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(57) Abstract: Provided are: a low-cost, energy-conserving light-emitting device having both uniform brightness and color while us-
ing a lens having a strong light-spreading power; a surface light source having this light-emitting device; a liquid crystal display
device having this surface light source; and the lens arranged in the light-emitting device. The light-emitting device (1) has a plural -
ity of light-emitting diodes (2) and the lens (3) that spreads light from these light-emitting diodes. The lens has an incident surface
(31) that receives light from the light-emitting diodes having an optical axis as the center and a light-emitting surface (32) that radi-
ally spreads and emits the incident light. The incident surface has connected recessed surfaces; the light-emitting surtace has connec-
ted protruding surfaces; and the lens has different refractive power in a first direction orthogonal to the optical axis and a second dir -

ection orthogonal to the optical axis and the first direction.
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[5&R1]

X§h SagAX YE§ SagAY XorYHh SagB XorY#j SagB
0.00 0.000 0.00 0.000 0.00 0.000 5.30 -0.709
0.05 -0.004 0.05 -0.005 0.10 0.000 5.40 -0.724
0.10 ~-0.016 0.10 -0.018 0.20 ~(.001 5.50 ~().741
0.15 -0.035 0.15 -0.042 0.30 -0.002 5.60 -0.759
0.20 ~(.062 0.20 -~0.074 0.40 -0.004 5.70 ~0,777
0.25 -0.096 0.25 -0.115 0.50 -(.007 5.80 -(.797
0.30 ~-(.138 0.30 -0.165 0.60 -0.013 5.90 ~0.818
0.35 -0.187 0.35 -0.224 0.70 -0,019 6.00 -0.840
0.40 ~(.242 0.40 ~-0.292 0.80 -0.028 6.10 -(0.863
0.45 ~0.303 0.45 -0,367 0.90 -0.038 6.20 -0.888
0.50 ~0.371 0.50 -0.452 1.00 ~-0.050 6.30 ~-0.914
0.55 ~0.445 0,55 -(.544 1.10 -0.064 6.40 —0.941
0.60 -0.524 0.60 —0.644 1.20 -0.079 6.50 ~0.970
0.65 -{0.608 0.65 -0.751 1.30 -0.096 6.60 ~-(.999
0.70 -0.697 0.70 -0.866 1.40 -0.114 6.70 ~-1.030
0.75 -0.791 0.75 -0.987 1.50 -0.132 §.80 -1.062
0.80 -0.889 0.80 -1.116 1.60 -0.152 6.90 -1.095
0.85 -(.991 0.85 -1.251 1.70 -0.173 7.00 -1.129
0.90 -1.097 0.90 -1.392 1.80 -0.193 7.10 ~-1.164
0.95 -1.206 0.95 -1.540 1.90 -0.214 7.20 -1.200
1.00 -1.318 1.00 -1.693 2.00 -0.235 7.30 -1.237
1.05 -1.434 1.05 -1.851 2.10 —0.256 7.40 -1.275
1.10 -1.552 1.10 ~-2.015 2.20 ~0.277 7.50 -1.313
1.15 ~-1.673 1.15 -2.184 2.30 ~{).297 7.60 -1.353
1.20 -1.796 1.20 -2.358 2.40 ~0.317 1.70 -1.394
1.25 -1.922 1.25 -2.536 2.50 -0.336 7.80 -1.437
1.30 -2.050 1.30 -2.719 2.60 ~(0.354 7.90 -1.481
1.35 -2.180 1.35 —-2.906 2.70 -0.371 8.00 ~1.526
1.40 -2.311 1.40 -3.097 2.80 -(.388 8.10 -1.574
1.45 ~2.445 1.45 -3.292 2.90 —-0.405 8.20 -1.624
1.50 -2.580 1.50 -3.490 3.00 -(.420 8.30 -1.676
1.55 ~2.716 1.55 -3.692 3.10 —0.435 8.40 -1.731
1.60 -2.854 1.60 ~3.897 3.20 ~0.449 8.50 -1.788
1.65 -2.994 1.65 -4.105 3.30 -0.463 8.60 ~-1.848
1.70 -3.134 1.70 -4.317 3.40 ~0.476 8.70 -1.911
1.75 -3.276 1.75 -4.531 3.50 —(0.488 8.80 -1.977
1.80 -3.419 1.80 -4,748 3.60 ~(.501 8.90 -2.045
1.85 ~3.563 1.85 —-4,967 3.70 -0.513 9.00 -2.116
1.90 -3.708 1.90 ~5.189 3.80 -0.525 9.10 -2.190
1.95 -3.853 1.95 -5.414 3.90 -0.536 9.20 -2.268
200 —4,000 1.97 -5.500 4.00 -(0.547 9.30 -2.349
2.05 -4,147 4.10 ~0.559 9.40 ~-2.435
2.10 -4.296 4.20 -0.570 9.50 -2.528
2.15 -4 445 4.30 —0.581 9.60 -2.629
2.20 —4.594 4.40 ~-0.593 9.70 -2.741
2.25 -4.745 4.50 —0.604 9.80 —-2.866
2.30 —-4.895 4.60 ~0.616 9.90 -3.006
2.35 -5.047 4.70 -0.628 10.00 -3.165
2.40 -5.199 4.80 -0.640 10.10 -3.340
2.50 -5.500 4.90 -0.653 10.20 -3.530

5.00 ~0.666 10.30 ~3.725
5.10 ~0.680 10.35 -3.819
5.20 —0.694
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Y 28 April 2011 (28.04.2011), 3-8,13-18
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(Family: none)
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“Q”  document referring to an oral disclosure, use, exhibition or other means
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the priority date claimed

“T”  later document published after the international filing date or priority
date and not in conflict with the application but cited to understand

the principle or theory underlying the invention

“X”  document of particular relevance; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive

step when the document is taken alone

“Y”  document of particular relevance; the claimed invention cannot be
considered to involve an inventive step when the document is
combined with one or more other such documents, such combination
being obvious to a person skilled in the art

“&”  document member of the same patent family
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Box No. II Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet)

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:

Document 1 (WO 2011/048735 Al (Panasonic Corp.), 28 April 2011
(28.04.2011), paragraphs [0018], [0019]; fig. 3) discloses a light emitting
device, wherein a lens has different refractive powers in the first direction
that orthogonally intersects an optical axis, and in the second direction
that orthogonally intersects the optical axis and the first direction.

Therefore, the invention of claim 1 cannot be considered to be novel in
the light of the invention disclosed in the document 1, and does not have
a special technical feature.

Accordingly, the following three inventions are involved in claims.
(Continued to extra sheet)

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

[\

: As all searchable claims could be searched without effort justifying additional fees, this Authority did not invite payment of
additional fees.

3. I:l As only some of the required additional search fees were timely paid by the applicant, this international search report covers
only those claims for which fees were paid, specifically claims Nos.:

4. I:I No required additional search fees were timely paid by the applicant. Consequently, this international search report is
restricted to the invention first mentioned in the claims; it is covered by claims Nos.:

Remark on Protest I:l The additional search fees were accompanied by the applicant’s protest and, where applicable, the

payment of a protest fee.

I:I The additional search fees were accompanied by the applicant’s protest but the applicable protest
fee was not paid within the time limit specified in the invitation.

I:l No protest accompanied the payment of additional search fees.
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Continuation of Box No.III of continuation of first sheet (2)

Meanwhile, the inventionof claim 1l having no special technical feature
is classified into invention 1.

Invention group 1l: Claims 1, 2 and 9-12

A light emitting device, wherein a lens has different refractive
powers in the first direction that orthogonally intersects an optical
axis, andin the seconddirection that orthogonally intersects the optical
axis and the first direction.

Invention group 2: Claims 3-7 and 13-17

A light emitting device, wherein the bottom surface of a lens has
areflectingsectionalonganoptical axis, saidreflecting section having
a recessed shape.

Invention group 3: Claims 8 and 18

A light emitting device, which includes a phosphor layer formed in
a dome shape on a light emitting element.
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