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TONIGHT'S KEYNOTE
When: 6:30 - 7:30 PM
Where: ATLANTIC 6 - 8

THE SECRET LIFE OF WATER: E=H,0

Dr. Gerald H. Pollack
University of Washington, Seattle
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KL #E5% Darly Custom Technology HYJim DiBattistaffi 178 5% » s#%RH
Fy e B T EE AR YRR D o 0 R TR R ] B R T AR TR AR R B
HIEES » Rk BT EELREENAME 2 —  {ESeRiE ARSI - EE
@R o BT VAR SR ~ BT AR IR - EE AV R INAvEEES (A
ESFTR) © St E T i KR EEAEE A - KIGREEREEM - /KESHFREE -
s&sl H S RFID K 43 5 481, -

Jim DiBattistafi L5805 » 20 i L E B2 F##45 (Bonding) FTiZ2 » H R
HIFEE TIRRE B AN S B EE TR [EI o] o DU A (AfEo- 10T~ ) © LE#EE )

(Electrostatic) ~ 2.5 ## (Hydrogen bonding ) ~ 3. #M=X G §4 / #fiE (Mechanical
interlocking / Anchoring ) ~ 4.8&#% / 2Z4%E (Diffusion / Entanglement ) ~ 5. B #4E /
%% (Covalent bonding / Grafting) > H A DII(EIELS / &8 AVEEERIE - T3¢
EEA IR I ESET RAAE 1 8/ 2. ER -~ 3 B §E i Hard coat films ) ~
4 JEEE (Diffusion films )~ 5,24 fE (Safety films) -

EEETPIEEIIEIEER - 25 - SnHF BN - HINEIREM: (Oxophillic) HYFFHE -
e S TERE (Ethers ) ~ BEfH (Esters ) ~ #EH (Carboxyl) ~ @EMIHA (Hydroxyl )
SeBadE (Ketones ) FEZREHUESR > B EMNEYEE EHEHE (Olefins) - &AI
@A RS EMZERBGERGEINEEY) - WAEEEEE (Organo-metallic) ~
Effgi (Metallocene ) M EE{EEY) (Chelated compounds ) 55 » Al B 2SR T
ERE - R (Bi-axially oriented ) FYPET ( Polyethylene terephthalate ) %
HA M (Crystallinity ) B1IESAH (Amorphous ) FIFEERIS, @ 85 & 1F S AHE I
BEEAERNZ2 ANEEE g feERkm LAl — @R R E R E e

(buffer layer) - ASLEEBISENMEFEE T2 AEM » HIEINTE% T -



Substrate Area Forecast for Flexible Electronics
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v 2008 | 2009 2010 _ 2011 2012 2018
Sum 173 362 780 | 1,553 2,768 | 4362 7,040 | 8,233 | 9,503 | 10,930

B Ulzra-thin Glass 0 i] 0 a 1 3 L 7 8 11 13
Metal Foil 0 3 11 27 4 57 73 39 103 121 137

B Paper or Fabric 1 4 16 3E 33 158 222 265 305 335 369

W Flastic 753 1,488

Source: "2008 Flexible Electronics and Displays Report”
by DisplaySearch and Flexlech Alliance
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Electrostatic

B van der Waals forces — weakest — 1 kdJ/mol

- o
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Fluctuating dipole

A first molecule undergoes
a chance charge separation

@)
= L

A second molecule

. Charge separation is induced
+ by the first molecule
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Hydrogen Bonding

B Also weak — 5 to 30 kd/mol

(a) G-C base pair x

(b) antiparallel polypeptide chains
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Mechanical Interlocking /Anchoring

B Stronger - greater than 30 kJ/mol

B Coating must be conformal flowing freely into voids
without air gaps

B Voids must have some back taper

8~ T RIS 2 = ¢ MR A / SEE




Diffusion / Entanglement

B Strong - 50 to 100 kJ/mol

€

0~ W RS 2 HEE [ AR

Covalent Bonding / Grafting

B Strongest over 200 kJ/mol
X & & £
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Jim DiBattista {2 F3Z A Bl o8 g 15 =Ua R thE & 2 g
PEREEFG (Hybrid Multi-Layer Coater, HML coater )  (ZI@11F77) » sZs%F 0 {E
(5] —BUAE P 5E B R G S B A R S SRR eSS S AR 25 I TR ]
EMRAVES ) > AME AR S S S AR i - eI R - kR
TR ~ BUVIRBESIAER - KEIRAEPETHEAR L FEIE—@polmer A
PRI EFM AR - &R T 8RR (Atomic Force Microscope, AFM ) BRI
A RIEFREMEREE (Roughness) &I7E100nmPAN (Z0EI12FTR) ©

Hybrid Multi-Layer Coater

#L 'aﬁ
‘ = S
Thermal Evaporation

Sputtering

.- ‘Functional Coatings for Film
" — Pre-Treatment

— Polymer coating
— Thermal evaporation
Polymer Deposition — Polymer Coating

PY@AA{E KEY COMPONENTS

11 ~ Darly Custom Technology #& @545 A M/ A RE R & 25 fa S R



Polymer Leveling on the Substrate Surfgce

PET substrate
Scale 100 nm

0.

T | e

2
PET substrate with primer coat” 4~ e~ | g a
Scale 100 nm 10 U0 um

12 ~ AFM #3H] PET substrate HYZ2 EFEHE S

AR B EIFEE /A 5] (Corning) HY Sean Garner J#i5 > s fy T FIH

e =T BE T ] U AR AV FE A o - EEE IR R A E R By 2 B RTY
R AR R AL RS o AT HA AR Willow™ Glass fy Pl BE=UHE > Hpksr
By G ( Alkali-free borosilicate ) ¥53H - HAF G AR GEUR > HAlitEri
72 JER G AT BT A (A0 13 Fror ) - WillowTM Glass R SZ AR 2 500
C > e HRTE NS S YIS ERMN = - e U B AR 2 s R 82y
BEJT > ABIF A HECH H F B ARSI EA E S BRTE R Z ERE S IEE
b EIERETEECA T (A0 14 B ) ~ SRR ~ KRPSEE M ~ BRERSE
TR~ BBEHRIBURES UK BRI (Electro Phoretic Display, EPD )~ BEEFEI&K
e T (Cholesteric Liqid Crystal Display, ChLCD) ...5%5 (41f&l 15 fR) e

13 ~ FFEE AT ER AT BEE Willow™ Glass
10



Water permeation Willow
Side sealant ' Glass
(Poly-isobutylene) ‘ ' /
)
-

Ca desiccant

Ca Sensor

Ti/Au

Ca Sensor electrode

14 ~ Georgia tech i/}2£HY Ca-patch electrical sensor

Flexible Glass Enables Thin, Light, Conformal Displays
Capability demonstrated with £100um glass substrates

Color LCD, 4" diag., <170um thick, qVGA EPD, 4.7" diag., <270um thick, 170dpi
S. Hoehla, et al., "Active Matrix Color-LCD on 75um Thick S. Garner, et al,, "Electrophoretic Displays Fabricated on Ultra-
Flexible Glass Substrates," IEEE J. Disp. Technol., vol. 8, Slim Flexible Glass Substrates,” /EEE J. Disp. Technol., vol. 8,

pp. 309-316, 2012. pp. 590-595, 2012.

Color ChLCD, 5" diag., <210um thick, 80ppi

K-W. Wu, et al., "Color ChLC E-paper Display with 100um D.A. Mourey, et al., “Amorphous Oxide Transistor Electrokinetic
Flexible Glass Substrates,” SID 2011, Reflective Display on Flexible Glass,” IDW 2011

15 ~ SRUHAIBEU R

FERA BRI & - W B AN E R (A0E 16 Fim)
FERERE (Roughness) #/N (40ME 17 Ao ) ~ #ENEFRBE M (40E 18 AT
TN FERL BN g ENEBEN B R R - SRS EEEEN -
G — BB EAM T S R 2 B IR IS B B AN MR CH g hn - (5 A3
B BN S AT BB » Sean Garner 2% T ol B2 F A K Z IR K HTES
HHFE /] (Bend Stress) » HJEEHEE {1 (Bend Radius) #/\ (10 19 A
D)0 PUETE 330 mm AU AT eSS PIHERCE R 150 mm 2 A/ » 373 EEA
bikfg - DUELERES AP T El (20l 20 Ao ) 5 HEIME (Stiffness) 1E
LEAERETL TS » &IFEHT SRR (A& 21 For) » ERFREFTRERZIIES] -
RIESGREAE AR - B3R R S 0 i E A AERA Q08 22 A ) « &r & aicEses »
{5 B B B E AR AV S B AR B B R T S R B -
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Optical Transmission

100
§ 80 K_’(*’J
< Glass PEN
O .
@ o0 - 50um - 125um
E 40 - 100um
& - 600um
® 20
}_
0 .
200 400 600 800
Wavelength (nm)
16 ~ A EEFIHEL PEN YRR A
Surface Roughness
4 — —71 200
£ 3 E]Ra i T 150
£ o —Rpu H 100
9]
(1 d | Il
1 W It 50
o o b e il 0
A B A B A B
Glass PEN Polyimide
17 ~ AJEECIEE - PEN £ Polyimide 1Y% EIAHIEE
Thermal & Dimensional Stability for R2R
20 Glass
T 25°C & 150°C / Polyimide
Dg 0 PEN okt
il
7 25;0( MOOC
w
2 10
~ \is0°C
0 T T T
0 0.5 1 1.5 2

Strain (%)

18 ~ F[#E=3H - PEN Ei Polyimide FYFEE FERIER
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Mechanical Reliability of Flexible Glass
Substrate solutions optimized for continuous processin

Mechanical reliability of glass understood

Fracture mechanics framework: distributions of defects and applied stresses
Allowable stress based on model for subcritical crack growth

Mechanical reliability requires controlling defects and applied stress
Providing high-strength glass forming, including surfaces and edges
— Protecting substrate from damage

— Managing stresses during conveyance, handling, and application

500 \
400

w

o

= 300

w

]

& 200

2 500um

@O

@ 100 100um e
S0um

0 . . : : . "

0 5 10 15 20 25 30

Bend Radius (cm)

19 ~ A [FE T R EEA IR Z RS h e

Proper Handling & Coatings Prevent Contact Damage
|Edge tabs enable device fabrication directly on glass surface

Mechanical reliability solutions optimized for specific scenarios
Minimizing contact damage required for reliability
— Packaging, shipping
— Device manufacturing
— In-service use
Edge tabs protect glass web during conveyance, winding, and device fabrication

Glass Web Conveyance - 330mm Width

Flexible Glass Web Cross-Section

Hermetically encapsulated device 180° wrap

! \ .’.

& 20 ~ FEFE WA S i o (S Y v B R

'

/

Flexible glass Edge tab
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Roller Systems Efficiently Convey Flexible Glass
Glass web stress managed during device fabrication

Flexible glass bends similarly to other web materials
Stiffness ~ E * (thickness)?

Control stresses through roller handling systems
— Approach is compatible with sheet-fed or roll-to-roll systems

25

-~ 20 Glass /
3
LA 15 Assumed modulus values:
® /cuuminum Glass  =75GPa
[} 10 Aluminum = 68 GPa
:E Paper =13 GPa
= 5 Paper| Polymer =10 GPa

0 - | : : Polymer |

50 70 90 110 130 150
Thickness (um)

B 21 - AT AR,

Glass Surface Strength is Independent of Thickness

New test methods develoeed for flexible substrates

7=
Je

10

Failure Probability (%)
0

SE1

11

Strength (MPa)
G.S. Glaesemann, et al., “The Strength of Thin Fusion Drawn Glass Sheets," 11th ESG Conference 2012, Maastricht, The Netherlands

22 ~ AFEFEAY AT A BEE R ATRE AR ZHYE ST
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H AT it 72 AR il e =(BEE 8 R E e R BAE T T A E I iE &b
##%( Indium Tin Oxide, ITO yEHE ~ 344 =2 i ( Slot Die Coating )~ BEYE( Exposure )
g Zl( Etching ) B E 25§81 ~ 85 54 B EU{E( Laser Patterning )~ 49E[( Screen Printing )
J&¢ (Film Lamination) ---25%% (41[E 23-24 Fior ) > A8 —E =/E3 > THHEA
A RTERERAEFERA - B AT S TR - (CREURas EEN TR KL E
WO~ SRR - EARFERE M HAR - AB(E DAL rT s B B AT H A fE
HEEE AR RIRE - ME B AHE RNEERES

Flexible Glass is Compatible with R2R Processing
Demonstrated continuous photolithographic patterning of ITO

ITO Deposition Slot Die Coating Exposure Development & Etch
ERONTIER CAMM | CAMM

P\ ! Supply Roll  Take-Up Roll
> 7~ —~x

SN |
=g [
—

S. Garner, et al., "Flexible glass substrates for continuous manufacturing”,

Flexible Electronics and Displays Conference, February 8, 2011.

23 ~ AR A R EIAE ¢ PERLE LR A
Pekg=0 M ~ % (Exposure) ~ BhZ]
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http://en.wikipedia.org/wiki/Indium_tin_oxide�

Glass Web R2R Device Fabrication Capability Exists
Flexible glass is compatible with required individual processes

+ Touch sensor targeted as representative R2R device process

—~ ITO coating 3.5-inch Touch Sensor
— Laser ITO patterning XK

— Screen printing of frame wire, dielectric, bridge
Vacuum Deposition Laser Patterning Screen Printing Film Lamination

— Cover film lamination

24 ~ HEE L RRERE - B - EHEPEE - ®E - Ba

ARG HZM L F 8 5] (Kobe Steel, Ltd. ) #Y Yoshimitsu Ikari S84
st by TR PG R T e O R B SE(B8R#S (Indium Tin Oxide,
ITO) &, - JEeEP IR R F i A 5 H Al A A A A RAES — > EERE
MRS R ~ TAZHEME - (IR2E ~ “REpE - gER-- 0 I AREEE 8RR
FEI B P PSSR 1% - BURES ROKIGREEE HEATRE
FNHIAL o A EIF S nT = PET B b2 SRR fin 88 E
G (A0ME 25 Fro ) AT AR AE S - ] 2R e ] SR AR b T i A
Bt R LR - R I = H ANEE RN T2 ] (Nippon Electric
Glass Co., Ltd.) Ar#fit > EEMELY S0 um » B A2 300 mm > R 10m > 1]
FERRATFAR 40 mm > FRRIHT B A T HARRERE LY 1~2 A LA B o 5 Ky
PEE o AR 300°C R FRELAERREY 12.7~38 nm/min JEHEEE Ky 190 nm HIE
(LS R H &S i e (AE 26 A ) H R &fH (sheet resistance ) {£4Y 7.5
Qsq > BEIHZELYE 1.43x 10" Qm - ZEERE]E 832% (W 27 i) - MHE%
ANEIFEE HERIEE B ERURE S DAHERZHIER -

FOAKH MESE S LRSS B AL - R A T AR R SR
AT EE 90C 16 T HEHEE R By 300 nm » EH BBFHEY 15 Qsq > BIHERL A 4.5 x
10" Qm > ZEERLTEE 80% - (WS FREISMER PR A I ER
e I PR R A [E] T s EUs R > 5 00RRE 200°C R T H5RE » H R &ERH
AR 10 Qsq > IR 2.5x 10" Qme

16
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ITO Deposition System (W35 type Sputter Roll Coater)

€ Compact & small foot print
® Box Shaped Chamber, 1-Chamber 1-Zone
@ Large Doors at Both Side with Process Units
€ Good access to Film Roll & Rollers
€ Good access to Deposition Shield for Cleaning and Replacement

25 ~ {HE N F SR e e\ S LS IR I

X-ray Diffraction diagram and SEM image

i
| s
5000 =l B
& 4000 | Typical peeks of the
%m crystallized ITO film were
2 ] observed by XRD diagram.

The ITO thickness
was measured as
approx. 190 nm.

26 ~ tH P A A L INERE 2 XRD [EEL SEM
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Electrical property of ITO film

Substrate ITO Sheet Resistivity Carrier Carrier Total light
Thickness Thickness | resistance (uQem) concentration | mobility | transmittance
(Hm) (hm) (QSq) (em®) (cm#Vs) (%)
50 190 75 143 1.17 x 102 37.3 83.2

&7
e

k .
27 ~ 1R N = 9 LA A bR P A 2 B P

ARG R MBEE ALY IR E TR (State University of New York
at Binghamton ) JeiEflEE T8 b0 A James Switzer 815t » fE By T ELEHES =
AT [F A A B A LN P A 22 2 - DUnT e ~ 5
M2 —BEls (PEN) BIEEER “H — Zf5 (PET) A, > Ho el E b
s (Center for Advanced Microelectronics Manufacturing, CAMM ) +&FHZE BB ~FHY
i BT BT R AT DL A 38 0y > DA B FEH 3SRl B/ N RS R 5 B & Rl
RE o WHEEE X AGIE R E T RS H » LB TEUY ~ Eloii &
TEFNER - HEEEILEH S S o i R AR B R -
James Switzer 7F 8 5 T e 5 EL AT 8 FH 69 = A8 m B 20N o B By rT B U B e
HXZE T HfE 2, 25 (Polyethylene Naphthalate, PEN ) R ES¥5E —H — /5
( Polyethylene Terephthalate, PET )» 3K 545 Hil2 B 25/ 5] Corning DAY Willow™ Glass
Teonex 2\ E]HY Q65FA PEN Ko ft#5/3E] (Dupont) Y Teijjen ST505 PET - ifii & (LA
SRR 90/10 Y =SAE 280 (InOs) /—&AE$5 (SnO:) SEFEESEEY © 45
A ERY AN & A E SRR F ] B={BEHEL PEN £ 5 175C »
i PET Rl & 1257C -

SR BT A A AR _EAY R LR R DL X Se&E8S ( X-ray Diffraction,
XRD) 2Kt CAlE 28 A ) » 3 EA REFaVEEETE - LR By i
( Grain size A > 12 Bt o] B H 878655 ( Scanning Electron Microscope, SEM )

s BASAD (A 29 Fom ) » s KR H BT R IR 45 Ea IR -
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X-Ray Diffraction

e

[
Vi

Sample | Grain Size (nm) | (222)/(400) Ratio
Glass 26.87 4.24
PEN 11.94 458
PET 5.06 2.96

28 ~ CAMM fEA ] A] XA - HE B A LR #5555 2 XRD

29 ~ CAMM fEA [ m] =AU b iE B (LA %A > SEM & :
(a) Glass ~ (b) PEN ~ (c) PET
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AR T 188188 ( Atomic Force Microscope, AFM ) LRI N w40 (4E 30 fr
)0 B EE R R YRR A By P EH (B PEN -« FI| F 288 20 EE 1B 8%( Transmission
Electron Microscope, TEM ) 8L N rIAT (L& 31 o) » AI eI EL PEN HY/E
FELIFE 68.4nm 754 » MHYIELILE 19-20 nm /245, H Al By ss i BA —
M (Uniformity ) > 1] PEN HVSHEA P22 HVRDRIREUES » —2liseE (W& 32
FR) e

2um Roughness

ToonPEN = | | |
PEN I
ITO on glass '—n "Ra
Glass : Rd
000 200 400 600 200 10.0012.00

Roughness [nmj}

30~ CAMM 1EA[F] m] AR E§E B LalP e~ AFM [&l e R AT
(a) Uncoated ~ (b) Coated
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8.4 nm

31 ~ CAMM TfEA A ] gt BB LN iR TEM

Flexible glass/PEN uniformity

Substrate

Substrate

Flexible Glass

p————— 500 nm

32 ~ TEM [ EEEAEA [F] Al He A B R A LN §5 Hi A 2 — 2k
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P = A gE U BV S EIRE ERE MR M0 (206E 33 FR) @ 383
A EE YRR L PEN HYE BB MR (L - WIE BB PET « ZEmEbe 2R ER (4
34 Fom )2 A28 £ 550 nm HYZEZE A th 2 DUl #a(H7 3 K PEN AV 2R s
ORI R R B AR B S R RS S AR © 2 E UV SERVER g > RELUR] #EE
B ZEE R IR o B T e \BHE e PEN Bt b E(EIR S SR (ot
(W& 35 For ) > S5 FR S BRI R B0 - 72 PEN il ERVEALENGT R 2
F E&RH ( Sheet Resistance ) A EF- > IE 28 KigF EIHE 2 oA 2N AA,
[z A m] R et B S EIEERE R E R e R SEIHER/ NS
{EIA]  James Switzer 585y » & A I FE AR _E AV S (LR P ElE BaE R ZE A
e RENE BRI R R B/ NEERD VT RE S E R — AFE =N BAEER
MEE A AR o

Sheet Resistance | Bulk Resistivity | Transmission at | Figure of Merit

Sample (ohms/sq) (10-4 ohm*cm) 550 nm (104 ohm")
Glass 51.3 3.59 78.1 16.46
PEN 47.8 3.35 74.6 11.17
PET 62.5 4.36 70.5 4.85

33 ~ CAMM {EA[E] AT\ Al L Sl b §7 iR 2 S P &l

Transmission Measurements

100.00
80.00 — —
2000 A G e ——
7000 I ———
a‘é’ 60.00 / // _’/
& 5000 / 1
g 40004 } / |
E oo\ T
20.00 \ / / :
10.00
0.00 J\A ‘

200 300 400 500 600 700 800
Wavelength (nm)

‘— PEN Coated — PEN Uncoated — Glass Coated — Glass Uncoated — PET Coated — PET Uncoated|

34 ~ CAMM TEA [ rl e ZEAl Lo B LA i 2 2R A e 2 M
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85/85 Study — PEN vs Flexible

Glass
.  PEN and flexible
ITO coated at 175°C glass samples
were placed in an
350/ 1O PEN 85°C and 85%

200 —— ™ ITO on Willow Glass

relative humidity
environment for
28 days

N R R R « Samples were
] removed after 1,
0__. 5,9 15, 21,25

' and 28 days and
sheet resistance
measurements
were taken

250

Sheet Resistance [Ohm/fsq)

# of days

35+ CAMM 7E R[5 AT 2 BEHR - §5 045 (L 3R M FR e IR

AR IIEg s - MErEERE > B G HSORURHGIE - (e et
THEWSURERH A ST > B (e BRI bk FEE S A -
s RS BB B EHUER S - F EEHY R BRIV SORS SRS B
LI AR I B Z RT3 AR S LA [FIETRGA R A R Rk
A ZETT A E AR B2, BRIEEZ MRS LT ¢ A\ B IR #as 752t
BT T H iR F e TERESE -
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Sunday, October 21, 2012

Track: Short Courses
9:00 AM-12:30 APractical Approach To Electrostatics In Web Handling
PM Eliminate Web Wrinkling LOCATION: Tides 1

LOCATION: Tides 2 Kelly Robinson, Electrostatic

Timothy J. Walker,
TIWaikertAssociates, Inc.

Dr. Ditweyn P. Jongs, Emral Lid.
Dr. David R. Roisum, Finishing
Technologies

KlassENgineenng, Inc.

Timothy J. Walker, Answers
TJWalker+Associales, Inc.
Dr. Ditwyn P Jones, Emral Lid.
Dr. David R. Roisum, Finishing
Technologies
1:30 PM - 5:00 PM | Winding: Eguipmeant, Turret Winder Drives How Substrate Quality And
Mechanics, And Roll Quality LOCATION: Tides 1 Cleanliness Afects Roll-To-Rcll
LOCATION: Tides 2 Clarence Klassen, Vacuum Deposition

LOCATION: Hercn
Dr. Charles Bishop, C.A. Bishop
Consuliing Lid.

6:00 PM - 7:00 PM

Kaynote: On A Roll With Graphene
LOCATION: Alantic 6 =8
Dr. Yvelte Hancock, Department of Physics, University of York

7:00 PM-2:00 PM

Web Coaling Conference Opening Receaplion And TableTops

LOCATION: Allantic 4 & 5

Monday, October 22, 2012

25

Tracks: Web Coating & Laminating | Vacuum Web Coating Web Handling
LOCATION: Atlantic 6 - 8 LOCATION: Atlantic 1- 3 LOCATION: Oleander
Ballrm
7.00 AM-9:00 AM | BREAKFAST
LOCATION: Allantic 4 &5
Sessions; 1 Manufacturing Subsirate 5 And Coating
Greg Williams, | Growth e,
Session Leaders: Greg Tullo
Bob Bakish
#:25 AM Welcome And Introductions Welcome And Introductions Welcome And Infroductions
&:30 AM AStudy Of How Lean Cummulataed Surface Additions To Your Drive System
Manufacturing Benefits Both Traatment.,. Clarence Klassen,
Manufacturers And Customers  Rory Wolf Enarcon KlazsEnginaering
Stephen Huff, Imperial Rubber
Products, Inc.
9:00 AM Walue Stream Mapping In The Increased Adhesion On Web Optimizng Tension Cantrol
Converting Indusiry Substrates Performance In Center Drivan
Lance Cullen, Madico Jim DiBattista, Dary Custom Winders
Technology Willlam Githert, Slemens
Industey, Inc.
9:00 AM-10:00 Spouse/Guest Networking Event (Optional)
Al LOCATION: Alantic4 &5
9:30 AM Problem-=Sclving Technigues Rate Of Growth Of Oxide Layers | Drive Response Reguirements
For Use In ALean Environment  On Metal Films Deposited On For Web Handling
Peter Koch, ABBA Roller Plastic Film Substrates Clarence Klassen,
Dan MeClure, Acuify Conswlting | KlassEngineering
and Training
10:00 AM BREAK




LOCATION: North Hall

Sessions: New Materials For Functional Sy n And Process
Coatings Developments yid Roisum
10030 AM Advances In Water Based High  Advancing Technology For Mew Functionaliies From Air
Barmrier Nanccomposite Security Applications Beyond Bearings Acting On Films
Coatings And Laminates Roll-To-Roll Vacuum Coating Tim Claffey, New Way Air
Harris A. Goldberg, inMat, Inc. Kees-Jan Delst Director Beanngs
Science and Technolagy, JOSU
Advanced Optical Technology
Segment, Flex Products Group
11:00 AM Graphane Based Inks And Maximizing The Potential Of Gefting And Losing Traction
Coalings For Printed Elecironics  Rotatable Magnetron Sputter Jerry Brown, Essex Systems
And Coated Conductives Sources For Web Coating App's
Sanjay Monie, Vorbeck Dermot Monaghan, Gencoa
Materials
11:30 AM Conductive Polymer Films And High Speed Solid State Laser Wrinkling Of Fails
Invisible Fattierning Techniques  Inspaction Of Flexble Tim Walker, TJ Walker &
Far Transparent Electrode Substrales Associates, Inc,
Applications Tim Pofts, Dark Field
Ran Lubianer, Heraeus Technologies
Precious Melais North America
Conshohocken LLC
12:00 PM-1:00 LUNCH
PM LOCATION: Atlantic 4 & &
Sessions: P |m ents
Se ok, 1 Leader: Tim Walker,
Ron Lubianez Jerry Brown
1:00 PM Engineerad Elastomeric Transparent Barrier Coatings Roller Alignmeant - Slandards
Matarials For Emironmeantally-Friendly David R Roisum, Finishing
Dewin Frost, ABBA Roller Packaging Applications Technologies, Inc,
Roland Trassl, Applied Maferials
130 FPM Laminator Static Control AlOx Barrier Layers On Podmer | Guidelines For Kler Rollers Far
Keliy Robinson, Eleclrostatic Weab Web Handling
Answers Carolin Struiler, GVE & MMU, Duane Smith, Davis-Standard,
GVE Ltd LLE
200FM Process Opiimization & Order Multi-Layer High Barrier Roller Alignment - Mechanics
Quality Traceability Using A Packaging = Simplify The David R Roisum, Finishing
ReakTime Data Acquisition & Packaging Structure For A Technologies, Inc.
Management Network Sustainable Approach
Joe Martin, Qualitek Solutions, TBD, Taghleef
Inc
2:30PM Industrial Digital Frinting For Barrier Properties Enhanced Thermal Spray Technelogy For
The Converting Industry With Pulsed Dc Magnetron The Printing & Converting
Dane Taylor, Specially Papers & Plasma Pre=Treatment For Industries
Films, Inc Packaging Films In R2ZR John A Bonar, Materials &
Metalizars, Process Technology
Anye Chifen, Leybold Oplics
3.00PM BREAK
LOCATION: North Hall
Intellectual Property System Dewvelopments Web Conveyance Il
S0, Should We Patent That? Pass Though Vacuum Butt Splice Hinging

Kelly Robinson, Electrostatic
Answers

Chambers For Research And
Production

Tim Claffey, New Way Air
Bearings

Kevin Cole, Optimation
Technology
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4:00 PM

The ROIOFIP
Mark D. Miller, Coating Tech
Service, LLC

Madern Vacuum Pumping
Systems And Sendices OfF
Oedikon Laybold Vacuum
Mike Ridenour, Oerlikon
Leybold Vacuum

The Megative Impact Of Uneven
Calendering On Web Properties
And Strength

Frederic Parent, FPInnovations

4:30 PM

Patant Law Changes From The
Americang Invents Act

Devan Padmanabhan, Winthrop
and Weinstine

Investigation Of Gas Gate
lzalation With Roll-Te-Roll VHF
PECWD System

Chih-Pong Huang, Physics Div,
Inst of Nuclear Energy Research

Measuring Mip Pressure And
Footprint
Stefan Wegdell, Nip Confrol

5:00 PM-7:00 PM

TableTop Recaption
LOCATION: Atlantic 4 & 5

700 PM - 8:00 PM

John Reading Memarial Scotch Tasting (Optional)

LOCATION: Tides 1& 2

Tuesday, October 23, 2012

Tracks: Web Coating & Laminating | Vacuum Web Coating Web Handling
LOCATION: Aflantic 6 - 8 LOCATION: Atlantic 1- 3 LOCATION: Oleander
Ballrm
6:00 AM Bemard Henry 5K Fun Run (Optional)
LOCATION: Meet In Lobby
7100 AM-9:00 AM | BREAKFAST

LOCATION: Atlantic 4 & &

¥
rs: Ken McCarthy,

Measurement And Modelling

Winding And Splicing

Session Leaders: Don McClure,
Pater Koch Anye Chifen
755 AM Announcemeants Announcements Announcemeants
B:00 AM Methods And Design In-Line Pin Hale Detection - Reducing Roll Faults Caused By
Considerations Far The Hawkeys Thickness Non=Uniformity
Application Of Hot Melt Coalings  Nick Copeland, General Ditwyn Jones, Emral Lid
Bob Pasquale, New Era Vacuum Equipment
Converling Machinery, inc.
8:30 AM Intermittent Coating: A Magnetic Field Strength As A Guidelines For Selecting The
Comparison Of Three Methods ~ Wariable In Optimizing Best Winding Process
Eric Maki, MEGTEC Systems, Magnetron Sputtering Duane Smith, Dawvis-Standard,
Inc. Processes LLC
Francisco J. Jimenez, Smith and
Nephew (Alberta) Inc.
9:00 AM Something Relevant In Coating  Heat Load Variations On Web Static Myth: That Roll Chargad-
Heads Technology: Single Substrates As Sean By Up On The Truck
Roller, 5 Rollers System And Deposition Modelling Kelly Robinson, Electrosfaiic
Everything In Between Mike McCann, CAB Consult & Answers
Giancaro Caimimi, McCann Science
Nordmeccanica
9:30 AM From Curtain Coating To Bead  HiBarSens: Tunable Diode Wireless Manitoring Of Winding
Mode Slot Die Coating-Contact  Laser Spectroscopy For Ultra Roll Pressures
Free Coating Procedures For Barrier Measuremant Tim Walker, TJ Walker &
Thin Functional Coating Layers  Harald Beese, Fraunhofer WS | Assoclales, Ine, / Tekscan
Jens Volipott, KROENERT
GmbH & Co KG
10:00 AM BREAK

LOCATION: North Hall

Opportunifies For Reducing
Costs

Process Materials

Sage On Stage
Session Leader: Ken Guhse
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10:30 A

Optimizing Coating Costs

Low Temperature HITUS

Sage On Stage

Larry Gogolin, Gogolin & Depaosition Of INdSn3012 Onto | Or. Dilwyn Jones, Emral Lid.
Associsles Palymer Substrates For Flexible | Clarence Klassen,
Electronics Applications KlassENgineerng
Phillip Butler, Depf of Matls, U of | Or. Dawid Roisum, Finishing
Oxford Tech.
Tim Walker, T/Walker &
Associaftes
Jerry Brown, Essex Systems
11:00 AM Mcoustic Drying Technology - Sputtered ITO For Touch Panel | Sage On Stage (Continued)
Case Studies Coating App's Using Rotary Ceramic
Moplications Targets
Gene Plavnik, Heat Paul Lippens, UMCORE Thin
Technologies, Inc. Film Products
11:30 AM Besi Practices...Achieving The Fulure Of Indium Supply Sage On Stage (Continued)

Sustainability And Zarc-Landfll
Goals (Case Siudy Approach)
Mke O'Steen, Nexeo Seiufions,
LLC

And ITO
William Jackson, Indium
Corporation

1:00 PM-5:00 PM

MNetworking Event: Gall {Optional)

630 PM-7:30 PM

Keynote: The Secret Life Of Water: E= H20 <

LOCATION: Alantic & -8

Gerald H. Pollack, University of Washington, Seattie

Wednesday,

QOctober 24, 2012

Tracks:

Web Coating & Laminating
LOCATION: Atlantic 6 - 8

Wacuum Web Coating
LOCATION: Atlantic 1- 3

BREAKFAST
LOCATION: Atlantic 4 &5

Cos

ngs And Treatments

Impact Technologies

Session Leaders: Doug Krasuki, | Session Leaders: Richard
Stave Huff Swisher, Joe Papalia
T:55 &M Announcemeants Announcemeants
B:00 AM Flame Treatment Technoloay Roll-To-Roll Deposition OTTO
And s Last Developmeants Film On A Hexible Glass
Slefano Mancinelli, esseCl srl Substrate
Yoshimitsu lkari, Kobe Steel
30 A0 Effect Of Control Releasze R2R Device Fab On Flex Glass
Mddifives On Peel Release Sean Gamer, Coming
Values Of Silicone Liners
Igor V. Khudyakov, Selutia inc.
Performance Films
900 AN Emulsion Silicones And CCK = Comparison Of Roll=To-Roll
The Building Blocks For Deposited ITO On Flexible
Specialty Release Papers Glass, PEN And PET
W Michael Reed, Glatfeller James C Switzer I,
CAMMBInghamion University
9:30 AM Combining Polypropene With  Invisible ITO: ANovel Approach
Alurminum Fail Te Making Somathing That
Bruce Foster, Mica Corporalion  Everyone Wanls, Everyone Uses
And Nobody Can See.
Tom Fatis, Vampire Cptical
Coalings, Inc
10:00 AM BREAK

LOCATION: North Hall
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oBEEI0NS.

On Line Gauging And Ins

10:30 AM Beyond Defect Detection- Roll-To-Roll ALD Prototype For
Process Monitoring For Coated 500 Mm Wide Webs
Materials With EasyMeasure Tapani Alasaarela, Beneq
Jochen Koenig, Schenk
Vision/Dr.Schenk
11:00 AM Latest Developments And Development Of Conductive
Concepts In Optical Web Palymer Film And REZR Coating
Coating lhspection Process
Technalogies Nizamidin Jappar, Kimoto Tech
Brian Heul, ISRA VISION inc
11:30 A Mon=Muclear Mon Contact Printed Electronics - TBD
Weight Measurement With Wolfgang Decker, Vast Films,
Ulrasenic Lid.
Bill Scala, Erhardt-Leimer
12:00 PM-1:00 LUNCH
PM LOCATION: Atlantic 4 & 5
Sassions: RollkTa-Roll Market Owe
Presentalions
1:00 PM Release Liner Market Review Thin Film Coatings=- Material
Corey Reardon, Alexander Interactions With Salar Energy
Watson Associales Mike Martin, Saint-Gobain
1:30 PM The Current State And Future Back And Front Contacts For
Outlock For The Global Flexible  Flexible CIGS #Applications
Packaging Market Torsten Winklar, FHR
Paul Gaster, PCI Films Anlagenbau GmbH
Cansulting Ltd.
2:00PM Labal Market Revew The Trejan Horse Principle In
Jackie Marolda, Alexander Wound Management: A
Walson Associales Challenge For Upscaling
Renate Foerch, Max Planck
Instifute
230 PM Metallizing Market Raview Hi Barrizr Metallized Film
Wiliiam Lleweliyn, Alexander Manufacture: The
Walson Associales Substrate/Surface
TreatmentVacuum Process
Interaction
Eidridge MMount 1], EMMount
Technologies
300PM BREAK
LOCATION: North Hall
Sessions: Subsirates
330 PM Thin-Film Battery And Flexble Substrates For Vacuum
Ultracapacitor RZR Coaling
Manufacturing Charles A Bishop, C.A Bishop
Anthony Sudano, Sudano Consulting Lid,
Consuling, Inc.
4:00 FM Global Markets For Solar Super Hydro & Oleophobic
Products Finish For Wowven & Non-Wovan
Paula Mints, Navigant Texiles
Consulting, Inc. TBD, Sigma Tech
430 PM RecentImprovements In PET

For Flexible Electronics And

Photowoltaic Applications
Jan 8 LaRiviere, Dufont Teijin
Films

5:00 PM-7:00 PN Farewell Reception / Matteucci Technical Award

LOCATION: Courtyard
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