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(57) Abstract: A concavo-convex structure (12) containing multiple independent convex parts (131 to 134) and concave parts (14)
disposed between each convex part (131 to 134) is disposed on the surface of an optical substrate (1). The average space (Pave)
between the adjacent convex parts (131 to 134) of the concavo-convex structure (12) is within the range of 50 nm<Pave<1500 nm,
and convex parts (133) having a height (hn) within the range of 0.6 h>hn>0 h relative to the average height (Have) of the convex
parts are present at a probability (Z) of 1/10000<Z<1/5. When the optical substrate (1) is used in a semiconductor light-emitting ele -
ment, the light extraction efficiency (LEE) is increased by eliminating the waveguide mode by means of light scattering while im -
proving the internal quantum efficiency (IQE) by dispersing the dislocation within a semiconductor layer and by reducing the dislo -
cation density, and the light emission efficiency of the semiconductor light-emitting element is improved.
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This international search report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons:

L. I:I Claims Nos.:
because they relate to subject matter not required to be searched by this Authority, namely:

2. I:I Claims Nos.:

because they relate to parts of the international application that do not comply with the prescribed requirements to such an
extent that no meaningful international search can be carried out, specifically:

3. I:l Claims Nos.:
because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).

Box No. III Observations where unity of invention is lacking (Continuation of item 3 of first sheet)

This International Searching Authority found multiple inventions in this international application, as follows:
See extra sheet.

L As all required additional search fees were timely paid by the applicant, this international search report covers all searchable
claims.

2. I:I As all searchable claims could be searched without effort justifying additional fees, this Authority did not invite payment of
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3. I:l As only some of the required additional search fees were timely paid by the applicant, this international search report covers
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I:I The additional search fees were accompanied by the applicant’s protest but the applicable protest
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No protest accompanied the payment of additional search fees.
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The search revealed that the matter, which is common to the
inventions of claims 1-28, is not novel, since the common matter is
disclosed in JP 2005-354020 A (Meijo University), 22 December 2005
(22.12.2005), paragraph [0037]; fig. 2.

As a result, the above-said common matter is not a special
technical feature within the meaning of PCT Rule 13.2, second
sentence, since the common matter does not make a contribution over
the prior art.

Therefore, there is no matter common to all of the inventions of
claims 1-28.

Since there is no other common matter which is considered to be
a special technical feature within the meaning of PCT Rule 13.2,
second sentence, any technical relationship within the meaning of
PCT Rule 13 cannot be found among those different inventions.

Consequently, it is obvious that the inventions of claims 1-28
do not comply with the requirement of unity of invention.

In conclusion, the present application involves the following
four inventions.

Claims 1-6 and 21-28

An optical substrate wherein the ratio of bumps and dips at a
predetermined height and depth to those at different heights and
depths falls within a predetermined range.

Claims 7 and 8

An optical substrate wherein bumps and dips are disposed at
average intervals of 1.5 to 10 um (both inclusive).

Claims 9-12 and 14-20

An optical substrate wherein smaller bumps and dips are formed
on top of larger bumps and dips, with an average interval ratio of
one (exclusive) to 2,000 (inclusive).

Claim 13

An optical substrate wherein larger bumps and dips are formed on
top of smaller bumps and dips, with an average interval ratio of
one (exclusive) to 2,000 (inclusive).
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