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The Adaptive Organization
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Structured Processes for Technology Management
Gates & Phases Approach



Integrated Technology/Product Delivery Process

TS: Test Sample       (Functional Check)
ES: Engineering Sample       (Reliability Check)
CS: Customer Sample       (Customer specifications Check)
MP: Mass Production



Integrated Technology/Product Delivery Process
Learnings from personal experiences

Solar PV

LED

OLED

SUNY, BNL & Moser Baer: 1978 � 1985 & 8/2007 �

Kodak : 1985 � 1995

Kodak, Kodak Japan & SK Display: 1996 � 7/2007



Integrated Technology/Product Delivery Process

Discovery Development Scale-Up Deployment Marketing

Discovery

• Individuals innovate, support them; several concept s evaluated; small budget: “don’t throw 
money at the problem”; less structured; engagement o f sponsors with innovators is important

Development

• Narrow down the choice of concepts; teams drive tow ards integration; critical nucleus needed 
• Medium budget; provide state-of-the-art tools to te ams to ensure success; deploy structured 

processesprocesses

Scale-up

• Bigger budget; focus on single choice; verify techn ology in scales; reduce manufacturing costs

Deployment

• Business plans drive projects

Marketing

• Operations driven; manage product & technology life cycles; reinvest target fraction in R&D; 
technology savvy boards of directors is a must
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Reference:
Harvard Business Review
July/August 2009



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

The Role of Governments & Businesses

What Businesses Must Do 
• Make capabilities the main pillar of your strategy 
• Stop blaming “Wall Street” for short term behavior 
• Recognize the limits of financial tools
• Reinvigorate basic and applied research 
• Collaborate
• Create technology savvy boards of directors



The “Grand Challenge” Problems

� Photovoltaic Systems
� “Energy Generation from the Sun”

� Solid State Lighting
� “Energy Efficiency”

• LED• LED
• Organic LED

� Moser Baer & Sustainable Technologies R&D



� Power generation 
potential using solar PV 

India – “a land of abundant sunshine”

potential using solar PV 
technology is around 
20MW/sq.km on    an 
average
� Potential in some 
states   like Rajasthan is 
35-40 MW/sq km



The Journey of Solar Photovoltaic Technology

2. Solar PV for Space Applications (1960’s ��� �
• Discovery, Development, Scale-up & Deployment
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Discovery Development Scale-Up Deployment Marketing

1. Solar cells were invented in the early 1950’s1. Solar cells were invented in the early 1950’s

• Discovery, Development, Scale-up & Deployment
• High cost applications (NASA & JPL)
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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
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4. Commercial Photovoltaic Systems (5 years ago
• Discovery, Development , Scale-up, Deployment & On-Grid Applications
• Mainly driven by German (European) policies
• Global supply chain & infrastructure created
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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� Training and human resource development
� Intra-industry cooperation (fostering the Industrial 

Commons across the value chain)
� Consumer awareness



DISPLAYS LIGHTING

Organic LED Technology



C.W. Tang and S.A. Van Slyke, Appl. Phys. Lett. 51, 913 (1987)

Cathode (Mg:Ag)

Electron-transport /
luminescent layer
~0.02–0.10 mm

“P-N” Junction Bilayer Structure

Basic OLED Device Structure Invented by Kodak

Anode (ITO)

Hole-transport layer
~0.05–0.10 mm

~0.02–0.10 mm

Light

Glass/plastic substrate
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AMOLED Device Structure and Fabrication Sequence
(White OLED + Integrated Color Filters on LTPS substrate)

Organic and cathode layers White OLED 
layer
is unpatterned

LTPS TFT substrate
with integrated color filters

�5
�*�%

is unpatterned
(maskless)



The Journey of Organic LED (OLED) Technology

2. Passive Matrix OLED Displays (1996 ��� �
• Discovery, Development, Scale-up &  License
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Discovery Development Scale-Up Deployment Marketing

1. OLED invented in early 1980’s1. OLED invented in early 1980’s

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

3. Active Matrix OLED Displays (1999 ��� �
• Discovery, Development, Scale-up, Manufacturing, Marketing & Sales
• Strategic Alliance  with TFT technology partner
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4. White OLED Technology (2002 ��� �
• Discovery, Development & Scale-up
• Energy Efficient Solid State Lighting
• Expected to be commercialized in 2011
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• CIGS PV
• Organic PV
• LED & OLED 

SSL Systems

• c-Si cells, 
modules & 
BOS

India
PV R&D 

Laboratory

India
Sustainable 
Technologies 

R&D 

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

• Basic R&D @ 
Universities

• Supply chain 
development

• Thin Film a-Si 
PV

• OLED SSL  
devices

Laboratory R&D 
Laboratory

Japan 
R&D Office

Netherlands
R&D 

Laboratory


