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Abstract

Volume electronic manufacturing environments are constantly seeking solutions to bottlenecks at end-of-line test.
Bottlenecks are being seen increasingly on high volume automotive, telecomm & consumer electronic product lines where
assembly beat rates are much faster than that of the test processes. Manufacturing engineering teams have few available
solutions that can maintain test coverage and not increase the unit cost of test. Until recently the only viable solution required
replicating the test platforms to gain more capacity to deal with the higher volume demand. This solution consumed more
floor space, capital budget, operators & maintenance time. New solutions using concurrent test techniques promise to un-
block the test bottleneck by maximizing the test platform asset utilization across multiple units under test simultaneously.

Electronics evolutions and revolutions — whether in component technology or in the products in which they are used —
continue across the globe. While the world awaits the next electronic must-have marvel like the PC or the cell phone, the
evolution and continual re-engineering of existing consumer, commercial and aerospace products is as fast-paced as ever.
Electronics manufacturers continue their quest for products that provide greater functionality and consume less power,
typically in packaging that gets smaller and smaller.

As aresult of this continual evolution, new technologies and trends in the production of printed circuit boards are required,
presenting new challenges for how PCBs are built and tested.

The current design trend continues toward a higher integration of ball grid arrays (BGAs), Gate arrays and FPGA’s. New
designs also include more programmable components and more serial busses. As constant as the evolution toward more
advanced designs is the challenge of how the new designs will be tested in production. Almost universally, new designs will
result in a higher complexity and less nets per board for testing. Another trend toward miniaturization has a dual benefit —
components pack more capability into smaller packages, resulting in final products that are smaller than their previous-
generation predecessors (again, PCs and cell phones are a good example). However, what is a benefit to the end user is a
detriment to those tasked with production testing. Miniaturization results in less available space for testing, with board sizes
getting smaller and smaller and components mounted on both sides. These trends are responsible for an increasing number of
multiple panels being used in today's electronic products.

In high volume products like automotive or consumer applications, the transition from single boards to multiple panels is
especially high. By using multiple panel designs on today’s better production machines, handling times are reduced and cycle
times are faster. Unfortunately, a faster cycle time is counter productive to the goal of performing comprehensive testing.
Compounding the test time problem is the increased inclusion of steps such as memory test, component-programming, serial
protocols and boundary scan on these more complex and more highly integrated boards, as seen in Figure 1. As has always
been the case, if the test time is not longer than the cycle time, test is not a problem; but if the test time is higher, testing is
now a bottleneck that requires additional focus to remedy the situation (see Figure 2.)
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Figure 1. Steering-column sensors, having
shapes similar to that of a crescent moon,
would present significant handling
problems, but multiple images can be
assembled in a single rectangular board.

How, then, do you develop a test that can handle higher line production rates, multiple image boards, and increased product
functionality-without creating a major end-of-line bottleneck? As Eliyahu M. Goldratt has pointed out in several books (Ref.
1, for example), normal test asset costs range from 10% to 25% of the capital cost of the complete assembly line. If
traditional thinking is applied to solve the test bottleneck by deploying multiple replicas of the existing test setup, then test
costs will rise as a percentage of total line costs-an obviously undesirable situation.

Test Time shorter than Cycle time Test Time longer than Cycle time

Figure 2 - Test Times Often Do Not Correspond to The Production Cycle Time

The solutions to make test time shorter than cycle times can be broken down into two options:
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e More testers & handlers i.e. more investment, more footprint
e Concurrent testing

Adding more testers and handlers seems to be an easy solution. Assuming that money and footprint are not factors (extremely
unlikely), the issue then becomes how to integrate additional test systems into the production process. Complex mechanical
solutions are necessary to integrate such solutions. Fixture costs and handler costs are additional expenses to the complete
multiplication of the tester hardware.

The second option, the incorporation of concurrent testing, is a beneficial solution in many cases. The advantages of
concurrent testing are better utilization of tester resources and parallel testing of multiple boards. By using multiple test heads
that are synchronized together and integrated in the same tester frame and utilizing the same handler, the footprint will not
increase and the cost for the test equipment will never be n times the single tester price.

Concurrent testing allows the user to perform all the tests that are necessary to ensure product quality without increasing the
cycle time, as illustrated in Figure 3. The time needed for programming of flash memories will not be multiplied by the
number of boards under test because testing and programming of the individual boards will be done simultaneously.

Figure 3 - Concurrent Test Time Allows Longer Test Times Without Affecting the Cycle time

By developing a test head that will provide reasonable pin count (up to 512 test pins) and can be configured with all the
functional test modules available for the MTS tester family Digitaltest offers a proven methodology that is designed for
concurrent testing, as illustrated in Figure 4.
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Other test resources such as power supplies, VXI/IEEE instruments can be multiplied or shared between the different boards.
A major strength of the concept is that it also allows the mix between parallel testing and sharing of test resources such as
expensive VXI or IEEE measuring modules by performing the measurements sequentially, as illustrated in Figure 5.

Figure 4 - Conceptualized Concurrent Test Set-Up

Synchronization

Figure 5 - Concurrent Test allows Parallel Test as Well as Sharing of Test Resources

CITE the system software generates the test program for one board so that one test program can be developed, debugged,
modified and at the end compiled. The concept however will allow local modifications for each board under test. CITE
generates a control program skeleton that can be modified/enhanced by the user if required. The skeleton program will be
loaded in the Master controller, identify the board under test load the proper test program for the various test head controllers
and handle the test synchronization points. Test start and monitoring test end are also handled by the master controller.

The use of Microsoft Visual Basic a programming language for the MTS tester family provides powerful programming,
communication and the handling of data between the test heads. The software provides simple synchronization commands
that will facilitate the work of the programmer. The communication between the test heads controller and the master
controller are handled by the system software.
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While data collection of the various boards is handled by the test head controller at test end the master controller will collect
the test data of different boards and generate one datalog file for the complete panel for paperless repair and the Quality
management system.

Truly synchronized parallel testing is becoming a necessity to provide comprehensive testing without impacting production
cycle times. True concurrent testing includes real parallel test with small, affordable test heads; a powerful and flexible
software environment; and, complete integration into an automatic board handler. The convergence of these elements
demonstrates once again that a multi-dimensional test strategy can meet the evolving needs of technologies and
methodologies in a high-volume electronics manufacturing environment, ensuring the delivery of top quality products to the
market.

The concept of concurrent testing maximizes the depth of test and test coverage, the utilization of the tester hardware while
minimizing the floor space impact and the costs of test hardware and handling systems.
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For more information send your e-mails to info@digitaltest.net

S35-03-5



	Table of Contents
	Home


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /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 /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /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 true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /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 true
  /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 <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. 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 best suited for high-quality prepress printing.  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 /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


