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Commissioner for Patents

P.O. Box 1450

Alexandria, VA  22313-1450
Dear Sir:

INTRODUCTORY COMMENTS

In response to the Final Office Action dated February 4, 2019, please amend the above-identified U.S. patent application as follows:

Amendments to the Claims are reflected in the listing of claims which begins on page 2 of this paper.

Remarks/Arguments begin on page 5 of this paper.
AMENDMENTS TO THE CLAIMS, COMPLETE LISTING OF CLAIMS

IN ASCENDING ORDER WITH STATUS INDICATOR
Please amend and add the following claims as indicated.

1. (Currently Amended) A solar cell comprising:

a first electrode;

a second electrode arranged so as to face the first electrode;

a photoelectric conversion layer which is arranged between the first electrode and the second electrode and contains an organic-inorganic perovskite compound;

a plurality of auxiliary wirings provided on the second electrode;

a resin layer provided on the second electrode so as to fill a space between the plurality of auxiliary wirings; and

an inorganic layer provided so as to cover the plurality of auxiliary wirings and the resin layer,

wherein the inorganic layer is constituted by a metal oxide, a metal nitride, or a metal oxynitride; and
the upper surface to a part of the side surface of the auxiliary wirings are covered with the inorganic layer.
2. (Original) The solar cell according to claim 1, wherein the thickness of the plurality of auxiliary wirings is larger than the thickness of the resin layer.
3. (Previously Presented) The solar cell according to claim 1, further comprising a first terminal connected to the first electrode and a second terminal connected to the plurality of auxiliary wirings.
4. (Original) The solar cell according to claim 3, wherein the inorganic layer is constituted by a conductive material, and the second terminal is provided on the inorganic layer.
5. (Previously Presented) The solar cell according to claim 1, wherein

the second electrode forms a laminated structure directly or indirectly laminated on the photoelectric conversion layer, and

the solar cell further comprises an insulating layer provided so as to cover an outer peripheral surface of the laminated structure.
6. (Previously Presented) The solar cell according to claim 5, further comprising a first terminal connected to the first electrode and a second terminal connected to the plurality of auxiliary wirings,

wherein

a part of the plurality of auxiliary wirings reaches an upper surface of the insulating layer, and

the second terminal is provided on the insulating layer through the auxiliary wiring.
7. (Previously Presented) The solar cell according to claim 1, wherein the organic-inorganic perovskite compound is represented by the general formula R-M-X3, where R represents an organic molecule; M represents a metal atom; and X represents a halogen atom or a chalcogen atom.
8. (Previously Presented) The solar cell according to claim 1, wherein the resin layer contains a wiring corrosion inhibitor.
9. (Previously Presented) The solar cell according to claim 1, wherein the first electrode is constituted by metal foil.
10. (Previously Presented) The solar cell according to claim 1, further comprising an electron transport layer arranged between the first electrode and the photoelectric conversion layer and a hole transport layer arranged between the photoelectric conversion layer and the second electrode.
11. (New) The solar element according to claim 1 wherein,
12. (New) The solar element according to claim 1 wherein,
Remarks
This is a full and timely response to the Final Office Action mailed February 4, 2019 submitted concurrently with a Request for Continued Examination.
By this Amendment, claim 1 has been amended to more particularly define the present invention.  Further, new claims 11 and 12 have been added to further protect specific embodiments of the present invention.  Thus, claims 1-12 are currently pending in this application.  Support for the claim amendment and new claims can be readily found variously throughout the specification and the original claims; see, in particular, paragraphs [0037] and [00??] of the present specification (or paragraphs [0041], and [00??] of the present U.S. Patent Application Publication No. 2018/0021841 A1).  No new matter has been added.

In view of these amendments, Applicant believes that all pending claims are in condition for allowance. Reexamination and reconsideration in light of the above amendments and the following remarks is respectfully requested.
Rejection under 35 U.S.C. §103
Claims 1-10 are rejected under 35 U.S.C. §103 as allegedly being unpatentable over Shimizu et al. (U.S. Patent Application Publication No. 2013/0201127 A1) in view of Dennler et al. (A new encapsulation solution for flexible organic solar cells) Taima et al. (JP 2005-322705 A) and Miyasaka (JP 2014-073327 A) (see item 6 on pages 2-6 of the Office Action).  Applicant respectfully traverses this rejection.
To establish an obviousness rejection under 35 U.S.C. §103, four factual inquiries must be examined.  The four factual inquiries include (a) determining the scope and contents of the prior art; (b) ascertaining the differences between the prior art and the claims in issue; (c) resolving the level of ordinary skill in the pertinent art; and (d) evaluating evidence of secondary consideration. Graham v. John Deere, 383 U.S. I, 17-18 (1966).  In view of these four factors, the analysis supporting a rejection under 35 U.S.C. §103 should be made explicit, and should "identify a reason that would have prompted a person of ordinary skill in the relevant field to combine the [prior art] elements" in the manner claimed. KSR Int’l. Co. v. Telefex, Inc., 127 S. Ct. 1727, 82 USPQ2d 1385, 1396 (2007).  Further, the Federal Circuit has stated that "rejections on obviousness cannot be sustained with mere conclusory statements; instead, there must be some articulated reasoning with some rational underpinning to support the legal conclusion of obviousness."  In re Kahn, 441 F.3d 977, 988, 78 USPQ2d 1329, 1336 (Fed. Cir. 2006).  Finally, even if the prior art may be combined, there must be a reasonable expectation of success, and the reference or references, when combined, must disclose or suggest all of the claim limitations.  See In re Vaeck, 947 F.2d 488, 20 USPQ2d 1438 (Fed. Cir. 1991).

Applicant submits that the Examiner has failed to establish a prima facie case of obviousness because the cited references, taken in the combination set forth in the Office Action, fail to teach, disclose, or suggest all of the features of the present invention, with particular emphasis on the features “…….”.
[CLIENT COMMENTS]

(2) As to Remarks

The present claimed invention is directed to a solar cell comprising: a first electrode; a second electrode arranged so as to face the first electrode; a photoelectric conversion layer which is arranged between the first electrode and the second electrode and contains an organic-inorganic perovskite compound; a plurality of auxiliary wirings provided on the second electrode; a resin layer provided on the second electrode so as to fill a space between the plurality of auxiliary wirings; and an inorganic layer provided so as to cover the plurality of auxiliary wirings and the resin layer.  In particular, the inorganic layer is constituted by a metal oxide, a metal nitride, or a metal oxynitride and the upper surface to a part of the side surface of the auxiliary wirings are covered with the inorganic layer.

The examiner states, “SHIMIZU et al is silent to the presence of an inorganic cover layer comprising metal oxide, nitride or oxynitride, a resin between the auxiliary wirings and the use of an organic-inorganic perovskite.  DENNLER et al teaches a solar cell comprising a transparent substrate over wirings, as shown in figure 3a, just as in SHIMIZU et al.  DENNLER et al further discusses the application of an inorganic oxide layer over the polymeric, transparent substrate, on the exterior of the substrate, so as to provide a gas barrier coating, as discussed on page 350 in section 1.2. At the time of filing, it would have been obvious to one of ordinary skill in the art to utilize the inorganic oxide coating of DENNLER et al on the exterior surface of the transparent substrate of SHIMIZU et al, covering the wiring and resin situated below, so as to ensure a gas barrier is formed on the substrate to prevent gas permeation through pinholes”.

However, although DENNLER discloses an inorganic film provided so as to cover PEN substrate, DENNLER fails to disclose an inorganic film provided so as to cover the plurality of auxiliary wirings.  Therefore, DENNLER fails to disclose, “the upper surface to a part of the side surface of the auxiliary wirings are covered with the inorganic layer”, as recited by present claim 1. In addition, SHIMIZU also fail to disclose, “the upper surface to a part of the side surface of the auxiliary wirings are covered with the inorganic layer”, as recited by present claim 1.
Thus, since SHIMIZU and DENNLER fail to disclose the component of the present claimed invention, “the upper surface to a part of the side surface of the auxiliary wirings are covered with the inorganic layer”, even if the skilled artisan combines SHIMIZU with DENNLER, the skilled artisan cannot arrive at the present claimed invention.

In addition, in the present invention, since the upper surface to a part of the side surface of the auxiliary wirings are covered with the inorganic layer, the deterioration of the auxiliary wirings can be much more suppressed (see paragraph [0037] of the present specification).

In contrast to the present invention, SHIMIZU and DENNLER also fail to disclose the above technical effect of the present invention.

Thus, since the feature of the present claimed invention is neither described nor suggested in the prior art, we believe that the present invention is patentable over the prior art.

CONCLUSION

For the foregoing reasons, all the claims now pending in the present application are believed to be clearly patentable over the outstanding rejections. Accordingly, favorable reconsideration of the claims in light of the above remarks is courteously solicited. If the Examiner has any comments or suggestions that could place this application in even better form, the Examiner is requested to telephone the undersigned attorney at the below-listed number.

	Dated: July 16, 2019
	Respectfully submitted,

	
	

	
	

	
	
	

	
	

	
	

	
	

	
	


	Should additional fees be necessary in connection with the filing of this paper, or if a petition for extension of time is required for timely acceptance of same, the Commissioner is hereby authorized to charge Deposit Account No. ….. for any such fees; and Applicant(s) hereby petition for any needed extension of time.


 
 
 

