UNITED STATES PATENT AND TRADEMARK OFFICE

BEFORE THE BOARD OF PATENT APPEALS
AND INTERFERENCES

Ex parte DANIEL W. BEDELL,
GREGOR BREYTA,

TOM K. HARRIS, 111,
APRIL D. HIXSON-GOLDSMITH,
MURALI RAMASUBRAMANIAN,

ALFRED RENALDO and

BENJAMIN L. WANG

Appeal 2008-5011
Application 10/733,097
Technology Center 1700

Decided: September 10, 2008

Before CHARLES F. WARREN, TERRY J. OWENS, and
CATHERINE Q. TIMM, Administrative Patent Judges.

OWENS, Administrative Patent Judge.

DECISION ON APPEAL
The Appellants appeal from a rejection of claims 1-14 and 36.
Claims 15-28 stand allowable, claims 29, and 31-35 stand withdrawn from

consideration by the Examiner, and claim 30 has been canceled.
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THE INVENTION
The Appellants claim methods for plating and for preventing exposure

of protected portions of a substrate during plating. Claim 1 is illustrative:

1. A method for plating, comprising:
coating a substrate with a barrier layer, wherein the barrier layer
comprises an adhesive composition comprising a polyphenolic polymer, said

polyphenolic polymer comprising repeating monomeric units having the
formula

wherein each of Ry, R,, R3, Ry, and Rs are each individually a hydroxy
group, hydrogen, or an azo dye moiety;

coating the barrier layer with a top layer comprising a photoresist;
imagewise exposing the top layer to radiation;

removing a portion of the top layer for exposing a portion of the
barrier layer;

removing the exposed portion of the barrier layer for exposing a
portion of the substrate; and

plating a material on the exposed portion of the substrate.

THE REFERENCES
Hawkins US 5,006,202 Apr. 9, 1991
Whewell US 5,017,271 May 21, 1991
Pinarbasi US 6,218,056 B1 Apr. 17,2001
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Breyta US 2001/0005741 A1 Jun. 28, 2001
Lee US 6,866,987 B2 Mar. 15, 2005
(filed Feb. 20, 2003)

THE REJECTIONS

The claims stand rejected under 35 U.S.C. § 103 as follows: claims
1-8, 13, and 14 over Breyta in view of Whewell; claims 9-11 over Breyta in
view of Whewell and Lee; claim 12 over Breyta in view of Whewell and
Pinarbasi; and claim 36 over Breyta in view of Whewell and Hawkins.

OPINION

The rejections are affirmed as to claims 1-8, 13, 14, and 36, and
reversed as to claims 9-12.

Rejection of claims 1-8, 13 and 14

The Appellants argue claims 1-8, 13, and 14 as a group (Br. 10-12).
We therefore limit our discussion to one claim in that group, i.e., claim 1.
Claims 2-8, 13, and 14 stand or fall with claim 1. See 37 C.F.R. § 41.37(¢c)-
(1)(vii) (2007).

Breyta discloses an adhesive composition comprising a polyphenolic
polymer having repeating monomeric units of the formula in the Appellants’
claim 1, except that only one of Breyta’s R groups can be a hydroxyl group
(1 0008)." Breyta coats a substrate with the polyphenolic polymer and
polydimethylglutarimide (PMGI), either in admixture (to form release

layer 2) or as separate layers (to form adhesion promoter layer 2A and

'For the Appellants’ polymer to be a phenolic polymer, at least one of the R
groups must be a hydroxyl group, or the azo dye must include a phenol
group (see Spec. 4:12; 9:21-22).
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release layer 2) (99 0043, 0045).>* Breyta applies thereon a photoresist
layer (3) and then imagewise exposes and develops the layers such that there
is an undercut in the release layer and, if present, the separate adhesion
promoter layer (§§ 0043, 0045, 0051).* Breyta then deposits a desired
material such as a conductive metal using a deposition technique such as
evaporation or sputtering, and lifts off the unwanted material (6) (9 0042-
0045).

Whewell discloses a method for producing circuit board fine line
patterns (col. 1, 1. 7-10). Whewell teaches that for applying a metal coating
layer, electroplating and electrodeposition generally are less expensive and
less time consuming than alternative techniques such as sputtering or
electroless deposition (col. 5, 11. 35-39; col. 6, 11. 43-47).

The Appellants argue that one of ordinary skill in the art would not
have combined Breyta and Whewell because Breyta coats the substrate with
a release layer before applying photoresist (§§ 0043, 0045), whereas
Whewell’s invention “eliminates the need for a pre-treatment of the metallic
surfaces prior to the application of the photoresist” (col. 3, 1l. 26-28) (Br. 11-
12; Reply Br. 3-4).

2 Breyta’s release layer containing the polymeric adhesive, and Breyta’s
separate release layer and adhesion promoter layer both correspond to the
Appellants’ barrier layer (Spec. 17:15-17; 22:6-7).

*The Appellants also use their polyphenolic polymer in combination with
PMGI (Spec. 8:19-21).

‘Breyta discloses, in the Background of the Invention section, that “[d]uring
the development step, the release layer is undercut from the edges of the
resist pattern a desired amount to facilitate the subsequent lift-off step”

(§ 0003).
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Breyta’s disclosure that deposition techniques “such as” evaporation
or sputtering are suitable (§ 0042) would have led one of ordinary skill in the
art, through no more than ordinary creativity, to use any deposition
technique known to be suitable for applying metal layers in the formation of
integrated circuits. See KSR Int’l. Co. v. Teleflex Inc., 127 S. Ct. 1727, 1741
(2007) (In making the obviousness determination one “can take account of
the inferences and creative steps that a person of ordinary skill in the art
would employ”). One such technique is electroplating as disclosed by
Whewell (col. 5, 11. 35-39; col. 6, 11. 43-47). The Appellants do not explain,
and it is not apparent, why one of ordinary skill in the art would have
considered Whewell’s teaching (col. 5, 1l. 35-39) that electroplating
generally requires less expense and time than sputtering (disclosed by
Breyta, § 0042) to be applicable only if a photoresist layer on which a metal
layer is applied has no barrier layer below it.

The Appellants argue that one of ordinary skill in the art would not
have used Whewell’s electroplating in Breyta’s process because Breyta
undercuts the photoresist (19 0043, 0045), and Whewell teaches that
undercutting 1s undesirable (col. 2, 11. 26-37) (Reply Br. 4-6).

Breyta indicates that the undercutting of the release layer and, if
present, the adhesion promoter layer, is desirable and takes place regardless
of the technique used to form the metal layer on the photoresist
(119 0003, 0042, 0043, 0045). Hence, Whewell’s disclosure that undercutting
is undesirable in Whewell’s method would not have discouraged one of
ordinary skill in the art from using electroplating instead of Breyta’s

disclosed sputtering (9 0042-0043) to form Breyta’s metal layer.
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For the above reasons we are not convinced of reversible error in the

rejection of claim 1 or claims 2-8, 13 and 14 that stand or fall therewith.
Rejection of claim 36

Independent claim 36 is similar to claim 1, and also requires that “the
barrier layer is present in an effective amount to prevent cracks in the
photoresist from transferring through the barrier layer and exposing portions
of the substrate.”

Hawkins discloses an etching process wherein a chemical masking
layer and then a protective layer such as polycrystalline silicon are applied to
the frontside and backside of a wafer, and the backside protective layer
protects the backside masking layer from crack producing mechanical
damage during layer deposition and patterning on the wafer’s frontside
(col. 3, 11. 14-36).

The Appellants argue that “Hawkins actually uses two underlayers
under the photoresist (masking layer and protective layer)” (Br. 15; Reply
Br. 10).

That argument is not persuasive because the Appellants’ claim 36
does not exclude a second layer under the photoresist.

Also, the Appellants disclose that it is their polyphenolic polymer that
prevents the transfer of cracks in the photoresist through the barrier layer
(Spec. 19:22 — 20:2). As pointed out above regarding the rejection of
claim 1, Breyta’s polyphenolic polymer has essentially the same
composition as that of the Appellants. For that reason and because the
typical thickness of about 200-1000 A of Breyta’s polyphenolic polymer
(9 0046) is the same as that of the Appellants’ polyphenolic polymer
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(Spec. 22:7-9), it appears that, like the Appellants’ barrier layer comprised
of a polyphenolic polymer layer and a PMGI layer (Spec. 22:6-9), Breyta’s
equivalent layer (adhesion promoter layer 2A plus release layer 2) (4 0045)
prevents cracks in the photoresist from transferring through the barrier layer
and exposing portions of the substrate.

We therefore are not convinced of reversible error in the rejection of
claim 36.

Rejection of claims 9-11

Claim 9 requires that the developer does not remove the exposed
portion of the barrier layer.

Breyta discloses that the resist layer and the release layer are
developed (§§ 0043, 0045), but Breyta does not disclose removal by the
developer of the exposed portion of the photoresist but not the exposed
portion of the release layer.”

The Examiner argues that “Lee teaches that the underlayer remains
after the exposure and development, and in col[.] 3, lines 42-56, discloses an
underlayer (illustrated as reference 25 of figures 2, and 4) and a top
photoresist layer (illustrated as reference 12 of figures 2, and 4), and that
after exposure to radiation (radiation treatment) and development (see
figure 2) a pattern is formed][,]i.e., underlayer pattern is left behind after

radiation and development (see figure 2)” (Ans. 11).

* Breyta discloses that “[b]y choosing the dye structure one can tailor both
the absorption characteristics and the solubility of the polymer film in both
developer and solvents” (9 0016), but does not disclose that the polymer film
can be insoluble in the developer and solvents.
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Lee’s layer 25 in Figure 2 is “a material that is highly soluble in at
least one etchant and that is patternable through development following
selective exposure to radiation” (col. 3, 1l. 32-35). The portion of layer 25 in
Figure 2 is not the exposed portion as required by the Appellants’ claim 9
but, rather, is the unexposed portion that remains after the exposed portion
has been removed.

Claims 10 and 11, which depend from claim 9, require that the
exposed portion of the barrier layer is removed by, respectively, reactive ion
etching and milling.

The Examiner argues that “Lee, in col[.] 3, lines 54-56, and in col[.] 4,
lines 10-15, and in figure 4, discloses that the remaining portions of the
underlayer (reference 25 of figure 2 is subjected to etching to form the result
illustrated in figure 4, i.e., removing the underlayer from beneath the top
layer) is [sic] removed using an etching process and that the etching methods
employed includes [sic] RIE (reactive ion etching) or milling” (Ans. 12).

Lee discloses that photoresist 12 is effective even though it is not in
contact with the substrate (due to layer 25 being between it and the
substrate) if etching occurs only in a direction normal, or near normal, to the
substrate surface (col. 4, 11. 9-13). Exemplified etching methods which
satisty that condition are reactive ion etching and ion beam milling (col. 4,
1. 13-15). The reactive ion etching or ion beam milling does not remove
exposed portions of layer 25 that have not been removed by a developer as
required by the Appellants’ claims 10 and 11 but, rather, forms a pattern by
removing both photoresist layer 12 and layer 25.
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Hence, the Examiner has not established a prima facie case of

obviousness of the inventions claimed in the Appellants’ claims 9-11.
Rejection of claim 12

Claim 12, which depends from claim 1, requires that “removal of the
exposed portion of the barrier layer does not create undercuts under the
photoresist.”

The Examiner argues that “Pinarbasi, in col[.] 6, lines 38-54, and in
figures 10 and 11, discloses the etch process to remove the exposed portions
of the barrier layer (release layer), and illustrates the exposure of the release
layer (exposed portions only) to e-beams (e-beams etch portions that are
exposed) without causing an undercut portion in the release layer” (Ans. 12).

A comparison of Pinarbasi’s Figures 11 and 12 shows that removal of
the exposed portion of release layer 306 forms an undercut under the
photoresist. Thus, the Examiner has not provided evidence of an exposed
portion of a barrier layer below a photoresist layer being removed without
creating undercuts under the photoresist.

The Examiner, therefore, has not established a prima facie case of
obviousness of the invention claimed in the Appellants’ claim 12.

DECISION

The rejections under 35 U.S.C. § 103 of claims 1-8, 13, and 14 over
Breyta in view of Whewell, and claim 36 over Breyta in view of Whewell
and Hawkins are affirmed. The rejections under 35 U.S.C. § 103 of
claims 9-11 over Breyta in view of Whewell and Lee, and claim 12 over

Breyta in view of Whewell and Pinarbasi are reversed.



Appeal 2008-5011
Application 10/733,097

No time period for taking any subsequent action in connection with
this appeal may be extended under 37 C.F.R. § 1.136(a).
AFFIRMED-IN-PART

cam

ZILKA-KOTAB, PC-HIT
P.O. BOX 721120
SAN JOSE, CA 95172-1120

10




<<
  /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


