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Abstract

In early 1990s, BEI Systron Donner introduced a new MEMS tuning fork Quartz Rate Sensor (QRS) gyro-
scope technology (based on the Coriolis effect) that had been successfully utilized in several Aerospace
and Defense (A&D) applications, including the guidance of the Maverick Missile. The technology had not
captured significant market share beyond A&D and as the defense market contracted at the end of the
Cold War, it caused a significant revenue reduction forcing the company to look at other markets.

An emerging application for low-cost rate sensors in automotive stability control brake systems was
identified. The QRS exceeded automotive performance specifications and demonstrated potential for
high volume, automated manufacturing techniques for lowering costs.

A massive culture and infrastructure change was implemented over the next 5 years to penetrate this
market. Multi-discipline teams re-engineered every department to conform to automotive quality and ERP
systems, statistical process controls, factory automation, engineering design/validation and technology
road-mapping techniques for lowest unit cost and continuous cost reduction, exhaustive failure mode
analysis and development of a global supplier and customer base.

Engineering re-designed production in three key areas: (1) quartz tuning fork fabrication, (2) fork balanc-
ing and hermetic packaging and (3) final assembly, calibration and test. Labor-intensive processes were
eliminated by automation and proofed against human error. R&D Engineering achieved continuous cost
reduction with 5 year technology roadmap plans including a unique design resulting in significant sensor
size reduction while increasing performance, an outcome traditionally unexpected with size reduction
in such mass based sensors. Primary customer needs of tight performance specifications and continu-
ous fault detection for safety-critical applications were met, resulting in enthusiastic acceptance by the
automotive industry with over 10 million sensors shipped to date.

With renewed Government emphasis on A&D budgets, this low-cost, high performance technology is
being leveraged back into A&D applications (UAV’s, low-cost missiles, smart munitions, guided bombs,
avionics, etc) while simultaneously penetrating advanced automotive applications.

This full circle commercialization has produced unprecedented profitable growth for the company in-
cluding revenue growth exceeding a factor of 6 since 1995.
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from University of California, Los Angeles and the Ph.D. degree from California Coast University, all in
electrical engineering. He is also a graduate of the Certificate Program in Engineering Management at the
California Institute of Technology, the Executive Institute at Stanford University and the Program for Se-
nior Executives at MIT Sloan School of Management. Dr. Madni is an internationally recognized authority
with over 30 years of experience in “intelligent” system design and signal processing. He is credited with
over 90 refereed publications, 24 issued patents and 16 patents pending resulting in numerous “industry
firsts.” He serves as a director on the board of four technology companies and on the advisory boards of
several professional and academic organizations including California State University Northridge, College
of Extended Learning, UCLA Electrical, Mechanical and Aerospace Engineering Departments, UCLA Wire-
less Internet for Mobile Enterprise Consortium (WINMEC), UCLA WINMEC Radio Frequency Identification
(RFID) Group, USC Electrical Engineering Advisory Board and the Journal SENSORS. Dr. Madni is also the
recipient of numerous awards and honors including, the 2004 Distinguished Engineering Achievement
Award from the San Fernando Valley Engineers’ Council, the 2003 George Washington Engineer of the
Year Award from the Los Angeles Council of Engineers and Scientists (LACES), the 2002 UCLA Profes-
sional Achievement Award Medal, IEEE Third Millennium Medal, Joseph F. Engelberger best paper award
at the 2000 World Automation Congress, California Coast University Distinguished Alumni Award, and
is listed in all the major Who’s Who publications including Who’s Who in America. He is a Chartered
Engineer, Fellow of the Institute of Electrical and Electronics Engineers, Fellow of the Institution of Elec-
trical Engineers (UK), Fellow of the Institute for the Advancement of Engineering, Fellow of the New York
Academy of Sciences, Fellow of the American Association for the Advancement of Science, and Fellow of
the International Biographical Association. He is also a Lifetime Senior Member of the American Institute
of Aeronautics and Astronautics, Life Member of the Association of Old Crows, and Member of the Society
of Automotive Engineers.




<<
  /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
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -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
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /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
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /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 ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /ENU (Use these settings to create PDF documents with higher image resolution for high quality pre-press printing. The PDF documents can be opened with Acrobat and Reader 5.0 and later. These settings require font embedding.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308030d730ea30d730ec30b9537052377528306e00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /FRA <>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


