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Outline

« Short Company Profile of Nippon Mektron

» Developments of Printed FPCs
O PE resist for long FPCs
O Flexible Touch Sensor Panel(TSP) application
O Single-sided Printed FPCs
O Double-sided Printed FPCs
O Smart Printed FPCs

e Summary
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Sales Turnover of Global FPC Top makers

ussMillion

FPC Top Makers in 2009

1800

Nippon Mektron (Mektec Group) is
the world largest FPC manufacturer

..\




APEX

PO 2013 INFORMATION that INSPIRES INNOVATION

5 B B B E— -

Global Production Network

13 Factories in 6 Countries

A

Europe

eWeinhiem, Germany
*Erklenz, Germany
Budweis,.Czech Republic

Japan
3 Locations

. . —— eUshik
Main Factories “Kashima

eOkubara
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Thailand
*Bangpi-in
sAyutthaya

Zhuhai 1&2, China

] Longshan Plant (Chinaih Suzhou Plant (China)

Zhuhai Plant (China)
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Global Sales Support

25 Sales Locations in 10 Countries

pe
Neinhiem, German)
oErkelenz, Germ

*Paris, France ! ™

Japan
5 Branches

—
Shanghai, China

q # Taipei, Taiwan
. ’,. nila, Philippines

- Bangkok, Thailand® ]
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USA

|___ eSan Jose, California (HQ)
Denver, Colorado
*Detroit Michigan

Singapore

Hong Kong™
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FPC Sales Mix of Mektec Group

Car Navigator Vehicle Sensor

Mobile Hinge

Mobile Phone

® 2.5-inch HDD

3.5-inch HDD
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Pouble sided

SIngigRIEER I d FPC & multi-layerPrinted FPC

Fully“transparent.FPC
3

PE Resist Process
for long length FPC

“Smart Printed FPC"
Printed OLED, Active
& Passive Parts and Battery

IZM | Sample
Fraunhofer I1ZM
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Double sided
Printed FPC

SR Long tery
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PE Resist Process for long length FPC
Line Width/Space < 100/100um

PE resist

GCL

No need to have:
-Dry film lamination
-DF Exposure

-DF development

-Low Cost
-Less energy & Material
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Pouble sided
& multi-layer\Printed FPC

Single sided Printed FPC

Long tem

PE Resist Process
for long length FPC

[ o
¥

“Smart Printed FPC"
Printed OLED, Active
& Passive Parts and Battery

Sample

of Fraun
IZM Fraunhofer 1ZM
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Flexible Touch Sensor Panel(TSP) Development

Fully Printed Transparent FPC

Flexible Printed TSP Module
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Touch Sensor Panel Application of Fully Transparent Flex

Our TSP module

Projected Capacitive |
‘ Touch Sensor Panel
o  |Advanced PE technology

Fully Transparent
ERE

60um pitch

(for slim boarder needs)

Containing
Nano-silver wires
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Touch Sensor Panel Application of Fully Transparent Flex

To realize” Projected Capacitive Type” a8 E
— QOPET >
— O AgNW
—  nano=Silver
Paste Sheet resistivity<80Q /O

Transparent rate>90%

< Double-side Printing
Paste containing ‘ AgNW onto PET

Nano-silver wires ‘ :
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PE Resist

AgNW formation by PE
‘ Etched out portion [

Back-side Pattern

Transparent Conductive Pattern




Sheet Resistivity [R.70]
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Sheet Resistivity vs. Transparent Rate

] Developee Prnted PEDOT=PSS
40 50 60 70 80 90
Transparent rate@550nm [%)]

100
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Ag printed wirings

L/S=100/100um

T

L/S=30/30 .
pitch=500urm \/ (30pm L/5=30/30um
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Projected Capacitive Touch Sensor Panel

Video demonstration of developed TSP module
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Pouble sided

>IngleRiEtiiLed FPC & multi-layer\Printed FPC

Fully“transparent.FPC
3

PE Resist Process
for long length FPC

“Smart Printed FPC"
Printed OLED, Active
& Passive Parts and Battery

Sample
of Fraunhofer
IZM
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Single-sided Printed FPCs

Newly developed Ag paste

R2R print processing
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Ll
Single-sided Printed FPCs
Less or no migration is key issue!!

1E+14

1E+12 Almost no migration admitted
S 1E+10
<
S 1E+08
® @ Gap between traces: 110pum
2 112406 € Trace thickness: 10um
Y 1E+04 € Cover thickness: 15um
B € HHBT conditions: 85C/85% @50V
2 1.E+02
B 1E+00

0 500 1000 1500 2000

Time [he]
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Single-sided Printed FPCs

LED assembled SS Printed FPCs

NN

electroless Ni/Au plating



INFORMATION that INSPIRES INNOVATION

Peuble sided
& multi-layenPrinted FPC

Single sided Printed FPC

Fully“transparent.FPC
3

Long term

PE Resist Process
for long length FPC

“Smart Printed FPC"
Printed OLED, Active
& Passive Parts and Battery

IZM | sample
Fraunhofer I1ZM
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Second Ag layer
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Double-sided Printed FPC

e,

C Top view of the sample )

Printed cover

First Ag layer

Ni/Au pleting
E‘J = = \/:Ll

Printed Inter-layer

Pl film (25um)
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Viadia. / depth: $350um /28 um
Interlayer conductive part

Vias
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ouble sided
Printed FPC
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Smart Printed FPCs

- 2 2

chematic O |

Printed IC

Printed memory Printed display

Printed film battery
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“Printed single-sided FPC” ‘_|_, .-.-un.m...m- 1

“Printed double-sided FPC J

!

“Printed multi-layered FPC
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Summary

\
Current FPC Produects @ R
New FPC Products

by
“Printed Electronics”

Photeo-lithography produets
-Subtractive etching/additive plating-

8 J
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The end o
Thank you for your attention

Dr. Hirofumi Matsumoto/Operating Officer, Division Manager
Nippon Mektron, Ltd. Product Development Planning Office
757 Amaboki, Tsukuba-shi, Ibaraki-ken T300-1253
e-mail: hiromatu@mektec.mektron.co.jp URL http://www.mektron.co.jp/
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