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Abstract—The power conversion market is more dynamic than
ever before. Advanced marketing strategies are begnutilized in

ever-increasing ways such as Whole Product Marketm

Customization, Collaboration, and building multi-level customer
chain satisfaction. Even with the best tools, manguppliers are

still incorrectly listening to those customer requsts that yield

little room for cost savings, product differentiation, or an

opportunity for high margin positioning. There are ways of
breaking out of this self-perpetuating situation aml they include:

- Pull marketing rather than Push marketing — the product
is not the market definer, the customer definesiheket.

- Quickly recognizing driver and channel changes-

l. INTRODUCTION

“Leading innovation requires the kind of systemigew that
allows leaders throughout the corporation to optirei the
'here and now’ in the context of the whole and tiiature.” *

The Power Supply market, often viewed as a mature

market, is extremely dynamic. Once thought of agaup of
niche players, the power supply landscape now aoEants
such as Emerson and Delta Electronics, new supmigch as
Flextronics and Jabil, and new technologies sucldigial

control and silicon carbide power devices.

Being a highly competitive market, traditional metikg

requires implementing necessary strategies to better targegtrategies are no longer effective. The winning/@ia in this

market opportunities.

- Creating market studies based on dialogue industry’s
dependence on one or two market research providiaits
creativity in marketing and market opportunities.

- Understanding the reality of Evolutionary vs.
Revolutionary products and/or technology- challenges
to marketing of disruptive technologies to high hteclogy
companies.

- ldentifying recent trends in the power supply indusry
that may change your strategies- new drivers, new par-
ticipants, new technologies, and new business mmodel

The Power Sources Manufacturers Association (PS$papsored this work.

industry must now move to more compelling, globarketing
strategies and programs to grab market share igffgcand, as
a result, must choose flexible, creative toolseodme critical
to creating customer value. This paper draws upoa
knowledge and tools of the highly successful higthhology
semiconductor and software market leaders that Heeen
spawned and which enjoyed a global overgrowth thempast
15 years. These companies are the ones that spantitile
time dwelling on what did not work, but rather feed their
business development energies on what did worlddyg so,
these companies were able to incorporate a winsgtgof
strategies for both their short- and long-term oftbjes.

Then, applying these new tools to the power supyyket,
we identify trends and place importance on theprapriate-
ness to winning strategies.

[1]1 IAPD, Learning Innovation, June 9, 2005



MOVING INTO THE TWENTY FIRSTCENTURY — VALUE
CHAIN MARKETING

During last couple of decades, a number of sucaessils
have been developed in high technology marketiftpole
Product Marketing viewed any product as being not just the
core delivered product, but also included all aspetdelivery
and service in response to customers’ current atale needs.
Chasmatic Bridging is based on principles developed by
Geoffrey A. Moore, who first identified the chasmtiveen the
early adoption cycle and the main-stream cycléheproduct
life curve? TheJust-In-Time delivery model was developed
very effectively by Toyota and others. Dell adoptetl sup-
erbly implemented &ustomized Direct Saledusiness model.
Other contributions included production processciglies
such as thdapanese 5%&ndTotal Quality Management.

In 2001, the aftershocks of the dot-com bubbletbsas a
re-evaluation of approaches to business developmint
became apparent to high-tech companies that juderun
standing customers’ needs was not enough to sustain
competitive edge. In the new environment of all@eand
partnerships, rather than distribution channelglewstanding
the entire value chain and identifying the valuat th company
can add to that chain, not only to the custometsatso to the
partners and alliances, is key to long-term matéatiership.
This shift in perception, from “the company” to &lextended
company” which includes the value chain, becamebtisis for
the 2£' Century business evolution.

The value chain isn integrated macro process of Mar-
keting, Design, Supply, and Customers that has ébnen-
sions: Strategy, Product Flow, Work Flow, and Infation
Flow.

A customer chain is an extension of this conceptt th
integrates macro processes among the variouslgdickistom-
ers with the same four dimensions.

| Systems Service Providers

Regulatory Specifications

Motherboard Manufacturers

Power Supply Manufacturers

Semiconductor Manufacturers
Figure 1. The Customer Chain for Power Supplies

Figure 1 lays out the entire supply chain for tever supply
industry as it relates to the IT industry. Valueichmarketing
takes the call for requirements beyond the “nex¢ll& which
in this case are the OEM System Manufacturerghallway to
the IT Data Center Managers (Users).

By understanding the needs and demands of the rplaye
each level in the value chain,

[21 “Crossing the Chasm”, bg éSeoffrey Moore,

HarperBusiness, July 19

Needs are identified much earlier

Needs are much more focused upon two generations
ahead of where the market is today

Requirements, that can become distorted as they fil
through each level, are made very clear

Suppliers can move from being a provider to being a
active partner in next generation of product design

Customers become part of the product development
process

Rejecting “Push” — Gathering “Pull”

Ill.  PULL VS PusH

A. The market of Old

The 20th century’s philosophy of mass productios ailt
upon the idea of Push Marketing. Push economy $edan
anticipating the customers’ need and putting ircglall the
market strategies, programs, and resources aigietime and
place, for the right target market. As such, aksth static,
standardized marketing strategies and distributagystems
result in tremendous growth of overhead and adinatige
expenses that go parallel to increasing markeeshar

As uncertainty increases, competition intensifiesl ahe
buyer power intensifies in our current stage obglaconomic
development. So “Push” models become less andalglssto
deliver market efficiency. In the “Pull” marketingnodel,
companies recognize that constantly anticipatirggdbmands
of the customers, through sales and demand fomegast a
losing game. Rather than treating the users asivpass
consumers whose needs can be defined by centraityotied
decision makers, the “Pull” marketing philosophyeatis
consumers as creative participants of an innovapreduct
development process.

The client introduces the information and drives the
supply chain



“Pull Platforms tend to be able to mobilize and dep social
energies more effectively than bureaucratic, standiaed

push platforms.

n5

Push Marketing

Pull Marketing

Predictable markets

Strong uncertainty

Standardized products

Innovative
products/technology

Centralized marketing

Tailored to customers

programs needs
Forecasts assuming future| Flexibility/scalability
demand

Resource, program driven

Consumer driven

Figure 2. From “Push” Model to “Pull” Model, Francesco Madarn

Passive consumers

Active consumers

TXT e-solutions

Domestic focus

Global focus

Top-down design

Collaborative/Participatory

Pull strategies perform better in a market whenevation,

Static company

Learning company

flexibility, and uncertainty are constants. Pulbffilrms are
highly scalable as well as flexible because, theyntjed
specialized cagabilities into distinct layers tlen evolve
independently.

A Pull-based company will promote innovation. ThellD
direct sales model, “built-to-order,” radically tezbd time and
cost to both manufacture and distribute producéking it “the
first company to enter the information age and detine age of
capital.” A Pull-based company will also allow adibration of

Table 1 — Creating competitive edge — Push MarketsidPull Marketing,
Anagenesis, Inc.

B. Drivers of Creating Value Through “Pull” Marketing:

The transformation from “Push” to “Pull” is beingiwkn

largely by the Internet technology, as well as byasdety of
digital technologies that provide customization,uitts-to-

systems, networks, partners, and platforms. A na&dul order,” total customer satisfaction, real-time datatualiza-

company can share any specialized function withtrero
Anybody who wants access to resources can figuteand

connect. Cisco has a network of 40,000 speciallngsiness
partners, and it can mobilize to develop custom&adices for
individual customers. Pull-based strategy promotasvation,

learning, and capability building on the part efémployees. It
provides people with the resources and flexibttitexperiment
and address situations that have not been antcipat

Comparative advantage is no longer the key in icrgdhe
“wow” factor in the end-user — it's the competitimdvantage
that allows a company to be consistent in its vahreugh
creating differentiated products and services. [fRe@re not
buying from me, for the 43rd time, an event manag@m

system that happens to be embedded in my proprietar

software. What people are buying from me is theecor
competency of doing something that nobody else s
They're going to pay only for the real creativefeliéntiation at
the time they need it.* — Bill Coleman, founder of BEA
Systems.

[3] “From Push to Pull, the Next Frontier of Innovatipn
Hagel & Brown
[4 “When Push Comes To Pull,” David Bollier, January,

2006.

tion,
Furthermore:

(5]

and remote monitoring and power management.

Consumers of high-tech products in thé'21
century are very informed about the products and
services they need and, as such, customers now
do have more power than ever before.

There is a high degree of collaboration among
the high-tech end-users through Internet chat
rooms and blogs.

Companies that provide customization realize a
high degree of success.

Companies can create differentiation more
effectively through listening very closely to what
customers’ needs are, especially in a global
environment where those needs are very different
in different markets.

End-users can obtain more specific products
more rapidly than through push techniques.

“Pull” marketing allows companies to leverage
the expertise and the resources of other
companies for free.

“When Push Comes To Pull,” David Bollier, The Aspen
Institute, 2006



IV. DIALOGUE VS SURVEY — A VALUE-BASED APPROACH

“The difference between good science andogreat ISCERIS
the quality of the questions posed’”

Gaining insight into what customers need is absbjut
fundamental to creating technology, product andiservalue.
Rather than conducting a survey, creating a diaowgith

OEM systems engineers, systems design engin-eeata D

Center IT Managers, Systems Service Providers, télaémce
Managers, CIO’s, and regulators, is key in undeditey the
objectives, challenges, and needs of the custoaraspower
supply end users.

The process of conducting a survey is a very dethch

methodology of finding the customers’ likes andikiés. It is a
detached process because the designer of the sunaleys a
lot of assumptions about the customer, marketstrands and,
as a result, questions are designed to gear thenceis into
thinking and responding through a specific perspect
Furthermore, the customers filling out the survesnf might
be concerned with impressing the supplier or hidihg
challenges that might be too embarrassing. A disogn the
other hand, that encourages honesty and openndsallaws
the consumer or the end-user to become part ofsdheion
and therefore part of the creative process of désigor
defining a new product is an effective tool in ctieg
innovative technologies that do provide competitisgdue to
the customer.

Currently, the number of the talented research sfirm

involved in power semiconductor markets is veryitiah. This
limited market data leads to result in repetitiiing that
develops a false sense of validation. An examplertig-ury’s
1985 statement: “The Power IC market will be $1idi by
1990 that was validated only by his own words. Mapuioted
him and, of course, it did not happen.

Most marketing studies available for sale, off pflioe, are
different versions of the same study. As such, ified)
validated, current insights into the markets anelgaavailable
to companies to define their global market strategin an age
where “real time” data is a critical element of dloCustomer
Satisfaction, companies need to have fresh mariaysis at
least every 6 months. In addition, in general, mesearchers
do not make market definitions and boundaries claaating
additional confusion in the users’ minds as to aheuracy of
the conclusions.

V. RESULTS— IDENTIFYING RECENTTRENDS IN THE

POWER SUPPLY INDUSTRY

Previous marketing research focused on extraatifugrna-
tion from adjacent levels in the customer chainidentify
addressable market trends. However, by lookingllabf the
customer chain levels, trends become clearer are

Dr. William Hunter, CEO of Angiotech Pharmaceutgal

(6]
Wall Street Journal, Carol Hymowitz, April 14, 2Q02 1

identifiable much earlier. This is easily demoniseafrom data
recently obtained by Anagenesis, Inc. in projeetgarding the
power supply market.

A. Drivers of channel changes

“Technology was getting dull earlier this decadejtithe
sudden arrival of digital convergence has turnecettech
world upside down.”

Digital convergenceis here to create entirely new pro-
ducts, services, and collaboration opportunitigscfampanies
that want to be the innovator and a key playeh@téchnology
market. The vertical marketing distribution modehio longer
an effective model in an industry where the chanrele

constantly changing and becoming more and more

sophisticated,. Tech companies, like power supplypmanies,
largely rely on components from other vendors, aystems
from other suppliers; meaning that complementase@sand
supplementary markets must be managed skillfully.

“The notion that part of what defines a high-techanket is
the tendency of its members to reference each othleen
making buying decisions, is absolutely key to swssfal
high-tech marketing”

Collaboration in technology business has helped create a

horizontal integration of efforts rather than atiwal one. A
case in point is Microsoft and Intel, the comingdther of
computing and entertainment, and TiVo's video digiecord-
er, which allows users to time-shift their TV viegi

The dominant chip companies traditionally were icatly
integrated: Intel did its own R&D, design, fabricat and
distribution of its products and technologies. Baday, in the
horizontal model, smaller competitors are sustginin
themselves on discrete pieces of the business.

Figure 3. Horizontal integration to create value in a spedifiain

As an example, RAMBUS offers the core technology,

NVidia specializes in design, and TSMC offers fadtion
services. Outsourcing creates competitive pricing dollab-
oration and networking effects create strong teldgyoand
market advantages for tech companies that needverdge
their competitive edgé.

B. Market Sector Drivers

For
applications have driven the leading-edge technyoingnfor-
mation processing and accompanying power suppliést is
no longer the case. Unexpectedly to some, the pregplica-

ar

(7]

David Yoffie, the Max and Doris Starr Professor wad
Business School — Sean Silverthorne, July 17, 2006

[8] Sean Silverthorne, July 17, 2006

almost two decades the telecom and Netcom



tions requiring the most advanced microprocessodsASICs
along with the associated power supplies are thertamment
devices and the portable devices.

development road. So it is no surprise that wessase
astounding power architectures evolving from such a
developmental environment. The resulting influemae

19

a) Entertainment has the leading edge architecture structure has yielded much longeebatife.

The “Cell” microprocessor, developed by the conaant
of IBM, Toshiba, and Sony to power the PlayStaltbn
[3], is the most advanced microprocessor createtisn
comprised of no less than nine (9) cores. Driverthgy
need for spellbinding graphics, the developmenbreff
was announced March 12, 2001. It is a “supercompute
on-a-chip” that took $400M, five years, and 30@ian
eers to develop. In the Ken Kutaragi Interviewskethe
target that “One CELL has a capacity to have orefltp

in performance.®

recently summarized it succinctly. “Doing thingsteer,
cheaper, and smaller all at the same time is ngelon
easy—in fact, it's no longer possible” Stork saidinting
to the complexity of the new materials used in péibne
designs.[5] “Without very careful control on poware're
not going to get there.”

Examples of architectural change are:

a) ARM Intelligent Energy Manager (IEM) tech-
nology saves users up to 60 percent battery life
using Adaptive Voltage Scaling

Power Management is henceforth a complex

Engineers are already eying the Cell for high-emahgut-
ing and information processing applications andeetq- b)
tions are high for it as Sony expects to tie irfte high
bandwidth communication networks with entertainment
stations. Where there are leaders, there are fetw
Servers are moving rapidly with microprocessore lik
Sun’s seven (7) core “Niagara” microprocessor.

chip (SOC), software, and system electronics.

Because of these design approaches, personall digtiat-
) ) ants (PDAs) now operate for weeks rather than déses will
These advanced processing engines need advancgéfinitely see more of these features showing uppdmwer
performance power sources. Interestingly enougk, tharchitecture for IT, industrial, and automotive kggtions. The
microprocessor and ASIC suppliers and users are natdustry pioneers are saying, “If we can make tkiatl of
requesting very much higher performance power seppl change in battery life, we should also make a grapact on
While these designers are early adopters regardingersonal computer and data center power consumplious
information processing, they are extremely cautiougportable device power architecture is becoming ‘litde
pragmatists concerning the power supplies. This isaboratory” for big power solutions.
because 1) they are not aware that they can getrbet
supplies so they don't ask for them, and 2) they'tdo C. Consolidation

know what better performance they could get from th  Yes, consolidation is marching on with the two istiy

higher performance supply so they are not awarth@f giants becoming every larger. Delta’s latest adtjois was

value of such supplies, and 3) they are not willmgake = Ascom; Emerson has acquired Artesyn Technologtedoés
the risk. not appear that either have finished their quest.\With all that
they have acquired, their $3 billion in businegzesents only
15% of the market. There are still hundreds, if thatusands,
of companies playing in this vast market. It iswelear that
Emerson has more strength in the IT industry thattaDwith

its very strong UPS group. Treating the UPS pragdike

partners in data center design now gives Emers@udaantage
over most other power supply providers.

If they had taken the same attitude with micropssoes,
we would still be using 8086s. So we are identifyam
opportunity before it is requested. That is indesd
opportunity.

b) Portables lead the way

In IT systems, the power conversion and conveyéuace
been entirely divorced from the IT architecture. the
result, supplies are sold and provided in piecdah wo
regard to architecture. The architecture used & @0
years old with relatively few innovations in theriogl.

D. Alliances, Collaborations, and Partnerships

Alliances have become very prevalent, especialthpéndc-
dc point-of-load arena. POLA and DOSA are firmlyglace
and some stragglers have joined up. Establishedraate
On the other hand, portable devices such as phone&dustry standards for multiple sourcing, the irduss waiting
IPods, and Blackberrys have provided the mostliderti t0 see if such alliances are serving the IT inan_JaEr well as
environment for development of advanced power archeXpected. Can they remain intact? Do the alliariwzese the
itectures. The reason for this is quite simple. #dpects 2aPility to grow to cover other types of power sugp| or will
of the portable equipment design are consideredtheg N€W alliances need to form?
from the very first conceptual stage. Thus the poavel
the informational architectures are developed toget
with dialog and tradeoffs occurring all along the

“Niagara” is the trade mark of Sun Microsystems.

Hans Stork, Senior VP and CTO at Texas Instruments

sequence of handshakes between the system-on-



Tyco <+——— Lucent Power
{acquired by}

Ericsson Rectifier Power
Emerson Nortel Power Group
Marconi Systems 4——— Reltec <+———— Lorain Products

Artesyn Technologies € ———  Zytec

Huawei (China) —_— Computer Products

Delta <+—— Ascom <+——— ROM Power

C&D Technologies <«———— Celestica (former IBM power supply group)
SL Industries (Condor DC) <+«—— Ault

Jabil <4——— Celetronix

Tamura <——— Taiyo Yuden P.S. Group

Vicor
Sony } {alliance}

TDK Invensys Lambda

Roal <«—— Roal

——— Holtronics
Ripplewood ¢—m— Alcatel Converters

Bel Power (Bel Fuse) — Galaxy Power

Dglta Electronlcs {alliance}
Primarion

Atmel
Power-One Z-One Alliance
C&D Technologies

Figure 4. The Power Supply Industry ConsolidatiSn

E. Efficiency Initiatives

This is the largest single trend now. It has ta&erglobal
proportions. What started out as a focus on stapdier with
the issuance of Executive Order 13221, “Standby dPow
Devices,” issued by President George W. Bush onusug,
2001, now has developed into a multifaceted sénitatives.
The goal for better efficiency in power suppliesstseon
essentially three discoveries at the public level:

Opportunity #1 to save power: People discovered
that off was not really off. In other words to
provide instant-on capability in televisions, it is
necessary to keep some circuits on when the TV
is turned off. This has turned out to be much
more than 6 watts in many cases.

Opportunity #2 to save power: In the smaller
supplies such as external power supplies up to
150 watts, efficiency was a byproduct with low

cost being the target. The result was supplies
with rather appalling efficiencies.

Opportunity #3 to save power: Data centers have
a big problem with heat and cooling! Over 70%
of the data center managers and IT managers
polled said that power efficiency and cooling
were their number one critical issues.

Cost being king generated these opportunities!

[10] “Power Electronics Industry News,” by Micro-Tech
Consultants, various issues
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Figure 5. Present Data Center AC Distributitin
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Figure 6. Proposed Facility Level DC Distributidh
Material costs are working in favor of better affiicy. The the distribution of high voltage DC throughout the
cost of copper has increased several-fold in th&t paar, data center — see figures 5 and 6
making the higher technology designs and betteatimesigns i i
cost competitive. Data centers are using water cooled equipment

. ) . from HP and others
Other cases utilized very pragmatic and conserwdtafe”

design practices. Practices such as N+1 and 2Nndahey
forces the power supply to operate at 25% load eviirerthe
past efficiency has not been spectacular. Add &t the
distributed power architecture that yields a litlere than 60%
efficiency line-to-chip (AC to IC) and the pictugets real hot
quite quickly. Data centers specify themselvesinderms of
information processed, but in terms of watts petasg foot.

This is causing desperate steps in the industry:

Lawrence Berkeley Labs, in partnership with Sun
Microsystems and others, is experimenting with

[11] “DC Architecture Demonstration for Data CentersNby Ton of Ecos Consulting, Brian Fortenbery of BEFRIutions, Bill
Tschudi of Lawrence Berkeley Laboratories, Augie

[12] “DC Architecture Demonstration for Data CentersMby Ton et.al., August 2006



Google has thrown up their hands and said “We
will start from scratch and build our own power
architecture and supplies®

New architectures are being proposed by those

observing the IT industry such as iSuppli’s paper

on the Power Operating Systéfn

The US House of Representatives has passed H

5646 which authorizes the US Environmental

Protection Agency to study and analyze the grow-
th and energy consumption of both governmental

and private data centers

There is, literally, so much activity right nowtime industry
globally that one cannot track it all. The Energffidency
Committee within the Power Sources
Association (PSMA) is setting up a data bank taktrall this
activity.

F. Digital Control of Power Supplies

Besides efficiency, digital control is the other stro
significant trend in the power supply industry. Masitial
players have focused on replacing analog contrti eguiv-
alent digital control. A number of both well esiahkd and
start-up semiconductor companies are scramblingetmme
the path to take in digital control. The industanoot possibly
afford all of the players in the present foray. ®oofi the most
successful are quietly working in the backgrounthwpecific
partners. Most partners are already chosen, but#mchange
instantly as we have seen with IBM adopting themrian
approach only to reject it within a couple of yefnstheir own
approach.

The real possibilities become viable in the nexiegation
of digital control offerings where expansive newfpemance,
unachievable with analog control will come to exislready
users have elevated expectations regarding perfaena
production flexibility, and preventative servicing.

G. Being at the design table is important

So many of these problems would have been solvegl lo

ago if the power design community had been abjedbsit at
the design roundtables and offer solutions andrelt&res not
previously considered. It is much better to work the power
architecture requirements with the IT system desigm than
to get it passed to you by the power supply buyet, in many
cases, power supply manufacturers are treated difaal
partners in the quest for better designs. Thosedbdet the
power supply provider participate in the desigmfrooncept-

[13] = “Personally Offensive Power Su(?plies," by Linnea
Brush, Darnell Group, July 3, 200

114] **“The Power Operating System,” by Arnold Alderman
and Chris Ambarian, iSuppli, February 2005

115] *°> The Energy Efficiency Committee was established by
PSMA four years ago as the result of their beingsen
by EPRI PIER to be a member of the External Power
Supply Efficiency Project advisory committee.

[16] **> Anagnesis, Inc. Cisco interview, 2006

ual stage onward will reap unparalleled cost saviagd im-
proved performance.

H. Evolutionary vs. Revolutionary
“We can't afford to ignore the rumblings!”

“As | said it's an evolution. Unfortunately, witlvelutions,

|-_\;hey will keep going until they hit a crisis poifut that crisis

Is going to come from the thermal guys probablyt, fram the
power.”®

The systems OEM's, in general, appear to have bedn
to accommodate continuous improvement, rather
innovation. They know how to get better, but they'd know
how to get different. In a dynamic developmenthaf world of
technology, companies that provide the systemsl&ta cen-

Manufacturer§ers shouid be interested in innovation of theirecbusiness

concept in a proactive way, and not wait for thev@ocrisis to
happen to come up with thermal solutions.

Twenty years ago, the challenge for American congsan
was quality. Ten years ago, the challenge was g&earing
and productivity. Today the challenge is technolagg strat-
egy innovation.

The competitive edge of the United States is intatent,
capability, and knowledge in innovating high-teebducts and
related services. However, outsourcing of our R&ngine-
ering and design has provided foreign countriesgportunity
to compete with us in the businesses of our conapetency.
Staying in a reactive mode, and missing “incomings’the
radar, will be catastrophic to our economy.
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