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• KMLabs is a University spin-off
• Prof. Henry C. Kapteyn

• Prof. Margaret M. Murnane

• Started 1994– commercialized first ”few cycle” (10-14 sec= 10 fs) pulsed laser

Who am I, and what is KMLabs?
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• Commercial introduction of the first tabletop-scale X-ray laser– light source

Company mission
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• Commercial introduction of the first tabletop-scale X-ray laser– light source

• The XUUS4
TM : High power fs laser + High harmonic upconversion

Company mission
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• First SBIR grant ~2002, first Phase II 2010
• ~10 Phase II’s, DoD, DoE, NSF
• Essential support for new ”deep” tech development, but a balancing act

• Respond to Solicitation in a way that advances company goals
• Propose something truly exciting to reviewers  typically risky
• Try to ”piggyback” a useful product onto the research

• Products to-date:
• Several variations of our KMLabs Wyvern laser system for specific tasks:

• Wyvern-X: ILC accelerator photoinjector (DOE)
• XUUSTM high harmonic source
• Y-FiTM ultrafast fiber laser and Y-Fi OPATM for deep brain 3-photon imaging
• Direct Diode pumped ti:sapphire laser technology (DOE)

Our experience with SBIR/STTR
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• Extremely-limited for “deeptech” difficult, expensive, transformational hardware
• Strategic, Corporate VC funding
• Intel Capital, 2015 (2018)

• Intel capital summit: ~2 dozen funding events outlined
• KMLabs was the ONLY company whose goal was to produce products that Intel might use in mfr.
• Others were primarily “users:” software, drones, computer accessories, 3D printing

• VC’s run in “packs”– Intel  Colorado Impact Fund  Kairos Ventures

VC Funding
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• New short-wavelength imaging technology, “Coherent Diffractive imaging”
• Application in nanotechnology, nanoelectronics.

Why did we go the ”VC route” ?
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• TEAMSTM – Tabletop EUV Actinic Microscope System
• Typical “Tool” for SEMI is $5-20M
• Development cost ~2-5 units
• Zeiss “AIMS” $500M

Why did we go the ”VC route” ?
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• Great group of investors

• Biggest benefit: profile, contacts
• $$ is nice too, but not enough for success in the really tough topics

• Pitfalls:
• Do you know who really understands the full picture?

• ”Deep tech” is hard
• Established companies reluctant to adopt completely new technologies, even if superior
• ”Valley of death” is very real, SBIR/STTR is not a solution. Neither is VC.

• Requirement– persistence, creativity, and flexibility
• There is no proven formula

Experience to-date

6/19/2019 KMLabs, Inc. 9



• Greatly increased international competition
• At least a dozen companies in related areas in Europe

• Funded through high $$ collaborative govt-industry projects, close ties with research institutes
• “Frequency combs [femtosecond lasers] in space”
• High-power fiber lasers
• New ultrafast laser technologies

• Mechanism regarded with suspicion in the US
• Big $$, many companies in China

• In the US, we need more of the “aerospace model”
• Routine access to space via commercial vehicles
• “Valley of death” is widening in virtually all areas of deeptech
• Need multiple mechanisms to harness innovations in small companies
• Strategy to avoid missing the future high tech

Strategy for US high-tech competitiveness
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