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DEVICE FOR GENERATING LASER
RADIATION

PRIOR ART

In general, edge-emitting laser diodes (diode lasers) have
an active layer which is embedded in semiconductor layers,
which differ from one another due to their bandgaps, refrac-
tive indexes and doping. The layers below and above the
active layer differ in particular due to the conduction type (n
or p). In addition to guaranteeing the transport of electrons
and holes to the active layer, where they recombine in a
stimulated manner and generate laser radiation, these layers
serve to guide the laser light vertically. The layers adjacent
to the active layer are designated waveguide layers, while
the layers adjacent to the waveguide layers are designated
cladding layers. Typically, the refractive index of the active
layer is greater than that of the waveguide layers and the
refractive index of the waveguide layers is greater than that
of the cladding layers [E. Kapon (Ed.): “Semiconductor
Lasers I: Fundamentals”, Academic Press 1998]. However,
other configurations are also possible (e.g., Vertical
ARROW (H. Wenzel et al: “High-power diode lasers with
small vertical beam divergence emitting at 808 nm”, Elec-
tronics Letters vol. 37 (2001)], Photonic Band Crystal [M. V.
Maximum et al: “Longitudinal photonic bandgap crystal
laser diodes with ultra-narrow vertical beam divergence”,
Proc. SPIE vol. 6115 (2006)]).

The epitaxially grown semiconductor layer structure of an
edge-emitting diode laser is electrically contacted by a
large-area metal n-contact and a defined metal p-contact. An
electrical voltage is applied between both contacts in such a
way that an electric current flows between both contacts, by
means of which holes and electrons are injected into the
active layer. The width of the n-contact is frequently iden-
tical to the width of the laser chip. The dimensions of the
p-contact are selected in accordance with the desired emis-
sion aperture. Due to the lateral widening of the current path
between the p-contact and the active layer, the electrically
pumped surface is constantly wider than the p-contact. The
so-called current path widening occurs, first and foremost, in
the heavily doped contact layer, but also in the underlying
p-doped layers.

DE102008014093A1 discloses a laser diode which is
suitable for generating laser radiation having reduced beam
divergence.

However, it is disadvantageous that the electrical resis-
tance is high and the thermal conductivity is low due to the
narrow p-contact. In addition, crystal defects can be created
by mechanical tensions exerted from the outside due to the
relatively narrow p-contact layer.

DISCLOSURE OF THE INVENTION

It is therefore an object of the present invention to realize
a low electrical resistance of the p-contact despite the low
beam divergence.

These and other objects are achieved according to the
invention by the features of claim 1 (device) and claim 13
(method). Expedient configurations of the invention are
included in the subclaims.

A diode laser according to the invention comprises first
n-type functional layers, a metal n-contact, an active layer
which is suitable for generating electromagnetic radiation
and which is arranged on the first functional layers, second
p-type functional layers which are arranged on the active
layer, wherein the second functional layers comprise first
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2

p-type layers and second p-type layers, a metal p-contact, a
current barrier which is arranged between the first p-type
layers and the second p-type layers, at least one facet for
coupling out electromagnetic radiation along a first axis,
wherein the first functional layers, the active layer and the
second functional layers are stacked along a second axis,
wherein the current barrier extends along a third axis,
wherein the current barrier has at least one opening, and a
first width of the opening along the third axis is smaller than
a second width of the metal p-contact along the third axis.

The idea of the present invention is to introduce a current
barrier into a diode laser in such a way that the size of the
contact surface of the metal p-contact and the thickness of
the second p-type layers lying under the metal p-contact can
be increased. The advantage of this is that the electrical
resistance can be significantly reduced by the large p-contact
surface without negatively influencing the beam properties,
and thicker second p-type layers allow mechanical tensions
to be relieved more easily, which has a positive effect on the
service life and beam quality of the laser.

The current barrier is preferably only introduced into
partial regions of the first p-type layers.

The first n-type functional layers preferably comprise a
n-cladding layer, a n-waveguide layer and a n-contact layer,
even more preferably the first n-type functional layers
consist of precisely one n-cladding layer, one n-waveguide
layer and one n-contact layer.

The first p-type layers preferably comprise a p-waveguide
layer and a p-cladding layer, even more preferably the first
p-type layers consist of precisely one p-waveguide layer and
one p-cladding layer.

The second p-type layers preferably comprise a p-contact
layer, even more preferably the second p-type layers consist
of precisely one p-contact layer.

A thickness of the first p-type layers is preferably smaller
than a thickness of the second p-type layers. This is advan-
tageous, because mechanical tensions of the semiconductor
layers can be relieved as a result.

In a preferred embodiment, a projection of the opening of
the current barrier along the second axis overlaps completely
with the metal p-contact. The advantage of this is that a
current expansion is reduced and, as a result, the laser
becomes more efficient.

According to a further embodiment of the invention, the
current barrier has a plurality of openings, wherein a pro-
jection of the openings along the second axis completely
overlaps with the metal p-contact. This is advantageous,
because a shaping of the optical laser beam field and,
consequently, an improvement in the beam quality can be
achieved by modulating the current density and, conse-
quently, the injected charge carriers in the active layer.

All of the openings in the current barrier are preferably
equally wide. This prevents disparities in the current density
in the active layer, resulting in additional advantages for the
beam quality.

A uniform distribution of the openings of the current
barrier along the lateral (third) axis is further preferred. This
guarantees that the active zone is utilized as completely as
possible.

In further embodiments according to the invention, at
least two active layers are preferably provided, which are
formed at a distance from one another along the second axis,
and wherein at least two current barriers are provided (that
is to say, at least two current barriers at a distance from one
another along the second axis for at least two active layers).
This makes it possible to combine a diode laser for two
frequencies or with double the output power at the same
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electric current with the advantages of the current barriers.
In this case, two emitters are stacked.

In a further embodiment according to the invention, at
least two active layers are preferably provided, which are
formed at a distance from one another along the second axis,
wherein only one current barrier is provided. The advantage
of this embodiment is the simpler production, since only one
current barrier has to be formed.

According to a further embodiment according to the
invention, at least two current barriers are provided, which
are at a distance from one another along the first axis. As a
result, the active zone is further utilized as completely as
possible and the beam properties of the laser are improved.

In an embodiment according to the invention, the width of
the opening of the current barrier varies along the first axis.
Here, the laser beam properties can be varied via the first
axis.

According to a further embodiment, current barriers are
provided along the first axis in the region of the facets.

The difference between the second width of the metal
p-contact and the first width of the opening of the current
barrier is preferably greater than 1 um, even more preferably
greater than 5 pm, even more preferably greater than 20 pm
and even more preferably greater than 50 pum. As the
difference between the second width of the metal p-contact
and the first width of the opening of the current barrier
increases, a lower electrical resistance is achieved due to the
wider metal p-contact and the heat dissipation becomes
more efficient, wherein a current expansion is simultane-
ously prevented.

The first width of the opening of the current barrier is
preferably greater than 0.5 wm, more preferably greater than
2 pm, more preferably greater than 5 pm, more preferably
greater than 10 pm, more preferably greater than 30 pm,
more preferably greater than 50 pm, more preferably greater
than 100 pwm, more preferably greater than 200 um and even
more preferably greater than 400 um. The current is con-
ducted more efficiently through the barrier thanks to a larger
opening in the current barrier, but without accepting a
current expansion.

The thickness of the current barrier is preferably greater
than 0.10 um, more preferably greater than 0.15 pm, even
more preferably greater than 0.20 um, even more preferably
greater than 0.25 pum, even more preferably greater than 0.30
um, even more preferably greater than 0.40 um, even more
preferably greater than 0.50 um and even more preferably
greater than 1.00 um. The electrical conductivity becomes
more resistant due to a thicker current barrier.

The distance of the current barrier from the active layer is
preferably smaller than 1 um, more preferably smaller than
0.5 um, more preferably smaller than 0.2 um, more prefer-
ably smaller than 0.1 um and even more preferably smaller
than 0.01 pm. The current expansion can be better prevented
by a smaller distance of the current barrier from the active
layer.

The thickness of the first p-type layers is preferably
smaller than 5 pm, more preferably smaller than 2 pm, more
preferably smaller than 1 um, more preferably smaller than
0.5 pm, more preferably smaller than 0.2 pm and even more
preferably smaller than 0.1 um. The introduction of the
current barrier can be facilitated by smaller layer thicknesses
of the first p-type layers.

The thickness of the second p-type layers is preferably
greater than 0.05 pum, more preferably greater than 0.1 pm,
more preferably greater than 0.5 pum, more preferably greater
than 1 um and even more preferably greater than 5 pm.
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Mechanical stresses which lead to crystal defects can be
better relieved due to larger layer thicknesses of the second
p-type layers.

A quotient of the thickness of the second p-type layer to
the thickness of the first p-type layer is preferably greater
than 0.1, more preferably greater than 0.2, more preferably
greater than 1, more preferably greater than 2 and even more
preferably greater than 10. This results in the advantage that
the current expansion is minimized after the current crosses
the current barrier.

The diode laser is preferably configured as an edge-
emitting diode laser. The diode laser is preferably configured
as an optical amplifier. This results in the advantage that the
laser diode can be constructed as easily as possible.

A carrier substrate (for example GaAs, InP, GaSb or GaN)
is preferably provided, on which the indicated layer structure
is constructed.

The first n-type functional layers are preferably arranged
on the side of the active layer which faces the carrier
substrate, whereas the second p-type functional layers are
arranged on the side of the active layer which faces away
from the carrier substrate.

The metal n-contact is preferably arranged on the side of
the carrier substrate which faces away from the first n-type
functional layers.

The current barrier preferably has a specific electrical
resistance which is significantly greater than the specific
electrical resistance (hereinafter referred to as o,) for
example 0,=5.5x107> Q-cm?) of the layer structure used.
The specific electrical resistance of the resistance elements
is preferably more than 2 o, (for example 1.1x10™* Q-cm?),
further preferably more than 10 o, (for example 5.5x10~*
Q-cm?), further preferably more than 10* o, (for example
5.5x107% Q-cm?), further preferably more than 10° o, (for
example 5.5x1072 Q-cm?), further preferably more than 10*
o, (for example 5.5x107" Q-cm?), further preferably more
than 10° o, (for example 5.5 Q-cm?), further preferably
more than 10° o, (for example 5.5x10" Q-cm?), further
preferably more than 107 o (for example 5.5x10* Q-cm?),
further preferably more than 10® o, (for example 5.5x10°
Q-cm?) and, particularly preferably, more than 10° o, (for
example 5.5x10% Q-cm?).

In a further preferred configuration, a ratio of the specific
resistances of the current barrier in relation to the specific
resistance of the layer structure used is greater than 2, further
preferably greater than 10, further preferably greater than
10, further preferably greater than 10°, further preferably
greater than 10%, further preferably greater than 10°, further
preferably greater than 10°, further preferably greater than
107, further preferably greater than 10® and, particularly
preferably, greater than 10°.

The first p-type layers and the second p-type layers
preferably consist of different materials.

Further preferably, the current barrier and the first p-type
layers consist of the same base material, wherein the current
barrier is formed by introducing impurity atoms (also
referred to as foreign atoms) into the first p-type layers.

A further aspect of the present invention relates to a
method for producing a laser diode.

The indicated method for producing a laser diode com-
prises the following method steps: configuring first n-type
functional layers, configuring an active layer which is suit-
able for generating electromagnetic radiation and which is
arranged on the first functional layers, configuring first
p-type layers on the active layer, introducing foreign atoms
into the first p-type layers in order to configure a current
barrier, subsequently configuring second p-type layers on
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the first p-type layers, configuring a metal n-contact under
the first n-type functional layers and configuring a metal
p-contact on the second p-type layers, wherein the foreign
atoms are merely introduced into partial regions of the first
p-type layers, wherein a width of a partial region of the first
p-type layers, in which no foreign atoms are introduced, is
smaller than a width of the metal p-contact.

In a preferred embodiment, the foreign atoms are intro-
duced by means of a structured mask, the mask is more
preferably formed on the first p-type layers prior to the
introduction of the foreign atoms and is removed again
following the introduction of the foreign atoms into the first
p-type layers. This makes it easy to introduce foreign atoms
into the first p-type layers by, for example, implantation or
diffusion.

Silicon, oxygen, iron or selenium are preferably intro-
duced into the first p-type layers as foreign atoms in order to
configure the current barrier. This produces a long-term
stable and resistant current barrier.

The first n-type functional layers, the active layer, the first
p-type layers and the second p-type layers are preferably
formed by means of epitaxial processes.

In the method, the thickness of the first p-type layers is
preferably formed to be smaller than the thickness of the
second p-type layers.

In the method, the thickness of the current barrier is
preferably formed to be greater than 0.10 pm, more prefer-
ably greater than 0.15 um, even more preferably greater than
0.20 pum, even more preferably greater than 0.25 um, even
more preferably greater than 0.30 um, even more preferably
greater than 0.40 pm, even more preferably greater than 0.50
pm and even more preferably greater than 1.00 um. The
electrical conductivity becomes more resilient due to a
thicker current barrier.

A wider metal p-contact lowers the electrical resistance,
resulting in more efficient operation of the laser. The heat
dissipation during a p-bottom mounting of the laser is
additionally improved by a larger contact surface. Thicker
second p-type layers enlarge the distance from the metal
p-contact to the active layer and thus allow greater toler-
ances for facet coating and the p-bottom mounting.
Mechanical tensions, which are introduced by the mounting
in the semiconductor layers, are better relieved via thick
second p-type layers, as a result of which fewer crystal
defects are generated in the proximity of the active layer,
which improves the service life. Thicker second p-type
layers also have a positive effect on the degree of polariza-
tion and the form of the thermal lens and, consequently, on
the beam quality.

The various embodiments and aspects of the invention
indicated in this application can, unless otherwise stated in
the individual case, be advantageously combined with one
another. In particular, representations and descriptions
regarding preferred configurations and embodiments of the
method can constantly be transferred to the device accord-
ingly, and vice versa.

BRIEF DESCRIPTION OF THE DRAWINGS

The invention is explained below in exemplary embodi-
ments with reference to the associated drawing, wherein:

FIG. 1 shows a laser diode according to the invention in
a schematic sectional representation,

FIG. 2 shows a further laser diode according to the
invention in a schematic sectional representation,

FIG. 3A shows yet another laser diode according to the
invention in a schematic sectional representation,
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FIG. 3B shows yet another laser diode according to the
invention in a schematic sectional representation,

FIG. 4 shows the laser diode according to the invention
from FIG. 1 in a schematic representation in a top view,

FIG. 5 shows the laser diode according to the invention
from FIG. 2 in a schematic representation in a top view,

FIG. 6 shows a variant of the laser diode according to the
invention from FIG. 1 in a schematic representation in a top
view,

FIG. 7 shows a further variant of the laser diode according
to the invention from FIG. 1 in a schematic representation in
a top view, and

FIG. 8 shows yet another variant of the laser diode
according to the invention from FIG. 1 in a schematic
representation in a top view.

DETAILED DESCRIPTION OF THE DRAWINGS

FIG. 1 shows a first embodiment of a laser diode accord-
ing to the invention in a schematic sectional representation.
The laser diode has a layer construction having a metal
n-contact 1, first n-type functional layers 2 arranged thereon
(including n-type carrier substrate), an active layer 3
arranged thereon, first p-type layers 4 arranged thereon, a
current barrier 5, second p-type layers 7 arranged thereon
and a metal p-contact 8 arranged thereon, wherein a bound-
ary surface 6 is introduced (or formed) between the first
p-type layers 4 and the second p-type layers 7. In the
embodiment in FIG. 1, the current barrier 5 is formed as a
part of the first p-type layers 4 implanted with foreign atoms,
wherein the non-implanted part of the first p-type layers 4 is
formed with a first thickness hl, the current barrier 5 is
formed with a thickness d1 and the second p-type layers 7
are formed with a second thickness h2. The current barrier
5 is formed with an opening having the first width W1 and
the metal p-contact is formed with a second width W2. The
width of the metal n-contact is formed to correspond to the
third width W3 of the laser diode chip. In this embodiment,
the current barrier 5 with its opening is utilized to restrict the
current path. The current flows from the metal p-contact 8
through the opening of the current barrier 5 in the direction
of the active layer 3. The current barrier 5 counteracts the
expansion of the current. This guarantees that a wide p-con-
tact 8 can be utilized. Since the current expansion is coun-
teracted, the second p-type layers 7 can also be expanded in
their layer thickness without having negative effects on the
current expansion.

In the preferred exemplary embodiment for generating
laser radiation having a wavelength of 920 nm, the active
layer 3 is, e.g., preferably formed from In,Ga,_,As with a
thickness of 7 nm and a molar In proportion y of 10%. The
first n-type functional layers 2, first p-type layers 4, current
barrier 5 and second p-type layers 7 are produced from
Al Ga,_ As. The first n-type functional layers 2 preferably
consist of a n-cladding layer having a molar Al proportion x
in Al Ga,  As of 35% and a layer thickness of 1.5 ym, a
n-waveguide layer with a layer thickness of 2.5 um, in which
the molar Al proportion of 35% at the boundary with the
n-cladding layer drops to 20% at the lower boundary with
the active layer 3. The first p-type layers 4 having a layer
thickness h3 consist of a p-type waveguide layer having a
layer thickness of 0.25 um, in which the molar Al proportion
of 20% at the boundary with the active layer 3 increases to
70%, and an adjoining p-cladding layer having a layer
thickness of 0.6 um and a molar Al proportion of 70%. The
molar Al proportion in the second p-type layers 7 having a
thickness h2 of 1 um is 0%.
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FIG. 2 shows a further embodiment of a laser diode
according to the invention in a schematic sectional repre-
sentation. In this embodiment, the current barrier 5 is
formed, by way of example, with four openings having
widths W11, W12, W13 and W14. This achieves a modu-
lation of the current density and, consequently, of the
injected charge carriers in the active layer along the third
axis X, as a result of which the optical laser beam field is
shaped and an improvement in the beam quality can be
achieved. In a preferred embodiment, the widths W11, W12,
W13 and W14 of the openings of the current shield are the
same size, as a result of which a particularly homogeneous
power distribution along the second axis Y is achieved.

FIG. 3A shows a further embodiment of a laser diode
according to the invention in a schematic sectional repre-
sentation. In this embodiment, the laser diode is formed
along the second axis Y with two stacked emitters a, b,
wherein a current barrier Sa, 55 is formed for each emitter.
The two emitters are preferably separated from one another
by a tunnel diode 10. In this embodiment, double as much
light output can be generated with the same current by the
contacts 1, 8, with constant utilization of current barriers 5a,
5b in order to counteract the expansion of the current.

FIG. 3B shows a further embodiment of a laser diode
according to the invention in a schematic sectional repre-
sentation. In this embodiment of a laser diode having two
stacked emitters a, b along the second axis Y, the expansion
of the current is only prevented by a current barrier 5a for
the lowest emitter. The advantage of this embodiment with
respect to that of FIG. 3A is the simpler production since
only one current barrier has to be formed.

FIG. 4 shows the laser diode according to the invention
from FIG. 1 in a schematic representation in a top view. The
metal p-contact 8 is depicted in a transparent manner as a
wave pattern, so as not to conceal the underlying opening of
the current barrier 5. In this embodiment, the current barrier
5 has an opening. The width W1 of the opening extends in
an unchanged manner in the direction of the first axis Z.

FIG. 5 shows the laser diode according to the invention
from FIG. 2 in a schematic representation in a top view. In
this embodiment, the current barrier 5 has four openings
having widths W11, W12, W13 and W14. The widths W11,
W12, W13, W14 of the openings remain constant in the
direction of the first axis Z. In a preferred embodiment, the
widths W11, W12, W13 and W14 of the openings of the
current shield are the same size, as a result of which a
particularly homogeneous power distribution along the sec-
ond axis Y is achieved.

FIG. 6 shows a further embodiment of the laser diode
according to the invention from FIG. 1 in a schematic
representation in a top view. In this embodiment, six current
barriers 5 are at a distance from one another with distances
L1, L2, .3, L4 and L5 along the first axis Z. Each of the
current barriers has an opening with the same width W1 and
in the same position relative to the third axis X. In a
preferred embodiment, the distances of the current barriers
5 are equidistant, i.e., the distances [.1, .2, L3, L4 and L5
are the same size. As a result, a periodic modulation of the
current density and, consequently, of the injected charge
carriers in the active layer along the first axis Z is achieved,
as a result of which the optical laser beam field is likewise
periodically modulated. This can suppress the filamentation
in broad-stripe lasers and, consequently, improve the beam
quality.

FIG. 7 shows a further embodiment of the laser diode
according to the invention from FIG. 1 in a schematic
representation in a top view. In this embodiment, there is a
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current barrier 5 with an opening. The opening varies in its
width (from W1r to W1f) in the direction of the third axis X
along the first axis Z. This can be used to vary the optical
power density along the first axis Z.

FIG. 8 shows a further embodiment of the laser diode
according to the invention from FIG. 1 in a schematic
representation in a top view. In this embodiment, the current
barriers also extend with an expansion along the first axis Z
of Lf and Lr along a region of the facets 21, 22. This can
reduce the service life of the laser.

LIST OF REFERENCE NUMERALS

1 Metal n-contact
2 First n-type functional layers including n-type carrier
substrate
3 Active layer
4 First p-type functional layers
5 Current barrier
6 Boundary surface between the first p-type functional
layers and the second p-type functional layers
7 Second p-type functional layers
8 Metal p-contact
X Third axis
Y Second axis
Z First axis
h1 Distance of the current barrier from the active layer
(thickness of a non-implanted part of the first p-type layers)
d1 Thickness of the current barrier
h2 Thickness of the second p-type layers
h3 Thickness of the first p-type layers
W1 First width of the opening of the current barrier
W2 Second width of the metal p-contact
W3 Third width of the metal n-contact
W11-W14 Width of openings in a current barrier
Wila Width of the opening of a first current barrier
W15 Width of the opening of a second current barrier
W1r Width of the opening of a current barrier on a first
facet
W1/ Width of the opening of a current barrier on a second
facet
L Distance of the facets (length of the resonator)
L1-L5 Distances of the current barriers
10 Tunnel diode
21 First facet
22 Second facet
2a-7a Layers of the first laser
2b-7b Layers of the second laser
The invention claimed is:
1. A diode laser having a layer structure, the layer struc-
ture comprising:
first n-type functional layers;
a metal n-contact;
an active layer which is configured for generating elec-
tromagnetic radiation and which is arranged on the first
functional layers;
second p-type functional layers which are arranged on the
active layer, wherein the second functional layers com-
prise first p-type layers and second p-type layers,
wherein the first p-type layers comprise a p-type wave-
guide layer and a p-type cladding layer, and the second
p-type layers comprise a p-type contact layer;
a metal p-contact;
a current barrier which is introduced between the first
p-type layers and the second p-type layers; and
at least one facet for coupling out electromagnetic radia-
tion along a first axis,
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wherein the first functional layers, the active layer and the
second functional layers are stacked along a second
axis,

wherein the current barrier extends along a third axis,

wherein the current barrier has at least one opening, and

wherein a first width of the opening of the current barrier
along the third axis is smaller than a second width of
the metal p-contact along the third axis, and a projec-
tion of the first width onto the metal p-contact lies
within the second width;

wherein the current barrier is formed by the introduction

of impurity atoms into the first p-type layers by implan-
tation or diffusion;
wherein a specific electrical resistance of the current
barrier is more than double the amount of a specific
electrical resistance of the layer structure, and

wherein the thickness of the first p-type layers is less than
2 um and the thickness of the second p-type layers is
greater than 0.5 pm.

2. The diode laser of claim 1, wherein the current barrier
is only introduced into partial regions of the first p-type
layers.

3. The diode laser of claim 1, wherein the first n-type
functional layers consist of precisely one n-cladding layer,
one n-waveguide layer and one n-contact layer.

4. The diode laser of claim 1, wherein the first p-type
layers consist of precisely one p-waveguide layer and one
p-cladding layer.

5. The diode laser of claim 1, wherein the second p-type
layers consist of precisely one p-contact layer.

6. The diode laser of claim 1, wherein the first p-type
layers and the second p-type layers consist of different
materials.

7. The diode laser of claim 1, wherein a thickness of the
first p-type layers is smaller than a thickness of the second
p-type layers.

8. The diode laser of claim 1, wherein the current barrier
has a plurality of openings, wherein a projection of the
openings along the second axis completely overlaps with the
metal p-contact.

9. The diode laser of claim 1, wherein at least two active
layers are formed at a distance from one another along the
second axis, and wherein at least two current barriers are
provided, which are formed at a distance from one another
along the second axis.

10. The diode laser of claim 1, wherein at least two active
layers are formed at a distance from one another along the
second axis, and wherein only one current barrier is pro-
vided.

11. The diode laser of claim 1, wherein at least two current
barriers are provided, which are formed at a distance from
one another along the first axis.
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12. The diode laser of claim 1, wherein the width of the
opening of the current barrier varies along the first axis.

13. A method for producing a diode laser having a layer
structure, comprising the following method steps:

forming first n-type functional layers;

forming an active layer which is configured for generating

electromagnetic radiation and which is arranged on the
first functional layers;

forming first p-type layers on the active layer, wherein the

first p-type layers comprise a p-type waveguide layer
and a p-type cladding layer, wherein the thickness of
the first p-type layers is less than 2 pm;

introducing impurity atoms into the first p-type layers by

implantation or diffusion in order to form a current
barrier;
subsequently forming second p-type layers on the first
p-type layers, wherein the second p-type layers com-
prise a p-type contact layer, wherein the thickness of
the second p-conductive layers is greater than 0.5 pm;

forming a metal n-contact under the first n-type functional
layers and configuring a metal p-contact on the second
p-type layers, wherein a first width of a partial region
of the first p-type layers, in which no impurity atoms
are introduced, is smaller than a second width of the
metal p-contact, and a projection of the first width onto
the metal p-contact lies within the second width; and

wherein the current barrier is formed such that a specific
electrical resistance of the current barrier is more than
double the amount of a specific electrical resistance of
the layer structure.

14. The method of claim 13, wherein the impurity atoms
for forming the current barrier are only introduced into
partial regions of the first p-type layers.

15. The method of claim 13, wherein the impurity atoms
are introduced by means of a structured mask.

16. The method of claim 15, wherein the mask is formed
on the first p-type layers prior to the introduction of the
impurity atoms and is removed again following the intro-
duction of the impurity atoms into the first p-type layers.

17. The method of claim 13, wherein silicon, oxygen, iron
or selenium are introduced into the first p-type layers as
impurity atoms.

18. The method of claim 13, wherein the first n-type
functional layers, the active layer, the first p-type layers and
the second p-type layers are formed by epitaxial processes.

19. The method of claim 13, wherein a thickness of the
first p-type layers is formed to be smaller than a thickness of
the second p-type layers.

* * * * *



