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REDUCE WASTE AND DOWNTIME +
BUILD YOUR BOTTOM LINE

LEARN HOW FROM PTC™ SERVICES

L'i PTC™ RESULTS
i

STREAKS -95%

SCUMMING -90%

BLADE USE -50%

DOWNTIME -50%

Michelle Fontaine Nick Getek Proven results brought
Manager of Continuous Improvement Print Manager to you b)’ FIxon Inc.
AMGRAPH PACKAGING CSl Team Member

Versailles, CT USA AMGRAPH PACKAGING

Print related waste was out of control. We suffered with streaks,
haze and fog... and way too much downtime!

Michelle Fontaine will tell you...

“As a manager charged with adding to our bottom line from within our manufacturing process, | knew
| needed help from the outside. After several attempts with mixed results, we connected with PTC
Services. Their depth of experienced-based practical knowledge made all the difference in the world.
Detailed audits, on-press operator training and easy to accomplish process improvement
recommendations helped us to exceed our targets. Ve couldn’t be more pleased with the on-going
results. Process Improvement like Quality is not a destination — it’s an ongoing process. We’re glad to
have PTC Services as our partner in the journey.”

PTC™ RESULTS = PROCESS FLXON Inec.

TECHNOLOGY TL +1.800.756.6474 | FX +1.888.756.6474
CONSULTING TL +1.704.844.2434 | FX +1.704.844.2437
a service of FLXON Inc. www.flxon.com
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Introducing
American Yuncheng Plate Making Inc.

Packaging Cylinders
5%

Leather Cylinders

Engraved cigarette cylinders
Filter-tipping paper print

Laser anti-counterfeiting print cylinders
Laser screen cylinders

Engraved flexible print cylinders

In 1992, Yuncheng Plate
Making started expansion
beyond Shanxi, China, and
by 2002 had established
more than 40 subsidiaries
in Shanghai, Guangzhou,
Qingdao, Dalian, Tianjin, and
other Chinese economic and
commercial centers. Today, we
maintain an approximate 80%
domestic market share in the gravure

market and now operate over 400 of the
most advanced production lines with a sales and

services network that covers the globe, giving us the widest-ranging abilities in the world.

Since 1999, we have established branches in Thailand, Mexico, Ukraine, India, Indonesia, Poland,
Pakistan, Brazil, Japan, Spain and more. Our American subsidiary will start operation in

early 2008 and several more new companies are planned for North America and Europe.

For more information, contact Irene Qiao (secetary)
E-mail: irene_qgiao@hotmail.com tel: (864) 907 4626  (864) 907 1178
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It's how we communicate. How enterprises are
enabled and individuals influenced. Here, there, and everywhere.
Kodak provides answers for a dynamic, diverse marketplace.
Kodak solutions are here.

Kodak

Visit kodak.com/go/packaging

©Kodak, 2008. Kodak is a trademark
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he first cars looked like horse drawn carriages - sub-

optimal and using the design rules of the past. So it
is with most printed electronics today. It is frequently bur-
dened with old fashioned components like silicon chips,
cylindrical capacitors, chip resistors and button batteries. It
is often still made by soldering things together. It is very like
a car designed as a “Surrey with a fringe on top.”

The irony of the integrated circuit - the silicon chip - is that
it integrates so little. It cannot incorporate a loudspeaker,
microphone, push button or a reasonable battery or solar
cell for example, because these are too big and silicon chips
have to be small for viability. Large silicon chips are pro-
hibitively expensive.

Printed electronics is very different. It can integrate all
these things. For example, Palo Alto Research Center and
Soligie in the USA are printing components on top of each
other. They connect but they can also interact - beneficially
or problematically. The interaction of printed components
and the use of new components that can only be made as
thin films means that this new technology needs completely
new design rules. This need is underpinned by the fact that
the elements of the new electronics have new limitations,
not just new capabilities.

Research needed

Universities should be researching the new design rules. For
example, you can be profligate with transistors in a silicon
chip but they are late to arrive into the printed electronics
scene. They are often poorly performing and many have
large feature size. Designers usually need to minimise the
number of transistors in a printed electronics circuit and
using the new flexible thin film component called the
memristor - first made in 2008 - promises to be one way
of doing this. The first memristors were made by Hewlett
Packard and The National Institutes of Science and Tech-
nology have now developed flexible versions. Sometimes
one can avoid transistors altogether as in an anti-theft
tag, a Duracell on-battery tester or a Prelonic Technolo-
gies sequential multilayer display, where you press printed
buttons to make successive layers reveal their text. Plastic
Electronics GmbH is creating a variety of printed devices
relying on capacitive effects from smart shelves to thumb
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controls. However, printed inductance is very feeble but
many companies already print even high power resistors on
the desired flexible, low cost substrates.

Capacitors but not as we know them

ACREOQO prints supercapacitors as gate dielectrics in its
transistors, Indeed, flexible supercabatteries less than one
millimeter thick were launched this year by Nanotecture.
Printed metamaterial components are coming along. What
will we be able to do with the planned memcapacitors
derived from memristors? Memory that takes no power is
a possibility. Memristors are nonlinear and described by a
variety of time-varying functions of net charge so there is
no such thing as a generic memristor. Each device imple-
ments a particular function - either the integral of voltage
determines the integral of current, or the opposite is true,
so a linear time-invariant memristor is simply a resistor.
Memristor theory was formulated and named in the USA
by Leon Chua in 1971. He extrapolated the conceptual
symmetry between the resistor, inductor, and capacitor,
and inferred that the memristor is a similarly fundamental
device. Today he is looking at what happens if you combine
the properties of memristors with capacitors and induc-
tors to provide compound devices such as memcapacitors
and meminductors and then what happens if you combine
those two. New design rules indeed.

The toolkit becomes large

The toolkit for printed electronics is therefore advancing
very rapidly, not just the multilayer assembly geometry.
Those trying to sell individual printed components are
rather like those selling mudguards or fenders for cars. They
will sell a few but integration eliminated most of them some
time ago. By contrast, Blue Spark Technologies wisely sup-
ports companies integrating its printed battery processes.
Power Paper had greater success when it moved from sell-
ing printed batteries to printing such things as smart skin
patches delivering cosmetics that integrated the battery
with the skin electrodes. Infinite Power Solutions sells its
laminar batteries with energy harvesting interfaces that will
increasingly be made in one process, providing near loss-less
energy storage, highly efficient power management elec-
tronics, and regulated output voltage—all in a miniatur-
ized footprint.
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Three dimensional

Conventional electronics - still essentially two dimensional
- occasionally needs care with lateral inductive coupling
between components at high frequencies but the new
printed electronics increasingly consists of components
printed on top and alongside each other, the discrete com-
ponent becoming a thing of the past. This can lead to
capacitive coupling. However, the various interactions can
be turned to advantage as in the distributed LC circuits
developed by Dr Richard Fletcher at Massachusetts Insti-
tute of Technology. These can perform filtering and RFID

functions for example.

Leveraging smart substrates

A huge benefit made possible by printed electronics is its
compatibility with smart substrates as in the stretchable
electrodes on electroactive polymers that lead to loudspeak-
ers, texture change and other types of human interface such
as the reprogrammable Braille demonstrated by Tokyo Uni-
versity. At the recent IDTechEx Printed Electronics Asia

www.daetwyler-usa.com

event, it was shown how a stretchable circuit can be put
over an entire egg without breaking it.

Planned applications can have plenty of area
Stretchability, edible electronics, transparent and tightly
rollable electronics and other totally new paradigms com-
pletely change the design rules. For example, in a large
number of potential applications, area is not a severe con-
straint in the way it is with conventional electronics and
electrics. An unrolled printed photovoltaic or piezoelectric
power source can be huge without being a problem as can
the unrollable displays, keyboards etc printed at the same
time. Printed electronics on a poster, billboard or even
point of sale display has large area available so such things
as transistor feature size or photovoltaic efficiency are not
necessarily a primary issue if the materials are affordable. By
contrast, in most potential printed electronics applications,
cost is a much greater constraint than in most applications
of conventional electronics.

THE NEW OPTILIFE DOCTOR BLADE

Daetwyler SwissTec introduces its new-
est coated Doctor Blade; the OPTILIFE.
Our coated blades have helped Gravure
printers to overcome printability prob-
lems for many years. This revolutionary
Doctor Blade has an extremely smooth
and durable surface that also has self lu-
bricating properties built into the coat-
ing. This eliminates streaking and drag-
outs and greatly reduces chrome wear.
The OPTILIFE is recommended for inks
of all types, especially for those that cre-

ate longevity, quality or wear issues.

Email: info-usnc@daetwyler.com

Phone: 800-627-1011
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Health and environment to the fore

Safe disposal is also more of a constraint because such things
as gift cards, skin patches and talking packages will be too
numerous and ubiquitous to be put in a special disposal bin
like today’s lithium batteries. Reusability by reconfigura-
tion as another product is one way out. The intended appli-
cations of printed electronics on consumer packaged goods,
healthcare disposables and so on make them more likely to
be chewed by children so the acids, heavy metals, gender
bending polymers and other difficult materials of conven-
tional electronics become a no no.

Three generations?

Perhaps we are secing three generations of printed electron-
ics. Firstly it is just strung together like the conventional
electronics that went before and using conventional circuit
design. Then the components -still identifiable - are co-
deposited, sometimes on top of each other, involving the
theory of distributed circuits. Then there may be a third
generation of printed electronics that is a swirl of materi-
als giving the desired result with not a single identifiable
component in sight. Research is needed on this rather than
the incremental improvement of, say, the individual layers
of a 40 year old design of horizontal field effect transistor
that just happens to be printed nowadays. Climb into the
future: do not extrapolate the past.

Printed Electronics USA addresses the issues

The largest event in the world on the subject, Printed Elec-
tronics USA (www.IDTechEx.com/peUSA) in San Jose
December 2-3, will cover all these issues. For example, Nobel
prize winner Sir Harold Kroto will deal with “Architecture
in Nanospace”. The event has Masterclasses before and after,

GravurEzine is a “Hot" Publication!

Just look for the typed out hyperlinks or blue text in the body of
articles and click! .And don'’t forget that all advertisements are “hot

visits to local centers of excellence in printed electronics and
an investment summit dedicated to the subject. Indeed, the
sister event “Photovoltaics beyond Conventional Silicon
USA” is co-located with it because energy harvesting can
now be printed on the new electronics. Conversely, the new
flexible transparent transistors (six presentations) are some-
times being printed over flexible photovoltaics to enhance
the electromagnetic bandwidth that is captured. The event
clarifies how transparent electronics is a new paradigm with
its own rules. Fractal Antennas, NIST and the University
of St Andrews in Scotland will present on thin film mem-
ristors and metamaterials. New breakthroughs will be pre-
sented such as hybrid graphene - carbon nanotube material,
nanotube supercapacitors, interactive printed media incor-
porating printed battery technology, paper transistors, elec-
tronic skins and printed programmable logic. In addition,
there is a session on producing integrated components and
products.

Raghu Das, CEO of organizers IDTechEx says, “Everything
about this conference is sharply up on last year, with atten-
dance and exhibitors at record levels. Many of the largest
potential end users will be there from the consumer pack-
aged goods, electronics, healthcare, apparel, military and
other industries. Interest is at a very high level because at
last electronics is reaching printing, packaging, healthcare
disposables and more and huge volumes are in prospect.”
See www.IDTechEx.com/peUSA for more.

For more information on this topic, please contact the
author Dr. Peter Harrop at p.harrop@IDTechEx.com. For
missing images or details on the conference, contact Cara
Van Heest at c.vanheest@IDTechEx.com
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as well. Just slide your mouse over the page and off you go!
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Make a Splash In the
Industry!

Become a GravurExchange Sponsor
& be seen around the world!

Contact us at
info@gravurexchange.com
to learn about the opportunities.
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