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DECISION ON APPEAL 

STATEMENT OF THE CASE 

 The Appellants appeal under 35 U.S.C. § 134(a) from the Examiner’s 

rejection of claims 1-5, which are all of the pending claims.  We have 

jurisdiction under 35 U.S.C. § 6(b). 

The Invention 

 The Appellants claim a phosphorus-doped single crystal synthetic 

diamond.  Claim 1 is illustrative: 

1. A synthetic diamond comprising an alloy single crystal diamond 
composition consisting of 12C, 13C, and phosphorous. 
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The References 

Iida     5,223,721   Jun. 29, 1993 

J. Ruzyllo, “Semiconductor Glossary”, 
http://www.semiconductorglossary.com/default.asp?searchterm=diamond 
(undated). 

The Rejection 

 Claims 1-5 stand rejected under 35 U.S.C. § 102(b) over Iida.1

OPINION 

 We reverse the Examiner’s rejection.  We need to address only the 

independent claims, i.e., claims 1 and 4.  Those claims require “synthetic 

diamond” comprising “an alloy single crystal diamond composition 

consisting of 12C, 13C, and phosphorous”. 

Issue 

 Have the Appellants shown reversible error in the Examiner’s 

determination that Iida discloses each element of the claimed invention? 

Findings of Fact 

 Iida discloses “a diamond n-type semiconductor comprising a 

substrate and a phosphorus element-doped diamond thin film deposited on 

the substrate, which has been formed by vaporizing a solution comprising a 

liquid organic compound as a diamond material and diphosphorus pentoxide 

(P2O5) dissolved therein, and subjecting the resultant gas to the hot filament 

 
1 The Examiner relies upon Ruzyllo for a definition of “semiconducting 
diamond” (Ans. 4).  The Appellants argue that Ruzyllo, which has a 
copyright date of 2001-2006 (p. 2), is not prior art with respect to their 
35 U.S.C. § 119(e) priority application filed May 15, 1998 (Reply Br. 2-3).    
Because Ruzyllo does not provide the definition alleged by the Examiner, 
we need not address the issue of whether the definition in Ruzyllo relied 
upon by the Examiner sets forth the meaning that the defined term had prior 
to the Appellants’ priority date. 
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CVD method” (col. 1, l. 66 – col. 2, l. 5).  Iida’s disclosed dopant-providing 

materials (col. 3, ll. 22-30) do not include the phosgene used by the 

Appellants (Spec. 43:8 – 44:14). 

 Ruzyllo defines “diamond” as “single-crystal carbon; material 

featuring outstanding semiconductor properties; wide bandgap 

semiconductor; in theory the best semiconductor …” (p. 1). 

Analysis 

 “Anticipation requires that every limitation of the claim in issue be 

disclosed, either expressly or under principles of inherency, in a single prior 

art reference.”  Corning Glass Works v. Sumitomo Elec. U.S.A., Inc., 868 

F.2d 1251, 1255-56 (Fed. Cir. 1989).   

 The Appellants argue that Iida does not disclose a synthetic diamond 

comprising an alloy single crystal diamond consisting of 12C, 13C isotopes, 

and that the Examiner has not shown that 12C, 13C must necessarily coexist 

in a synthetic diamond comprising an alloy single crystal diamond (Br. 14-

15). 

 The Examiner argues that Iida discloses phosphorus-doped diamond, 

and that Ruzyllo defines “semiconducting diamond” as “a single crystal 

diamond that is doped” (Ans. 2-4). 

 The definition provided by Ruzyllo (p. 1) is a definition of “diamond” 

not “synthetic diamond” as required by the Appellants’ claims.  Moreover, 

even if Ruzyllo’s definition means that all single crystal diamond is 

semiconducting, is does not follow that all semiconducting diamond is single 

crystal diamond. 
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 The Examiner argues that both 12C and 13C isotopes are present in 

natural carbon, and that “[t]his is a fact of nature and admitted in the instant 

specification” (Ans. 5). 

 The Appellants’ Specification does not indicate that synthetic 

diamond, which is what the Appellants claim, necessarily includes both 12C 

and 13C isotopes.  The Specification’s disclosure that “[d]iamond that 

consists of all 13C atoms has a smaller spacing between the carbon atoms 

than normal diamond (which contains 99% 12C and 1% 13C)” (Spec. 22:14-

16) indicates that synthetic diamond can consist entirely of 13C atoms.  Thus, 

the evidence relied upon by the Examiner does not indicate that Iida’s 

synthetic diamond inherently contains 12C and 13C isotopes.  An inherent 

characteristic must be inevitable, and not merely a possibility or probability.  

See In re Oelrich, 666 F.2d 578, 581 (CCPA 1981). 

 The Appellants (Spec. 43:13 – 44:7) and Iida (col. 2, ll. 4-5) both use 

chemical vapor deposition (CVD) to make their synthetic diamond.  

However, in the Appellants’ prophetic Example 7, which appears to provide 

the written descriptive support for the phosphorous-doped single crystal 

diamond recited in claims 1 and 4, the phosphorus is provided by phosgene 

(Spec. 43:24), whereas Iida’s phosphorus is provided by diphosphorus 

pentoxide (P2O5) (col. 2, l. 3).  The record does not indicate that if diamond 

formed by CVD using phosgene is single crystalline, diamond formed by 

CVD using diphosphorus pentoxide necessarily is single crystalline.  See 

Oelrich, 666 F.2d at 581. 

 Thus, the Examiner has not shown that every limitation of the 

Appellants’ independent claims is disclosed, either expressly or under 

principles of inherency, in Iida.  See Corning, 868 F.2d at 1255-56.  Hence, 
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the Examiner has not established a prima facie case of anticipation of the 

Appellants’ claimed invention. 

Conclusion of Law 

  The Appellants have shown reversible error in the Examiner’s 

determination that Iida discloses each element of the claimed invention. 

DECISION/ORDER 

 The rejection of claims 1-5 under 35 U.S.C. § 102(b) over Iida is 

reversed. 

 It is ordered that the Examiner’s decision is reversed. 

REVERSED 

 

 

 

 

 

 

 

PL Initial: 
sld 
 
MERCHANT & GOULD P.C. 
P.O. BOX 2903 
MINNEAPOLIS, MN  55402-0903 

 5



<<
  /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


