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LED retrofi ts are always an engineering challenge, but Hadco LighƟ ng faced 

unusual complexiƟ es in developing an LED upgrade for its widely deployed 

family of HID post top fi xtures. With tens of thousands of Hadco’s refracƟ ve 

globes installed on roadways and walkways through North America, the 

company needed an LED light engine that could not only direct light properly 

through the globes’ disƟ ncƟ ve prisms but also be quickly swapped on-site with 

the original HID assembly. Hadco engaged Future LighƟ ng SoluƟ ons engineers 

to help build a replacement module using LUXEON® Rebel LEDs from Philips 

Lumileds. Today, Hadco’s LumiLock™ LED retrofi t fi lls the opƟ cal bill while also 

enabling road crews to convert HID post tops to LEDs in a maƩ er of minutes.  

UPGRADE WITH A TWIST 

The goal of the project was to provide an easy transiƟ on from tradiƟ onal HID 

sources to ‘greener’ LED technology for municipaliƟ es, uƟ liƟ es and commercial 

developers using Hadco’s Fentress RefracƟ ve Series of post top fi xtures. The 

switch would reduce power consumpƟ on by 55 to 60%, while also providing 

a typical 14-year lamp life that would eliminate the costs associated with 

replacing HID bulbs every 48 months.

To accommodate the vastly diff erent LED shape and technical requirements of 

solid-state lighƟ ng, Hadco designed a replacement for the integrated ballast 

and socket module at the heart of the fi xture. The new LumiLock LED module 
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replaced the original HID lamp with four rectangular ‘light bars’ housing one or 

two 10-LED boards each, but retained Hadco’s patented ‘twist-lock’ mechanism 

for tool-less disconnect and reconnect of the wiring system. That mechanism 

- previously developed for easy relamping of the HID post tops - would now 

permit easy installaƟ on of the LED upgrade. 

With no LED board designers on staff , Hadco sought outside help to develop 

the solid-state lighƟ ng assembly itself. “We were facing complex decisions 

on everything from LED selecƟ on and board confi guraƟ on to opƟ cs, thermal 

management and even selecƟ on of the board manufacturer,” said Michael 

Riebling, Hadco Solid-State LighƟ ng R&D Manager. “It was a project that had 

to be handled with a team that specializes in LED applicaƟ on development.”

REFRACTION ACTION

Hadco turned to Future LighƟ ng SoluƟ ons for the fi rm’s extensive LED 

applicaƟ on development tools and in-house engineering experƟ se, as well 

as its ability to supply the necessary LEDs, components and manufacturing 

referrals. Future’s fi rst step was to analyze Hadco’s system requirements to 

recommend the best power LED for the job. 

The team quickly zeroed in on the cool white LUXEON Rebel product for 

several reasons. The Rebel’s ultra-compact footprint would allow Ɵ ght 

clustering on each 10-LED board for opƟ mal posiƟ oning on the LumiLock 

module. It also had the ability to withstand higher drive currents and elevated 

juncƟ on temperatures without sacrifi cing lifeƟ me or reliability, and it off ered 

a minimum 100-lumen part that would deliver needed light output with the 

fewest emiƩ ers to minimize costs and board real estate.

Next, Future’s opƟ cs experts performed a series of opƟ cal simulaƟ ons to 

determine how best to replicate the light distribuƟ on of the original HID lamp. 

The refracƟ ve prisms on all of Hadco’s globe shapes are cut for a 360-degree 

“Future’s technical assistance simplified the selection and analysis of 
the entire LED system, from the LEDs themselves to optical, thermal 

and driver solutions. They helped us get to market faster as well as 
optimize the performance of our LED retrofit.” 

Michael Riebling, Manager, Solid-State LighƟ ng R&D, Hadco

Hadco’s refracƟ ve prisms create a 
disƟ nct light distribuƟ on paƩ ern that 
had to be considered in developing 

the LED retrofi t



3 Case Study: Post Top Fixture Retrofi tApril 30th, 2009   |

metal halide light source, bending the light horizontally for maximum coverage, 

minimum light trespass, and glare control as well as shadow reducƟ on. Future’s 

challenge was to develop a board design that fi lled the globe with light to 

provide similar refracƟ on capabiliƟ es with the direcƟ onal LED beam.

“It was a quesƟ on of doing opƟ cal modeling to determine where the LED 

arrays needed to be posiƟ oned on the LumiLock module and on the boards 

themselves to deliver HID-equivalent opƟ cal performance,” said Michael 

Quijano, OpƟ cal Design Engineer for Future LighƟ ng SoluƟ ons.  “We knew we 

needed to cluster the LEDs toward the center of each light bar so that the light 

would be coming from roughly the same locaƟ on as the HID bulb, but even 

moving the array 1 or 2 mm up or down altered the eff ect.”  

HEAT, LIGHT & LIFETIME

With the opƟ cal simulaƟ ons completed and several scenarios provided 

for Hadco to choose from, the work torch passed to Future’s thermal and 

electrical engineers. 

Using proprietary Future LighƟ ng SoluƟ ons soŌ ware, the team turned its 

aƩ enƟ on to determining the most appropriate drive current to ensure 

opƟ mum light output and life span. Exclusive Future tools were also used to 

calculate the expected luminous fl ux of various combinaƟ ons of drive current, 

ambient temperature and heatsink thermal resistance levels, as well as to 

provide thermal guidelines to aid Hadco in developing its custom heatsink. This 

made it possible to evaluate alternaƟ ve designs with accurate LED modeling 

– requiring no prototyping that would slow down the design process - and 

thereby opƟ mize the performance of the fi nal light engine. 

In addiƟ on, Future engineers uƟ lized Future-developed tools to calculate 

the expected lifeƟ me of the LED system based on the LED model, drive 

current and juncƟ on temperature specifi ed in the proposed design. Future’s 

analysis predicted that Hadco’s design would provide a minimum 50,000-

hour working life at 70% lumen maintenance – precisely the goal outlined in 

Hadco’s design criteria. 

MISSION ACCOMPLISHED 

The fi nal design turned out to be more versaƟ le and fl exible than even Hadco 

had imagined. The same four-light-bar LumiLock LED module, for example, 

is able to provide an LED retrofi t for both Hadco’s 100W and 175W metal 

halide post tops simply by uƟ lizing one or two 10-LED boards per light bar, 

1 - Remove screws from two light bars

ConverƟ ng the module from asymmetric 
to symmetric light distribuƟ on for diff erent 

environments is as simple as 1-2-3

2 - Move bars to the spaces provided

3 - Light now shines around enƟ re perimeter
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respecƟ vely. The same basic module also fi ts narrow and wide globes with 

only minor manufacturing changes. This in turn simplifi es producƟ on and 

inventory management. “Our distributors have to stock only four LumiLock 

LED SKUs to cover all of our non-glass refracƟ ve post tops – one- and two-

board versions for narrow and wide globes,” Riebling noted.

In addiƟ on, a patent-pending bracket system developed by Hadco permits 

rapid conversion from symmetric to asymmetric light distribuƟ on or vice versa 

simply by unscrewing and reorienƟ ng two of the module’s four light bars. This 

eliminates the need to change globes or use a house-side shield for diff erent 

illuminaƟ on paƩ erns.

With that iniƟ al project completed, Riebling’s team of designers began the 

process of building LUXEON-based LED retrofi ts for the rest of Hadco’s post top 

line. Eventually, the company expects to off er LED replacements for virtually 

every post top fi xture in its catalog, ideally using the same basic module design 

for every globe off ering in the enƟ re line to help fi xture owners reduce energy 

costs, prolong lamp life, and lower the total cost of ownership.

Stay tuned: LUXEON-driven Hadco post tops will soon shine everywhere from 

streets to shopping districts, industrial parks, parking lots and college campuses 

– with Future LighƟ ng SoluƟ ons helping to light the way. 

Philips Lumileds
370 W. Trimble Road
San Jose, CA 95131
www.PhilipsLumileds.com

Contact InformaƟ on

Future LighƟ ng SoluƟ ons

In North America:
1-888-LUXEON2
Americas@futurelighƟ ngsoluƟ ons.com

In Europe:
00-800-44FUTURE
Europe@futurelighƟ ngsoluƟ ons.com

In Asia:
+800-LUMILEDS
Asia@futurelighƟ ngsoluƟ ons.com

In Japan:
+81-0120-667-013
Japan@futurelighƟ ngsoluƟ ons.com

Use of 10- or 20-LED boards enables the 
same LumiLock LED module to replace 

100W or 175W HID post tops
(Hadco is a Philips group brand)



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages false
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


