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 Founded in 1986
 Headquartered in Irvine, CA
 Harnessing the benefits of LED technology 

for lighting solutions since 1997
 Vertically integrated-design to manufacture
 Made-to-order operation
 Offer high configurability on most products

About Tempo
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CLiP® – Configurable Lighting Platform
Design philosophy of developing modular and 

interchangeable components across product platforms

 Configurable NOT Custom
 Enables application specific requirements 

without custom solutions
 High commonality yields better inventory 

management
 Micro-maintainable modules for true 

sustainability

Competitive Advantage - Design
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Movie Theatre Application

DOE SSL R&D Workshop Jan 28-30, 2020 4



Rapid Prototyping  Additive Manufacturing

 Concept developed-1980
 Chuck Hull invents SLA-1983
 Commercial SLS machines-1992
 Mid-2000’s broad emergence in industry
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Image courtesy of https://3dinsider.com/3d-printing-history/

https://3dinsider.com/3d-printing-history/


Why Additive Manufacturing  for Lighting Products
 Enable more product performance options
 Unique designs
 Reduce parts count=lower assembly complexity and cost
 Ease of product lifecycle management (more change, shorter) 
 Change in component lifecycle cost

DOE SSL R&D Workshop Jan 28-30, 2020 6



What about cost?
New Cost
• Machine expense
• Post processing equipment
• Service package for machine
• Material cost
• Facilities cost

Eliminate Cost
• Tooling
• Tooling modifications
• Expedited freight for 1st articles
• Cycle counting/inventory
• Phase in/phase out issues
• End of life scrap inventory
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AM requires a lifecycle cost perspective



AM Technologies
 Plastic/Composites (FDM, SLA, DLP, SLS, PolyJet, etc)
 Metal (melt or sinter technologies)
 Electronics
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State-of-the-Art Production 3D FDM Printing
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Uses of 3D Printed Parts
 Engineering “first of a kind” assemblies for testing
 Sales mockup/Customer validation
 Pilot production
 Low volume, high mix components
 Custom parts for specifics jobs
 Manufacturing aids
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Types of Parts Manufactured by FDM
 Baffles
 Optics holders
 Mechanical accessories
 Jigs for manufacturing
 Low voltage splice boxes
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Benefits
 Make samples for testing beyond mechanical design 

validation
 Customer validation samples, mock-ups
 Pilot production while tooling is fabricated
 Job specific components
 “Temporary parts”
 Digital Inventory; zero obsolesce and scrap cost
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Design 
Opportunities
 Part Thickness
 No draft angles required.
 No fillets or radii required.
 Undercuts permissible.

Challenges
 3D printed design and tooled 

design not exactly the same
 Size of part (small features)
 Snap features
 Texture and finish
 Materials selection (UL)
 UV stability

DOE SSL R&D Workshop Jan 28-30, 2020 13



pr1meFX™
US Patent 9,841,153
US Patent Pending

C6 Series
US Patent 9,458,995
US Patent 9,803,807

House Lighting System(HLS)
US Patent 9,596,740
European Patent 2993386
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Customer Mock-Up

DOE SSL R&D Workshop Jan 28-30, 2020 15



High-Mix, Low-Volume 
Production
 21 different types of baffles
 Average about 110 parts/mn
 Runtime of 5-12 hrs/part

 Average about 500 other 
parts/mn

 Runtime of 0.5-3 hrs/part
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Light Baffles
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Operations – Overall Equipment Effectiveness
 Availability >98+%

 Quality (Yield) >95+%

 Performance - 30-85%; mainly effected by parts demand
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Operations – Impacts on OEE
 Filament feeding
 Cross-spooled containers
 Canister switch over
 Support material removal
 Solution tank-fluid changes, messy
 Loss of building power
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