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Everything is different now?

YeS, even crazier!

Dear Readers,

Welcome to the first issue of
Thin Film Materials for 2005. In
the last issue we talked about
“scrambling to keep up with
added demand,” and “adding
space for our new hires”. It all
seemed a little crazy.

But only a few months later every-
thing is different, very different!
Doubling and tripling output —

for the year! — has overwhelmed
PVD materials manufacturers, who
predicted 8% growth a year ago,
rather than the current +100 %
growth rates.

Once amazement passes, we
wonder how to manage this growth,
maintain our technology and keep
up with customer orders. These are
absolute priorities for 2005, and

we are investing forcefully in im-
proving our processes and tech-
nology: to meet the challenge of
increasingly complex targets; to
improve our technical support; and
to accelerate the supply chain -
in these times of material scarcity.

Apart from the mayhem, the past
year ended positively for Heraeus
TMD. Both the Magnetic Data
Storage (MDS) and Electronics
(ELC) sectors had banner years.
Electronics is also mobilizing for
new technologies and products
that promise to make it the largest
TMD group within the next three
years! The Large Area Coating
(LAC) group's efforts to expand
in the North American market are
gaining momentum; the region is
quickly becoming the most impor-

Chandler expands: Heraeus VIPs
(John Burdsall, Dr. Peter Koehler,
Dr. Roland Gerner and Michael
Bartholomeusz) at the ground-
breaking ceremony.

tant market for architectural glass
coatings — thanks to our rotatable
target products.

The issue reports on our efforts;
an HDD industry analyst takes a
look at the future (see page 6),
target production in China just
took a jump (next page), the USA
R&D team shows how teaming up
with the client speeds things up
(page 4), and a supplier report
shows the power of partnership
(page 5).

| hope you enjoy our latest issue —
and please take a moment to com-
plete the ‘reader survey’, which

is included here as an insert, and
also available on-line at our web
site. It's important for us to know
what you want to read!

Best regards,

T
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Michael Bartholomeusz

Heraeus Contributes to ‘Tsunami’ Relief in South Asia

The Heraeus Group has raised

€ 150,000 over the past months
through donations from employees,
companies, shareholders and custo-
mers to support the “Little Smile”
children’s village in Sri Lanka.

MAGNETIC DATA STORAGE

DISKCON USA Conference
September 20-21, 2005

Established 6 years ago by German Santa Clara, CA, USA

journalist Michael Kreitmeier, “Little
Smile” is a home for children — many
of them orphaned by the tsunami
disaster. “Little Smile” also provided
devastated coastal regions in eastern
Sri Lanka with vital supplies.

LARGE AREA COATING

China Glass
April 12-14, 2005
Shanghai, China

SVC Technical Conference

TMD Expands Production in China

With a rapidly growing market, Heraeus
Materials Technology Shanghai Ltd.
(HMTS) upgraded their target produc-
tion facility with a ‘technology transfer’
from Europe.

“The China market is inves-
ting heavily in additional
glass coating capacity,”
explains Richard Shi, Vice
General Manager at HMTS
in Shanghai. “Now we are moving up to
higher quality glass coatings that need
higher quality targets.”

This jump in demand meant upgrading
the Shanghai production facility by

April 25 -26, 2005
Denver, CO, USA

Glass Processing Days
June 17 -20, 2005
Tampere, Finland

transferring tin target production tech-
nology from Europe. Since January
2005, Shanghai has been machining
single target pieces — up to 4 meters
in length. Further technology transfers
will follow.

ELECTRONICS

FPD Taiwan
June 8-10, 2005

. . . Taipei, Republic of China
“Adding additional capacity X .

and introducing higher pro-
duction standards enables
HMTS to supply even com-
plex targets at competitive
prices,” says Ralf Heck, Production
Planning Manager at Heraeus TMD in
Germany. “Not to mention the improved
logistics and quicker deliveries; this is a
substantial benefit for our customers.”

Semicon West
July 12-14, 2005
San Francisco, CA, USA

Semicon Taiwan
September 12-14, 2005
Taipei, Republic of China

READER CONTEST

Successful qualification of Mo (3N5) target

Our Mo targets were successfully tested
on Trikon's Sigma cathode. The high-
density (> 99.5%) processed target
(99.95 9% pure Mo powder) has a
typical grain size of < 50 um, low
oxygen content (< 50 ppm), and low
alkaline and alkaline earth metals
content — all excellent properties.

The sputter data confirm the consistent
microstructure and high density of our

Tell us what you want to read about
in “Materials* — and win a gold bar!

Simply fill out the ‘reader survey’
insert included in this magazine,
or go to our website at

Mo targets: wafer-to-wafer
repeatability of film thick-
ness is within £0.33 %,
while uniformity per wafer
is £0.7 %. A new appli-
cation for Mo targets in-
cludes contact layers in
BAW filters.

(see “"Materials magazine contest”)

to answer our questions online.

This is your chance to win a
5-gram or 2-gram solid gold bar
from Heraeus!

Contest deadline is

For more information contact: Ay €, 202D

martin.schlott@heraeus.com
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Interaction between customers and suppliers enables innovation

R&D is Only the Beginning

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

Technology does not stop with R&D - for either the
magnetic data storage, large area coating, or elec-
tronics markets. Especially the hard disk market
remains extremely dynamic - demanding extremely
flexible R&D capabilities of HD manufacturers and

Cysiomer
arket neec

of contacts, Heraeus found and
maintains secure sources to assure
undisturbed production of hard
disk targets.

24/7 process development
Once the materials are available,
coming up with the right alloy

for the customer — sometimes
in three weeks or less — means
making the most of every hour.

This is why process development

at the Chandler site is a 24/7 acti-

vity. To minimize any delays in the
ramp-up of an alloy, an engineer is

Interacting with suppliers to enable innovation

ALCOA Howmet: Key Partner for
PVD Target Development

Having the right technology partners is a crucial part of

accessible around the clock with
access to our systems to make
process adjustments and updates.
This instant problem solving helps
keep the process going. If techno-
logy doesn't stop with R&D at
Chandler, the clock certainly

can't slow it down. A

suppliers like Heraeus TMD. successful R&D and product development activities. Howmet
Corporation HIP - and the Howmet Research Center -

is a Heraeus TMD supplier and key technology partner.

technology
innovation

During the last 4—7 years, the sto-  target product re-

mained a standard in

r&d capabiliies

The Howmet team has extensive

rage density of magnetic recording
devices has increased at about a
100 % compound annual growth
rate. With devices now approa-
ching 120 GB/in2 (!), the size of
the recording bit and the recording
grain volume become so small that
thermal stability — just to name
one variable — increases the need
for more stable materials to meet
the emerging HDD production
requirements.

“With the newest
vertical recording
technology we're
already talking
about terabytes
per square inch,”
says Randy
Cheng, Business
Development Director at Heraeus.
“This opens up a whole new range
of materials for us.”

The good old days

Over 30 engineers — 10% of the
total number of employees — drive
the Heraeus magnetic storage acti-
vities at our Chandler, Arizona
(USA) facility. Starting out in 1987
with less than half a dozen specia-
lists, the development work on a
cobalt-nickel-platinum target took
almost 2 months. The resulting

hard disk production

until 1992. Today's
development times for

a new target are consider-
ably shorter.

Typically, a customer first makes an
inquiry for a new alloy and a new
target concept, together with a
detailed design / prototype review,
is in the customer's hands 48 hours
later. The average product life cycle
is not what it used to be either —
usually, the R&D team will work on
a new target again in less than six
months! Fortunately, our customers
and suppliers help us keep up the
innovative pace.

Best design for performance
and cost

Once the customer comes to the
Chandler team with a new applica-
tion or question about a new alloy,
Heraeus has the materials know-
how and experience to provide
quick answers — which may deter-
mine the feasibility of a new pro-
cess or technology enhancement.

In 2004, the R&D team processed
over 3,400 alloys, which obviously
demands a lot of flexibility and
skill. Product performance is the
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top priority, but “best design”
also means: on time delivery,
cost-effectiveness, and the shor-
test possible lead-time. Constant
contact with the customer’s pro-
duct development teams to share
information and results is one
side of the job. But having reliable
sources for materials — such as
cobalt, chromium, molybdenum,
and ruthenium - that are often
hard to find, is often just as
important.

Heraeus puts the periodic table
into some of the targets, so it's
important to have a ready access
to a wide range of materials. For
example, chromium is a key metal
with a limited global supply. For a
variety of reasons, finding reliable
amounts of chromium has never
been easy, but has gotten increa-
singly hard over the past two
years. Thanks to a global network

An important supplier of Invest-
ment castings, super-alloy metals,
titanium ingots, ceramic products
and advanced tooling, Howmet
conducts extensive research to
support and accelerate develop-
ment of specific material, product
and process technologies.

“Essentially, they
are an extended
arm of our product
development and
manufacturing
facility,” says

- Michael Bartho-
lomeusz, VP and Business Unit
Manager Magnetic Data Storage
at Heraeus TMD.

Howmet Corporation HIP (HCH)
in Whitehall (MI), USA does
sophisticated powder metal work
on a variety of alloys. With over
40 specialists, the HCH team
has extensive knowledge of the
powder preparation processes,
encapsulation, and HIP consoli-
dation used in the production

of Heraeus sputter targets. "The
sputter target market requires
various alloys be produced to
satisfy industry requirements,
and speed to market is critical.

% HCH, together with
Heraeus, identifies
the most economi-
cal and technically
feasible production
method to manu-
facture the desired
target. HIP powder metal is often
the best method,” explains Greg
Butzer, Business Center Manager
at HCH.

The Howmet team in-
cludes metallurgists,
powder metal techni-
cians, and lab techni-
cians that analyze
the results to make
sure it meets custo-
mer specifications.
Last year, over 200
alloy combinations
were processed for
Heraeus TMD - each with its
unique characteristics.

Getting to the Center

The HCH team has access to the
Howmet Research Center, where
advanced chemical testing of
materials, as well as analytical and
physical testing are used to ana-
lyze the target material. To keep

ALCOA

knowledge of powder preparation
processes, encapsulation, and
HIP consolidation.

up with the urgency of short
product life cycles in the Heraeus
markets, a full chemical analysis
can be completed at the Center
in less than 24 hours.

As highlighted in the
profile of collabo-
rating R&D teams
(see story above),
Howmet is conside-
red to be much more
than an integral

part of the Heraeus
supply chain.

A strategic supplier

with Howmet's uni-

que technology
know-how plays a central role in
the Heraeus strategy of driving
increasingly shorter product inno-
vation cycles across all of the tar-
geted markets: “Our partnership
with Howmet is expanding into
several processing areas beside
HIP,” adds Bartholomeusz. “Colla-
borating with them on PVD target
development is helping us ‘enable
innovation’.” A




A Good 2004 Followed by a
Robust 2005 for HDD?

ABSOLUTELY - (We think)!*

By John Donovan
Vice President, TrendFOCUS Inc.
Johnd@trendfocus.com

After another incredible year, the HDD industry is heading for demand surges of unprecedented
levels. Coming off a 16.7 % increase (to over 305 million units), the outlook from various sectors,
suppliers and customers is puzzling. Is the HDD industry seeing a fundamental change in
demand? We examine each area and offer some insight into what promises to be one of the
most exciting years in recent memory.

Desktop demand surge
Shipment levels for the desktop
market surpassed 187 million in
2004 - and pricing was generally
healthy. Amazing but true, and
things look equally as impressive
for TH 2005. On the positive side,
Q1 inventory levels are the lowest
in recent history. The larger sup-
pliers are actually racing to ship

more to meet the swings in demand.

Encouragingly, virtually all HDD
suppliers are resisting over-supply-
ing OEMS and distribution chan-
nels, keeping pricing relatively
stable. What a pretty picture —

but will we see a rosy picture or

is it horror show? Well, it depends.

Some suggest we are doomed

to repeat the errors of the past
and others insist there is a funda-
mental change in global demand
patterns. Frankly, we are as per-
plexed as those of you in the HDD,
system(s), and components indus-
tries. There is truth in both opinions.

Demand was tight in several capa-
city points late in 2004, invento-
ries are lower than historic norms,
CE is now a true driver of demand,
and many think the IT industry is
as vibrant as it was in previous
upgrade cycles. All this is true
(at least to some degree) but we
cannot determine the severity of
possible double booking with
other sectors and currently revie-
wing forecasts for this market. So
far, we are looking at unit ship-
ments/ demand of ~212 million in
2005, a growth of about 13 %.

* This is a slightly shortened version of the original TrendFOCUS analysis.
For a complete version please see our web site at:

www.wc-heraeus.com/targets

Notebook demand recovery
HDD shipment levels for note-
books were up strongly in 2H 2004
— perhaps too strong when we
look at notebook PC shipments/
demand and the HDD shipments
reported by HDD companies. Total
2.5" and 1.8" HDDs shipped sur-
passed 53 million in 2004, with
notebook PC shipments at similar
levels. However, we are looking at
2005, particularly shipment levels
surpassing 20 million (on a quar-
terly basis) within six months.

Once again, are we destined to
repeat mistakes of the past or has
demand fundamentally changed?
In this case, we are more confi-
dent that there is a higher degree
of oversupply probability as newer
suppliers must try and get ~10%
market share to justify existing in
an already crowded segment.

Do OEMs tell us that core note-
book PC demand is growing —
absolutely — but not to the inflated
levels many of the component guys
are being directed towards.

Good luck telling customers that
you cannot believe the demand
is real — but that may be the
“sanest” response. There are
changes afoot in this market —

super aggressive system levels
prices (notebooks at $ 500 and
below) as well as the first, legiti-
mate desktop incursion (Apple
mini-Mac). But will the market
grow from 53 million in 2004 to
over 80 million (some have even
higher estimates) in 20057 This
does not appear to be reasonable.
More likely is ~70 million, which
represents a phenomenal 25+ %
growth. Component folks should
monitor this segment closely.

Enterprise demand boom
There is both traditional enterprise
(SCSI/FCAL/SAS) and “new
enterprise” (nearline/ SATA/PATA)
demand. The IT industry has clear-
ly improved in traditional demand,
as a long overdue replacement/
upgrade cycle seems ongoing.
Shipments in 2004 totaled 23.7
million, a growth of 13 %.

Demand is not only strong, but
pricing has been stable — another
rosy picture. We see little to de-
flate this in 1H 2005, frankly we
see little to change this for most
of 2005, thus we see ~13 %
growth and shipments should
top 27 million in the years. What
should we be wary of? With
current demand exceeding the
supply, shipments of 6.1 million/
gtr (based on Q4 2004) could
have approached 6.5 million.

There does appear to be legitimate
homes for 5-7 % but is this sus-
tainable? If we keep it in the 6.4—
6.7 range — it should be. What hap-
pens when all suppliers “fix the
myriad issues” and finalize transi-
tions to the latest generation pro-
ducts. One must make a large
leap of faith that all will do this —
but if they do, production would
theoretically creep up well over

7 million/gtr rather quickly. As
much as that little 5% imbalance
worked in the HDD suppliers favor
exiting 2004, it could spell trouble

Hard disk driver — Apple's
phenomenally successful
iPod is symbolic for the
sudden popularity of small
hard disks in consumer
electronic products.

if it swings the other way. The
“new enterprise” is another issue
altogether and could be another
boom to the desktop world.
Demand is surging and could
add conviction in the desktop
world that demand is real and
that this “new enterprise” is a
key component.

But what about cannibalization of
traditional demand? This is evident
in single-user server applications
and traditional workstation appli-
cations, but traditional demand is
still growing. We see the traditio-
nal space shipping over 27 million
next year, and the new enterprise
should ship at least 5 million, but
as stated earlier, these are repor-
ted as desktop drives by the HDD
community today.

CE demand now integral
Shipments of 40 million in 2004
could easily double in 2005 for all
applications (MP3, PVR, Gaming,
DSC, AIS, MFP - and many
others). The 3.5" sector topped

20 million and, given the accelera-
tion of PVR demand globally, will
remain vibrant in 2005. Shipments
of over 3 million (in 2004) for 2.5”
will not grow dramatically in 2005.
With MP3 demand shifting to 1.8”"
and 1.0", these HDDs will serve
the Automobile Intelligence
Systems (AIS), Multi Function
Printer (MFP) and several other
niches. In the 1.8" segment, ship-
ments of over 8 million in 2004
could nearly double in 2005,
especially if we look at the
forecasts.

Some AIS designers are looking at
1.8" solutions, but the aggressive
pricing in the 2.5" market will
make competition tough. Finally,
the 1.0” segment of the market
has garnered the most press —
deservedly so — and we see no
slowing in global demand in 2005.
We are optimistic about the global
CE market; shipments in 2004
topped 8 million, and will easily
double in 2005.

When added all up, shipments in
2004 were 305 million, and 2005
forecasts are topping 375 million at
this time. 70 million additional drives
year-over-year? Are we doomed to
repeat the mistakes of the past or
has demand fundamentally chan-
ged? Correctly answering this
riddle could determine success
and failure in 2005. A

Leader in HDD market analysis
TrendFOCUS is the sole market
research firm that covers HDD
and components, and all aspects
of the corresponding market
segments.

John Donovan is Vice President of
TrendFOCUS, and oversees the
Storage Demand Analysis (SDAS)
program.
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