ot =

071 +5

A TN

[y

[
S

[

AEd0]

L

THOL A OFAI 77K

7

=2} 0|

|-
h olzofzicn & 4

—

= 0[] e 0f

2N
=T

=Jt<0]

5

oz &

oI

Al =

=) ol=
= gleo

=

i)

A

d

O] IiH

A
=

Cf. Q4

OH
[E

U0l M Chfet

20ll=

o 351

lg=l=

o

Aoz

ofl M

7

S

o

ofl

__A_._|

2 AKX AT,

o
Olt{ CThA

o= of 10um &

ol 8 7le0iMe

e

Hoz

|

420Mel 22

2H
=

F

1100
Ho

2, 72| 7=z

AR
Tl

= 2 20um L2

Hir

=20 MOf QIR 7|
[ct. 1t 0JT|of

IE19] OJM|

o
yu—

= 0l2fet

7 |AIH-E0l| M

2 5=

N

oM L2

2Z|E| XH
O

A 7|Et0} 2 =

[¢]
[

5

20um

7~
[

71

A

Ct 1

(o3
N

I

t

%

|

=]
oF 7Tumzg2]

Al Ol

Hd 782 3
zo| 0/NZS

THE
LA

=
=

1|

wl

A
T

AH FX} V&9 TF

288



C= G0 HAIE 7ot AT
o= 73 HASY M= (29 ML VIT, Man

rolands 2| FH|7[EHe] x| 2|1 AFASO| HANY
g2 FEURH XEHe §REAE tigez S Y
ot QUCk Z2|1 2Z =< Q1M HA 7|sll SE2 24
MOz b AXfof et b FH7F ARED UCH g
2~3E ofUole MY Hels =282 ot U0t = o+ U
Cf. E 10ilM2F Z20[ =L 7|=0] X Mz, FHIS 2 20f
Vg2 FAER! At JEE a8fols Zak= Bl X017t
UL

Q| QMHA} 2 A plEs BT it Mzl F

HIECH AXETHOM B2 EH7F A

- —
1 Ol 7ise] HMEHRl RVt 0=, RE, Y259

T ,

= A= P2 Fdol Hl1 Ritks ST = oj2f A
YO TIXIE = E7h 2 4 Tk AMHA} 7 Is2 SHlH
M=Z0l XS] ot ik AXIE 7[8Ie2 101 Sh= 2]
oF M=o 20 FgErts HolN Vs 2E=2

7|88

Xennia UK QA (50um MZE)EHH| 74t

Xaar oz2l AXt AMSE JHY
o)

Dimatix Fuji | Y3M QIM(1pl SlE HUE) Za|El FH| 7Het

C|nte|||q % 7Ht”.

KOMORY | EEE QIMXH|7| O|C|0f QUAHRM| s
VTT WSS AT QIA AH| 7Hgt

g‘b
P
N
e
>
il
1o
4>
ofn

Man Roland | &¢&!
=2
=

b

Deguss , d2tH|2t =X 7Y

P3HT Polythieno thiophere7|&2)

Merck | wiex of3 Jiet

Dupont Polyimide Ag€ 43 7t

42 B0l =PI els 22 OfL2h S I
(6]

O1M SiLtel Hefo= XISEME QHElLt, =Ly

0% 4

< ox
so I10

e ro mo 4%
:\_|>£

AR} 7120 Z2 17t OfF M 71250] 7/, st

TA S0M SXHOE ST 0| ZIHE ZHO| Bt
RBt 8% 2 7Ha0| JiRIo B BAE O FAt ARl 2
9 ZHME DS ML B ZIANY TN} Bl X
S| £xt TIs0| FAL4T 2 4 ULk

&1 FUW 718 Jls g a&
QIMHR} 7|22 JIxIt AIE
e e 57 V. QUL 7= FHxI A
LG A3, 2HASM Z2IYS 08¢t LCDE
= o - =
CAS#0l | Zel2E XA QUIMTXL 7= o2 AXof et AlE EE0] 7Hsaith
olg™l J2HH|0}SAl ZRIEIZ 0|23 Ed - —~ = L Hale o
SRR ﬁéa LcDE ?E-qua.@a 'EH%E}E e = OR|D|_|' 1 & 7|'Xo|' T% tu’:*: T'_—OIZE EH oFIJI' Efpaper,
JaHH|0F2M ZRIE 0|2 PDPE EMI ZE OLED display, Logic/Memory £0F 0|Ct 0] 2052 &f=
st e 2lHA SAT mRlEl 2y U Zeldy o xias e ol
Lesis | oI5 BUS on Agolms C % Clojuioll 7H 2 AINS HEE HOR oIS Es Ol o
a7l E AR = = = . =
S22 S AM V1S M3 A 7|&S0l0 0[2fEt AXiof £H719t R (flexible)3t 54
o2|El £2 HE|IZ2 35} _
WLeC g o SxO0l BES OB g ooy 5 o 2R QLR M AARIS 1 71
O,
YT EEE J2fH|0)/&RCI0| FH| i
Al o34 224 7| Jiiw ¥ Lop 2
ZIE, PCB A4t : — : :
Device Manufacturers Material Suppliers Equipment Suppliers
LGO| =&l 2lHAZSA TEEZ 0|85 POP F= JHY Prlis (FE4) elagin (1%) Baer (5%) Airon (5]
Infinecn (2]=) IBM (B]2) CDT(F=) H.W.Sands (2|5}
SFA Jz2plop SA ZElgl F| JHd RITEK (2] Nippon Seiki () | Govion (S2)) Ku Lesker (213)
ZIHA SAl m2|El XtY| y{gt Lueell (FHLHCH Kodak (0]2) Dow Chemical (21F) | Tokki (¥12)
B~ S ZEIS | e Acer (E2H Lite Ay (212) Duant (£12) LLVAG (13)
J12HH|oF 2AMl Z2IEl ZHH| et Chi Mei {24 Rohm (013) Kodak (813) Shimaczy (2/2)
Ltz2fLtic l:_||H1||r‘£O?|_ %;ﬂm _I;_% JngI 7”1:3 Hitachi (2 =) TECO (HHeh Opsys (H3) EDC (21=)
Hyundai (3+3) Sanyo (2 2) PPG (013) Enarcen (215)
oL|X EEEZ o|gXl ma|E|l Xt Hf LG (8:2) Sharp (@2) Dow Material (21F) Dalux (915)
FUR =EFE 3N zelg 3| e m;[sushizauﬂzl TDK‘ ) T;-,-ulnk Ezﬁsl Derkfield (213)
C|H}O|A 2td|oF Al m2lEl 4l ESD FEIS 0|5t Piovue (CHEH Tohoku Pioneer(®! &) Dasjoo(8t=) V Tech (813
(|)|(|;1|£| —%—':J'-X‘llﬂr ;iée\* e X ESD 33= lo'_ Stanley Electric (¥12)  Lighttronik (H2H Ink=Tec(&=) Integral Vision (21 =)
= e~ Sory (22) CcOT (2= Pan(er=) CHA Industries (21%)
I‘"O'Exl |:|AEEﬂ0| EHOUHM (=3 HHA-|;(.|:1 olg 7Hu|. Samsung/NEC (8+=) Seiko Epson (¥&) NPK(2H3) Ulvac (21F)
= - = oo -7 © = Fuitsu (212) Delta Opto (424 Preco (213)
_ Z4a{ml O|5t ClgHNI/2ET2|EIK 9O Toshiba (2=} Dow Material (21 3) Applied Film (2]=)
Sl %CHDP 22 flet 43N/ELYE 92 Optotech (424 Phiips ({IE2t=) Northfieldt (1)
H = DuPent (2]=) upc (a|1=) Ushic (&)
O T| K2R ol ol i 0] NOKIA (H2EE) Rochester (23] Toray (¥ =)
%Il_lk”l:llﬂ EHO%TlJﬁo Ag oﬂ, Al OH. PO|YS| o Elming (5= DRARA (015 e
ERLE CYPAK (A8It) NIST (212) Syshonic (S2)
Pinpinal (EIRE) M Real (FI2E) Yon Ardenne (S%)
AIEHI EEE UMIHE Ag ¥3 e Cielia (212) HP (0/2)
= Plastic Logic (53] ACREC (3t}
iy PDP IjE M2 Ag U3 J{Et kodak (2I3) MAN Roland (S2)
EXI'XHE HE ==S A% S HE Xennia Technology (B3)  Fraunhofer EM (S%)
HIT x| C|AS EUNMX| HM2E L
Ldlaxianp) | 55, 80l HISTA 58 Ag L j I
s= Ji= (28 10) QUMTXL & FLHe| HX| P

20U 49 WXBELX] H38W M4

21

289



&

22

290

7t g =Cf & 4 itk
2010 01| IDtechEXOHIA] 058t 20201 QIARFXE AR
2 o 55191 HP{E 0 =510 Qon 2030H0f= OF 3400
Sotn Utk 321 2 Aol =24 ol
KIAKE CIAZH0] AX} ADIE AXIZ U0 9o 1
S

=
FU
mun
10
rH
Ny
il
ro

ol
(ot NN
o

oh olefst IS HigoR 3 3Y JisE Y, TiEld
2 = 2R 2 0|0 #AlS) B MTASS FAf A
Tfol U HEO| MAMOR |9, ATIE AXZ Lol %
S 0554 100 1 A0l 0f2/3t QIMFR} 70|
43l £l0{0F BiTE T4 B MUS B 7168 HigoR
AT &2 M UL P43 TS HUE B
h Ol TIAHOR H7|E0 HER B 71| #AS
osUIRIE pe einet Jug S3 322 slofe At
24D 2 4 9k TR W DEO| ATIS YA B 4 Y=
SR ZHO| THS OF15] B T1e0 F40I D BF Y
M THsAE Ick BHIB OlRl= ATje] BHzE 22 Q9
T ADIERMO| 718X J1x7t A 225D Yl Ao
Hoj HBroZE T ¥

B | ogic/memory
B QOLED display
HOLED light

Logic/
Memory
(70)

B E-paper
B Other display
H Battery

OLED
Display
(170)
¥ Photovoltaics

Hsensors

Conductors

Z5%| : IDtechEX 2010(TH): oA=tzy)
(2 11y 2020 QIAFEXIAIRL ATt

20304
3400

etc, 120

20204

5519

Lighting,

Lighting
» 2 305

* ZX : IDtechEX 2010(CHe:

(A8 12) 2X2FE AMENAY HY

AH FX} V&9 TF

ool =

Cf,

S92 7iig0| 20| Febx|a oj2fet
A 7lzel 24

QMHR} V=2
2 7|tHE st AU
Ho| +ETRE 2
ME= S0l HlsiiM= & glo
of A% gds sHZ0E= =2
= 7|¢S0] EUEQ FYS =2 X|=

o =
o}, Zi2 of=Q AP PIE2 259/ 0
£

00
10
B
]
il
L
i
El
[>
=]
|

o
T
=
i
on
mjo
m
gI:I
e
Ol

o
ER0HR 242447t OfL2} 2179] e 2t

UE 71712M2] ZERI7E = A EIt =0 AHKIREE

NS

|-O
:‘_E
[Ral
P
~
>
ro -
_O'ﬂ
I
10
~
>
fial
d
>

NN (o

_ —

MO @ o
W 1o re oy

o > ooz N

rﬂf”ﬂ]ﬁ?ﬂﬂ

e ol
o d
@

0

~oTr >
ol E
= &
10
gg

™~
NI
L =2

o2 x

N

nuu o on £
or o
ron

(1]

(2]

[3]

[4]

N oW rg

2

>
uin
o

O UM O

2 o

o3
HA

40
e
~
=
o
=}
00
rol
B
pal
rr
=
HU
$0
B-
=

A
e

o
=]
H
=
|_|-|

e ou

e

[=)

re

M

g|:|

>

i

i

o

i Mo

M

rr

N

S
W o

=
=)
)
el
0>
~
>
=t}
a
[af]
>
oz
o

=2

a4 N
>
o
1o
ol
I
=)
=
ﬂ
rd
od —
k=
o

2 Hl
=i

fial
ro
4m
_>;_|
i
30
il
Q'E
k1
30
[
_O'h
Ral

i
p
ol
e
o
=2
ol M

02

o

-u

0x

~ el

II|9 =

fuin re

gl ic] -

imi 1o N

HO oY :E

0O 1o of %

A O 2 = sl

P S x @

=1 N ==

— T 0z BHork &
o >N R ST

U
rlo 4>

@ et

n

r
3
1
0=
ek

> [H
> T
oL ro
ro
=]
X
10

L

= =2
=
N
1
o
rr
N
>
°
1
=
rz |—||—

o =
09
3l
40
re ro
b o
T 5 e
i oy
0z fial
= 2
<
‘|> m“u
SN
e
g =
D_I. o
pasi
2 |O
b=

B

Falof M B0 BoiXl= Ciet 22| 217tel ojzy
| 2fH Ot V== OfE A ++ei0] =Xloi| Chaf

TAEQ0E 2 Eels ZHKIK| =t ohxIEh 0]
.I

roh oy

Rl
Pal

247 90| HHO| oflLixIUS fetyoz A

Hooph

e
=l
o
et
mjo
>
=
ol
2
o
:|_E

glzl
M
Q'H
I
10
J
0z
~
>
<2

in
>_I_
[o]
!l
re
i
rn
i)

guzd

White Paper:
Organic and Printed Electronics”, May 2008,

“OE-A Roadmap Roadmap for

Organic Electronics Association,
Third Edition “OE-A Roadmap for Organic and
Printed Electronics”, in “Organic and Printed
Electronics”, 3rd edition, June 2009, VDMA-Verlag.
IDTechEx Brand
electronics in

Printed Electronics World -,
enhancement by
September 2009,
White Paper “Organic Electronics™- Recommendations

packaging,



for the Advancement of Organic Electronics on a
National and International Level, updated version
February 2008, Organic Electronics Association,

Printed Electronics- technologies and applications,
Frost & Sullivan, 2009,

White Paper “Organic Electronics, Recommendations
for the advancement of Organic Electronics on a
national and international level”, February 2008,
http://www vdma_org/oe-a

“Plastic Electronics and the FMCG Consumer”, A
Materials Knowledge Transfer Network Report,
2009, www faraday-knowledge.com

23

- B

1991 29 fistul 71AIEsE Ak

1988\ 2 Jista 71AlEst sAL

1919 1€9~3A)] =7 AT (57, &, 59
9D, (@AJATEH,

2011 3E~3A Ml 7 AR A w

20105 12€~A] =718l 1e9l93] (=
=315 l3] 919,

2003 59€~2003'd 89 UCLA Visiting Scholar,

(Tl op kAl EFE ], BA, 17

2 22k

20001 2¢ Ferhetul 7R uik
57 /\]_

2011'd 4 FAFoER] H3sA 4z 291





