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DECISION ON APPEAL 

STATEMENT OF THE CASE 

 Appellants appeal under 35 U.S.C. § 134 from the Final Rejection of 

claims 1-16.  Claims 17-23 have been withdrawn from consideration.  No 
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other claims are pending (see App. Br. 2, Final Office Action, mailed 

August 24, 2006).  We have jurisdiction under 35 U.S.C.  

§ 6(b).   

We affirm-in-part. 

Appellants’ invention relates to an insulator having at least one void 

formed within the solid structure.  The void(s) decrease the dielectric 

constant of the otherwise solid structure.  (See Spec. 4, Figs. 2F, 3C).    

  Claim 1 is illustrative of the invention and reads as follows: 

 
1.      An integrated circuit insulator structure, comprising: 
 

a solid structure of an insulator material; and 
 

a precisely-determined arrangement of at least one void formed 
within the solid structure,  
 

wherein the precisely-determined arrangement of at least one 
void within the solid structure lowers an effective dielectric constant 
of the insulator structure.  
  
The Examiner relies on the following prior art references to show 

unpatentability: 

 Nishiwaki  US 6,013,970                 Jan. 11, 2000 
 Moslehi  US 6,016,000               Jan. 18, 2000 
 Aoi   US 6,387,824 B1               May. 14, 2002 
 
 We additionally rely on: 

 Farrar                     US 6,077,792                       June 20, 2000 
  

Claims 1-6, 8 and 12-14 stand rejected under 35 U.S.C. § 102(e) as 

being anticipated by Aoi. 
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Claims 1, 6, and 7 stand rejected under 35 U.S.C. § 102(b) as being 

anticipated by Nishiwaki. 

Claims 1 and 9-11 stand rejected under 35 U.S.C. § 102(b) as being 

anticipated by Moslehi. 

 Claims 15 and 16 stand rejected under 35 U.S.C. § 103(a) as being 

obvious over Aoi.  

 Rather than reiterate the arguments of Appellants and the Examiner, 

reference is made to the Brief and Answer for the respective details.  Only 

those arguments actually made by Appellants have been considered in this 

decision.  Arguments which Appellants could have made but chose not to 

make in the Briefs have not been considered and are deemed to be waived.  

37 C.F.R. § 41.37(c) (1) (vii). 

 

FINDINGS OF FACT (FF) 

 1.  Aoi discloses forming a porous insulator of silicon dioxide having 

fine holes with diameters controlled on the molecular level.  The resultant 

porous insulator has a reduced dielectric constant of 1.7 as compared to 3.2 

as measured in a starting film comprising an organic-inorganic hybrid film 

from which the porous silicon dioxide film was produced.  (Col. 6, l. 66 to 

col. 7, l. 4; col. 7, l. 23-32, col. 7, l. 59-62).    

2.  Aoi discloses controlling the molecular level diameter of fine holes 

“so that the dielectric constant of the porous film is reduced reliably” (col. 4, 

ll. 3-7).  

3.  Aoi discloses a structure having one porous insulator 26 having a 

greater porosity and lesser dielectric constant as compared to another such 

insulator 25 formed below the first insulator, with each insulator located in 
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specific locations relative to a metal contact structures 27.  (Col. 11, l. 25 to 

col. 12, l. 43; Fig. 4c). 

4. Nishiwaki discloses “an amorphous porous gel thin film . . . in a 

thickness of 0.4 um. . .  .”  (Col. 3, ll. 61-62). 

5.  Moslehi discloses different arrays of patterned windows (squares, 

rectangles, circles) having specific sizes and locations etched in a dielectric.  

(Col. 12, l. 51 to col. 13, l. 25; Figs. 9-13).     

     

PRINCIPLES OF LAW 

 Appellants have the burden on appeal to the Board to demonstrate 

error in the Examiner's position.  See In re Kahn, 441 F.3d 977, 985-86 

(Fed. Cir. 2006) ("On appeal to the Board, an applicant can overcome a 

rejection [under § 103] by showing insufficient evidence of prima facie 

obviousness or by rebutting the prima facie case with evidence of secondary 

indicia of nonobviousness.") (quoting In re Rouffet, 149 F.3d 1350, 1355 

(Fed. Cir. 1998)).   

Appellants may sustain this burden by showing that the prior art 

reference relied upon by the Examiner fails to disclose an element of the 

claim.  It is axiomatic that anticipation of a claim under § 102 can be found 

only if the prior art reference discloses every element of the claim.  See In re 

King, 801 F.2d 1324, 1326 (Fed. Cir. 1986); Lindemann Maschinenfabrik 

GMBH v. American Hoist & Derrick Co., 730 F.2d 1452, 

1458 (Fed. Cir. 1984). 
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Under § 103, if the claimed subject matter cannot be fairly 

characterized as involving the simple substitution of one known element for 

another or the mere application of a known technique to a piece of prior art 

ready for the improvement, a holding of obviousness can be based on a 

showing that “there was an apparent reason to combine the known elements 

in the fashion claimed.”  KSR Int’l v. Teleflex, Inc., 127 S. Ct. 1727, 1740-41 

(2007).  Such a showing requires: 

“. . . .some articulated reasoning with some rational 
underpinning to support the legal conclusion of obviousness”. . 
. . [H]owever, the analysis need not seek out precise teachings 
directed to the specific subject matter of the challenged claim, 
for a court can take account of the inferences and creative steps 
that a person of ordinary skill in the art would employ.  
 

Id. at 1741 (quoting Kahn, 441 F.3d at 987).   

     ANALYSIS 

Anticipation rejection based upon Aoi 

Appellants’ arguments regarding the anticipatory rejection under Aoi 

of claims 1-6, 8 and 12-14 focus on independent claims 1 and 13 without 

distinction.1  (App. Br. 6).  Similarly, Appellants’ arguments regarding the 

anticipatory rejections of claims 1, 6, and 7, and claims 1 and 9-11, 

                                           
1 In addition to their arguments for claim 1, Appellants merely recite certain 
limitations of independent claim 13 and assert that they are missing (App. 
Br. 6).  Such a recitation and assertion do not constitute a separate argument 
for patentability.  (See  37 C.F.R. § 41.37(c) (1) (vii)).  We similarly 
interpret Appellants’ Reply Brief as grouping claims 1 and 13 together, 
because the response generally refutes the Examiner’s finding of precise 
shapes and locations.  We also find no basis in the rules for regrouping the 
claims in the Reply Brief.              
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respectively under Nishiwaki and Moslehi, also focus on independent claim 

1. (App. Br. 6-8).  Therefore, we select claim 1 as the representative claim 

for each of the separate anticipatory rejections.   

Regarding Aoi, Appellants dispute the Examiner’s finding that Aoi 

discloses “a precisely-determined arrangement of at least one void formed 

within the solid structure” as recited in claim 1 (See App. Br. 6).  The thrust 

of Appellants arguments throughout the Brief and Reply Brief is that Aoi’s 

holes are randomly located, and as such, are not in “a precisely-determined 

arrangement” as recited in claim 1.   

The Examiner set forth three separate reasons as to why Appellants’ 

argument is not persuasive: 

 First, the Examiner found that since the voids are located in a solid 

“static” structure, they are in a precisely determined arrangement (see Ans. 

8).  “After a porous material layer has been made the voids will not move to 

another location because the layer is in [a] solid state.”  (Ans. 8).  Appellants 

do not dispute the factual basis for the determination.  Rather, in response, 

Appellants point to their Specification and “submit[] that the Examiner is 

incorrect in stating on page 8 that the ‘voids can be considered to be formed 

at specific[] locations since they are static’, and submit[] that it is clear to 

one of ordinary skill in the art that the presently claimed voids are located at 

a specified depth and radius based upon the etched cylindrical holes as 

shown in figures 2-4, and as located by the photoresist mask location.”   

(Reply Br. 2-3).   

Appellants’ argument is not persuasive.  It does not respond to the 

Examiner’s determination that Aoi’s voids, once formed, are precisely 

determined.  That is, because there is no dispute about whether the void 
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locations are fixed in the solid after formation thereof (albeit arguably at 

random locations within the solid during formation), it follows that such 

locations are precisely-determined at such random locations.  In other words, 

we find that one can pinpoint, (i.e., precisely determine), the exact location 

and/or size of at least one void in the solid after the voids have been fixed in 

place.   

Appellants’ reliance on the Specification as supporting the precise 

determination of void locations prior to formation, or as supporting voids 

empty of unwanted metal (Reply Br. 3), simply fails to address the 

Examiner’s reasonable determination.  Even assuming as correct Appellants’ 

related assertion that metal flows into some of Aoi’s voids, we fail to see 

how this defeats the finding that Aoi’s remaining at least one void(s) is (are) 

precisely-determined as fixed or static.  Accordingly, Appellants have failed 

to convince us of error in the Examiner’s determination. 

Second, as the Examiner generally reasoned (compare Ans. 8), 

Appellants merely disclose, but do not claim, a set distance between voids, 

or a location of at least one void(s).  Aoi’s voids have a controlled diameter 

(FF 1, 2).  Moreover Appellant claims “at least one void.”  As such, since 

Aoi discloses voids having a controlled diameter within a solid structure, 

any one such void constitutes “a precisely-determined arrangement of at 

least one void formed within the solid structure,” regardless of the void 

location within the structure, because such a void and its diameter have been 

precisely determined to be within the structure.           

Third, as the Examiner found, Aoi’s dielectric constant is precisely 

determined by the voids within the structure.  (Compare Ans. 7).  Appellants 

do not dispute this finding.  As such, because we concur with the Examiner 
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that Aoi’s dielectric constant is precisely determined by the void size and 

number (see FF 1-3), such a determination constitutes “a precisely-

determined arrangement of at least one void formed within the solid 

structure,” as set forth in the claim.  Under a related interpretation, we also 

alternatively find that the  group of voids 26 have a precisely fixed location 

with respect to another group of voids 25 in the same insulating structure of 

Figure 4c (FF 3).  Therefore, Aoi’s Figure 4c arrangement also meets the 

claim. 

Finally, we note that Appellants’ arguments imply that the claims are 

patentable because precise distances and/or shapes and/or sizes between and 

of voids that already exist in prior art structures have been fixed or pre-

determined by Appellants’ disclosed process of making such void structures.  

However, “even though product-by-process claims are limited by and 

defined by the process, determination of patentability is based on the product 

itself.  The patentability of a product does not depend on its method of 

production.”  In re Thorpe, 777 F. 2.d 695, 698 (Fed. Cir. 1985) (citations 

omitted).  Appellants do not argue directly that void shapes, sizes, and/or 

locations otherwise meeting the claimed “arrangement” do not exist in the 

prior art.  We find such an arrangement does exist in the prior art structure of 

Aoi, and therefore, Appellants’ product-by-process limitation of defining 

such a preexisting product does not define the claimed invention over the 

prior art.                

Accordingly, we have no basis upon which to find error in the 

Examiner’s position.  As such, we will sustain the anticipatory rejection of 

claims 1 and 13 under Aoi, and also the rejection of dependent claims 2-6, 8, 

12, and 14 not separately argued.  
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  Anticipation rejection based upon Nishiwaki 

Regarding the anticipatory rejection of claims 1, 6, and 7 under  

Nishiwaki, Appellants similarly dispute the Examiner’s finding that 

Nishiwaki discloses “a precisely-determined arrangement of at least one 

void formed within the solid structure” as recited in claim 1 (See App. Br. 

7).   As Appellants note, Nishiwaki teaches voids in a gel (id., FF 4).  The 

Examiner cited such voids as meeting the claim (see Ans. 5, citing col. 3, l. 

61).  While the Examiner also cited PZT layers and crystals (Ans. 5), in 

accordance with Appellants’ argument (Reply Br. 4), we have no basis for 

finding that such PZT layers and crystals comprise voids as claimed.    

As such, we are left with ascertaining whether or not the amorphous 

gel supports the Examiner’s finding that the voids are precisely determined.  

Following the Examiner’s reasoning noted supra that a fixed “static” solid 

precisely defines the void arrangement, because once formed, the voids do 

not move, we find that Nishiwaki fails to meet the claim.  In other words, in 

our view, because an amorphous gel moves, it follows that the voids therein 

would not be fixed.  As such, the Examiner has failed to make a prima facie 

case of anticipation of claim 1 under Nishiwaki.    

Accordingly, we will not sustain the Examiner’s anticipatory rejection 

under Nishiwaki of claim 1, and claims 6 and 7 dependent therefrom.  

Anticipation rejection based upon Moslehi 

Regarding the anticipatory rejection under Moslehi of claims 1 and 9-

11, Appellants similarly dispute the Examiner’s finding that Moslehi 

discloses “a precisely-determined arrangement of at least one void formed 

within the solid structure” as recited in claim 1. (See App. Br. 7-8).  Here, 
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the dispute focuses on whether Moslehi’s voids are “formed within a solid 

structure” (App. Br. 7).   

The Examiner finds, and we concur, that Moslehi’s windows (squares, 

rectangles, circles) as depicted at Figures 9-12 constitute voids within the 

structure (Ans. 5-6, see FF 5).  Appellants assert that the etched windows 

“are not voids within the solid structure, but rather ‘windows or openings’ 

(see col. 12, line 53) used to provide free flow.”  (Reply Br. 5).  Such an 

assertion does not explain why such windows are not within the solid 

structure, and accordingly, does not amount to a demonstration of error in 

the Examiner’s determination.  We find that voids defined by such windows 

are not outside of the structure; hence, they are within the structure, 

regardless of whether or not they are completely enclosed on all sides by the 

structure.   

Appellants also assert that the mere presence of the windows/voids 

does not lower the effective dielectric constant of the insulator structure 

because no metal layers are disclosed.  (Reply Br. 5).  Such an argument 

lacks evidentiary support and amounts to an attempt to refute a well known 

scientific principal that dielectric constants are defined by insulators, not 

metal layers.  As the Examiner generally found, it is well known that voids 

in insulators inherently decrease such dielectric constants (Ans. 9).  We also 

note that Appellants’ claim 1 does not require such metal layers.     

Accordingly, we have no basis upon which to find error in the 

Examiner’s position.  As such, we will sustain the anticipatory rejections 

under Moslehi of claim 1 and claims 9-11 not separately argued. 
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Obviousness rejection based upon Aoi 

 We also will sustain the obviousness rejection of claims 15 and 16 

over Aoi.  Appellants rely on their arguments for claim 1, and also assert 

that the Examiner’s “rationale ‘since the dielectric constant ultimately 

affects the RC time delay’ does not provide a clear line of reasoning 

indicating why it would have been obvious to select void diameters of 

approximately 1 micron or approximately 0.2 micron.”  (App. Br. 9).   

  We disagree with Appellants’ premise, and consequently, their 

conclusion.  The Examiner also submitted that “Aoi teaches that it is well 

known that the void diameter is a variable subject to optimization depending 

on the desired dielectric constant (column 2, lines 8-14 and column 3, lines 

11-19)” (Office Action 7, mailed November 4, 2005).  The Examiner 

concluded:  “Therefore, it would have been obvious to one of ordinary skill 

in the art to use a void diameter of either approximately 1 micron or 

approximately 0.2 micron for the purpose of achieving a desired dielectric 

constant, since the dielectric constant ultimately affects the RC time delay 

(column 1, lines 8-16).” (Id.) 

 Appellants have not challenged the Examiner’s factual findings.  We 

generally agree with such findings (see FF 1-3).  Accordingly, we determine 

that the Examiner has established a prima facie case of obviousness which 

Appellants have not rebutted.  Further, we note that “the analysis need not 

seek out precise teachings directed to the specific subject matter of the 

challenged claim, for a court can take account of the inferences and creative 

steps that a person of ordinary skill in the art would employ.”  KSR at 1741 

(quoting In re Kahn, at 987).   Given Aoi’s teachings of a specific 

relationship between void size and dielectric constant, and the level of skill 
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in the semiconductor arts, in conjunction with the absence of 

argument/evidence to the contrary, we find that an ordinarily skilled artisan 

would have predictably altered the molecularly sized voids of Aoi to about 

0.2 um and 1.0 um to beneficially adjust the dielectric constant as desired.  

As such, Appellants have not convinced us of error in the Examiner’s 

ultimate determination of obviousness.  See in re Oetiker, 977 F.2d 1443, 

1445 (Fed. Circ. 1992).   

We also find that Appellants disclose as prior art a patent to Farrar 

(Spec. 17).2  Farrar discloses that such void diameters, albeit in polymeric 

cells, are known.  See Farrar col. 2, ll. 50-55 – disclosing a “cell size of less 

than about 3.0 microns, a cell size of less than about 1.0 micron, and even a 

maximum cell size of less than about 0.1 micron.”  Farrar teaches such size 

provides a low dielectric constant and minimizes capacitive coupling in 

circuit boards (col. 2, ll. 32-37), and further minimizes the dielectric layer 

size “to meet the demand for high density ICs” (col. 8, l. 55, generally col. 8, 

ll. 39-62).  Farrar’s teaching provides further a motivation for modifying the 

cell size.  

Moreover, a patentability argument directed to a claim feature which 

is acknowledged to be known in the prior art cannot defeat an obviousness 

rejection.  In re Reuning, 2008 WL 1836711, at *3 (Fed. Cir. 2008).  See 

also Constant v. Advanced Micro-Devices, Inc., 848 F.2d 1560, 1570 (Fed. 

Cir. 1988) (applicant’s statement that something is prior art is binding on 

applicant for determinations of anticipation and obviousness.); In re Nomiya, 

                                           
2 Farrar lists Micron Technology, Inc. as the assignee (see cover page [73]), 
the same assignee, and real party in interest, as involved in this appeal (see 
App. Br. 2). 
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509 F.2d 566, 577 n. 5 (CCPA 1975) (applicant’s statement that certain 

matter is prior art is an admission that the matter is prior art for all 

purposes).  Such an argument is contradicted and therefore vitiated by 

Appellants’ own admission even though the Examiner has not used the 

admission as evidence in rejecting the claimed invention.      

 

SUMMARY 

We sustain the Examiner’s rejections of claims 1-6, 8 and 12-14 as 

being anticipated by Aoi, of claims 1 and 9-11 as being anticipated by 

Moslehi, and of claims 15 and 16 as being obvious over Aoi.  However we 

do not sustain the Examiner’s rejection of claims 1, 6 and 7 as being 

anticipated by Nishiwaki. 

 

DECISION 

We affirm the Examiner’s decision rejecting claims 1-6 and 8-16. We 

reverse the Examiner's decision rejecting claim 7.   

 No time period for taking any subsequent action in connection with 

this appeal may be extended under 37 C.F.R. § 1.136(a) (1) (iv) (2006). 

 

AFFIRMED-IN-PART 

 

KIS 

 

SCHWEGMAN, LUNDBERG & WOESSNER, P.A. 
P.O. BOX 2938 
MINNEAPOLIS, MN 55402 
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