Heraeus

Thin Film

Materials

“Down to the Dirt” — all about chromium
Saving money with recycling

Changes in the Large Area Coating market

November 2005, No.7 4

W. C. Heraeus




w103

By Bernd Stenger,

Vice President and Business Unit Manager Electronics
W. C. Heraeus — TMD
bernd.stenger@heraeus.com

“We are good...

but need to get even better in 2006...!"

Dear Readers,

In the last issue of MATERIALS
we signaled increased demand for
our targets across the board, and
our prediction has held true. 2005
has been a very good year for
TMD, and | predict that 2006 will
be even better! But let’s review
the facts first.

Our Large Area Coating markets
showed stable growth and a noti-
ceable jump in interest in photo-
voltaic applications. With more
countries increasingly considering
alternative energy sources, this
will be a promising growth market.
Magnetic Data Storage had anot-
her record-setting year; with hard
discs showing up in more consu-
mer electronic devices and the
new vertical recording techno-
logy driving double-digit growth

in demand. Growth in our Electro-
nics client base helped meet even
our most optimistic sales fore-
casts for the year, which was
certainly not a sure thing after

an extremely slow summer.

News
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A new star on the TMD horizon is
our line of products for flat panel
display manufacturers. Our deve-
lopment of molybdenum, aluminum
and titanium alloys has met with
very positive customer interest,
especially among the biggest
Asian producers. Demand for flat
TVs and other FPD applications
continues to boom, so | expect a
substantial growth boost during
the next 12 months.

While the new FDP products
showcase our abilities to develop
and launch products for emerging
applications, a process known
as “rapid design & prototyping,”
it's something we need to get
even better at. During the next
12 months we will strive to work
even faster and deliver results
even more quickly than before,
for an accelerated product pipe-
line at TMD!
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In this issue we also address the
cost factor of precious metals in
production, and how recovery and
refining can make a difference in
the manufacturer’s bottom line,
thanks to flexible pricing models
(see page 6). There’s also an
adventurous description of how
Heraeus found and established
a secure source of chromium, in
these times of unsure availability

(page 4).

| wish you all the best for the end
of 2005 and a good start to a New
Year of business. We look forward
to hearing from you in 2006!

Best regards
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Bernd Stenger
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Saving Money with Precious Metals

Interview with 8
Thomas Paschold, Product Manager

Cover photo credits: Courtesy of Philips Electronics N.V., the photo shows the new “Showline Media Center” exhibited
at the recent IFA 2005 consumer electronics show in Berlin, Germany.

Award from Industry Leader for Heraeus TMD

At its 5" Annual Sup-
pliers Day conference
in Singapore, Seagate
Technology, the world’s
leading hard drive com-
pany, awarded Heraeus
TMD its Outstanding
Supplier Award for 2005. These awards
are presented to suppliers delivering
consistently high performance in the
areas of quality, availability, delivery,
flexibility and cost management.

“We earned this award
by responding pro-acti-
vely to Seagate’s acce-
lerated demand schedule
to dramatically reduce
total development and
testing times for new
sputter targets,” explains Sally FitzJohn
Ward, MDS Worldwide Sales & Marke-
ting Director at Heraeus TMD. “This
award is special to us because it is well-
known that Seagate’s performance and
quality requirements are so stringent.”

Our First SEMICON West Show

B .

At the Semi West show for the first
time, the Electronics team from TMD
showed off a comprehensive line of
sputtering targets aimed at semicon-
ductor and electronic applications.
Sharing a large booth with other
Heraeus divisions, the Electronics

And the winner is...

While our “gold bar contest” was the
real draw, this past summer’s “Reader’s
Survey” brought gratifying answers and
some intriguing questions
from our readers.

Most of the readers

that responded were very
positive about the con-
tents and the quality of
MATERIALS Magazine,
although quite a few readers
want to “see more technical news and
product announcements.” This shows
us that we are on the right track.

team, headed by Jack Shirley, saw brisk
activity during the three-day show in
San Francisco.

Ouir first show drew attention from
leading edge semiconductor manufac-
turers, demonstrating customer interest
in an additional supplier — in an already
crowded supplier environment.

5 “Semi West remains our
. industry’s top event of
the year, which was
confirmed by the quality
of the attendees we
met,” adds Jack Shirley,
Business Manager for
the Electronics, Display and Archi-
tectural markets in North America.

High Target Utilization
for TFT Manufacturers

Applied Films Corporation, a Ger-
man producer of sputter equipment,
recently launched the TRITON,

a new high throughput production
platform for manufacturers of TFT
liquid crystal displays. Utilizing
rotatable targets to sputter thin

film metal layers, TRITON provides
enhanced target utilization.

Why was Heraeus chosen as a
target manufacturer? “Obviously,
Heraeus has the know-how and
already provides rotatable targets
for architectural glass coaters.
Also, they were able to apply their
skills and experience right away to
the development and production,”
explains Erkan Koporal, Director
Display TFT Coating Systems,
Applied Films.

New Home for Heraeus

Our ‘gold bar contest’ brought a bit of
shine to three lucky MATERIALS readers:

* Sari Kivel& of VTT Electronics in Oulu
(Finland) carried off the grand prize;
a 5-gram bar of pure gold (999.9)

* Walter Stetter, Shell Solar GmbH
in Munich (Germany) and
UIf Westphal in Heide (Germany)
both won 2-gram gold bars.

We thank all of the participants for
their input and generous comments
on MATERIALS Magazine!

Thin Film Materials moved into new
offices at 6165 West Detroit Street
in Chandler (AZ), USA this past
summer. According to Michael Bar-
tholomeusz, Vice President, Thin
Film Materials Division, the expan-
sion “was long overdue because
our teams were scattered in diffe-
rent facilities.” The new building will
centralize all administrative support
and management activities in one
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Assuring the Chromium Supply

By Bernd Kunkel,
Technology Manager
bernd.kunkel@heraeusmtd.com

Chromium is in high demand in modern manufacturing.
With limited supplies and increasing consumption, Heraeus
relied on its in-house capabilities and experience in raw
materials to identify and secure a stable source. Assuring

a constant and sufficient supply is key to our own — and our

customers’ — business.

Derived from the Greek word
for color, chroma, chromium (Cr)
is a crucial element in our every-
day lives. It gives color to the
beautiful emeralds and rubies
we wear, it stabilizes the hard
disks in our computers, and

it is an essential trace mineral
our bodies need to stay healthy.
As stated by Lab Manager

Lin Zhang, chromium is also

an important part of Heraeus;

“A majority of our products at
Heraeus TMD include chromium.”

Heraeus has a long history of
using Cr as a raw material, begin-
ning with the first in-house fabri-
cation during the 1980’s. These
initial efforts soon evolved to the
sophisticated processing of elec-
trolytic-grade chromium needed
for today’s manufacturing proces-
ses. Today we maintain secure
sources and refining capabilities
through an overseas joint venture
to guarantee a supply of raw
material for our sputter targets —
and for our clients.

“Thanks to our
know-how and
experience in raw
materials, we can
avoid brokers and
get ‘down to the
dirt’, or carefully
audit the whole supply chain to
assure a reliable supply,” says

Dr. Randy Cheng, Business
Development Director at TMD.

Just over a year ago, this ability
was severely tested. Early in 2004,
Heraeus TMD became aware of
an increasingly ominous situation
in the world supply of chromium.
Previously supplied by mines and
refiners only in Russia and China,
the flow and price stability of Cr
was at risk. Moving quickly to
work closely with sourcing and
refining partners around the world
— and sometimes at the end of the
world — Heraeus mounted an
extraordinary technology transfer
effort. In less than nine months
from the first move to set up an
independent supplier, a new refi-
ning facility was created from the
ground up, and more importantly,
producing high quality Cr flakes in
large quantities for export.
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In making the hard disk,
Chromium is an important
element and is present in
most layers, especially in the
Underlayer, the Interlayer and

the Magnetic Film Layer.
Chromium is both used in its
pure form and compounds
and alloys such as CrTi,
CrMo, CoCrPt, CoCrTa, etc.

“The minimal quality of the raw
material is 99.95% right now, but
really closer to 99.99%,” adds
Cheng. “This purity meets any
customer application requirement
we've ever seen. And it helps us
avoid any supply bottlenecks,
today or in the future.”

Pure chromium target produced
by Heraeus, 1 m (3 feet) long,
approx. 13 kilos (30 Ibs.).
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Chromium is usually extracted
from minerals as an ore and
purified via electrolysis. This
procedure produces 99.95%
pure chromium, with a de-gas
process further improving
purity through oxidation-reduc-
tion reactions. The resulting
chromium is used directly in
the melting process or is
crushed into powder for
powder metallurgy (P/M)
manufacturing. Targets are
machined out of melted
ingots or solidified powder
metallurgy billets.

Essential for TMD

A steady supply of Cr may be im-
portant to our customers. But for
Heraeus TMD, it's a matter of ‘life
or death.” All markets served by
TMD depend on chromium in one
way or another. For our Magnetic
Data Storage customers, in addi-
tion to being added to the magne-
tic layers for enhanced recording
performance and corrosion resi-
stance, this element is also a key
part of the non-magnetic under-
layers for hard disks.

“In hard disks, chromium is a
crucial first or second element

in sputtered magnetic films due

to its physical and chemical pro-
perties” explains Cheng. “Because
of its low reactivity, it can guard
surfaces from degradation, and
act as a precipitation site for other
crystalline phases by distributing
the precipitants homogeneously.
Furthermore, the lattice structure

chromium underlayer allows for
optimum epitaxial alignment with
the cobalt-based interlayer and
magnetic film layers on top.”

For Large Area Coating applica-
tions, chromium is used as nickel
chromium (NiCr) for window
coatings and in pure Cr layers for
reflective coatings, e.g. mirrors;
and also for emerging solar cell
applications. In electronic compo-
nents, chromium works as a diffu-
sion barrier layer. For displays,
chromium is primarily used in
liquid crystal displays (LCDs).

Staying ahead

“Despite the difficult situation last
year, thanks to our ability to get
‘down to the dirt,” we are confident
that we can maintain a reliable sup-
ply of chromium for our customers
— and for our own target produc-
tion needs,” concludes Cheng. A

& Trade shows
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ELECTRONICS

Semicon Europe
April 4—6, 2006
Munich, Germany

Materials Research Society
April 17 -21, 2006
San Francisco, CA, USA

LARGE AREA COATING

SVC 2006 Technical Conference
April 24—25, 2006
Washington D.C., USA

China Glass 2006
April 25—28, 2006
Beijing, China




