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The Adaptive Organization
Learn, Focus, Align, Execute

Learnings I

Issues &
Alternatives

Situation

Analysis i

Vision &
Strategic
Choices

Implement & ) Execute< l » Focus

Experiment \‘ /
Align

Measures & Rewards
Sl < 1 Structure &
: zufture Process
Action Plan I I Priorities

moserbaer



Structured Processes for Technology Management
Gates & Phases Approach
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Integrated Technology/Product Delivery Process
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TS: Test Sample (Functional Check)
ES: Engineering Sample (Reliability Check)
CS: Customer Sample (Customer specifications Check)

MP: Mass Production moserbaer_c




Integrated Technology/Product Delivery Process
Learnings from personal experiences
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(They're Just Going Dagital.)
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Decades of outsourcing

manufacturing has left U.S. ReStOriI]g Americal‘l

industry without the means to

invent the next generation of C Omp etitivel‘less

high-tech products that are
key to rebuilding its economy.

by Gary P. Pisano and Willy C. Shih
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Tharnks to destructive outsourcing and
faltering investment in research, the LS.
has lost or is on the verge of losing its
ability to develop and manufacture a
slew of high-tech products.

To addrass this crisis, government and
business must work together to rebuild
the country’s industrial commons—ithe
caollective R&D engineering, and manu-
facturing capabilities that sustain innowva-
tion. Both rmust step up their funding of
research and encourage collaborative
R&D initiatives to tackle society's big
problems. And companies must aver-
haul the management practices and
governance structures that have caused
them to make destructive cutsourcing
decisions.

Only by rejuvenating its high-tech sector
can the LS hope to return to the path of
sustained growth needad to pay down
its huge deficits and raise its citizens”
standard of living.
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Decades of outsourcing
manufacturing has left U.S.
industry without themeans to
invent the next generation of
high-tech products that are
key to rebuilding its economy.

Restoring American
Competitiveness

by Gary P. Pisano and Willy C. Shih

Mary highrvech preducts can no konger be manufactured inthe United 5tates because critical know ledae, skills, and suppliers of advanced materi

als, toals, production equipment, and components have been lost through cutsourcing. Many ocher praoducts are on the verge of the same fate.

Semiconductors

Already Lost
“Fabless" chips

At Risk

D' RAMs

Flazh memary chips

Lig hiti reg

Already Lost
Compact fluorescent lighting
At Risk

LED= for salid-ztat= lighting, signs, indicators,
and backlighis

Electronic displays

Already Lost

LZDs for monitors, TVs, and handhald
devicas like mabile phones

Electropharstic displays for Amazon's Kindle
a-reader and electronic signs

At Risk

Mexi-generation “electronic paper” displays
far portable devicas like e-readers, retail
zigns, and adwvertising displays

Energy storage and green energy
production

Already Lost

Lithium-icn, lithium polymer, and MikH
bateries for cell phones, portable consumer
slectronics, laptaps, and power tools
Advanced rechargeable batterias (MiMH,
Li-icn ) for hybrid wehicles

Crystalline and polycrystalline silicon sclar
cells, irverters, and power samiconductors
far sclar panals

At Risk

Thirrfilrn salar cells {the neweast solar-power
technalogy

Computing and communications

Already Lost

Desktop, notebook, and netbock PCs
Low-2nd servers

Hard disk drives

Consumernetworking gear such as routers,
access points, and home set-top boxeas

At Risk

Blade servers, midrange sarvers

Mabilke hands=sts

Optical-communication components

Core netwaork Squipme nt

Advanced materials
Already Lost

Advanced com posites used in sporting goods
and ather consumer gsar

Advanced ceramics

Imtegrated circuit packaging

At Risk

Carbkon composite compans nts for aerospace
and wind energy applications



The Role of Governments & Businesses

What Governments Should Do

* Fund basic & applied science at its centers of excellence
» Focus resources on solving “grand challenge problems”

» Deploy consistent policies, Communicate from the top &
Nurture the Industrial Commons

What Businesses Must Do

 Make capabilities the main pillar of your strategy
e Stop blaming “Wall Street” for short term behavior
* Recognize the limits of financial tools

e Reinvigorate basic and applied research
 Collaborate

 Create technology savvy boards of directors
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The “Grand Challengé” Problems

Photovoltaic Systems

“Energy Generation from the Sun”

Solid State Lighting
“Energy Efficiency”
. LED
e Organic LED
Moser Baer & Sustainable Technologres R&D
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Clean & Sustainable Power

Solar Energy Systems
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India = “a land of abundant sunshine”

Power generation
potential using solar P
technology is around
20MW/sg.kmon an
average

Potential in some
states like Rajasthan is
35-40 MW/sqg km
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The Journey of Solar Photovoltaic Technology

, Development Scale-Up Deployment Marketing

1. Solar cells were invented in the early 1950’s

2. Solar PV for Space Applications (1960’s

* Discovery, Development, Scale-up & Deployment
» High cost applications (NASA & JPL)

3. Terrestrial Flat Plate Array Projects: Part 1 (1 975

* Discovery, Development, Scale-up, Manufacturing, Off-Grid Applications
* Led by US National Laboratories; Focus on Reductions in Cost

4., Commercial Photovoltaic Systems (5 years ago

* Discovery, Development , Scale-up, Deployment & On-Grid Applications
e Mainly driven by German (European) policies
» Global supply chain & infrastructure created



Solar PV In India: challenges
Reference: SEMI India White Paper, April 2009

The need for closer industry — government cooperation

The need for standards: PV specs, certification & EHS for
clean energy

The need for focused, collaborative, goals-driven R&D
Financing infrastructure & financing models
Training and human resource development

Intra-industry cooperation (fostering the Industrial
Commons across the value chain)

Consumer awareness




Organic LED Technology

DISPLAYS LIGHTING



Basic OLED Device Structure Invented by Kodak

C.W. Tang and S.A. Van Slyke, Appl. Phys. Lett. 51,

“P-N” Junction Bilayer Structure

%L

913 (1987)

Cathode (Mg:AQ)

Electron-transport /
luminescent layer
~0.0z-0.10 mn

Hole-transport layer
~0.05-0.10 mm

Anode (ITO)

Glass/plastic substrate



AMOLED Device Structure and Fabrication Sequence
(White OLED + Integrated Color Filters on LTPS substrate)
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The Journey of Organic LED (OLED) Technology

, Development Scale-Up Deployment Marketing

1. OLED invented in early 1980’s

2. Passive Matrix OLED Displays (1996

* Discovery, Development, Scale-up & License
* Focus on AMOLED Displays

3. Active Matrix OLED Displays (1999
* Discovery, Development, Scale-up, Manufacturing, Marketing & Sales

o Strategic Alliance with TFT technology partner
4. White OLED Technology (2002

* Discovery, Development & Scale-up
» Energy Efficient Solid State Lighting
» Expected to be commercialized in 2011







Sustainable Energy Technologies @ Moser Baer
Solar PV + Solid State Lighting

e c-Si cells, 2 C GBS B
modules & * @rdanic BV
BOS > ED & ClLED

SSL Systems
| India
India Sustainable
PV R&D Technologies
Laboratory g R&D

Laboratory

Netlg?&rglnds Japan
Laboratory R&D Office

e Thin Film a-Si » Basic R&D @
PV Universities

*s OLED SS51 » Supply chain
devices development



