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(57) Abstract: The invention refers to an optoelectronic package comprising a carrier with a first conductive section, a second conduc-
tive section, a third conductive section and a fourth conductive section and a first insulating material arranged between the conductive
sections. An optoelectronic semiconductor chip is arranged on a first top side of the first conductive section and electrically connected
to a second top side of the second conductive section and a third top side of the third conductive section. The second conductive section
and the third conductive section are arranged on opposite sides of the first conductive section. The fourth conductive section is arranged
besides the third conductive section. A passive component is arranged electrically connected to the third conductive section and the
fourth conductive section. The first insulating material is arranged between the conductive sections in a way that the first conductive
section is electrically isolated from the second conductive section, from the third conductive section and from the fourth conductive
section, and in a way that the third conductive section is electrically isolated from the second conductive section and from the fourth
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conductive section. A conductive material electrically connects the second conductive section and the fourth conductive section.
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OPTOELECTRONIC PACKAGE

DESCRIPTION

The invention refers to an optoelectronic package and a pro-

duction method thereof.

Optoelectronic packages may comprise conductive sections
which may act as conductors to provide electrical voltage for
an optoelectronic semiconductor chip and may also work as
heat conducting means to allow heat occurring due to the op-
eration of the optoelectronic semiconductor chip to be guided

away from the optoelectronic semiconductor chip.

Conductive sections to allow for the electrical contact of
the optoelectronic semiconductor chip may be arranged on op-

posite sides of the optoelectronic semiconductor chip.

Optoelectronic packages may further comprise passive compo-
nents such as ESD-diodes. These ESD-diodes may prevent elec-
trostatic discharges to reach the optoelectronic semiconduc-
tor chip. If the conductive sections for the supplying of the
electrical voltage are arranged on opposite sides of the op-
toelectronic semiconductor chip, a passive component may be
arranged on top of one of these conductive sections. To elec-
trically connect the passive component with the conductive
section opposite of the optoelectronic semiconductor chip, a

long bond wire may be used.

One disadvantage of such an optoelectronic package is that
the long bond wire has to be placed within an area of the op-
toelectronic package that may be illuminated by light emitted
from the optoelectronic semiconductor chip and therefore de-
creasing the yield of the optoelectronic package. Another
disadvantage of this approach is that arranging such long
bond wires is difficult, and for some packages, the bond wire
breaks, leading to destroyed optoelectronic components and

therefore increased production costs.
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An assignment of the invention is to provide an optoelectron-
ic package in which no long bond wire is needed to allow for
electric contact of the passive component, therefore increas-
ing the yield and decreasing the production cost of the opto-

electronic component.

The solution of these assignments is disclosed in the inde-
pendent claims of this invention. Preferred embodiments are

disclosed in the dependent claims.

An optoelectronic package comprises a carrier with a first
conductive section, a second conductive section, a third con-
ductive section and a fourth conductive section. A first in-
sulating material is arranged between the conductive sec-
tions. An optoelectronic semiconductor chip is arranged on a
first top side of the first conductive section. A first elec-
trical contact of the optoelectronic semiconductor chip is
electrically connected to a second top side of the second
conductive section. This electrical contact may be estab-
lished by a first bond wire. A second electrical contact of
the optoelectronic semiconductor chip is electrically con-
nected to a third top side of the third conductive section.
This connection may be established by a second bond wire. The
second conductive section and the third conductive section
are arranged on opposite sides of the first conductive sec-
tion. The fourth conductive section is arranged besides the
third conductive section and therefore opposite to the second
conductive section as well. A passive component is arranged
electrically connected to the third conductive section and
the fourth conductive section. The first insulating material
is arranged between the conductive sections in a way that the
first conductive section is electrically isolated from the
second conductive section, from the third conductive section
and from the fourth conductive section. Furthermore, the
first insulating material is arranged in a way that the third
conductive section is electrically isolated from the second

conductive section and from the fourth conductive section.
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The second conductive section and the fourth conductive sec-

tion are electrically connected by a conducting material.

In one embodiment, a first trench is located within the first
top side of the first conductive section and the first insu-
lating material. The first trench extends from the second
conductive section to the fourth conductive section. The
first trench is partially filled with a second insulating ma-
terial. A second trench is located within the second insulat-
ing material. The second trench extends from the second con-
ductive section to the fourth conductive section and is

filled with the conductive material.

The passive component may comprise a bottom contact and may
be placed on the third conductive section or the fourth con-
ductive section. A top side contact of the passive component
may be connected to the fourth conductive section or the

third conductive section respectively, particularly using a

bond wire.

The conductive material filling the second trench is arranged
in a way that the conductive material is not in electrical
contact to the first conductive section due to the second in-
sulating material partially filling the first trench. There-
fore, the conductive material electrically connects the sec-
ond conductive section to the fourth conductive section with-
out electrically connecting these two conductive sections to
the first conductive section. Therefore, the first contact of
the optoelectronic semiconductor chip is electrically con-
nected to the second conductive section and via the conduc-
tive material to the fourth conductive section and therefore

also connected to the passive component.

Therefore, the long bond wire with its disadvantages is no

longer needed.

In one embodiment, the conductive sections are lead frame

sections of a lead frame. Using this approach with lead frame
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sections allows for an easy manufacturing process of the car-
rier with the lead frame sections embedded within the first

insulating material.

In one embodiment, the first conductive section, the second
conductive section and the third conductive section extend to
an underside of the carrier. The underside of the carrier is
arranged opposite to the semiconductor chip. Therefore, the
first conductive section can be connected to a heat sink al-
lowing for heat transfer from the optoelectronic semiconduc-
tor chip during operation of the optoelectronic package. The
second conductive section and the third conductive section
may be used to electrically connect the optoelectronic semi-
conductor package and therefore the optoelectronic semicon-

ductor chip as well.

In one embodiment, the fourth conductive section extends to
the underside of the carrier as well, providing another con-
tacting possibility of the optoelectronic package. In one em-
bodiment, a bottom side of the fourth conductive section is
arranged above the underside of the carrier and covered with
the first insulating material. Therefore, the fourth conduc-
tive section is not accessible from the underside of the car-
rier, providing easier handling of the optoelectronic pack-

age.

The conductive sections extending to the underside of the
carrier may be covered with solder pads to allow for solder-
ing the package to another carrier, particularly a circuit
board.

In one embodiment, the passive component is an ESD-diode.
Therefore, electrostatic discharges may be guided through the
ESD-diode and not through the optoelectronic semiconductor
chip, preventing destruction of the optoelectronic semicon-
ductor chip due to electrostatic discharges. The passive com-

ponent may also be a back-biased diode to prevent destruction
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of the optoelectronic semiconductor chip due to inverse elec-

trode currents.

The conductive sections may comprise a metal, particularly
copper. The first insulating material may be a plastic, a
polymer, an epoxy-resin or a pre-preg. The second insulating
material may comprise these materials as well. The first in-
sulating material and the second insulating material may be

uniformly formed from the same material.

In one embodiment, the second insulating material comprises
epoxy resin or a pre-preg. These materials can be easily

placed or printed within the first trench.

In one embodiment, the conductive material is silver paste.
Silver paste can be easily placed within the second trench to
allow for the electric contact between the second conductive

section and the fourth conductive section.

In one embodiment, the optoelectronic semiconductor chip is
embedded within a cover layer. The cover layer covers the
first top side, the second top side, the third top side, the
fourth top side and the passive component. This means that a
top side of the carrier, on which the optoelectronic semicon-
ductor chip is placed, is covered with the cover layer and
therefore oxidation on the top sides of the conductive sec-
tions is reduced, as the conductive sections are covered by
the cover layer. If the fourth conductive section does not
extend to the underside of the carrier, the fourth conductive
section is now fully covered by insulating material and

therefore no longer accessible for contacting.

The cover layer may comprise a transparent silicone or may
comprise converter particles capable of converting light
emitted from the optoelectronic semiconductor chip to another

wave length.
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In one embodiment, the carrier comprises side walls compris-
ing the first insulating material. The side walls extend to a
plane above the optoelectronic semiconductor chip. Therefore,
the optoelectronic semiconductor chip is arranged within a
cavity formed by the side walls of the carrier. This cavity

may be filled with the cover layer.

In one embodiment, the optoelectronic semiconductor chip is
electrically connected to the second top side and the third
top side using bond wires. The plane formed by the side walls

of the carrier is located above the bond wires.

An optoelectronic package may be produced with a method
comprising the steps explained in the following. A first con-
ductive section, a second conductive section, a third conduc-
tive section and a fourth conductive section are placed. The
second conductive section and the third conductive section
are arranged on opposite sides of the first conductive sec-
tion. The fourth conductive section is arranged besides the
third conductive section and therefore also opposite to the
second conductive section. Within the first conductive sec-
tion, a first trench is induced. This first trench is later
used to connect the second conductive section and the fourth
conductive section and is therefore arranged in a way that
the first trench extends from an area in the vicinity of the
second conductive section to an area in the vicinity of the
fourth conductive section. The inducing of the first trench
within the first conductive section may be performed before
or after the conductive sections are placed. Subsequently, a
first insulating material is placed between the conductive
sections in a way that the conductive sections are electri-
cally isolated from one another and in a way that the first
trench is extended to the second conductive section and the
fourth conductive section. As an alternative, the first insu-
lating material may be placed between the conductive sections

and the first trench may be induced afterwards.
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Subsequently, the first trench is filled with a second insu-
lating material in a way that a second trench extending from
the second conductive section to the fourth conductive sec-
tion is formed. The second trench is not in contact with the
first conductive section. Afterwards, a conductive material
is filled into the second trench. Therefore, the second con-
ductive section and the fourth conductive section are now
electrically connected by the conductive material. Subse-
quently, an optoelectronic semiconductor chip is arranged on
top of the first top side of the first conductive section.
Afterwards, the optoelectronic semiconductor chip is electri-
cally connected to the second conductive section and the
third conductive section, particularly using bond wires. As a
last step, a passive component is placed and electrically
connected to the third conductive section and the fourth con-

ductive section.

The conductive sections may be lead frame sections of a lead

frame.

In one embodiment, the inducing of the first trench within
the first conductive section is executed by using an etching
process. Etching of lead frames is a well-known technigue, so
that the etching of the first conductive section is easily
obtainable if the first conductive section is a lead frame

section.

In one embodiment, the first insulating material and the sec-
ond insulating material are identical. To place the first and
the second insulating material, a casting mold is arranged
around the conductive sections. The casting mold comprises a
lug which can be placed within the first trench, partially
filling the first trench during a molding process. The first
and the second insulating material are then molded to form
the carrier, and the parts of the first trench not filled by
the lug are filled with the insulating material. After the
casting mold is opened, the area where the lug has been dur-

ing the molding process forms the second trench.
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The above described features, properties and advantages of
this invention as well as the method of obtaining them, will
be more clearly and obviously understandable in the context
of the following description of the embodiments, which are

explained in more detail in the context of the Figures.

In schematic illustration show

Fig. 1 a top view of an optoelectronic package;
Fig. 2 a cross section of the optoelectronic pack-
age;

Figs. 3 and 4 cross sections of a carrier;

Fig. 5 a cross section of an optoelectronic package;
and
Fig. 6 a cross section of conductive sections within

a casting mold before a molding process.

Fig. 1 shows a top view of an optoelectronic package 1 com-
prising a carrier 2 with a first conductive section 3, a sec-
ond conductive section 4, a third conductive section 5 and a
fourth conductive section 6. A first insulating material 7 is
arranged between the conductive sections 3, 4, 5, 6. An opto-
electronic semiconductor chip 8 is arranged on a first top
side of the first conductive section 3. A first electrical
contact 9 of the optoelectronic semiconductor chip 8 is elec-
trically connected to the second conductive section 4. The
connection is established with a first bond wire 10. A second
electrical contact 11 of the optoelectronic semiconductor
chip 8 is electrically connected to the top side of the third
conductive section 5 using a second bond wire 12. The second
conductive section 4 and the third conductive section 5 are
arranged on opposite sides of the first conductive section 3.

The fourth conductive section 6 is arranged besides the third



10

15

20

25

30

35

WO 2019/120482 PCT/EP2017/083530

conductive section 5 and therefore also opposite of the sec-
ond conductive section 4. A passive component 13 is placed on
top of the fourth conductive section 6 and connected to the
third conductive section 5 using a third bond wire 23. The
passive component 13 comprises a bottom contact in direct
electrical contact to the fourth conductive section 6. It is
also possible that the passive component 13 is placed on top
of the third conductive section 5 and connected to the fourth
conductive section 6 with a bond wire. The first insulating
material 7 is arranged between the conductive sections 3, 4,
5, 6 in a way that the first conductive section 3 is electri-
cally isolated from the second conductive section 4, from the
third conductive section 5 and from the fourth conductive
section 6 and in a way that the third conductive section 5 is
electrically isolated from the second conductive section 4
and from the fourth conductive section 6. A first trench 14
is located within the first top side of the first conductive
section 3 and the first insulating material 7 in a way that
the first trench 14 extends from the second conductive sec-
tion 4 to the fourth conductive section 6. The first trench
14 is partially filled with a second insulating material 15.
A second trench 16 is located within the second insulating
material 15. The second trench 16 extends from the second
conductive section 4 to the fourth conductive section 6. The
second trench 16 is filled with a conductive material 17.
Therefore, the conductive material 17 establishes an electri-
cal connection between the second conductive section 4 and
the fourth conductive section 6 connecting the passive compo-
nent 13 with the first electric contact 9 of the optoelec-
tronic semiconductor chip 8 wvia the first bond wire 10, the
second conductive section 4, the conductive material 17 and

the fourth conductive section 6.

The conductive material 17 may be arranged differently, par-
ticularly not within the second trench 16, but in a trench

within the first insulating material 7.
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The conductive sections 3, 4, 5, 6 may comprise an electrical
conductivity of 10 million Sievert per meter or more. The
first conductive section 3 may comprise a heat conductivity
of 50 Watt per meter and Kelvin or more. The conductive sec-
tions 3, 4, 5, 6 may comprise a metal with the stated elec-
trical conductivity and heat conductivity, particularly cop-

per.

The first insulating material 7 may comprise a plastic, a
polymer, an epoxy resin or a pre-preg. The second insulating
material 15 may comprise a plastic, a polymer, an epoxy resin
or a pre-preg. The first insulating material 7 and the second
insulating material 15 may be uniformly formed by the same

material.

Fig. 2 shows a cross section of the optoelectronic package 1
of Fig. 1. The cross section extends through the first con-
ductive section 3, the first trench 14, the second trench 16
and the optoelectronic semiconductor chip 8. The optoelec-
tronic semiconductor chip 8 is placed on top of the first
conductive section 3. The first conductive section 3 works as
a heat sink to provide heat transfer from the optoelectronic
semiconductor chip 8 to an underside 18 of the carrier 2. On
the top side of the first conductive section 3, a first
trench 14 partially filled with the second insulating materi-
al 15 is arranged. Within the second insulating material 15,
the second trench 16 filled with the conductive material 17
is arranged. The conductive material 17 is electrically iso-
lated from the first conductive section 3. This isolation
works due to the second insulating material 15 arranged be-
tween the conductive material 17 and the first conductive

section 3.

With a dashed line, a cover layer 19 covering the optoelec-
tronic semiconductor chip 8 and the top side of the first
conductive section 3 and therefore the second insulating ma-
terial 15 and the conductive material 17 as well, is indicat-

ed. This cover layer 19 may form an optical element or may
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comprise converter particles capable of converting a wave-
length of radiation emitted from the optoelectronic semicon-

ductor chip 8 to another wavelength.

In one embodiment, the conductive sections 3, 4, 5, 6 are
lead frame sections of a lead frame. With this approach, the

carrier 2 may easily be produced.

In one embodiment, the passive component 13 is an ESD-diode.
In one embodiment, the first insulating material 7 comprises
a mold material, such as plastic, epoxy resin or pre-preg. In
one embodiment, the second insulating material 15 comprises a
plastic, epoxy resin or a pre-preg. In one embodiment, the

conductive material 17 is silver paste.

Fig. 3 shows a cross section of the carrier 2 of Fig. 1. The
cross section of Fig. 3 is perpendicular to the cross section
of Fig. 2 and is guided through the first trench 14 and the
second trench 16 respectively. The underside 18 of the carri-
er 2 comprises bottom sides of the first conductive section
3, the second conductive section 4 and the fourth conductive
section 6. Oriented behind the fourth conductive section 6
and not shown in Fig. 3, the third conductive section 5 is
arranged. Between the second conductive section 4 and the
first conductive section 3, the first insulating material 7
is arranged. The first insulating material 7 is arranged be-
tween the first conductive section 3 and the fourth conduc-
tive section 6 as well. On a top side opposite of the under-
side 18 of the carrier 2, the first trench 14 partially
filled with the second insulating material 15 extends from
the second conductive section 4 to the fourth conductive sec-
tion 6. Within the second insulating material 15, the second
trench 16 is arranged and also extends from the second con-
ductive section 4 to the fourth conductive section 6. The
trench 16 is filled with the conductive material 17 and
therefore electrically connecting the second conductive sec-

tion 4 to the fourth conductive section 6.
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In the carrier of Fig. 3, all four conductive sections 3, 4,
5, 6 extend to the underside 18 of the carrier and are there-
fore available for electrically and/or thermally connecting

the conductive sections 3, 4, 5, 6.

Fig. 4 shows another embodiment of the carrier 2 which is
similar to the carrier of Fig. 3 except for the differences
explained hereafter. The fourth conductive section 6 compris-
es a bottom side 24 which is arranged above the underside 18
of the carrier 2 and covered with the first insulating mate-
rial 7. Therefore, the fourth conductive section 6 is not
electrically and/or thermally accessible from the underside
18.

In the embodiment of Figs. 1 to 4, the conductive sections 3,
4, 5, 6 extend to edges of the carrier. It is also possible
that the first insulating material 7 is arranged around the
edges, forming an insulating edge around the conductive sec-
tions 3, 4, 5, 6.

The conductive sections 3, 4, 5, 6 accessible from the under-
side 18 of the carrier may comprise solder pads which allow
for soldering the package 1 to a carrier, particularly a cir-

cuit board.

Fig. 5 shows a cross section through another embodiment of
the invention. The carrier 2 in this embodiment is configured
similar to the carrier of Fig. 2, insofar as no differences
are described hereafter. The carrier 2 comprises additional
first insulating material 7 arranged circumferential around
the conductive sections 3, 4, 5, 6, particularly around and
therefore on both sides of the first conductive section 3.
The insulating material 7 at the edges of the carrier 2 is
arranged in a way that the insulating material 7 forms side
walls 25. The side walls 25 extend to a plane 26 above the
optoelectronic semiconductor chip 8. Due to the side walls
25, a cavity above the optoelectronic semiconductor chip 8 is

formed. This cavity is filled with the cover layer 19 up to
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the plane 26. The side walls 25 and therefore the plane 26
may be arranged in a way that the bond wires 10, 12, 23 are
arranged below the plane 26 and therefore within the cover

layer 19.

The side walls 25 of the insulating material may be covered

with a reflecting material.

The side walls 25 may be arranged in a way that the plane 26
is above the bond wires 10, 12, 23 of the package 1. Then,
then, the bond wires 10, 12, 23 and the optoelectronic semi-
conductor chip 8 are arranged within the cavity provided by
the side walls 25. If the cavity is filled with the cover
layer 19, the cover layer 19 covers the bond wires 10, 12, 23

and the optoelectronic semiconductor chip 8.

To produce an optoelectronic package, the conductive sections
3, 4, 5, 6 may be arranged in a way as shown in Fig. 1. Af-
terwards, the first trench 14 may be induced within the first
conductive section 3. Subsequently, the first insulating ma-
terial 7 may be arranged between the conductive sections 3,
4, 5, 6 in a way that the conductive sections 3, 4, 5, 6 are
electrically isolated from one another and in way that the
first trench 14 is extended to the second conductive section
4 and the fourth conductive section 6. Subsequently, the
first trench 14 may be partially filled with a second insu-
lating material 15 in a way that a second trench 16 extending
from the second conductive section 4 to the fourth conductive
section 6 is formed. The second trench 16 is thereby not in
contact with the first conductive section 3. Alternatively,
it is possible to fully fill the first trench 14 with the
second insulating material 15 and to subsequently form the
second trench 16 within the second insulating material 15.
The second trench 16 is subsequently filled with the conduc-
tive material 17. With this method, the carrier 2 is pro-
duced. Subsequently, the optoelectronic semiconductor chip 8
is placed on top of the first top side of the first conduc-

tive section 3 and electrically connected to the second con-
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ductive section 4 and the third conductive section 5. After-
wards, the passive component 13 is placed and electrically
connected to the third conductive section 5 and the fourth

conductive section 6.

Within this method, the inducing of the first trench 14 with-
in the first conductive section 3 my be performed using an

etching process.

The second conductive material 15 may be printed into the
first trench 14.

It is possible that the first insulating material 7 and the
second insulating material 15 are identical. In this case,
the insulating material 7, 15 may be placed by using a cast-
ing mold. The casting mold may comprise a lug which is placed

within the first trench during a mold process.

To allow for the carrier 2 of Fig. 4, it is possible to thin
the fourth conductive section 6 before the first insulating
material 7 is arranged. This thinning step may be performed

by an etching process.

Fig. 6 shows a cross section of a casting mold 20 during such
a mold process. The casting mold 20 is arranged around the
first conductive section 3. The first conductive section 3
comprises a first trench 14. A lug 21 of the casting mold 20
is partially arranged within the first trench 14, leaving a
cavity 22 around the lug 21 within the first trench 14. Other
cavities 22 are arranged on the left and the right hand side
of the first conductive section 3. During a subsequent mold
process, insulating material 7, 15 may be placed within the
cavities 22 and thus forming a uniform first insulating mate-
rial around the conductive sections 3, 4, 5, 6 and within the
first trench 14.

Although the invention was described and illustrated in more

detail using preferred embodiments, the invention is not lim-
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ited to these. Variants of the invention may be derived by a
person skilled in the art from the described embodiments

without leaving the scope of the invention.
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REFERENCE NUMERALS

optoelectronic package
carrier

first conductive section
second conductive section
third conductive section
fourth conductive section
first insulating material
optoelectronic semiconductor chip
first electrical contact
first bond wire

second electrical contact
second bond wire

passive component

first trench

second insulating material
second trench

conductive material
underside of the carrier
cover lavyer

casting mold

lug

cavity

third bond wire

bottom side

side wall

plane
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CLAIMS

An optoelectronic package (1) comprising a carrier (2)
with a first conductive section (3), a second conductive
section (4), a third conductive section (5) and a fourth
conductive section (6) and a first insulating material
(7) arranged between the conductive sections (3, 4, 5,
6), wherein an optoelectronic semiconductor chip (8) is
arranged on a first top side of the first conductive sec-
tion (3), wherein a first electrical contact (9) of the
optoelectronic semiconductor chip (8) is electrically
connected to a second top side of the second conductive
section (4), wherein a second electrical contact (11) of
the optoelectronic semiconductor chip (8) is electrically
connected to a third top side of the third conductive
section (5), wherein the second conductive section (4)
and the third conductive section (5) are arranged on op-
posite sides of the first conductive section (3), wherein
the fourth conductive section (6) is arranged besides the
third conductive section (5), wherein a passive component
(13) is arranged electrically connected to the third con-
ductive section (5) and the fourth conductive section
(6), wherein the first insulating material (7) is ar-
ranged between the conductive sections (3, 4, 5, 6) in a
way that the first conductive section (3) is electrically
isolated from the second conductive section (4), from the
third conductive section (5) and from the fourth conduc-
tive section (6), in a way that the third conductive sec-
tion (5) is electrically isolated from the second conduc-
tive section (4) and from the fourth conductive section
(6), wherein a conductive material (17) electrically con-
nects the second conductive section (4) and the fourth

conductive section (6).

The optoelectronic package (1) according to claim 1,
wherein a first trench (14) is located within the first
top side of the first conductive section (3) and the

first insulating material (7), wherein the first trench
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(14) extends from the second conductive section (4) to
the fourth conductive section (6), wherein the first
trench (14) is partially filled with a second insulating
material (15), wherein a second trench (16) is located
within the second insulating material (15), wherein the
second trench (16) extends from the second conductive
section (4) to the fourth conductive section (6) and
wherein the second trench (16) is filled with the conduc-

tive material (17).

The optoelectronic package (1) according to claim 1 or 2,
wherein the conductive sections (3, 4, 5, 6) are lead

frame sections of a lead frame.

The optoelectronic package (1) according to claims 1 to
3, wherein the first conductive section (3), the second
conductive section (4) and the third conductive section
(5) extend to an underside (18) of the carrier (2),
wherein the underside (18) of the carrier (2) is arranged

opposite to the optoelectronic semiconductor chip (8).

The optoelectronic package (1) according to claim 4,
wherein the fourth conductive section (6) extends to the

underside (18) of the carrier (2).

The optoelectronic package (1) according to claim 4,
wherein a bottom side of the fourth conductive section
(6) is arranged above the underside (18) of the carrier

(2) and covered with the first insulating material (7).

The optoelectronic package (1) according to claims 1 to

6, wherein the passive component (13) is an ESD-diode.

The optoelectronic package (1) according to claims 1 to
7, wherein the second insulating material (15) comprises

epoxy resin or a pre-preg.
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The optoelectronic package (1) according to claims 1 to

8,

wherein the conductive material (17) is silver paste.

The optoelectronic package (1) according to claims 1 to

9,

wherein the optoelectronic semiconductor chip (8) is

embedded within a cover layer (19), wherein the cover

layer (19) covers the first top side, the second top
side, the third top side, the fourth top side and the

passive component (13).

The optoelectronic package (1) according to claims 1 to

10,

wherein the carrier (2) comprises side wall (25)s

comprising the first insulating material (7), wherein the

side walls (25) extend to a plane above the optoelectron-

ic semiconductor chip (8).

A method of production of an optoelectronic package (1),

comprising the steps:

Placing of a fist conductive section, a second con-
ductive section (4), a third conductive section (5)
and a fourth conductive section (6), wherein the sec-
ond conductive section (4) and the third conductive
section (5) are arranged on opposite sides of the
first conductive section (3), wherein the fourth con-
ductive section (6) is arranged besides the third
conductive section (5);

Inducing of a first trench (14) within the first con-
ductive section (3);

Placing of a first insulating material (7) between
the conductive sections (3, 4, 5, 6) in a way that
the conductive sections (3, 4, 5, 6) are electrically
isolated from one another and in a way that the first
trench (14) is extended to the second conductive sec-
tion (4) and the fourth conductive section (6);
Partially filling of the first trench (14) with a
second insulating material (15) in a way that a sec-
ond trench (16) extending from the second conductive

section (4) to the fourth conductive section (6) 1is



10

15

20

25

30

WO 2019/120482 PCT/EP2017/083530

13.

14.

15.

_20_

formed, wherein the second trench (16) is not in con-
tact with the first conductive section (3);

- Filling of the second trench (16) with a conductive
material (17);

- Arranging of an optoelectronic semiconductor chip (8)
on top of a first top side of the first conductive
section (3);

— Electrically connecting the optoelectronic semicon-
ductor chip (8) to the second conductive section (4)
and the third conductive section (5);

- Placing of a passive component (13) and electrically
connecting the passive component (13) to the third
conductive section (5) and the fourth conductive sec-
tion (6).

The method of claim 12, wherein the inducing of the first
trench (14) within the first conductive section (3) is

executed by using an etching process.

The method of claims 12 or 13, wherein the second insu-
lating material (15) is printed into the first trench
(14) .

The method of claims 12 or 13, wherein the first insulat-
ing material (7) and the second insulating material (15)
are identical, wherein a casting mold (20) is arranged
around the conductive sections (3, 4, 5, ©6), wherein the
casting mold (20) comprises a lug (21) placed within the
first trench (14) during a molding process and wherein
the first insulating material (7) and the second material

are molded to form a carrier (2).
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