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Structure of matter
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History
• 1990s  Basic research
• 1998    Industrial interest
• May 2002    Proposal to form startup
• Sept 2002   “Most Promising Company” at venture fair
• Oct 2003  R&D 100 Award
• Dec 2003 ADT incorporated
• Feb 2004 IP licensing agreement completed
• June 2004  First SBIR
• July 2004   First venture money
• 2004-2006 Incubated at ANL
• Jan 2007 Move to Romeoville
• Jan 2008 First major product launch

• Today 13 full time employees
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Component seal for ANSI pump

Advanced Diamond Technologies, Inc. © 2007. All rights reserved. 

UNCD coated 
mating ring
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Industrial coatings 
Standard SiC pump seal

UNCD on SiC pump seal

Waviness Line Profile

� Pass!

� Failure!
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UNCD probes for atomic force microscopy

Si, SiN probes:
•Wear out quickly
•Sticky (surface 
chemistry)

• Imaging (hard & 
soft materials)

• Metrology
• Nanomachining
• Non-volatile 

memory
~10nm



Wafer-scale production
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NaDiaProbe™
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Imaging Performance Comparison

Contact Mode
Scanning Aqua 25 surface

Resolution 
decreasing & 
unstable

Resolution constant and stable

Stable imaging

Measurements by R. W. Carpick,  U.Pennsylvania 
and  K.T. Turner, U. Wisconsin-Madison Advanced Diamond Technologies, Inc. © 2007. All rights reserved. 



Vision
• Integrated radio made

out of diamond

• Reduce volume of RF front end

• Reduce power consumption

• Improve performance

• Reduce cost

Produce a frequency diverse and combinable single s ubstrate array of 
pseudo-passive, low-noise, high-Q radio frequency ( RF) filters, operable 
without vacuum encapsulation, and the “the world wil l beat a path to your 
door”. Make it CMOS-compatible, or field programmabl e, or both, and 
they will break the door down.  -Roger Howe Advanced Diamond Technologies, Inc. © 2007. All rights reserved. 



RF MEMS resonators

• Higher frequency

• High quality factors

• Lower insertion loss

• Thermal stability

• Reliability 

• High Q filters

• Frequency reference
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What about…?

• Thermionic energy generator

• Photovoltaics (PN junction)

• Dielectrics

• Printed diamond

• Biosensors

• Harsh environment sensors

• Water purification electrodes
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Intellectual property

• 14 patents licensed from Argonne

• Several added since original license

• 3 more ADT patents pending

• Covering

• Composition of nanodiamond 300 nm grain size and 

below

• Fundamental microfabrication of nanodiamond

• Several application patents
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Structure of academic startups

• Founders and institution share equity

• Institution’s equity is in lieu of an upfront license fee

• May still pay royalties

• Is there a commitment to sponsor research?

• May still reimburse for patent costs

• Conflict of interest issues need to be managed

• Universities, under Bayh-Dole, have an obligation to 
try to commercialize



Structure, con’t.
• Institutional equity can range from 3% to 50%. 

• Fully diluted or not?
• Exclusive or not? 

• Principle:  All founding shareholders are treated 
alike. 

• Upside can come from equity or royalties but not 
both. 

• Institutions have many roles
• Licensor
• Shareholder
• Partner (in research)

• Licenses to established companies can be much 
different



Thorny issues
• Assignment provisions
• Rights to improvements (“pipelining”)
• Royalty stacking
• Clawback or reversion to non-exclusive?
• Governance
• Milestones
• Valuation

• To a degree, the significance of these issues depends on 
whether or not the company is already funded and who the 
management is. 



Sweeping generalizations

• Management AND the institutions are both slaves 

to the money people

• Licensing people don’t understand how hard it is to 

build a successful business

• The spoils should go to the people who create the 

value

• The employees


