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ANALOG DEVICES, ANAGRAM TECHNOLOGIES AND CAMBRIDGE AUDIO DELIVER 
RICHLY DETAILED SOUND FROM STANDARD CDs 

  
Power and performance of Blackfin processor drive Q5 Upsampling technology to produce 

High-quality, low distortion sound for new audio CD player 
 

Norwood, MA —Analog Devices, Inc. (NYSE: ADI), a global leader in high-performance 

semiconductors for signal processing applications, today announced that Cambridge Audio is 

leveraging ANAGRAM’s proprietary Q5™ Upsampling technology running on the Blackfin to 

deliver superior, richly detailed sound from ordinary CDs.  ANAGRAM selected Blackfin based 

on the processor’s ability to handle multiple control and audio signal processing tasks on a single 

chip.  The new player from Cambridge Audio, an international hi-fi leader, is geared to the mid- 

to high-end audio market and provides consumers with superior sound quality with staggeringly 

low distortion, low noise floor and a superior form of sound reproduction.  

 

The Blackfin processor’s digital signal processing functionality was critical to the project. Its 

high-performance memory and processing architecture enabled ANAGRAM  to optimize the Q5 

technology to deliver 384 kHz upsampling with better than 144 THD+N (total harmonic 

distortion plus noise) for 24-bit, 192 kHz digital audio input streams, a level of distortion 

unmatched by other audio algorithms.  In effect, this allows existing standard CDs to play back 

with the enhanced audio clarity, richness and dynamic range normally associated with SACD or 

DVD-A disks. 

 

“Analog Devices has earned its reputation for providing high-quality audio processing and 

mixed-signal products that deliver exceptional performance and value,” said Thierry Heeb, CEO 



 
at ANAGRAM Technologies SA. “The Blackfin processor’s digital signal processing and 

microcontroller functionality enabled us to deliver an integrated solution with a level of 

performance at the right cost.”   

 

Q5 Upsampling from ANAGRAM uses the ADSP-BF532 Blackfin processor to interpolate and 

resynchronize CD data to a level of audio quality that even matches the original master 

recordings. For the 840C, Cambridge Audio then fed the interpolated data through two AD1955 

24-bit digital-to-analog converters (DACs) also from Analog Devices. The DACs, each an 

integrated, single chip stereo digital audio playback system provide dual-channel, 24-bit, 384 

kHz audio, enabling the 840C to play back standard CDs with breakthrough crispness. 

 

The integrated microcontroller functionality of the ADSP-BF532 enabled control of all the audio 

sub-systems in the 840C, including the digital audio receiver, digital audio transmitter, twin D/A 

converters and audio mutes – effectively removing the need and cost of including a separate host 

processor. 

 

“The unique capabilities of Blackfin enable our customers to innovate and deliver differentiated 

products to the high-fidelity audio market,” said John Croteau, general manager, Convergent 

Platforms and Services Group, Analog Devices. “Blackfin provides an integrated, flexible, low-

cost solution that is ideal for audio applications that require a processor that can handle multiple 

control and signal processing instruction sets.” 

 

A Convergent Future Demands Blackfin-Class Processing 

Analog Devices’ Blackfin® embodies a new breed of 16/32-bit embedded processor with the 

industry’s highest performance and power efficiency for applications where a convergence of 

capabilities – multi-format audio, video, voice and image processing; multi-mode baseband and 

packet processing; and real-time security and control processing – are critical.  It is this powerful 

combination of software flexibility and scalability that has gained Blackfin widespread adoption 

in convergent applications such as digital home entertainment; networked and streaming media; 

automotive telematics and infotainment; and digital radio and mobile TV.   

 

About ANAGRAM Technologies 



 
ANAGRAM Technologies allows silicon providers and branded consumer electronic OEMs to 

create and integrate spacious, richly detailed sound into innovative product designs by leveraging 

advanced audio DSP algorithms. ANAGRAM develops and licenses innovative digital audio 

intellectual property (IP) including sample rate converters, software based digital to analog 

converters, clock synchronizers and digital power amplifiers. ANAGRAM’s family of products 

allows its customers to differentiate their products by integrating complete digital audio 

subsystems with superior high definition audio quality while using industry standard platforms 

and processes. Key to its success are technologies that simplify system architectures, reduce 

system cost, and that are compatible all the latest audio formats where its flagship Q5 technology 

has already achieved significant breakthroughs in terms of cost and performance. 

www.anagramtech.com 

 
About Cambridge Audio 

Cambridge Audio has been at the forefront of British hi-fi for more almost forty years. 

Since its inception in 1968, Cambridge Audio has brought some of the most innovative and 

technologically advanced equipment to consumers.  These products have always offered truly 

high performance at affordable prices.  

 

During the ‘70s, the P40, P50 and P110 amplifiers established the international reputation of the 

Cambridge Audio brand. The ‘80s saw Cambridge Audio launch the world’s first two-box CD 

player, while in the ‘90s, DacMagic was the first product in the company’s history to win an 

esteemed What Hi-Fi? Sound and Vision Best Buy award. 

 

The new Millennium has seen Cambridge Audio continue to innovate with its award-winning 

DAB digital tuners and reassert its class-leading position with the introduction in 2003 of the 

critically acclaimed Azur range, which has picked up a raft of awards and recommendations 

from the world’s leading hi-fi and home cinema titles. 

 

Cambridge Audio employs more than 70 people at its London headquarters, including over 20 

engineers in its dedicated research and development facility. The company distributes its 

products to over 45 countries.  

 

Cambridge Audio has a philosophy of using components exactly suited to its products’ needs and 

all models are developed using state-of-the-art test and measurement equipment. This 



 
commitment to engineering excellence, combined with cutting edge manufacturing facilities, 

means every Cambridge Audio product offers the best possible performance for the price. Prior 

to launch, all designs undergo rigorous evaluation involving meticulous listening and fine tuning. 

www.cambridge-audio.com   

 
About Analog Devices 

Innovation, performance, and excellence are the cultural pillars on which Analog Devices has 

built one of the longest standing, highest growth companies within the technology sector.  

Acknowledged industry-wide as the world leader in data conversion and signal conditioning 

technology, Analog Devices serves over 60,000 customers, representing virtually all types of 

electronic equipment.  Celebrating more than 40 years as a leading global manufacturer of high-

performance integrated circuits used in analog and digital signal processing applications, Analog 

Devices is headquartered in Norwood, Massachusetts, with design and manufacturing facilities 

throughout the world. Analog Devices' common stock is listed on the New York Stock Exchange 

under the ticker “ADI” and is included in the S&P 500 Index. www.analog.com 

 
Blackfin is a registered trademark of Analog Devices, Inc.    
Q5 is a registered trademark of ANAGRAM Technologies SA. 



<<
  /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 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 <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


