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(57) Abstract: A semiconductor laser diode comprises a group III nitride semiconductor whose m-face is the major surface of
crystal growth and has a group I nitride semiconductor multilayer structure where an n-type clad layer, a light-emitting layer, and
a p-type clad layer are formed in the m-axis direction. It is preferable that the III group nitride semiconductor is formed by crystal
& growth on a GaN single crystal substrate, with the m-face used as the growth face. Itis also preferable that the off angle of the major
surface of the GaN single crystal substrate is within +1°. It is further preferable that the group III nitride semiconductor multilayer
& structure does not include any stacking fault nor threading dislocation produced from the growth face of the GaN substrate.
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Box No. IT 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:l Claims Nos.:
because they relate to subject matter not required to be searched by this Authority, namely:

2. I:l Claims Nos.:
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Continuation of Box No.III of continuation of first sheet (2)

The international search hag revealed that the inventiong of claimsg
1-3, 5, 7, 13, 20 ,22, 23 are not novel since they are discloged in
document WO 2005/112123 A2 (THE REGENTS OF THE UNIVERSITY OF CALIFORNIA),
06 May, 2005 (06.05.05), from line 24, page 11 to line 16, page 12,
from line 10 to line 21, page 13.

In conseguence, the inventions of claims 1-3, 5, 7, 13, 22, 23 do
not involve any special technical feature.

Therefore, theinventionsofclaimgl-23donot satisfytherequirement
of unity of invention, and the claimg defineg the following inventions.
(1) Claim 4

A gemiconductor laser diode in which the group III nitride
semiconductor multilayer structure does not include any stacking fault
nor threading dislocation caused from the growth face of a GaN substrate.
(2) Claims 6, 8

A semiconductor laser diode in which the surface of a p-type
semiconductor layer except for the stripe contact region is protected
with an insulating film.

(3) Claims 9-11

A gemiconductor laser diode in which the direction of the stripes
ig the c-axis direction and a pair of end surfaces of a resonator are
the +c-face and -c-face.

(4) Claim 12

A gemiconductor laser diode in which the direction of the stripes
is the a-axis and a pair of end surfaces of a resonator are the a-faces.
(5) Claim 14

A semiconductor laser diode having contact regiong in contact with
a p-type semiconductor layer.

(6) Claim 15

A gemiconductor lager diode in which a p-side electrode is formed
on the m-face of a p-type semiconductor layer, a group III nitride
semiconductor multilayer structure ig grown on one major surface of
a conductive sgubstrate, the other major surface of the conductive
gsubstrate is the m-face, and an n-side electrode is formed on the other
major surface.

(7) Claim 16

Asemiconductor lagser diode inwhichagroup III nitride semiconductor
multilayer structure has a layer containing In having a biaxial stress
between an n-type c¢lad layer and the substrate on which the group III
nitride semiconductor multilayer structure is supported.

(8) Claim 17

A gsemiconductor laser diode having a group III nitride gsemiconductor
multilayer structure which comprises an n-type semiconductor layer at
least a part of which is grown under the condition that the V/III ratio
which is the proportion of the nitrogen material to the group III element
material is 1000 or more and which includes an n-type clad layer.
(9) Claim 18

A gemiconductor laser diode in which the clad layer contains Al,
and the thickness thereof is 1.5 pm or less.

(10) Claim 19

A gemiconductor laser diode in which the average value of the V/III
ratios each of which is the proportion of the nitrogen material to the
group III element material of the layersgs from the n-type clad layer
to the uppermost p-type contact layer of the group III nitride
semiconductor multilayer structure is 1000 or more.

(11) Claim 21

A semiconductor laser diode in which the light-emitting layer has

amultiplequantumwell structure (Continuedtothenext extrasheet.)

Form PCT/ISA/210 (extra sheet) (April 2007)
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having three or legs quantum wellg containing In, the group III nitride
semiconductormultilayer structureincludesapairof guide layers formed
on both sides of the light-emitting layer, the n-type clad layer is
soformedthat thisn-typecladlayerandthelight-emittinglayer sandwich
one of the paired guide layers, the n-type clad layer has a band gap
wider than that of the guide layers and contains at least Al, the p-type
clad layer ig so formed that thisp-type clad layer and the l1ight-emitting
layer sandwich the other of the paired guide layers, and the p-type
c¢lad layer has a band gap wider than that of the guide layers and containg
at least Al.

Form PCT/ISA/210 (extra sheet) (April 2007)
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