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Roll to Roll Wet Processing Line

Equipment which Carries Out Photo-Fabrication of the Capacitive Touch Sensors

The Proposal from SHINWA IND.CO.,LTD. REV. JAN.,2015
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The Trend of Non-Glass Capacitive Sensors




ITORE (I LB DYFE]
The Feature of ITO Substitution Film Material

Smart TV
Digital Signage

FA
Digital Signage

0.5 =30 /5]

SHAZIL AV 2 (AT AY)
~500/0

Note Book PC
Tablet PC

ITO Film Car Navigation

HRET
ILYYZA Mobile Phone
(NITTO ELECRYSTA}
130~2000/0

Copper Metal Mesh ( Cu Metal Wire)

B m»xt it Size (inch.)

Monitor Size (Inch.)

71N

B
Y
X
N
H
-4
=
~
N
.H
]

(CAMBRIOS)
40~1300Q /0

RF/74%

Silver Nano Wire (SNW)

&

(FUJI FILM EXCLEAR)

£
ic
()]
o
>
-
]
A2
@
==
-
()]
=
- ;
=
-~
~
N
w
&

10 50 100
SHEET##1 Resistance (Q /)

BEZERA3YF/IRIVEERR I 1)UL D % it H HSize

Monitor Size to which Capacitive Sensors can respond
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The Comparison Table of Non-Glass Capacitive Sensors

View Area Material
fi#{8 71 Resolution L/S  (um)

R EinlE

View Area Resistance Q/o

View Area BB L
The forming of View Area Wiring

B DEERERR R LS
Bezel Frame Wiring L/S (um)

DR ERT R
The Forming of Bezel Wiring

[EAC3EIEE

Durability Improvement

X/Y i i >t s
X/Y Double-Sided Processing

BER

Mass-production

Ri&

Sales Performance

Cu Mesh
Photo-Etching

Cu (CVD)
Line ~5

~3

Photo-
Etching

Cu
~20/20

Photo-
Etching

WE

Necessary
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Ag Nano Wire
Photo-Etching
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Ag Paste
~75/75
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Photo-Etching
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Photo-
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Photo-
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Non-Glass fFEEa=t"Y EE TIED4TFE
The Feature of the production method for Non-Glass Capacitive Sensor

(1) BEERMRFEAMZEA L =fHn T A eiE
The micro photo-fabrication technology is indispensable.
(2) B—)Lto B—ILAKICKHRELEEDRHINETS
Mass production by “Roll to Roll system” is possible.
(3) HEDRY ) —2HIRETIEEENTATHE
The production by the Screen-Printing is impossible.
(4) XEBEEAOHERE VYL ITO Film N ERBA SN D ATREEA & LY
A possibility that Non-ITO film will be adopted as large size sensors is high.

(5) FFEBIIZIE Metal-Mesh SensorMEBZETH S
The possibilities of Metal Mesh type sensor are promising.



Metal-ITO $REE#& %It Photo—Etching Process
Photo—Etching Process corresponded to Fine—Pitch Wiring of the bezel

Metal-ITO Film (Ni-Cu/ITO/PET) Metal (Ni/Cu or Cu)
Width 500mm Max. 200m (3” Core) 0.1um (<0.3Q/0)

¢ — 170 (130-1500/00) - -
fe__ Base Film(PET) Metal Photo-Etching

50
L @ DFR Laminate

Metal & ITO Photo—Etching ltl =0
I
Photoresist UV Exposure

@ DFR Laminate—1 Dry Film
Resist:DFR

15 or 20 pm

m—n

© DFR Develop-2

w [
Photo Mask | |

@ Metal Etching-2 (View Area)

———

I
@ DFR Strip-2

@ Metal Etching-1 lE o B
e
s mms

Simultaneous Etching of D F R Strip_z

® ITO Etching Metal & ITO is

M m — ﬂ gl/ possible. /
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SNW : Laser Etching + Ag Printing

! SNW Coating I PET Film |
/—

SNW : Photo—Etching + Ag Printing
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! SNW Coating | PET Film
_/—
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Ag Paste Printing

I DFR Laminate |

Laser Etching Laser Etching

—— : l_ﬁs_

1l UV Exposure
N N N

M Resit Printing
E | | 1__[ 'ﬁ_

! DFR Develop

SNW Wet Etching

SNW Wet Etching

The product by Laser-Etching
does not have the good visibility
of view area.




ITO Photo—Etching & Photosensitive Silver Paste Process

ITO Film (ITO/PET)
BE 500mmi& Max. 150m (35 37)

e ITO {-4500/01)

ke~ Base Film{PET) Phaotossnsitive Ag Paste SH{RMBERCRE

D Annsal (EMfEMR L

50-125 uym

Photosensitive

[

@ BitiEsg Pasts IRl (FRMERFD + Pre—Baking / Ag Paste

ﬁ/ ITO (150-300Q/[1) = ] \Ii' Printing
l ]

ITG Photo—Etching

® UV Exposure

@ DFR Laminats

Alignment Mark
{ITO)

[
Photoresist \ﬁ B
71\ Dry Film Resist:DFR '

& UV Exposurs

Alignment
Mark

15 or 20 um I

@ Bisti%Ag Paste Develop => Post Cure

"

o
Photo Mask

@ DFR Develap

] [

@ @R R (8- EERL => UV Post Cure Transparent

Cover Layer
Printing

@& ITO Etching

m

® DFR Strip

SHINWA IND. CO., LTD.




Cu Mesh Capacitive Sensor
Photo-Etching Process Flow Chart

1-1. HBEXH Metallized Film

BIECUEEE
Cu 0.5~1um CVD

2-1. UVEEE UV Exposure

Base Film
PET 50—~200um

1-2. HREESN EAOBEMEL AR

Photo—-Resist Coating

Posi BARRK ML D2 EE ~2um
Positive Type Photo-Resist Coating ™~ 2um

L’C

Fiz.1 Pre—Sensitized Copper—Metallic Film

Photo-Mask

2-2. LY ZAMHR{® Davelopment

1 [ 1

2-3. R () TvF>¥ Cu Etching

CuClI2 + HCl Etchant

V_g:

2-4. LSAMUMEE Resist Stripping

= 1 1

Fig.2 Cu Mesh : Photo—Etching




sk ATV Roll to Roll #nx%k

Roll to Roll Conveyance System which applied the tension controller

[ Wet Process Unit 1

Process Conveyor
<ER AR >

Tension Sensor

<IRAOEHE>

Tension Sensor

[ Unwinder #i8 1 £ Winder #m 3]

W=500mm
Tension
50-70 N

Tension
50-70 N

Conveyor
BEPULSE MO peamum

Motor SPEED ADJ.
PULSE

M <=

v

Motor

Tension

Motor
Controller

h 4

Controller

ERXEES

Tension
Controller

—_

Motor
Controller

Winder

g@

Motor

Unwinder I_: > Controller
Motor

Torque
Control

SPEED ADJ. DC T
i | DC 0-5V orgue
%j & 0—-10vV Control
iﬁhﬁ‘tﬂﬂi PLC RHRUE

Tension Data Tension Data




Dancer Roller T, Roll to Roll #Hx%

Roll to Roll Conveyance System which applied the Dancer Roller

< Dancer Roller> < Dancer Roller>

W = 500mm Process Conveyor W = 500mm
Weight : Weight :

[ Unwinder ##H 1 Approx. 8 — 12kg Approx. 8 — 12kg [ Winder #m J
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Conveyor \&/

BEPULSE Vo pemmmm =

meEEmasensor | "ULSE SIG. ﬁ SPEED ADJ. [gen=x® Sensor

Ultrasonic Ultrasonic
Displacement Displacement
Sensor Sensor

@ Motor @
%4 Dato Controller <:::1
<:I Motor Displacement 4l Data Motor

s HEES Displacement Controller .
o I-—> Controller DC 4-20mA ﬁ ggél%%igd DC 4—20mA [ :> VJlr](der
AL REME o EEWN DC 05V i ggg&g oor
SPPED Proportional Positioning Proportional Positioning
ADJ. Speed Control DC 0-5V PLC Speed Control DC 0-5V ADJ.
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—)l to O-J)l J1)VLge/di=iE Max.550W

Roll to Roll Film Cleaner Standard Process Speed 3 m/min.
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O0—Jl to O—JL DFR IREE=E Max. 550W
Roll to Roll DFR Develop Line Standard Process Speed 3 m/min.
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—)l to O0—J)l DFR IREEFIE Max. 550W

Roll to Roll DFR Develop Line Standard Process Speed 3 m/min.




—)l to O—) E3xl-REz=iE Max. 550W
Roll to Roll Etching — Strip Line Standard Process Speed 3 m/min.
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—JU to O—)) E#&l-Hgf=<iE Max. 550W

Roll to Roll Etching — Strip Line Standard Process Speed 3 m/min.
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FEAER HO 1

Roll to Roll Wet Processing Line Standard Specifications Part -1

48 Class

142 Roll
Film Roll

R Film Roll
Interleaf Roll

EERES
Capacity

IHH Item

S Roll 3R
Film Roll Spec.

# & Roll 18
Film Roll Width

HNREE
Film Roll Weight

S mEEAE
Roll Shaft

Roll &
Roll Spec.

Roll 1§
Film Width

Film Roll BE
Roll Weight

S REERE
Roll Shaft

AIREE

Process Speed

LI

Processing Side

wEA =

Conveyance System

E# 4 Standard Spec.

B 3" Max. 250M

Max. 500 mm

Max. 30 kg

F# Air-sShaft
Sigle-Side Air-Shaft Mechanism

#hEs 3" Max. 500M

Max. 500 mm

Max. 30 kg

JiFX. Air-shaft
Sigle-Side Air-Shaft Mechanism

Standard 2.0 m /min.
Variable 0.5 ~ 3.5 m / min.

ki Patterning

The upper side is the patterning.

JKFEE Roller =t

Horizontal Roller Conveyor

$¥iC Notes

6“IXE R Attachment
6"core adaptor is option.

RAXIIE 1,800 mm
Sales : Max. 1,800 mm

BRAxHGER 200 kg
Sales : Max. 200 kg

MR R I (S P mT AR

W-sides type can be responded.

6“IZ¥ M Attachment
6"core adaptor is option.

& KIE 1,800 mm
Sales : Max. 1,800 mm

BEKRKEER 200 kg
Sales : Max. 200 kg

i AR R =X (et P T A

W-sides type can be responded.

ERELICKYEER

User's arrangement is possible.

T IR % s P BE

W-sided processing is possible.

BERELICKYERET

User's arrangement is possible.
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FEAER B 2

Roll to Roll Wet Processing Line Standard Specifications Part -2

IEH Item

E al ol

Tension Control

H#ERD

Standard Tension

$E45% Table
%Hﬁ'%ﬂ Film Joint Table
Unwinder
FXxaLlL—4

Accumulator

E iR (EPC)

Edge Position Control

PREX R

Antistatic Function

R

Tension Control

RERN

Standard Tension

}E# Table
%HY'&B Film Joint Table
Winder
7¥aLL—4

Accumulator

Bl (EPC)

Edge Position Control

PREX R

Antistatic Function

R#EHH  Standard Spec.

oY —n0—)L Weight =X
Dancer Roller Weight

500 mm i§ 50 ~ 706N
59 ~ 70 N ( W = 500 mm)

BEZREX X clave X

Vacuum Table or Clamp

.
None

;L

None

ERE Bar |/E (LTF)

Ionizer installed

A ¥ —0—)L Weight =H
Dancer Roller Weight

500 mm f§ 50 ~ 7N
59 ~ 70 N ( W = 500 mm)

;mL

None

;L

None

-]
Installed.

FRE Bar FHE (ET)

Ionizer installed

;¥ 50 Notes

EAELICKYZEER

User's arrangement is possible.

100 mm 1§ TH 10N
10 N / 100 mm Width

282 —L v MESE

The turret systems are outsourcing.

RAIE LTHELFEA.

This function is not recommended.

EEEZICKYZEER

User's arrangement is possible.

EEEZICKYZEER

User's arrangement is possible.

EEEHICKYZEER

User's arrangement is possible.

100mm ETH# 1N
10 N / 100 mm Width

ERELICLYEER

User's arrangement is possible.

RAIE LTHBELEEA,

This function is not recommended.

BERELICLYERER

User's arrangement is possible.

ERELICKYERER

User's arrangement is possible.
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FEER B3

Roll to Roll Wet Processing Line Standard Specifications Part -3

I§E 1Item
g

Development

BligFEH
il Develop Condition

Develop Kk
Rinsing

BYNER

Drier
Metal & ITO &%l
Metal & ITO Etching

LEES oS
Etching Condition

Kk

Rinsing
Photoresist HIgf
£l %I - 4] it Etching Resist Strip

Etch - Stl"lp %]EE%#
Stripping Condition

Kk

Rinsing

MR EE

Blackening Process etc.

RYNER

Drier

E#H standard Spec.

8K spray
Wagging Spray System

Alkaline Std. 30 C

fEIR Spray 2Bk + #fiK3E

Circulation x 2 + D.I.W. Rinse

Air-Knife & Squeeze Roller
Hot Air Circulation ~ 80°C

8% spray
Wagging Spray System

Acid Max. 45 C
Chemicals : FeCl3-HNO3 etc.

fEIR Spray 3B
Circulation x 3

Spray

Alkaline Max.45 °C

IR spray 3B + #IK¥%E

Circulation x 3 + D.I.W. Rinse

L
Option

Air-Knife & Squeeze Roller
Hot Air Circulation ~ 80°C

S¥E2 Notes
BEEZICKYEET

User's arrangement is possible.
HEEHEXoption

Chemical Control System is option.

BEELICLYERER

User's arrangement is possible.

BEEEICLYEER

User's arrangement is possible.

BEEELICLYEER

User's arrangement is possible.

HEEEXoption

Chemical Control System is option.

BEELICLYERER

User's arrangement is possible.

B EhEB# M Xoption

Automatic filtration is option.

EEE#EXOoption

Chemical Control System is option.

BEELICLYERER

User's arrangement is possible.

BEEEICLYERER

User's arrangement is possible.

BEEEICLYERER

User's arrangement is possible.
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FEAER HD4

Roll to Roll Wet Processing Line Standard Specifications Part -4

%8 Class

o

Cleaning

mERES
Chemical Plating

IR Item

P
Detergent

33

Chemicals

Brush Scrubbing etc.

K%k

Rinsing

BYNER

Drier

Chemical Plating

E 371

Chemicals
7Kk
Rinsing

R SHALEE 5

Blackening Process etc.

BN IR

Drier

1E#E{t#% Standard Spec.

Spray

Alkaline Max. 40 C

L
Option

fEIR Spray 2B + $liKst

Circulation x 2 + D.I.W. Rinse

Air-Knife & Squeeze Roller
Hot Air Circulation ~ 80°C

=iRLE
Dipping

HHERRITEESBE

The arrangements with the customer

are required.

fEIR Spray 3B + $liKst

Circulation x 3 + D.I.W. Rinse

=L
Option

Air-Knife & Squeeze Roller
Hot Air Circulation ~ 80°C

s¥&2 Notes

BAEZEICLYERR

User's arrangement is possible.

REEMEXoption
Chemical Control System is option.

BEAESICLYERR

User's arrangement is possible.

BAEZEICLYEER

User's arrangement is possible.

BAEZLICLYERR

User's arrangement is possible.

BEEELICIYEER

User's arrangement is possible.

HMETAH TS ENDE
The arrangements with the customer
are required.

BAEZEICLYEER

User's arrangement is possible.

BEEREZICLYERR

User's arrangement is possible.

BEEREZLICLYEER

User's arrangement is possible.




BEEaHE Contact Us
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