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(57) ABSTRACT

An optoelectronic component with a semiconductor body
includes an active region suitable for generating radiation,
and two electrical contacts arranged on the semiconductor
body. The contacts are electrically connected to the active
region. The contacts each have a connecting face that faces
away from the semiconductor body. The contact faces are
located on a connection side of the component and a side of
the component that is different from the connection side is
mirror-coated. A method for the manufacture of multiple
components of this sort is also disclosed.
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OPTOELECTRONIC COMPONENT AND
METHOD FOR THE MANUFACTURE OF A
PLURALITY OF OPTOELECTRONIC
COMPONENTS

[0001] This patent application is a national phase filing
under section 371 of PCT/DE2008/000704, filed Apr. 25,
2008, which claims the priority of German patent application
10 2007 019 776.6, filed Apr. 26, 2007, each of which is
incorporated herein by reference in its entirety.

BACKGROUND

[0002] The present invention concerns an optoelectronic
component, in particular, an optoelectronic component suit-
able for the generation of radiation, and a method for the
manufacture of a plurality of such components.

SUMMARY

[0003] In onc aspect, the present invention discloses an
optoelectronic component with a high radiant exitance that
can be manufactured in a simplified way. A cost effective
manufacturing method for the manufacture of components of
this type should also be disclosed.

[0004]
power emitted by the component when it is operated in W per
m?2 of the component’s output face from which the radiation
with this radiation power emerges.

[0005] An optoelectronic component in accordance with
the invention comprises a semiconductor body that has an
active region suitable for radiation generation and at least two
electrical contacts arranged on the semiconductor body. The
contacts are electrically conductively connected to the active
region, and each of the contacts has a connecting face that
faces away from the semiconductor body. The connecting
faces are located on a connection side, in particular, a com-
mon connection side, of the component, and a side of the
component, other than the connection side, is mirror-coated.
[0006] The semiconductor body preferably comprises a
sequence of semiconductor layers that comprises the active
region. The sequence of semiconductor layers may form the
semiconductor body and may, in particular, be grown epitaxi-
ally.

[0007] The mirror-coated side of the component is expedi-
ently reflective for the radiation that is to be generated in the
activeregion. Radiation that reaches the mirror-coated side of
the component will be reflected back into the component
owing to the mirror coating. By means of the mirror coating,
radiation that would emerge from the component if the mirror
coating were absent from this side can be diverted to one or a
plurality of output faces of the component. Emergence of
radiation from the component through the mirror-coated side
is thus reduced or entirely avoided. As a result, the radiation
power emitted from the output surface(s) is increased and the
radiant exitance from the output surface is also increased
correspondingly.

[0008] A reflectivity of the mirror coating for the radiation
that is to be generated in the active region is preferably 80%
or more, particularly preferably 90% or more, most prefer-
ably 95% or more, e.g., 96% or more.

[0009] For the mirror coating, the mirror-coated side is
expediently provided with a mirror layer. The mirror layer is
preferably deposited on the component, e.g., by means of a

Tha radiant ovitance horo rotore to tho radiation
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PVD or CVD method (PVD: physical vapor deposition;
CVD: chemical vapor deposition), such as by sputtering,
vapor deposition or reactive sputtering.

[0010] The component is, furthermore, preferably mirror-
coated on the outside. A side face of the component that
delimits the componentina primary lateral direction of extent
of the active region is, for instance, mirror-coated for this
purpose.

[0011] Inone preferred embodiment, the mirror layer com-
prises a mirror metallization or a mirror alloy that itself pref-
erably contains at least one metal. In particular, the mirror
layer may be formed electrically conductive. The mirror layer
may, for instance, contain Ag, Alor Au. The mirror layer may,
in particular, be implemented as a mirror metallization, using,
for example, one of the named metals, or as an alloy layer,
using, for example, at least one of the named metals. Metals
or alloys exhibit high reflectivities over a wide spectral range,
but often also in the spectral range of heat radiation.

[0012] Alternatively or in addition to an electrically con-
ductive mirror layer, such as an electrically conductive mirror
metallization or an electrically conductive mirror alloy layer,
the mirror coating, in particular, the mirror layer, may com-
prise a cold-light reflector. Preferably, the cold-light reflector
is implemented in such a way that it reflects the radiation
generated in the active region, yet transmits waste heat occur-
ring in the component when the radiation is generated. In this
way, the risk of thermally induced damage to the component
resulting from excessive internal temperatures within the
component is minimized.

[0013] In one preferred embodiment, the mirror coating
and, in particular, the mirror layer compriscs a diclectric
mirror layer. When a dielectric mirror layer is used, it is
possible to omit extensive insulation measures required to
insulate the mirror layer from electrically conductive ele-
ments of the component in order to prevent a short-circuit. A
dielectric mirror layer can be implemented as a multi-layer
structure, incorporating dielectric layers with different
refractive indices. The cold-light reflector may, in particular,
be implemented as a dielectric multi-layer structure.

[0014] In a further preferred embodiment, the mirror coat-
ing and, in particular, the mirror layer comprises a dielectric
mirror layer and an electrically conductive mirror layer. A
dielectric mirror layer, e.g., the cold-light reflector, may thus
be employed in combination with an electrically conductive
mirror layer, e.g., a mirror metallization or a mirror alloy of
the type described further above. In this case, the electrically
conductive mirror layer is advantageously located on that side
of the dielectric mirror layer that faces away from the com-
ponent. Radiation generated in the active region then first
meets the dielectric mirror, where it may be partially retlected
already. A portion of the radiation that passes through the
dielectric mirror layer may be reflected at the electrically
conductive mirror layer. Both, the dielectric mirror layer and
the electrically conductive mirror layer, thus contribute to the
total reflectivity of the mirror coating. It is therefore possible
under appropriate circumstances to use materials with a rela-
tively low reflectivity, e.g., of 80% or less and preferably of
70% or more, for a mirror metallization or alloy. By providing
a dielectric mirror layer. an increase in the total reflectivity of
the mirror coating that comprises the dielectric mirror layer
and the electrically conductive mirror layer can be achieved.
[0015] Preferably, the component is implemented as a
light-emitting diode, particularly preferably for the genera-
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tion and, in particular, for the output of incoherent radiation.
The component, moreover, is preferably designed to generate
visible radiation.

[0016] External electrical contact connection of the com-
ponent from the connection side may be made via the con-
necting faces of the contacts. In this way, it is possible to avoid
the need to provide clectrical contacts on other sides of the
component. Electrical contacts for optoelectronic compo-
nents, e.g., contact metallizations or alloy-based contacts,
usually absorb significant amounts of the radiation generated
in the active region. Because, in the present case, both con-
necting faces are located on the same side of the component,
it is possible for radiation to be output through any other side
of the component without a contact being provided on that
side. Absorption in a contact on the output side is avoided in
this way. Apart from the connection side, the remaining outer
sides of the not-yet mirror-coated component may be free
from any absorbent structures, such as absorbent metals, that
would hinder the output. The radiant exitance output from the
output face can be increased by the additional reflective mir-
ror coating.

[0017] The output face is advantageously not mirror-
coated.
[0018] Furthermore, the provision of two contacts on the

common connection side of the optoelectronic component
gsimnlifies economical comnosite manufacture of comno-

simplifies economical composite manufacture of compe
nents of this type.

[0019] Inonepreferred embodiment, the connection side of
the component is the mounting side of the component. The
mounting side of'the component here refers to the side of the
component that faces a connection carrier when the compo-
nent is mounted on the external connection carrier, preferably
a connection carrier of large area such as a circuit board. The
contacts of the component may be electrically conductively
connected with connection conductors of the connection car-
rier, allowing external electrical power to be supplied to the
active region for operation of the component. The conductive
connection may be implemented by means of an electrically
conductive connecting layer. A bond wire, which has a high
space requirement owing to the curve of the wire, is not
required for making contact with the component.

[0020] The connecting faces of the contacts of the compo-
nent are preferably formed for electrical connection to the
connection conductors of a connection carrier by means of an
electrically conductive layer connection. The connecting
faces may, for instance, each be formed by means of a solder.
[0021] The component may be designed as a surface-
mountable device (SMD).

[0022] Inamethodaccording to the invention for the manu-
facture of a plurality of optoelectronic components, a com-
posite element comprising a carrier layer and a plurality of
semiconductor bodies arranged on the carrier layer, prefer-
ably next to one another, each of the semiconductor bodies
comprising an aclive region suitable [or generating radiation,
is at first provided.

[0023] A mirror layer is then applied onto the composite
element. The mirror layer may, in particular, be deposited
onto the composite element. The PVD or CVD methods men-
tioned above are, for instance, suitable for this purpose.
[0024] The semiconductor bodics arc preferably imple-
mented as discrete semiconductor bodies, arranged spaced
apart from each other on the common carrier layer.

[0025] After application of the mirror layer, the composite
element is singularized into a plurality of optoelectronic com-
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ponents, the components each having an output face and a
mirror-coated side-face, different from the output face, which
delimits the component and which is provided with the mirror
layer.

[0026] Themirror-coated side-face delimits the component
preferably in a lateral direction, in particular, in the direction
of extent of the active region. The side face may extend away
from the connection side of the component, extending in the
direction of and preferably as far as to a side of the component
that faces away from the connection side.

[0027] The mirror layer applied onto the composite ele-
ment and/or the carrier layer is preferably cut through when
the components are singularized. The components that have
been singularized from the composite element may accord-
ingly each include a part of the mirror layer that was applied
onto the composite element.

[0028] Components with a mirror-coated side-face may
thus be manufactured in a composite, which is an aid to
economical manufacture of a plurality of components of the
same type.

[0029] The method of manufacture according to the inven-
tion is preferably employed for the manufacture of optoelec-
tronic components according to the invention, so that features
described above and below for the component may also apply
to the method of manufacture, and vice versa.

[0030] The semiconductor bodies of a composite element
are preferably all of the same type, in particular, being formed
with the same sequence of identically constituted semicon-
ductor layers.

[0031] The output face of the component may be a singu-
larized output face, i.e., an output face formed during the
singularization process. In this case the output surface pref-
erably delimits the component laterally.

[0032] Inone preferred embodiment, the electrical contacts
for electrical contact connection with the semiconductor
body of the component that is to be manufactured are pro-
vided before the mirror layer is applied. Thereby, two con-
tacts are preferably assigned to one semiconductor body of
the composite element, and these contacts are arranged on
one side of the semiconductor body, in particular, on the same
side of the semiconductor body, preferably the connection
side of the later component. The contacts preferably are elec-
trically conductively connected to the active region of the
semiconductor body (that is assigned to the contact con-
cerned). The contacts, furthermore, are expediently at least
partially arranged on the same face of the semiconductor
body, particularly on the side of the active region that [aces
away from the carrier layer.

[0033] Arranging the contacts in this way on one side of the
semiconductor body simplifies the manulacture of a plurality
of components in a composite.

[0034] In a further preferred embodiment, the component
comprises a carrier on which the semiconductor body is
located. A semiconductor body that has been grown epitaxi-
ally may be mechanically stabilized by the carrier. In this way
the risk of damage to the semiconductor body is reduced. The
carrier may be formed, when singularizing the composite
element, from the carrier layer which is cut through during
singularization.

[0035] The carrier layer may be formed from the growth
substrate on which a semiconductor layer structure was
grown, from which layer structure the semiconductor bodies
of the composite element are formed.
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[0036] The carrier may, however, also be different from the
growth substrate. After the semiconductor layers for the semi-
conductor bodies have been grown on the substrate, it may be
removed. Expediently, the carrier, or a corresponding carrier
layer from which a carrier is singularized, is provided before
the substrate is removed, so that the semiconductor material is
mechanically stabilized during removal. The component may
thus be free from the growth substrate that was used to grow
the semiconductor layers of the semiconductor body.

[0037] Alternatively, however. a carrier that stabilizes the
semiconductor body may be omitted. The component may, in
particular, consist of the epitaxially grown semiconductor
layers of the semiconductor body, the contacts and, if appli-
cable, further layers applied to the semiconductor body that
are preferably not sell-supporting. The contacts and/or the
further layers applied to the semiconductor body may be
applied to the semiconductor body by a deposition process.
During deposition, the layer thickness increases with the
deposition time.

[0038] The component may therefore be implemented as a
carrier-less component. It is possible to dispense with a spe-
cially provided, in particular, a self-supporting, carrier for
mechanical stabilization of the semiconductor body. The sub-
strate for epitaxial growth may, for instance, be removed for
a carrier-less component.

1002391 O"ving to the absence of a rier. a very low com-

[0039] he absence of a carrier, a very low com
ponent height can be achieved. In comparison with compo-
nents that have carriers, the handling, e.g., during mounting,
of components of this type calls for increased care in order to
avoid damaging the component.

[0040] In a preferred embodiment, the connecting faces of
the contacts arc arranged on a common, preferably planc,
surface of the semiconductor body. The connecting faces
may, in particular, extend over this surface. This surface is
preferably arranged between the active region and the con-
necting faces of the contacts. One of the contacts is expedi-
ently electrically conductively connected, preferably directly,
to the semiconductor body on the side of this surface of the
semiconductor body. The other contact then preferably is
electrically conductively connected to the semiconductor
body on that side of'the active region that faces away from this
surface.

[0041] The connecting faces are, moreover, preferably
located on the side of the active region of the semiconductor
body that faces away from the carrier.

[0042] The contacts are, furthermore. preferably applied to
the semiconductor body, and particularly preferably are
deposited onto the semiconductor body. The contacts may, for
instance, be applied to the semiconductor body by means of a
PVD or CVD method, such as by vapor deposition or one of
the other methods mentioned further above.

[0043] In another preferred embodiment, the contacts are
electrically insulated from one another on the connection
side. The contacts may be electrically separated from one
another onthe connection side by means of an insulation layer
for this purpose.

[0044] In another preferred embodiment, one of the con-
tacts extends in an area between the semiconductor body and
the connecting face of the other contact. In spite of arranging
the two connecting faces on one side of the semiconductor
body, injection of charge carriers into the semiconductor
body that is distributed over the lateral extent of the semicon-
ductor body can be achieved by extending the one contact
underneath the connecting face of the other contact.
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[0045] In another preferred embodiment, one of the con-
tacts is electrically conductively connected to the semicon-
ductor body on the connection side, while the other contact is
electrically conductively connected to the semiconductor
body on the side of the active region that faces away from the
connection side of the component. The last-mentioned con-
tact may extend for this purpose from the connection side over
the region of the active region as far as the side of the active
region that faces away from the connection side, and may be
electrically conductively connected to the semiconductor
body on this side. Expediently, for this purpose this contact is
electrically insulated from the semiconductor body from the
connection side as far as to the side of the active region that
faces away from the connection side, for example, by means
of an insulating layer that extends along the semiconductor
body. In this way, a short-circuit of the component may be
avoided.

[0046] An opening may be formed through the active
region in the semiconductor body, through which opening the
contact extends from one side of the active region to the other
side of the active region. The opening may, for instance, be
formed by a recessed region of the semiconductor body that
penetrates from the connection side into the semiconductor
body and is filled with the contact material. In particular, a
plurality of openings through the active region can be present,
through which the contact can extend from one side of the
active region to the other side of the active region.

[0047] Alternatively or in addition to the provision of an
opening, the contact may also extend next (o a side [ace that
laterally delimits the semiconductor body from the connec-
tion side as far as to the side of the active region that faces
away from the connection side. In this casc, a local recess in
the semiconductor body may be omitted. The contact, for this
purpose may, for instance, at least in some areas, be formed in
the form of a frame. Here again it is expedient to electrically
insulate the contact from the active region, for instance by
means of an insulation layer extending along the side face, so
that a short-circuit of the component is avoided.

[0048] In a further preferred embodiment one of the con-
tacts comprises a contact layer. This contact layer is prefer-
ably in an area arranged between the semiconductor body and
the connecting face of the other contact. Preferably, the con-
tact layer extends extensively over the semiconductor body.
Thecontact layer may extend, in particular, from the connect-
ing face of the one contact as far as, and preferably under, the
connecting face of the other contact. The contact layer per-
mits large-area electrical conductive connection of the con-
tact to the semiconductor body, so that through this contact
homogeneous injection of charge carriers into the semicon-
ductor body can be achieved over a large area.

[0049] The contact layer is preferably interrupted, prefer-
ably it is interrupted only, to permit the other contact to pass
through the contact layer. The contact layer can thus be imple-
mented as a continuous layer or as a layer that is interrupted
to permit the passage of the other contact. Expediently, the
contact layer is electrically insulated for this purpose from the
other contact. A recess in the contact layer can, for instance,
be omitted if the other contact extends next to a side face of
the semiconductor body from the connection side as far as to
the side of the active region that faces away from the connec-
tion side.

[0050] 1In a further preferred embodiment, the component
comprises a reflector layer, particularly on the connection
side. One of the contacts, preferably the contact with the
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contact layer, may comprise the reflector layer. The reflector
layer is expediently arranged on a side of the contact layer that
faces away from the semiconductor body. The reflector layer
is, moreover, preferably arranged between the connecting
face of one of the contacts, particularly preferably between
the connecting faces of both contacts, and the semiconductor
body. By means of the reflector layer, radiation that is gener-
ated within the active region and that emerges from the semi-
conductor body in the dircection of the connection side may be
reflected back into the semiconductor body. In this way,
absorption of the radiation in the contacts can be minimized.
As a result, the radiation power that can be output from the
component is increased.

[0051] In a further preferred embodiment, the composite
element is provided a protective layer in some areas prior to
the application of the mirror layer. The protective layer is
preferably removed after the mirror layer has been applied.
The protective layer can provide protection to those areas of
the composite element that are not to be directly covered by
the mirror layer. Any material for the mirror layer that hap-
pens to reach the protective layer can be removed together
with the protective layer. It is particularly advantageous to
cover the contacts with the protective layer. In this way a
short-circuit of the contacts by electrically conductive mirror
layer material can be avoided.

[0052] In a further preferred embodiment, one face of the
composite element intended to form the output face is at first
mirror-coated, and the mirror layer is then removed again to
form the output face. Preferably the mirror layer for the out-
put face is removed from the composite element before the
composite element is singularized into components. The mir-
ror layer may, for instance, be removed by means of a
mechanical process, e.g., by means of grinding.

[0053] In a further preferred embodiment, the face of the
composite element that is intended to form the output face is
covered with the protective layer, the protective layer is then
mirror-coated, and the mirror-coated protective layer is then
removed again. Preferably, the protective layer is removed
prior to singularization of the composite element. An output
face for the component without mirror coating may be pro-
vided also in this way.

[0054] In a further preferred embodiment, a side of the
composite element that is intended to form the output face, in
particular, a face of the composite element that is intended to
form the output face, is shadowed during application of the
mirror layer. If this side is shadowed during the application of
material for the mirror layer onto the composite element, then
the side of the composite element that is intended to form the
output face, and therefore also the output face, are not covered
with the material [or the mirror layer. For this purpose, the
composite element may be arranged on an auxiliary carrier in
such a way that the side that is intended to form the output face
faces the auxiliary carrier.

[0055] Alternatively, it may also be expedient for the com-
posite element to be arranged with the connection side on the
auxiliary carrier in such a way that the connection side is
shadowed when the mirror layer is applied. In this case the
connection side faces the auxiliary carrier.

[0056] In a further preferred embodiment, the output face
of a component is created when the composite element is
singularized. Singularization of the composite element may,
for instance, create two components with output faces that
face one another.
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[0057] In a further preferred embodiment, the output face
of the component comprises raised areas and depressions. A
plurality of depressions may be formed in the output face for
the singularization and, in particular, during singularization
of the component. The depressions may, for instance, be
generated by scribing, in particular, by means of a laser. A
raised ared is [ormed between two neighboring depressions.
If the output face has a structured surface, output of radiation
from the output face is advantageously simplified. In particu-
lar, total reflection at the output face may be perturbed by the
structure of the output face.

[0058] In a further preferred embodiment, the composite
element is mirror-coated on every side and preferably over its
whole area (if applicable, with the exception of the shadowed
side), in particular, after the contacts have been provided.
[0059] The finished component may, with the exception of
the output face and, preferably, the connection side, be mir-
ror-coated on every side, in particular, on the outside. As a
result of reflection at the mirror-coated sides, radiation in the
component is guided to the output face. By means of mirror
coating on every side a particularly high radiant exitance can
be achieved from the non-mirror-coated output face.

[0060] One, a plurality of, or all the mirror-coated sides or
faces of the component can be mirror-coated over their whole
area.

[0061] The output face may be formed by means of a sur-
face of the carrier, preferably a side face of the carrier, e.g., for
a laterally emitting component, or the surface of the carrier
that faces away [rom the connection side, e.g., for a surface-
emitting component, or by a surtace ot the semiconductor
body, preferably a side face of the semiconductor body, e.g.,
for a latcrally emitting component, or the surface of the semi-
conductor body that faces away from the connection side,
e.g., for a surface-emitting component. Forming the output
face by means of a surface of the semiconductor body is
particularly expedient for carrier-less components.

[0062] In a further preferred embodiment, the side of the
carrier that faces away from the semiconductor body, one or a
plurality of side faces that delimit the carrier, and/or one or a
plurality of side faces that delimit the semiconductor body is
mirror-coated. Alternatively or in addition, the side of the
carrier that faces the semiconductor body may be mirror-
coated, particularly in regions in which the carrier is free from
the semiconductor body.

[0063] In a further preferred embodiment. a plurality of
composite elements is provided, arranged on an auxiliary
carrier. The auxiliary carrier is preferably expandable. The
expandable auxiliary carrier is preferably expanded prior to
applying the mirror layer that is, for example, applied to the
plurality of composite elements, so that an interspace in
between neighboring composite elements is enlarged during
application of the mirror layer. Applying the mirror layer to
those faces of neighboring composite elements that face one
another is made easier in this way.

[0064] In a further preferred embodiment, the composite
elements are obtained by singularizing an initial composite.
The initial composite is preferably arranged on the auxiliary
carrier before the initial composite is separated, so that the
singularized composite elements are stabilized by the auxil-
iary carrier and are, in particular, held in composite by the
auxiliary carrier. The initial composite may comprise a semi-
conductor layer structure, from which the semiconductor
bodies are formed prior to singularizing the initial composite.
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The contacts, moreover, are preferably formed prior to sin-
gularization of the initial composite.

[0065] The component may be configured as a component
that emits laterally (known as a side-looker) or as a surface-
emitting component (known as a top-looker).

[0066] In the first case the output face of the component
extends transversally to the primary lateral direction of extent
of the active region, and, in particular, transversally to the
connecting face. In this case, the output face may be formed
by a side face that laterally delimits the carrier. The mirror
coating guides the radiation to this output face. A side-looker
ot this type can be manufactured economically in the com-
posite. A laterally-emitting component may emit radiation
parallel to a mounting surface where this component is
mounted on the connection carrier.

[0067] It has been found particularly advantageous for a
side-looker component if a mirror-coated face of the compo-
nent, running obliquely with respect to the active region, in
particular, at an, preferably acute, angle other than 90°,
extends over the active region. Preferably this face entirely
covers the active region. Particularly preferably, this face is
located on the side of the active region that faces away from
the connection side.

[0068] Inatop-looker, the side of the carrier that faces away
from the semiconductor can form the output face. A top-
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face of the component on the connection carrier.

[0069] Thc component is preferably configured as a chip-
like component, in particular, as a flip-chip-like component.
The component may, furthermore, be implemented with the
size of a chip. A lateral extension of the component, in plan
view onto the active region is, in comparison with the lateral
extension of the active region, preferably small for a compo-
nent with the size of a chip.

[0070] The ratio of the area of the surface covered by the
semiconductor body, viewed in plan view on the connection
side, to the area content of the total area over which the
component extends in plan view on the connection side, may
for this component be greater than 0.2, preferably greater than
0.3, particularly preferably greater than 0.5 and most prefer-
ably greater than 0.7.

[0071] Moreover, with the component described here it is
possible to dispense with an additional housing for protection
of the component, into which the component is fitted but that
is not manufactured together with the component in the com-
posite.

BRIEF DESCRIPTION OF THE DRAWINGS

[0072] Further features, advantages, and advantageous
embodiments arise from the following description of the
cxemplary embodiments in connection with the figures.
[0073] FIG. 1 shows a first exemplary embodiment of an
optoelectronic component based on a schematic plan view in
FIG. 1A, two schematic sectional views in FIGS. 1B and 1C,
asimplified schematic sectional view in F1G. 1D, and a partial
sectional view in I'IG. 1L.

[0074] FIG. 2 shows a turther exemplary embodiment ot an
optoelectronic component based on a schematic plan view in
FIG. 2A and a schematic scctional view in FIG. 2B.

[0075] FIG. 3 shows an exemplary embodiment of a
method for the manufacture of a plurality of optoelectronic
components based on the intermediate steps illustrated in
FIGS.3A to0 3D.
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[0076] FIG. 4 shows a further exemplary embodiment of a
method for the manufacture of a plurality of optoelectronic
components based on the intermediate steps illustrated in
FIGS. 4A and 4B.

[0077] FIG. 5 schematically illustrates an intermediate step
in a further exemplary embodiment of amethod for the manu-
facture of a plurality of optoelectronic components.

[0078] FIG. 6 shows a further exemplary embodiment of an
optoelectronic component by means of'a schematic sectional
view.

[0079] FIG. 7 shows a further exemplary cmbodiment of an
optoelectronic component by means of a schematic sectional
view.

[0080] FIG. 8 shows a further exemplary embodiment of an
optoelectronic component by means of a schematic sectional
view.

[0081] FIG.9 shows a further exemplary embodiment of an
optoelectronic component by means of a schematic sectional
view.

[0082] The same, similar, and elements of equivalent func-
tion are provided with the same reference numbers in the

figures.

DETAILED DESCRIPTION OF ILLUSTRATIVE
EMBODIMENTS

[0083] FIG. 1 shows a first exemplary embodiment of an
optoclectronic component based on a schematic plan view in
FIG. 1A, two schematic sectional views in FIGS. 1B and 1C,
asimplified schematic sectional view in F1G. 1D, and a partial
sectional view in FIG. 1E. Thereby, FIG. 1B corresponds to a
section along the line A-A in FIG. 1A and FIG. 1C corre-
sponds to a section along the line B-B in FIG. 1A.

[0084] The optoelectronic component 1 comprises a semi-
conductor body 2. The semiconductor body is arranged on a
carrier 3 which the component 1 comprises. The semiconduc-
tor body 2 comprises a semiconductor layer sequence with an
active region 4 capable of generating radiation. The semicon-
ductor layer sequence may, in particular, comprise multiple
semiconductor layers, with the active region being located
between them. The semiconductor layer sequence, moreover,
preferably constitutes the semiconductor body 2.

[0085] The semiconductor body 2 is preferably configured
as a light-emitting diode semiconductor body. In particular,
the semiconductor body preferably comprises two regions 5,
6 having different types of conductivity (n-type or p-type).
The active region 4 is prelerably located or formed between
these regions 5 and 6.

[0086] The active region 4 preferably comprises a hetero-
structure, in particular, a double heterostructure, or a quantum
structure, particularly preferably a single or multiple quan-
tum well structure, a quantum wire structure or a quantum dot
structure. Structures of this type exhibit particularly high
internal quantum efficiencies when generating radiation in
the active region.

[0087] The semiconductor layer sequence is preferably
grown epitaxially on a growth substrate. The carrier 3 can be
formed from the growth substrate when manufacturing the
component 1, or can be different from the substrate. In the
latter case, the carrier 3, or the material from which the carrier
3 is formed, is preferably applied to the grown semiconductor
material before the growth substrate is removed from the
grown semiconductor material. Mechanical stabilization of
the grown semiconductor material is provided by the carrier 3
even when the substrate used for growth has been removed. If
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the carrier 3 differs from the growth substrate, the carrier may
be bonded as a hard carrier body to the grown semiconductor
material, or amolding compound may at first be applied to the
semiconductor body which molding compound is then hard-
ened in order to form a carrier. BCB (benzo-cyclo-butene) is,
for instance, suitable for use as this kind of molding com-
pound. A Glass, for instance, is suitable as the hard carrier
body.

[0088] The carrier 3 is preferably radiation transmissive for
the radiation to be generated in the active region 4, so that the
radiation can pass from the active region 4 into the carrier, and
can then be output from the component 1 through the carrier.

[0089] In one preferred embodiment, the semiconductor
layer sequence, particularly regions 5 and 6 of the semicon-
ductor body and/or the active region 4, comprises a I1I-V
semiconductor material. By means of 1[1-V compound semi-
conductor materials, in particular, nitride-compound semi-
conductor materials, phosphide-compound semiconductor
materials or arsenide-compound semiconductor materials,
high internal quantum efficiencies in the conversion of elec-
trical power into radiation power can be achieved relatively
easily. The active region, and, in particular, the semiconduc-
tor body, is therefore preferably based on one of the named
material systems.

mnon}

{0090
means, in this connection, that the active region 4, in particu-
lar, the semiconductor body, preferably comprises or consists
ol AlnGamInl-n-mP, where 0=n=1, 0=m=1 and n+m=1,
preferably with n=0, n=1, m=0 and/or m=1. It is not essential
that the material precisely matches a mathematical composi-
tion in accordance with the above formula. It can, rather,
include one or more doping materials or additional compo-
nents that make no significant difference to the physical prop-
erties of the material. For the sake of simplicity, however, the
above formula shows only the principal components of the
crystal lattice (Al, Ga, In, P), even if these can in part be
replaced by small quantities of other substances.

[0091] “Based on nitride-compound semiconductors”
means, in this connection, that the active region, in particular
the semiconductor body 2, preferably comprises or consists
of AlnGamlInl-n-mN, where 0=n=1, 0=m=1 and n+m=1,
preferably with n=0, n=1, m=0 and/or m=1. It is not essential
that the material precisely matches a mathematical composi-
tion in accordance with the above formula. It can, rather,
include one or more doping materials or additional compo-
nents that make no significant difference to the physical prop-
erties of the material. For the sake of simplicity, however, the
above formula shows only the principal components of the
crystal lattice (Al, Ga, In, N), even if these can in part be
replaced by small quantities of other substances.

[0092] “Based on arsenide-compound semiconductors”
means, in this connection, that the active region, in particular
the semiconductor body 2, preferably comprises or consists
of AlnGamlInl-n-mAs, where 0=n=1, 0=m=1 and n+m=1,
preferably with n=0, n=1, m=0 and/or m=1. It is not essential
that the material precisely matches a mathematical composi-
tion in accordance with the above formula. It can, rather,
include one or more doping materials or additional compo-
nents that make no significant difference to the physical prop-
erties of the material. For the sake of simplicity, however, the
above formula shows only the principal components of the
crystal lattice (Al, Ga, In, As), even if these can in part be
replaced by small quantities of other substances.

“Rased on nhosnhide-comnound semiconductors”™
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[0093] For nitride-compound semiconductors the growth
substrate may, for instance, be a sapphire substrate, a SiC
substrate or a GaN substrate, while for phosphide and ars-
enide compound semiconductors a GaAs growth substrate is,
for instance, suitable.

[0094] Nitride and phosphide compound semiconductor
materials arc particularly suitable for the gencration of visible
radiation. Arsenide compound semiconductor materials are
particularly suitable for the infrared spectral region. Nitride
compound semiconductor materials are particularly suitable
for the generation of radiation extending from the ultraviolet
spectral region through the blue and into the green spectral
region and phosphide compound semiconductor materials are
suitable for radiation from the orange through to the red
spectral region.

[0095] Preferably, the component 1, and, in particular, its
active region 4, is designed to generate visible radiation. The
component is, furthermore, preferably designed as an LD
component to emit incoherent radiation.

[0096] The optoelectronic component 1 has two electrical
contacts, a first contact 7 and a second contact 8. The contacts
7 and 8 are electrically conductively connected to the semi-
conductor body 2 on different sides of the active region 4.
When the component is operated, charge carriers can be
injected into the active region via the contacts 7 and 8. These
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The contacts 7 and 8 are arranged on the side of the semicon-
ductor body that faces away from the carrier 3.

[0097] Thecontacts 7, 8 cach have a connecting face 70 and
80 respectively. The connecting faces each face away from
the semiconductor body 2. The connecting faces 70, 80, are,
furthermore arranged on the same side of the semiconductor
body 2, and particularly on the same side of the active region
4, the connection side of the component 1. The connection
side of the component 1 is preferably arranged on the side of
the semiconductor body 2 that faces away from the carrier 3.
FIG. 1A shows a view from above of the connection side of
the component.

[0098] The connecting faces 70 and 80 extend, moreover,
over a common surface 9 of the semiconductor body 2. This
surface is located between the active region 4 and the con-
necting faces 70, 80 of the two contacts. The connecting faces
70 and 80 are arranged side-by-side on the surface 9. The
contacts 7 and 8 can, in particular, be applied onto this surface
9 of the semiconductor body 2.

[0099] The connecting faces 70, 80 are preferably provided
for electrical conductive connection of the optoelectronic
component with connecting conductors from an external con-
nection carrier, e.g., the tracks of a circuit board. It is particu-
larly preferred for the connecting faces 70 and 80 to face the
contacts of the connection carrier when the component 1 is
mounted on the connection carrier. The connection side ofthe
component can thus at the same time form the mounting side
ofthe component for mounting on the connection carrier (not
explicitly illustrated). The component can thus be designed as
a component of the flip-chip type.

[0100] The contacts 7, 8 can, for example, be formed by the
deposition of material for the contacts onto the surface 9 of
the semiconductor body 2. The deposition can, for instance,
be performed by means of a PVD or CVD mcthod such as
sputtering, vapor deposition or reactive sputtering.

[0101] The contacts are preferably implemented on the
basis of metal. The contacts may, in particular, contain a
metal-based alloy such as AuSn or AuZn, or a metal such as
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Au, Al, Ag, Ptor Ti, and may, in particular, consist of one or
a number of metal-based alloys and/or one or a number of
metals.

[0102] The first contact 7 is electrically conductively con-
nected to the semiconductor body 2 on the side that faces the
connecting faces 70, 80. In particular, the first contact 7 is
clectrically conductively connected to the region 5 of the
semiconductor body 2. The second contact 8 is electrically
conductively connected to the semiconductor body 2 on the
side of the active region that faces away from the connecting
faces 70, 80, in particular to the region 6 of the semiconductor
body 2. The two contacts are electrically insulated from one
another on the connection side, and, in particular, from the
surface 9 through to that side of the active region 3 that faces
away [rom this surlace.

[0103] The first contact 7 comprises a contact layer 71. This
is electrically conductively connected, particularly directly,
via the surface 9 to the semiconductor body 2. Charge carriers
can be injected over a large area on the connection side into
the semiconductor body through the large area of the contact
layer. The first contact 7 furthermore preferably comprises a
reflector layer 72. This is preferably located on the side of the
contact layer 71 that faces away from the semiconductor
body. The reflector layer 72 preferably extends, like the con-
tact layer 71, over a wide area across the surface 9 of the
semiconductor body. The contactlayer 71 and, preferably, the
reflector layer 72, are located between the connecting face 80
ofthe second contact 8 and the surface 9. The contact layer 71
and, preferably, the reflector layer 72, extend from the con-
necting face ofthe first contact 7 to underneath the connecting
face 80 of the second contact 8.

[0104] The first contact 7 preferably compriscs a connec-
tionlayer 73 on the side of the connecting face 70, particularly
preferably alayer of solder such as a gold-tin solder layer. The
second contact 8 preferably comprises a connection layer 83
on the connection side, preferably a layer of solder such as a
layer of gold-tin solder. The surfaces of the connection layers
73 and 83 that face away from the semiconductor body 2
preferably form the connecting faces of the respective con-
tacts.

[0105] The connecting face 70 of the first contact 7 prefer-
ably is electrically conductively connected to the contact
layer via a further layer 74 of the first contact.

[0106] Charge carriers canbe injected into the semiconduc-
tor body 2 via the contact layer 71. A contact layer 71 that
contains metal can already exhibit a comparatively high
reflectivity for the radiation that is to be generated in the
active region 4. It is, however, advantageous to provide a
separate reflector layer, as each layer can then be optimized
for its particular function. The contact layer 71 can thus be
optimized tor electrical contact formation with the semicon-
ductor body 2 and may, for instance, be semitransparent,
whereas the reflector layer 72 can be chosen to offer high
reflectivity for the radiation that is to be generated in the
active region 4. It is not necessary to consider the electrical
contact properties between the reflector layer and the semi-
conductor material.

[0107] In the case of nitride compound semiconductor
materials, Pt is particularly suitable for a contact layer 71 to
p-type scmiconductor material, and Al, with respect to its
high reflectivity, for the reflector layer 72.

[0108] P-type nitride materials, (zaN in particular, often
exhibit low lateral conductivity. It is therefore advantageous
for charge carriers to be injected in the first place over a wide
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area into the semiconductor body, rather than relying on the
current spreading within the semiconductor body 2 for a wide
area injection of charge carriers into the active region. The
region 5 of the semiconductor body 2 is preferably p-type.

[0109] Inordertoavoid a short-circuit between the contacts
7 and 8 on the connection side, the contacts are electrically
insulated from one another on the connection side. A first
insulation layer 10 is located between the connecting face 80
of the second contact 8 and the contact layer 71, and between
the reflector layer 72 and the connecting face 80 if relevant.
This insulation layer insulates the second contact 8 on the
connection side from the first contact 7 and, in particular,
insulates the second contact 8 from the surface 9 of the semi-
conductor body 2. The insulation layer 10 is preferably
located over the whole area between the contact layer 71 and
the second contact 8.

[0110] The second contact 8 extends through one or, pref-
erably, through a number of openings through the active
region 4 from the side of the semiconductor body 2 that faces
the connecting faces 80 and 70 through to the side of the
activeregion 4 that faces away from the connecting faces. For
this purpose the semiconductor body 2 has one or anumber of
recesses 11 through which the second contact 8 extends. The
recess(es) is (are) preferably formed locally in the semicon-
ductor body. The recess(es) 11 is (are) preferably delimited
laterally circumferentially by the semiconductor body.

[0111] The wall of the recess 11 is cladded with an insula-
tion material, preferably the insulation layer 10, which has an
opening [or a contact point 12 on the side of the aclive region
4 facing away trom the connecting faces. Via the contact point
12, the second contact 8 is electrically conductively con-
nected to the semiconductor body, preferably directly to the
region 6 of the semiconductor body. The contact point 12 is
advantageously formed at the floor of the (relevant) recess 11.
[0112] The insulation layer 10 contains, for instance, a
silicon nitride such as SiN, a silicon oxide such as SiO2, or a
silicon oxynitride such as SION.

[0113] The contact layer 71 and, if relevant, the reflector
layer 72, preferably have openings for the passage of the
second contact 8. Apart from the openings to allow the pas-
sage of the second contact 8, the contact layer 71 and, pref-
erably, the reflector layer 72, are preferably continuous. The
contact layer and, preferably, the reflector layer can. apart
from the areas opened for passage of the second contact 8,
cover the entire surface 9 of the semiconductor body 2 that
faces the connecting faces 70, 80.

[0114] The local contact points 12 are advantageously dis-
tributed over the extent of the semiconductor body. Preferably
the contact points are evenly distributed in a regular pattern,
for instance like on a grid. The contact points thus allow
charge carriers to be laterally distributed across the semicon-
ductor body to enter the semiconductor body locally. Advan-
tageously, the semiconductor material of the semiconductor
body 2 that is contacted via the second contact 8 exhibits a
higher conductivity in the lateral direction, i.e., parallel to the
active region 4, than the material that is contacted by the first
contact 7. In spite of the fact that the semiconductor body 2 is
only contacted at certain points by the second contact 8, the
spread of current in the semiconductor body can achieve a
laterally homogenous current distribution. The injection of
charge carriers over a wide area into the active region can thus
be achieved in spite of the localized nature of the charge
carrier injection.
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[0115] In the case of nitride compound semiconductor
materials, n-type material such as n-GaN often exhibits a
significantly greater conductivity in the lateral direction than
p-type material such as p-GaN. The region 6 of the semicon-
ductor body is preferably implemented as n-type, while the
region 5 of the semiconductor is p-type.

[0116] One or a number of openings through the active
region 4, in particular multiple recesses 11 of the semicon-
ductor body 2, preferably extend through the active region 4
under the connecting face 80 of the second contact 8 (sce the
plan view in FIG. 1A).

[0117] One or a number of openings through the active
region, in particular multiple recesses 11 of the semiconduc-
tor body, extend preferably through the active region 4 under
the connecting face 70 of the first contact 7 (see the plan view
in FIG. 1A).

[0118] ‘Lhesecond contact 8 preferably has one or anumber
of contact extensions 84. Fach contact extension extends
preferably away from the connecting face 80 of the second
contact 8. The contact extension may, for instance, run in the
form of a track. The (relevant) contact extension 84 prefer-
ably extends from the connecting face 80, over the surface 9,
and particularly preferably over a number of openings, in
particular recesses 11.

[0119] The relevant contact extension 84 is, furthermore,
located between the connecting face 70 of the first contactand
the semiconductor body. The parts of the contact that extend
through further recesses in the semiconductor body over
which the relevant contact extension extends may be electri-
cally conductively connected to the connecting face §0 via the
contact extension. The recesses 11 are preferably filled with
contact material.

[0120] A second insulation layer 13 is advantageously
located between the contact extension 84 and the connecting
face 70 of'the first contact 7. This insulation layer 13 advan-
tageously insulates the contact extension 84 from the first
contact 7. The contact extension may run between the two
insulation layers 10 and 13. In particular, the relevant contact
extension may be embedded in insulation material. In regions
where no contact extension is located, the two insulation
layers are advantageously adjacent. The materials mentioned
above for the first insulation layer 10 may, for instance, be
suitable for the second insulation layer 13.

[0121] A contact structure of this type makes it easier, in
spite of the arrangement of the connecting faces 70 and 80 on
the same side of the semiconductor body and, in particular, on
the same face, to achieve injection of charge carriers into the
active region 4 that is homogenous and extends over a large
area on both sides. In this way the radiation generation effi-
ciency of the component is increased.

[0122] By means of the reflector layer 72, absorption of
radiation in structures located on the side of the reflector layer
that faces away from the active region 4, for instance the
tracks of a circuit board on which the component is mounted,
can be prevented.

[0123] In order to fabricate the contact structure, for
example, the contact layer 71 and, if relevant, the reflector
layer 72 are deposited on material for the semiconductor body
2, preferably over the whole area. Thereafter, the contact layer
and the semiconductor body can be removed in certain areas
for the recesses 11. for instance by etching using a suitably
patterned mask, and the insulation layer 10 applied. This
insulation layer is preferably deposited over the full area, and
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then removed for the contact points, for instance by etching
with the aid of a suitably patterned mask.

[0124] The second contact 8 can then be applied. Contact
extensions 84 can then be covered with the second insulation
layer 13. Following this, the part of the first contact 7 that is
different from the contact layer 71 can be applied.

[0125] The multi-layer structure of the first contact 7, one
layer with the contact layer 71 and, if relevant, the reflector
laycr 72 on the onc hand, and a further layer with the remain-
ing part of the first contact on the other hand, makes it easier,
in combination with the electrical insulation of the two con-
tacts from one another, to create a contact structure for the
optoelectronic component 1. The contact extensions, in par-
ticular, can have arbitrary shape, and can be arbitrarily dis-
tributed across the semiconductor body 2.

[0126] Owing to the insulation of the second contact 8 on
both sides, on the one hand at the connection side from the
semiconductor body 2 and on the other hand from the second
contact 8 by means of the insulation layers 10 and 13, the
formation of any desired distribution of contact extensions
across the semiconductor body 2 is further simplified. A
contact structure of this type can, furthermore, be fabricated
easily in the composite, that is to say simultaneously for a
number of semiconductor bodies.

[0127] The connecting faces 70, 80, furthermore preferably
lie in a common plane. This makes it easier to connect the
connecting faces to external connection conductors. The
component can be entirely fabricated in the composite. Mak-
ing contact with the contact faces at a later stage using bond-
ing wires can be omitted. It is more appropriate for the con-
necting faces, in the manner of a flip-chip, to be electrically
conductively connected to external connection conductors,
preferably directly, for instance by means of electrically con-
ductive adhesive or solder.

[0128] An area of the component 1 is, moreover, mirror-
coated. A mirror layer 14 is applied to the surfaces of the
component, outer faces, in particular, for this purpose. The
mirror layer is preferably deposited onto the component. The
mirror layer contains, for instance, a metal. It is not necessary
for the mirror layer 14 to be made as a single piece, but it can
comprise a number of mirror layer pieces. In this case, dif-
ferent mirror layer pieces are preferably located on different
surfaces of the component.

[0129] The mirror layer 14 is preferably formed by as met-
allization or as a metal-based alloy. Au is, for instance, par-
ticularly suitable for active regions based on phosphide com-
pound semiconductor, or Al or Ag, particularly for active
regions based on nitride compound semiconductors, or an
alloy including one of the named metals may be particularly
suitable.

[0130] Alternatively, the mirror layer 14 can be imple-
mented as a dielectric mirror, in particular as a cold-light
mirror. By means of a cold-light mirror it is possible to selec-
tively achieve a high reflectivity for the radiation generated in
the active region 4 whereas, for instance, thermal radiation
that arises owing to thermal losses during generation of the
radiation in the semiconductor body 2 can emerge out of the
component through the mirror layer 14 relatively unhindered.
[0131] A multilayer structure comprising exclusively
dielectric layers, in particular, a sequence ofa large number of
dielectric layer pairs having layers with different refractive
indices arranged alternatingly in the multilayer structure is,
for instance, suitable for the cold-light mirror.
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[0132] Itmay also be advantageous to combine a dielectric
mirror with a mirror metallization or a mirror alloy to form the
mirror layer 14. For instance, a dielectric layer such as a layer
of silicon dioxide, or a layer structure with a number of
dielectric layers having different refractive indices, may be
provided, and then a layer of metallization or of alloy, such as
a layer containing Au, Ag or Al, may be applied to this layer.
Dielectric layer structures feature a large dependency in their
reflectivity on the angle of incidence with which the radiation
meets the layer structure, whereas metal layers or alloy layers
cxhibit a high reflectivity that is largely independent of the
angle of incidence. Radiation generated in the active region
meeting a combination of this sort consisting of a dielectric
mirror, e.g., a cold-light mirror, and a metal or alloy mirror
may first meet the dielectric mirror and be reflected there. A
part of the radiation that penetrates through the dielectric
mirror can then be reflected at the metal or alloy mirror. High
reflectivities can thus also be achieved with metal or alloy
layers of relatively low reflectivity, since the dielectric mirror
contributes to the total reflectivity of the mirror layer 14.
[0133] A reflectivity of the mirror layer 14 for the radiation
generated in the active region 4 is preferably 80% or more,
particularly preferably 90% or more, most preferably 95% or
more, e.g., 96% or more.

[0134] By means of mirror coating of the component 1, itis
possible to achieve that the radiation emerges through a
defined output face of'the component. The mirror layer 14 can
direct radiation in the direction of this output face.

[0135] Side faces 15 of the semiconductor body 2 that
delimit it laterally are preferably mirror-coated. If the mirror
layer 14, as may be the case with a metallization, is electri-
cally conductive, then an insulation material, e.g., the insula-
tion layer 10, is preferably arranged between the mirror layer
14 and the semiconductor body 2 in order to avoid a short-
circuit.

[0136] In addition, the surface 16 of the carrier 3 that faces
the semiconductor body 2 and that is not covered by the
semiconductor body is preferably mirror-coated. Further-
more, a side face 17 of the carrier 3 that delimits it laterally is
preferably mirror-coated. The surface 18 of the carrier 3 that
faces away from the semiconductor body 2 is also preferably
mirror-coated.

[0137] By means of the mirror coating, the radiation in the
component can be directed in the direction of an output face
ofthe component. The radiation power onthe output side, and
therefore the radiant exitance from the component, is thus
increased.

[0138] If the output face is a face of the carrier, then the
carrier 3 is preferably mirror-coated on all sides except for the
output face. The component is preferably mirror-coated on all
sides, apart from the output face and the connection side. The
mirror coating can “force” the output to occur through the
output face.

[0139] By means of a reflector layer 72 in the contacts it is
also possible to prevent radiation from emerging from the
component 1 on the connection side. Radiation that meets the
reflector layer is instead reflected back into the semiconduc-
tor body 2, and can be output from the component through the
output face.

[0140] In the present case the output face 19 is formed by
one of the side faces of the carrier 3. Apart from this face, the
component is preferably mirror-coated on every side, particu-
larly preferably over its full area. Radiation 20 can emerge
from the component through the output face.
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[0141] The component according to FIG. 1 is implemented
as a laterally-emitting component (side-looker), which emits
radiation through an output face 19 that runs transversally to
the active region 4. The radiation 20 can, in particular, be
output from the component parallel to the active region. Side-
looker components are particularly suitable for backlighting
display equipment, e.g., liquid crystal displays, or for cou-
pling radiation into an optical fiber.

[0142] Since the connecting faces 70, 80, are located on a
common side of the component 1, the degree of freedom in
the selection of the non-mirror-coated output face is advan-
tageously increased. The output face 19 can be formed simply
by not applying a mirror layer to the desired face.

[0143] A further element can be applied to the output face
19 (not illustrated explicitly). A luminescence conversion
layer, for instance, containing a conversion material, can be
applied to the output face. This layer can absorb radiation that
is generated in the active region 4 and convert it into radiation
with a greater wavelength. The two types of radiation can be
mixed, so that radiation having a mixed color, e.g., white
light, can be radiated from the side of the component that
faces away from the luminescent conversion layer. Suitable
conversion materials are described, for instance, in document
WO 98/12757 (U.S. Pat. No. 6,066,861), the entire disclosure
content of which is explicitly incorporated into the present
application. Alternatively, or in addition, an optical element
such as a refractive element for the beam shaping, in particu-
lar, a lens, or a diffractive element can be located on the output
face 19 and, in particular, applied to the component. A pho-
tonic crystal structure can, furthermore, be arranged on the
output face.

[0144] A component 1 of this type can be manufactured in
acomposile, where a number of components of the same type
can at the same time be obtained. Manufacture in a composite
is therefore particularly economical.

[0145] A method appropriate for manufacture in a compos-
ite for the fabrication of a number of optoelectronic compo-
nents is described in document WO 2005/081319 (U.S.
equivalent Publication No. 2009/0065800), the entire disclo-
sure content of which is hereby explicitly included by refer-
ence in the present patent application.

[0146] Unlike conventional opto-components that com-
prise a semiconductor chip for the generation of radiation that
is mounted in a housing that supports the chip or on a lead-
frame, whereby the chips in these components are encapsu-
lated for each component separately, not in a composite, the
components described here can be manufactured entirely in a
composite.

[0147] Subsequent encapsulation of the components in
order to protect them after the components have been singu-
larized trom the composite can be dispensed with.

[0148] A protective encapsulation 40 may instead be pro-
vided in the composite. An encapsulation is suggested by a
dotted line in FIG. 1. The semiconductor body 2 is advanta-
geously embedded in the encapsulation. The encapsulation
40 is a part of the singularized component. The encapsulation
40 may have singularized outer faces 41. The encapsulation
40 pretferably protects the active region 4 tfrom destruction
external influences such as moisture.

[0149] A molding compound such as BCB may be applied
to the semiconductor body 2 for the encapsulation 40. This is
advantageously then hardened. The hardened encapsulation
is mechanically stable, and protects the active region effec-
tively. The encapsulation 40 may encompass the semiconduc-
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tor body 2. The semiconductor body 2 is preferably protected
by the encapsulation 40 in cooperation with the carrier 3. The
encapsulation 40 preferably extends along all the sides of the
semiconductor body 2 that do not face the carrier 3; the
connecting faces 70, 80 on the side of the encapsulation 40
that faces away from the semiconductor body 2 are preferably
uncovered.

[0150] Nitride compound semiconductors are particularly
resistant to external influences, which means that encapsula-
tion of a nitride-based component can be dispensed with
comparatively little risk.

[0151] Phosphide and arsenide compound semiconductors
on the other hand are more sensitive, in particular if they
contain Al, to moisture for instance. Providing an encapsula-
tion for components whose semiconductor body contains one
of these materials is therefore particularly advantageous.
[0152] The ratio of the area of the face covered by the
semiconductor body 2, viewed in plan view on the connection
side to the size of the total area over which the component 1,
viewed in plan view extends on the connection side, can bhe
greater than 0.2, preferably greater than 0.3, particularly pref-
erably greater than 0.5, and most preferably greater than 0.7.
[0153] Tn order to facilitate the emission of radiation from
the semiconductor body, and in particular the passage of
radiation from the semiconductor body 2 into the carrier 3, the
surface of'the semiconductor body 2 that faces away from the
connection side, in particular the surface of the semiconduc-
tor body 2 that faces the carrier, can have a surface structure
21 with raised areas and depressions. A structure of this type
may, for instance, be achieved by roughening this surface of
the semiconductor body, e.g., by etching or, in particular if the
carrier is formed from the growth substrate, by the deliberate
use of an uneven growth substrate. An uneven growth sub-
strate can be purposefully used to cause dislocations to be
formed in the epitaxial semiconductor layers grown on the
substrate, and these dislocations can yield an uneven surface.
A surface structure 21 of'this kind is illustrated schematically
in the highly simplified sectional view of FIG. 1D.

[0154] By a surface structure 21 of this kind, reflection,
e.g., total reflection, at the interface between the semiconduc-
tor body and the carrier can be disturbed. Tt is therefore easier
for radiation to pass from the semiconductor body 2 into the
carrier 3. If, for instance, in the case of a nitride compound
semiconductor body, a sapphire carrier, preferably fabricated
from the growth substrate, is used, it has a lower refractive
index than the nitride compound semiconductor material,
which means that there is a risk of ongoing total reflection
within the semiconductor body. This total reflection can be
disturbed by the surface structure 21.

[0155] Preferably, the recess(es) 11 through which the sec-
ond contact 8 extends is (are) formed inclined. An inclined
form of this type is sketched schematically in the partial
sectional view of FIG. 1E. The path of the radiation within the
semiconductor body can be disturbed by reflection of radia-
tion at the contact material located in the recess. The radiation
power that passes from the semiconductor body into the car-
rier can be increased in this way. Preferably, the recess nar-
rows as it extends trom the connection side ot the component
in the direction of the side of the active region that faces away
from the conncction side. A shape of this type may, for
instance, be achieved by forming the recess through dry etch-
ing using a suitably inclined mask.

[0156] The output face 19 preferably has raised areas and
depressions. By means of a decoupling structure of this type,
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the radiation power emerging from the output face can be
increased owing to the disturbance of the (total) reflection at
the output face. A decoupling structure of this sort is sug-
gested by dotted lines in FIGS. 1B and 1C.

[0157] FIG. 2 shows a further exemplary embodiment of an
optoelectronic component based on a schematic plan view in
FIG. 2A and a schematic sectional view in FIG. 2B. The
section in FIG. 2B here is taken along the line A-A in FIG. 2A.
The exemplary embodiment according to FIG. 2 largely cor-
responds to the exemplary embodiment described in associa-
tion with FIG. 1.

[0158] Incontrast thereto, the electrical contact connection
to the side of the semiconductor body that faces away from the
connection side, in particular, the contact connection of
region 6 of the semiconductor body 2, is made laterally next
to a side face 22 that laterally delimits the semiconductor
body 2. It is therefore possible to omit recesses and contact
extensions according to the exemplary embodiment in FIG. 1,
and in the same way also to omit a second insulation layer 13.
Thecontact layer 71 and, preferably, the reflector layer 72 can
thus be implemented as a continuous layer.

[0159] The second contact 8 extends next to a side face 22
of the semiconductor body that delimits the active region 4,
starting from the connection side through to the side of the
active region 4 that faces away from the connection side. The
second contact 8 therefore preferably comprises a layer 84
extending next to the active region and beyond it, preferably
deposited onto the insulation layer 10. This layer 84 has an
electrical connection to the semiconductor body. in particular
to the region 6, in a contact region 23 on the side of the active
region 4 that faces away from the connecting face. Preferably
the layer 84 surrounds the semiconductor body frame-like. In
this way, a homogeneous injection of charge carriers over the
active region 4 can be made easier in order to generate radia-
tion over a wide area.

[0160] The side faces 22 of the semiconductor body are,
moreover, implemented at an incline. The path of the radia-
tion 20 within the semiconductor body can be disturbed
through reflection at the surface of the layer 84 of the second
contact 8 that faces towards the semiconductor body and that
is oriented at an incline. In this way the radiation power
entering into the carrier 3 can be increased.

[0161] In contrast to the exemplary embodiment according
to FIG. 1, all the side faces 17 of the carrier 3 are mirror-
coated, and, in particular, are provided with the mirror layer
14. The surface 18 of the carrier 3 that faces away from the
semiconductor body 2 is implemented as an output face 19
with no mirror coating. The component is thus implemented
as a top-looker. The output face 19 can have a surface struc-
ture, as is suggested by the dotled line. Itis of course true that
if the mirror coating is appropriately applied, the component
according to FIG. 1 can be implemented as a top-looker, while
the component according to FIG. 2 can be implemented as a
side-looker.

[0162] Inclined side faces on the semiconductor body 2
and/or the carrier 3 corresponding to the illustration of I'1G. 2
can of course also be given to the component according to
FIG. 1.

[0163] The component 1 according to FIG. 2 can also be
provided with encapsulation 40, as is suggested in FIGS. 1B
and 1C. The side of the semiconductor body 2 that faces the
carrier 3 may, furthermore, have a structure according to FIG.
1D.
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[0164] The chip-like components according to FIGS. 1 and
2 are particularly suitable for backlighting display equip-
ment, e.g., a liquid crystal display. or for injecting radiation
into an optical fiber.

[0165] FIG. 3 shows an exemplary embodiment for a
method for the manufacture of multiple optoelectronic com-
ponents based on the intermediate steps schematically illus-
trated in FIGS. 3A to 3D.

[0166] Initially, as is shown schematically in the view from
above of FIG. 3A, a number of composite elements 30, in
particular, composite elements of the same type, are provided.
The composite elements 30 are arranged next to one another
on an auxiliary carrier 31. In FIG. 3, only a portion of the
arrangement of the composite elements 30 on the auxiliary
carrier 31 is illustrated.

[0167] Asingle composite element here comprises a carrier
layer 300. A number of semiconductor bodies 2 are arranged
on each carrier layer 300. The semiconductor bodies are
preferably constructed according to the semiconductor bod-
ies described in association with FIGS. 1 and 2. In particular,
a contact structure having two contacts 7, 8 insulated from
one another on the connection side, and electrically conduc-
tively connected to the active region of the semiconductor
body, are already provided. For reasons of clarity, neither the
shape of the contact structure nor the active region is shown in
more detail. The connecting faces 70 and 80 of the contacts 7
and 8 are located on the side of the semiconductor body 2 that
faces away from the carrier layer 300.

[0168] The composile elements 30 can, [or instance, be
obtained by singularizing an initial composite. The initial
composite can be formed by a semiconductor wafer that
compriscs a growth substrate, together with semiconductor
layer structure grown epitaxially on this substrate. The semi-
conductor body 2 can be formed from the semiconductor
layer structure. The contacts 7, 8 for the semiconductor body
2 may already be provided in the initial composite.

[0169] After the semiconductor bodies have been formed,
and preferably after the formation of the contacts, the initial
composition can be divided into the composite elements 30. If
the carrier layer 300 differs from the growth substrate for the
structure of semiconductor layers, then a layer for the carrier
laycrs of the composite clements can first be applied to the
initial composite, after which the growth substrate is released,
and then singularized into composite elements 30 through the
layer for the carrier layers. The composite of composite ele-
ments and auxiliary carrier is advantageously formed by sin-
gularizing the initial composite; the auxiliary carrier advan-
tageously provides mechanical stability to this composite. A
large number of composite elements 30, for instance 50 com-
posile elements or more, or 100 composite elements or more,
can be arranged on the auxiliary carrier 31.

[0170] The composite elements 30 preferably each com-
prise a number of semiconductor bodies 2 arranged adjacent
to each other in one line. A composite element particularly
preferably comprises exactly two semiconductor bodies.
[0171] The composite elements 30 are then mirror-coated.
A protective layer 32 is preferably applied to partial regions of
the composite element that are not immediately to be mirror-
coated, e.g., the connection side of each semiconductor body
2, prior to application of the mirror layer. The protective layer
32 is preferably structured in such a way that those regions of
the composite elements that are not to be directly mirror-
coated are covered by the protective layer. A material that can
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be photographically patterned, such as a photo resist, is suit-
able for use as a protective layer of this type.

[0172] Afterthe protective layer 32 has been applied, pref-
erably covering all the exposed sections of the contacts 7 and
8, a mirror layer 140 can be applied to the composite elements
30. This mirror layer 140 is preferably deposited on the com-
posite elements. The auxiliary carrier 31 can, at the same
time, be mirror-coated in regions that are not occupied by
composite elements 30. The application of the mirror layer is
suggested by the arrows in FIG. 3B. The composite elements
30 are preferably mirror-coated over the full area on that sides
which do not face the auxiliary carrier 31.

[0173] The auxiliary carrier 31 is preferably expandable in
order to simplify mirror coating of the side faces of the com-
positeelements 30. Prior to application of the mirror layer, the
auxiliary carrier can be expanded, so that spaces between the
neighboring composite elements are enlarged. These side
faces of the composile elements can then more easily be
covered with mirror layer material. The mirror layer can, for
example, be implemented by a mirror metallization or as a
cold-light mirror, or may comprisc a mirror metallization and
acold-light mirror. An expandable foil is particularly suitable
as an expandable auxiliary carrier. Expandable foils of this
type can, for instance, be obtained as dicing tape from Hita-
chi.

18174] The side of the composite element 38 that faces the
auxiliary carrier 31 and that is shadowed from the application
of the mirror layer material to the composite element can be
given a further mirror layer 141 at an earlier stage, e.g.. when
still in the initial composite. If the side of the carrier layer that
faces away from the semiconductor body 2 is to be used to
form the output face of the optoelectronic component that is
to be manufactured, then it is possible to omit mirror coating
of this face, and correspondingly to omit the further mirror
layer 141. The structure that results after the composite ele-
ment has been mirror-coated is illustrated in FIG. 3B through
a schematic partial sectional view.

[0175] After this, the protective layer 32 can be removed
again, together with that part of the mirror layer that is posi-
tioned on it. 'This again exposes the contacts 7 and 8. The
protective layer 32 can be omitted if the connecting faces of
the contacts face the auxiliary carrier 31 (not explicitly illus-
trated). The side that faces the auxiliary carrier is shadowed
from the deposition of the mirror layer. In this way, mirror
coating material can be prevented from directly reaching the
contacts without the need of a special protective layer. The
risk of a short-circuit is therefore reduced.

[0176] After this, the composite elements 30 can be singu-
larized to form individual components 1. The individual com-
ponents can be separated by separating the composite ele-
ment in a region between two neighboring semiconductor
bodies 2. Singularization can, for instance, be done along the
line 33 in FIG. 3C. This cuts through the mirror layer 140. The
carrier layer 300 is also cut through during the separation. In
the separated region that is exposed after the mirror coating,
the carrier 3 formed from the carrier layer 300 is not mirror-
coated. A further mirror layer 141 located on the side of the
carrier layer 300 that faces away from the semiconductor
bodies 2, if present, is also separated. The detached compo-
nents can be lifted off the auxiliary carrier 31.

[0177] The composite element, in particular the carrier
layer 300, can, for instance, first be scored for the purposes of
separation, for instance using a laser, and then broken in the
scored area.
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[0178] When acomposite element 30 according to FIG. 3C
is separated, two side-looker components are created with
non-mirror-coated output faces that, in particular, face each
other. The components 1 each have a singularized output face,
and have the structure, for instance, shown in FIG. 1. A partial
view from above of a component 1 after singularization is
shown in FIG. 3D. If separation is done by scoring followed
by breaking, then the output face, in particular on the side of
the semiconductor body 2, has a structured region 191 and, in
particular, in the region more distant from the semiconductor
body, a region 192 that is smooth in comparison with the
structured region and is preferably broken. This means that an
output structure can be formed on the output face 19 at during
singularization. The radiation power emitted from this face
can be increased by means of the structure. The mirror coating
14 here includes parts of the mirror layers 141 and 140 that are
obtained when the composite element 30 is separated.

[0179] The carrier 3 of the component 1 is formed from the
carrier layer 300 during the singularization. Singularization
of the composite element 30 thus simultaneously creates two
laterally-emitting components (side-lookers), in particular
components having output faces 19 that face one another.

[0180] Ifasurface-emitting component, in particular, a top-
looker, is to be formed with the face of the carrier 3 that faces
away from the semiconductor body 2 as the output face, then
the further mirror coating layer 141 is advantageously omit-
ted. A non-mirror-coated side face of the carrier 3 created
during separation can, in some cases, be given a reflective
coating for the top-looker—possibly involving expansion of
the auxiliary carrier 31.

[0181] Alternatively, a component 1 can first be mirror-
coated over its whole area on all sides, with the possible
exception ofa shielded side, and the mirror layer can later be
removed from the face that is intended to form an output face.
For clearing the face that is intended to be an output face,
those regions of the composite element 30 that are designed to
be the output faces can in some cases be given a further
protective layer 34. A mirror layer can then be applied, and the
mirror-coated protective layer 34 can then be removed, pos-
sibly together with the protective layer 32 that preferably
covers the contacts 7 and 8. The output face can thereby be
exposed. The composite element 30 can be separated before
or after removal of the mirror-coated protective layer. The
protective layer 32 can be omitted if the connecting faces of
the contacts face the auxiliary carrier 31 (not explicitly illus-
trated). The side that faces the auxiliary carrier is shielded
from the deposition of the mirror layer. In this way, mirror
coating material can be prevented from directly reaching the
contacts without the need of a special protective layer. The
risk of a short-circuit is therefore reduced.

[0182] The protective layer 34 can be applied to the com-
posite in a liquid state, and can be hardened after application,
for instance thermally. The protective layer can, for instance,
contain polyvinyl alcohol (PVA). A PVA protective layer can
be hardened thermally. It is, furthermore, advantageous if a
soluble, e.g., water-soluble, protective layer is used. The pro-
tective layer can then easily be rinsed off. PVA is water-
soluble.

[0183] A method of this type is illustrated by means of the
intermediate steps in the schematic sectional views in FIGS.
4A and 4B, where FIG. 4A illustrates the situation after
mirror coating, while FIG. 4B illustrates the situation after

May 13, 2010

removal of the mirror-coated protective layer(s). In this way,
for example, a component according to FIG. 2 can be manu-
factured.

[0184] As an alternative to the provision of the protective
layer, the mirror layer can be mechanically removed from a
mirror-coated output face. This is schematically suggested in
FIG. 5. Forthis purpose, the carrier layer 300 of the composite
element 30, or the carrier 3 of the already singularized com-
ponents 1 can be ground on the side that faces away from the
semiconductor body 2, as a result of which mirror coating 141
ofthe side of the carrier layer 300 or ofthe carrier 3 that faces
away from semiconductor body is removed. In this process in
particular, a part ofthe carrier 3 or of the carrier layer 300 may
also be removed.

[0185]

[0186] FIG. 6 shows a further exemplary embodiment of an
optoelectronic component 1 by means of a schematic sec-
tional view. The component 1 is formed as a side-looker
component. The component 1 corresponds substantially to
the component described in association with FIG. 1; the con-
tact layer can be omitted. A contact structure in accordance
withT'IG. 1 is nevertheless preferred, owing to the advantages
described above, but is not illustrated explicitly in FIG. 6 for
reasons of clarity. As an alternative it is also possible for the
contact to the component to be implemented in accordance
with the component as described in association with FIG. 2.

[0187] Unlike the components described above, the com-
ponent in accordance with FIG. 6 comprises a reflector face
35 that extends, preferably completely, over the active region
4, and which runs obliquely, preferably at an acute angle o
other than 90°, relative to the active region 4. An angle of 45°
or less has been found to be particularly advantageous. The
angle o is, for instance, 45°. Preferably the reflector face 35 is
mirror-coated, and for this purpose has been coated with the
mirror layer 14.

[0188] The reflective face 35 can be formed in the compos-
ite element through appropriate structuring of the carrier 3 or
of the carrier layer 300. Alternatively, a partially reflective
output window 36 that is transparent to radiation can be
joined to the carrier 3. This is suggested by the dashed line.
The output window 36 is preferably joined to the carrier 3 in
amechanically stable way, such as by gluing. Preferably here,
a material employed for the output window 36 and/or an
attachment layer between the carrier 3 and the output window
36 is one that remains stable under the influence of shortwave
radiation, e.g., ultraviolet or blue radiation. The output win-
dow, for instance, contains a glass or polymer material such as
BCB for this purpose.

[0189] The use of materials that are resistant to highly
energetic radiation for the output window is particularly
advantageous for a semiconductor body consisting of nitride
compound semiconductor material in which highly energetic
shortwave radiation, e.g., blue orultraviolet, can be generated
[0190] Radiation can be directed to the output face 19 by
the inclined reflector face 35 in a targeted manner. A wedge-
shaped body is particularly advantageous for the oblique
reflector face 35. Accordingly. the carrier 3 may for instance
be given a wedge-shaped structure in one area, or a wedge-
shaped output window 36 may be used.

[0191] The output face 19 extends aver the reflector face
35, preferably over the entire reflector face 35. The reflector
face and the output face run at an angle relative to one another,

The carrier 3 of a component 1 can be thinned.

23



US 2010/0117111 Al

particularly an angle other than 90°, e.g., 45°. Furthermore,
the output face preferably runs perpendicularly to the active
region 4.

[0192] Preferably, the inclined reflector face 35 is fabri-
cated in the composite. A window composite with multiple
preformed output window regions can be attached for this
purpose to the composite elements, or may be already, pro-
vided in the initial composite.

[0193] It is also possible for the output window 36 to be
attached directly to the semiconductor body 2. The carrier 3,
e.g., the growth substrate, can accordingly be removed. The
physical height of the component is accordingly reduced.
[0194] FIG.7 shows a further exemplary embodiment of an
optoelectronic component 1 by means of a schematic sec-
tional view. The component 1 substantially corresponds to the
component described in association with FIG. 1. In contrast,
however, a carrier that mechanically stabilizes the semicon-
ductor body 2 is omitted. The output face 19 of the component
1 extends over the active region 4, and runs transversely to the
active region. The output face 19 can be located laterally
adjacent to the side face 15 of the semiconductor body 2 that
delimits the active region 4. The output face can, for example,
be formed by the side of the insulation layer 10 that faces
away from the semiconductor body. It is also possible for the
side face 15 of the semiconductor body to directly form the
output face. In this case, the semiconductor body is advanta-
geously free from the insulation layer 10 on the side face 15.
10195] ‘lThe component illustrated in FIG. 7, a light-emit-
ting diode for instance, does not comprise an element spe-
cially provided to stabilize the semiconductor body, which is
preferably grown epitaxially. The carrier, 3, in particular, is
dispensed with.

[0196] This carrier-less component is characterized by a
particularly low height. The component consists of the semi-
conductor body 2, the contacts 7, 8 and of layers that are
applied to these, in particular, deposited on them, and which
layers preferably are not self-supporting.

[0197] The mirror layer 14 is applied. in particular directly,
to the surface 24 of the semiconductor body 2 that faces away
from the connecting faces of the contacts.

[0198] The component is covered with the mirror layer 14
with the exception of the output face 19 and the connection
side. The reflection of radiation back into the semiconductor
body 2 can be achieved through the reflector layer 72 of the
contact 7 also on the side of the connecting faces 70, 80. A
particularly high radiant exitance output is accordingly
achieved on the side of the output face 19.

[0199] Apart from the output face, all the surfaces of the
component are provided with a reflection element, the mirror
coating 14 or the reflector layer 72.

[0200] A carrier-less component of this type can, of course,
not only be implemented as a side-looker, as illustrated, but
can also be implemented as a top-looker component with
appropriate design of the mirror coating. In this case a surface
of the semiconductor body that faces away from the connect-
ing faces 70, 80 of the contacts 7, 8, in particular the surface
24, remains partially or wholly without mirror coating. The
side face 15 of the semiconductor body in FIG. 7 with no
mirror coating is in this case preferably provided with a
mirror layer (not shown explicitly). For a top-looker, the
surface 24 of the semiconductor body is preferably given a
surface structure 21, for instance a surface structure as illus-
trated in FIG. 1D.
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[0201] A carrier 3 or a carrier layer 300, can be provided as
atemporary intermediate support during the manufacture ofa
carrier-less component 1 of this type, in particular, one with-
out a growth substrate. The carrier 3, or the carrier layer 300,
is however removed during the process of manufacture. Pref-
erably the carrier 3 or the carrier layer 300 is removed
entirely.

[0202] Itisparticularly advantageous in the manufacture of
a carrier-less component of this type for composite elements
30, as described further above, or parts that have already been
singularized from the composite elements, to be arranged on
the auxiliary carrier 31 in such a way that the connecting faces
70, 80 of the contacts are facing the auxiliary carrier 31. After
this, the carrier layer 300, or a carrier 3 that has already been
singularized, can be removed from the semiconductor bodies
2 by, for instance, a laser-supported process. After removal,
mirror coating can be applied over all the faces, with the
exception of the shadowed side. It is preferred here for an
output face of the component that is to be manufactured and
that is not immediately to be mirror-coated to be covered with
a suitable protective layer that will be removed again from the
component after the mirror coating, together with the mirror
layer which was applied to the protective layer, so creating an
output face.

[0203] The other components described further above and
below can also, if required, be implemented as carrier-less
components.

[0204] FIG. 8 shows a further exemplary embodiment of an
optoelectronic component 1 by means of a schematic sec-
tional view. The component substantially corresponds to the
component described in association with FIG. 6. In particular,
the component comprises a reflector face 35 that extends at an
angle to the active region 4. This can be provided in a special
output window 36 or the carrier 3. In contrast to the compo-
nent described in FIG. 6, the carrier 3, or the output window
36, on the side that faces away from the semiconductor body
2 is flattened in a partial region 37. This region 37 is advan-
tageously mirror-coated. The partial region 37 runs prefer-
ably parallel to the active region.

[0205] The reflector face 35 preferably extends starting
from the flattened partial region 37 at an angle to the active
region in the direction of the semiconductor body. The reflec-
tor face 35 is preferably oriented at an angle to the surface 24
of the semiconductor body 2 that faces away from the con-
necting faces 70, 80 of the contacts 7, 8. The reflector face 35,
in particular, only extends partially over the active region 4.

[0206] Advantageously, compared to the component of
FIG. 6, for a given angle ., the physical height of the com-
ponent, in other words the dimension of the component from
the connecting faces of the component to the side of the
component that taces away from the connecting faces, is
reduced.

[0207] Even with a reflector face 35 that only extends par-
tially over the active region, radiation can be efficiently
directed towards the output face 19.

[0208] FIG. 9 shows a further exemplary embodiment of an
optoelectronic component 1 by means of a schematic sec-
tional view. This component corresponds largely to the com-
ponents described in association with FIGS. 6 and 8. Like the
component illustrated in FIG. 8, the reflector face 35 extends
only partly over the active region. Unlike FIG. 8, a partial
region of the surface 24 of the semiconductor body 2 that
faces towards the output window 36 is not provided with the
output window. This free surface 24 is preferably coated with
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the mirror layer 14. Advantageously the mirror layer 14 is
applied on this surface directly to the semiconductor body, or
to an insulation material that has been applied to the semi-
conductor body. The reflector face 35 is also coated with the
mirror layer 14. Just as in the case of the flattened region 37 in
FIG. 8, a laterally narrowed output window 36, preferably
having the shape of a wedge or cone, extending over only a
part of the active region, achieves a reduction in the physical
height of the component for a given angle o, e.g., 45°.
[0209] The output window and/or the output face can be
narrower than the semiconductor body along a transversc
dimension of the semiconductor body, e.g., the width of the
semiconductor body 2, and/or along alongitudinal dimension
of the semiconductor body 2, e.g., the length of the semicon-
ductor body. A point-radiator, for instance, can be formed by
small dimensions of this type.

[0210] The output window 36 can be applied as a separate
window to the semiconductor body, which is preferably free
from the carrier 3 or from the carrier layer 300, or may be
formed as a carrier piece 38, i.e., as a piece fabricated from the
carrier 3. The output window 36 is preferably formed in the
composite.

[0211] By means of the mirror coating of the surface of the
semiconductor body that faces the output window, radiation
can be guided to the output face in spite of the small output
window, so that high radiant exitance can be achieved.
[0212] The invention is not restricted to the description that
refers to the exemplary embodiments. Rather, the invention
comprises each new feature, as well as any combination of
[leatures, and that includes in particular every combination of
features in the patent claims, even if this feature or this com-
bination itself is not explicitly described in the patent claims
or exemplary embodiments.

1. An optoelectronic component comprising:

asemiconductor body that comprises an active region suit-

able for generating radiation, and

two electrical contacts arranged on the semiconductor

body, wherein the contacts are electrically conductively
connected to the active region and the contacts each have
aconnecting face that faces away from the semiconduc-
tor body, the connecting faces being located on a con-
nection side of the component,

wherein a side of the component that is different [rom the

connection side is coated with a mirror coating.

2. The component according to claim 1, wherein the mirror
coating comprises an electrically conductive mirror layer and
a dielectric mirror layer.

3. The component according to claim 1, wherein an output
face of the component comprises raised areas and depres-
sions.
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4. The component according to claim 1, wherein the com-
ponent is configured as a laterally emitting component.
5. The component according to claim 1, wherein a mirror-
coated face of the component that runs obliquely with respect
to the active region extends over the active region.
6. The component according to claim 1, wherein the com-
ponent is implemented as a surface-mountable component.
7. A method for the manufacture of a plurality of optoelec-
tronic components, the method comprising:
providing a composite element with a carrier layer and a
plurality of semiconductor bodies arranged on the car-
rier layer, each semiconductor body comprising an
active region suitable for the gencration of radiation;

applying a mirror layer to the composite element,

singularizing the composite element into a plurality of
optoelectronic components, each optoelectronic com-
ponent comprising an output face and a side face which
delimits the component, which is different from the out-
put face and which is mirror-coated with the mirror
layer.

8. The method according to claim 7, further comprising:

applying a protective layer to parts of the composite ele-

ment prior to applying the mirror layer, and

removing the protective layer after applying the mirror

layer.

9. The method according to claim 7, wherein a face of the
composite element intended to form the output face is at first
mirror-coated, and the mirror layer is removed at least in an
area to form the output face.

10. The method according to claim 9, wherein the protec-
tive layer is applied to the face of the composite element that
is intended (o form the output face, the prolective layer is
mirror-coated, and the mirror-coated protective layer is sub-
sequently removed.

11. The method according to claim 7, wherein a side of the
composite element provided to form the output face is shad-
owed while the mirror layer is applied.

12. The method according to claim 7, wherein the output
face of one of the components is created while singularizing
the composite element.

13. The method according to claim 12, wherein depres-
sions are formed in the output face while singularizing the
composite element.

14. The method according to claim 7, wherein the mirror
layer is cut through when singularizing the composite ele-
ment.

15. The method according to claim 7, wherein applying the
mirror layer comprises depositing the mirror layer onto the
composite element.
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