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Description

ESD protection component and component comprising an  ESD

protection component and an LED

An ESD protection component is specified. Furthermore, a
component which comprises an LED and an ESD protection component

ig specified.

The document DE 10 2008 024 481 A1 disclogses an electrical
component arrangement which has a semiconductor component and a
varistor element for protecting the semiconductor component from

electrostatic discharges.

A problem to be solved consists in specifying an ESD protection
component with improved properties. A further problem consists

in specifying a component comprisgsing an LED and an improved ESD

protection component.

An ESD protection component is specified. Preferably, the ESD

protection component comprises a ceramic material.

“ESD” in the text below stands for “electrestatic discharge”.
This means that the ESD protection component 1is preferably
degigned Lo protect other components, for example semiconductor
components, Ifrom overvoltages. The ESD protection component can
also be used for protecting other components from overcurrént.

For example, the ESD protection component 1s designed for

protecting an LED. “LED” in the text which follows stands for

“light-emitting diode”.

Aocording to a first aspect, there is provided an ESD protection
component, comprising a basic body with a lower side, wherein
the basic body compriges a ceramic material, and at leagt one
floating inner electrode, wherein the floating inner electrode

is not electrically connected to the outside, wherein a distance
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between the lower side and the flicating inner electrode ig two
to 100 ceramic graing and wherein the basic body is formed
symmetrically with respect te a plane which runs parallel to the
lower side and central through the bkasic body.

According to a second aspect, there is provided an ESD
protection component, comprising a basic body with a lower side,
a first floating inner electrode and, adjacent to this, a second
floating inner electrode, wherein the first floating inner
electrode and the second floating i1nner electrode are not
electrically connected to the outside, wherein the distance
between the first floating inner electrode and the second
floating inner electrode is greater than the distance between
the first floating inner electrode and the lower side of the
pasic body, and wherein a contact connection is arranged on the
lower side of the basic body.

The ESD protection component 1s preferably in the form of an

ultrathin protection component. Preferably, the ESD protection

compenent has a height of between 50 um
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cand 150 pm, in particular between 70 pm and 100 um. For

example, the ESD protection component has a helght of
80 pm. Preferably, a compeonent with this height can be
installed in a space-saving manner. In addition, in the
case of an arrangement of the ESD protection component
next to an LED, less shading of the LED ogccurs the

flatter the ESD protection component is.

Freferably, the ceramic material comprises a varistor

ceramic or consists of a varistor ceramic.

Preferably, the ceramic material, in particular the
varistor ceramic, comprises a 2Zn0-Bi-S8b material or a
Zn0O-Pr material or consists of a Zn0-B8i-Sbhb material or
a Zn0O-Pr material. With these ceramics, preferably a
particularly thin component with a high strength can be
achieved.

Preferably, the ceramic of the ESD protection component
comprises a composite of a varistor material and a
metal or consists of a composite'of a varistor material
and a metal. For example, the resistance of the

varistor ceramic is influenced by the metal.

The ESD protection component preferably has a basic
body. The basic body preferably has a lower side. The
lower side of the basic body o¢f the ESD protection
component is that side which, in & state in which the
ESD protection component is mounted on a carrier, faces
the carrier. The basic body can comprise a layer stack,
in particular a stack o¢f dielectric lavyers. The
dielectric layers preferably comprise the ceramic
material. Preferably, the basic body of the ESD
protection component is formed by a monclithic sintered
body .-

Preferably, a contact connection 13 arranged on the
g

lower side of the basic body. Preferably, the contact
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connection comprises two contact elements. For example,
the contact elements have contact areas. Preferably,
the contact elements are designed for electrically
contact-connecting the basic body of the ESD protection

component, in particular to a printed circuit board.

Preferably, the contact elements are arranged directly
on the basic body of the ESD protection component.
Preferably, the contact elements are arranged at a
distance from one another. Preferably, in the event of
overshooting of a voltage present betwsen the contact
elements, a current flow can take place through the ESD

protection component via the contact elements.

Preferably, the ESD protection component comprises a

RGA terminatlion.

“BGA” in the text which follows stands for “ball grid
array”. In the case of the BGA termination, solder in
the form of solder balls, for example, is provided on a
component. In the case of the BGA termination, solder
material can also be provided in the form of partial
balls, for example hemispherical balls. The BGA
termination enables particularly £fliat soldering of the
ESD protection component on a carrier. The solder balils
can -be provided on the component as early as before
soldering of the compconent, in particular fused cnto

the component, and thus form part ¢f the component.

Preferakly, the BGA termination is arranged on a lower
side of the ESD protection component. The solder balls
are preferably arranged in structured fashion. For
example, the solder balls are arranged in the form of a
uniform grid having columns and rows. Preferably, the
solder balls are particularly flat.

In an alternative embodiment, the ESD protection

component comprises an LGA termination.
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“LGAY in the text which follows stands for “land grid
array”, 1l.e. a grid array of contact areas. Preferably,
the contact areas are arranged in the form of a uniform
grid having columns and rows on the ESD protection
component. In the case of an LGA termination, too, the
ESD protection component can be scoldered to a carrlier,
wherein, in this case, in contrast to the BGA
terminaticn, solder material is arranged on the carrier
prior to soldering, in particular solder material which

has been fused to form solder balls.

Cne advantage of BGA and LGA terminations consists in
that n¢ additional connection pins for soldering a
component. are  required and that the soldering can he

particularly flat.

Freferably, the ESD protection component comprises at
least one floating inner electrode. The floating inner
electrode  1s not intended for contact connection
externaily. A floating inner electrode does not extend
on any side as far as the outslide of a bkasic body, for

example.

Preferably, the floating inner electrode servas to
match the breakdown voltage o©of the ESD protection
component. Preferably, there 1is no further inner
slectrode located between the floating inner electrode.
In the text which follows, such an inner electrode is
also referred to as first floating inner electrode. For
example, ithe breakdown voltage iz determined inter alia
by the distance between the floating inner electrode
and the lower side of the bkasic body of the ESD

‘protection component. Preferably, the breakdown voltage

is higher the greater the distance between the floating
inner electrode and the lower side of the basic body.
Preferably, cnce  the breakdcown voltage has  been
reached, & current flow takes place wvia the floating

inner electrode.
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For example, the ESD protection component comprises

precisely one floating inner electrode.

In a further embodiment,; fThe 5D protection component
comprises precisely two fleoating inner electrodes. For
example, a first and a second floating inner electrode
are arranged one above the other. For example, a
distance betwesen the second floating inner =lectrode
and the lower side of the bkasic body of the ESD
protection component is greater than a distance between
the f{irst floating inner electrode and the lower side
of the basic body of the ESD protection component. For
example, the second floating inner electrode is
primarily used for the symmetry of the component. In
particular, the second inner electrode can serve the
purpose of preventing a sintering warping c¢f the
component, with the result that the component has in

particular flat side faces.

In a preferred emboediment, the ESD protection component
comprises a Dbasic body with a symmetrical design.
preferably, the basic body has a symmetrical design in

terms of the arrangement of the inner electrodes,

preferably, the bkasic body, with respect to each
floating inner electrode which has a certain distance
from the lower side of the basic body, alsc has a
floating inner electrode, which has the same distance
from the upper side of the basic body. If the inner
electrode runs precisely centrally betwesen the upper
and lower sides, no  further corresponding inner
electrode needs to be provided.

In particular, the basic body can have a symmetrica

=

design with respect to a plane of symmetry which runs

parallel to the lower side of the basic body.



{n

10

20

25

30

3z

In particular, the plane of symmetry runs centrally
through the basic beody. In this way, 1t is pessible to

achieve, for example, a situation in which the bkasic

body 1s mechanically stable even in the case cf a very

thin embodiment. Fecr example, the basic body has
precisely twc, precisely four, or precisely eight
floating inner electrodes, wherein the inner electrodes
are arranged symmetrlically with respect to the plane of
symmetry. In a further embodiment, the basic body has
an uneven number of inner electrodes, wherein one of
the inner electrodes 1s arranged centrally between the
upper and lower sides. Preferaply, only the first, i.e.
the lowermost, inner electrode contributes to the ESD
protection function ¢f the component, while the further
inner electrodes are used for mechanical stabilization

oI the component.

In a further embodiment, the basic body 1s rotationally
symmetrical. For example, the basic body is
rotationally symmetrical with respect to an axis of
rotation which runs parallel to the lower side and
perpendicular to the Iongitudinal axis of the basic
body.

Preferably, & distance between the lower side cf the
basic body of the ESD protection component and the
floating inner elesctrode, in particular the first

ficating inner electrode, 1s twoe ceramic grailns.

In the case of a distance of two grains, this 1is also
referred to as & single graln boundary design. For
example, by means of the single grain boundary design,
an ultrathin formation of the ESD protection component
can be achilieved. For example, the distance between the
first flovating inner eslectrode and the lower side of
the Dbasic body of the ESD protection component is
between 7 um and 10 pm. For example, the distance

between the Ifirst floating inner electrode and the
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lower slde of the basic body of the ESD protection

component is approximately & nm,

In a further embodiment, the distance between the first
floating inner lectrode and the lower slde of the

basic body is betwesen 2 and 100 ceramic grains.

L distance of clearly more than Lwoe ceramic grains, for
example of 80 ceramic grains, makes it possible tc use
the ESD protection componant at relatively high

voltages, right up to high-voltage applications.

The active wolume which 1s primarily critical fcr the
functiocnality of the ESD protection component is
preferably located between the lower side of the basic
body of the ESD protection compenent and the first
floating inner electrode. The active volume preferably
influences the breakdown vceltage of the ESD protection
component, while a volume above the first fleating
inner electrode, in particular a second floating inner
electrcde, does not have any influence on the breakdown
voltage.

Preferably, the distance between the first floating
inner electrode and an optioconally provided second
floating inner electrode is greater than the distance
between the first floating inner electrods and the
lower gside of the basic Dbody of the ESD protecticn

component.

In a preferred embodiment, the ESD protecgtion component
comprises a basic body comprising a lower side, on
which a c¢ontact connection 1s arranged, a first
fleating inner salectrode and, adjacent to this, a
second fleoating inner electrode, wherein the distance
between the first floating inner electrode and the
second floating inner electrode is greater than the

distance between the first fleoating inner electrode and
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the lower side of the basic body of the ESD protection

component .

in a further preferred embodiment, the ESD protection
component comprises a basic body comprising a lower
side, wherein the basic body comprises a ceramic
material and at least one floating inner electrode,
wherein the distance between the lower side of the
basic body of the ESD protection component and the
floating inner electrode is between two and 100 ceramic

grains. Preferably, the distance 1s two ceramic grains.

In a further preferred embodiment, the ESD protection
component comprises a ceramic material and a BGA or LGA

termination.

All of the preferred embodiments can include the

further above-described fsatures.

Furthermere, a component with a basic body on which an
LED and an ESD protection component are arranged is
specified. The ESD protection component is preferably

designed as described previocusly.

Preferahly, the LED and the ESD protection component
are arranged on the basic body of the component. The
basic body of the component will also be referred to
below as the carrier. Preferably, the LED and the ESD
protection component are arranged on an uvpper side of
the basic body. Preferably, the LED and the ESD
protection component are arranged at a distance from

one another.

By virtue of the ultrathin formation of tThe ESD

protection component, preferably the physical height of

1

the component can be kept low. In particular, the

physical height of the LED can be kept low without
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shading of the LED by the LSD protection component

occourring.

The basic body of the compcnent 1is preferably used as
the carrier for +the LED and the ESD protection
component. Preferably, the basic body acts as heat-
dissipating carrier for the LED and the ESD protection
component. In addition, the Dbasic body can have
electrical contacts for electrically contact~connecting

the LED and the ESD protection component.

The basic body of the component preferably comprises a
ceramic material cr consists of a ceramic material. For
example, the basic body comprises an LTCC material,
wherein LTCC stands for low temperature co-fired
ceramic. Preferably, the basic body comprises at least
one of the materials aluminum oxide or aluminum nitride
oy consists of one of the materials aluminum oxide or
aluminum nitride. Blternatively, the Dbasic  body
comprises an organic material or consists of an organic
material. Alternatively, the Dbasic body comprises a
metallic material. For example, the Dbasic body
comprises one of the materials aluminum or copper.
Preferably, the cited materials have good .thermal

conductivity.

Preferably, the basic body is in the form of an
insulating basic body. Preferably, at least part of the
basic body is electrically insulating. For example, at
least part of the basic body which faces the LED and
the ESD protection component is electrically

insulating.

Ry way of example, the basic body comprises a metal,
wherein the metal is coated with an electrically
insulating layer. For example, the basic body 1s cocated
with the electrically insulating layver at least on a

gide facing the LED and the ESD protection component.
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For example, the electrically insulating layer
comprises aluminum oxide or consists of aluminum oxide.
The nasic bkody c¢eonsisting  of & metal and an
electrically insulating layer can be conslidered to Dbe

an insulating basic body.

Praeferably, the basic body has good  thermal
conductivity. For example, the basic body can contain
metal particles. The thermal conductivity of the basic
body <can be additicnally improved Dby the metal

particles, for example.
The basic body has the shape of a plate, for example.

Preferably, the basic body bhas at least one via. Via
stands for “wertical interconnect access”. Preferably,
the at least one via runs perpendicular te a surface of
the basic body. Preferably, the basic body has a
plurality of vias.

Preferably, the basic body has at least one thermal
via. Preferably, the at least one thermal via serves to
improve thermal conductivity. For example, the basic
body comprises a ceramic material and thermal vias or
consists of a ceramic material and thermal wvias. Forx
example, the basic body comprises an organic material
and thermal vias or consists of an organic material and
rhermal vias. Preferably, heat 1lsg dissipated from the
LED wia the thermal vias. For example, heat 1is
dissipated from the LED to a housing of the component.
Preferably, a thermal via IMproves the  thermal
conductivity of the LED tfo a housing and therefore

results in an extension of the life of the LED.

Preferably, a metal plating 1s arranged on a lower side
of the basic body of the component. The lower side of
the basic body is preferably the side facing away £rom

the LED and the ESD protection component. Preferably,
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the metal plating serves to electrically contact-
connect the component. Preferably, the metal plating is
arranged in the form of two contact areas on the lower
side. Preferably, the two contact areas are arranged

next to one ancother, at a distance from one another.

Preferably, the Dbasic body has elesctrical vias.
Preferably, the basic body has two electricel vias.
Preferably, the electrical vias are used for
electrically contact-connecting the LED and the ESD
protection component. Preferably, the electrical wvias
connect the upper side of the basic body to the metal
plating on the lower side. FPreferably, the electrical
vias connect the LED and the ESD protection component

directly or indirectly to the metal plating.

in a further embodiment, electrical conductor tracks
are arranged on an upper side of the basic body. The
electrical conductor tracks can each have preofiles with
multiple changeé of direction or can each be in the
form of flat, geometric patterns. They can be arranged
on the basic body by means of screen printing, for
example. For example, the electrical conductor tracks
are in contact with the metal plating on the lower side
of the basic bedy via the electrical vias. FPreferably,
the electrical conductor tracks cennect the LED and the
ESD protecticn component to the metal plating of the

basic body of the component via the electrical vias.

For example, the LED and the ESD protection component
are contact-connected on the basic body by means of the
electrical conductor tracks arranged on the basic body.
Alternatively, the LED and the ESD protection component
are contact-conngcted directly to the metal plating wvia
the electrical vias. In this embodiment, no slectrical
conductor tracks are reguired. Preferably, the ESD
protection component is contact-connected in parallel
with the LED.
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The LED preferably has a metal plating on its lower
side. Preferably, the metal plating of the LED is
contact-connected to the electrical conductor tracks

applied to the basic body or to an electrical via.

Prefsrably, the LED and the ESD protection component
are arranged on the basic kody with a flipchip design.
In the case of =flipchip mounting, a component 1is
mounted directly on a carrier, without any connecting
wires, with a contact-connection side on the bottaom.
The ccontact-connaction side is the side on which the
contact gonnection provided for electrically contact-
connecting the component is arranged, in particular the
lower side of the component. Preferably, a BGA or LG
termination is arranged on the contact-connection side.
Preferably, the BGA or LGA tLermination enables &
mechanical and electrical connection of the LED and the
ESD protection component to the basic bedy with a

flipchip design.

Preferably, the LED comprises at least one of the
following materials: gallium phosphide (GaP), gallium
nitride (GaN}, gallium arsenic phosphide (GaAsP),
aluminum galliuvm indium phosphide {AiGéInP), aluminum
gallium phesphide (AlGaP), aluminum geallium arsenide
{AlGahs), indium gallium nitride {(InGaN}, aluminum
nitride {ALW), aluminum gallium nitride {A1GalN),
aluminum gallium indium nitride (AlGalnN) or zinc

selenide (ZnSe) .

The ESD protection component is preferably used for
protecting the LED from overvoltages. Preferably, the
ESD protection component has a resistance which
decreases significantly above a2 breakdown voltage, with
the result that, in the event of an overvoltage, a
current can be dissipated via the ESD protection
component. In particular, the resistance of the ESD

protection component is such that the risk of damage to
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the LED as a result of an overvoltage is reduced. For
example, the breakdown wvoltage of the ESD protection
component  1s  between 7 and 8 V. Preferably, the
breakdown voltage of between 7 and 8 V can be achieved

by the single graln boundary design.

In a further embodiment, the component has & thermal
Sensor. Preferalbly, the thermal Sensor 1sg
interconnected with the LED. For example, the thermal
senscr has NTC properties. “NTC” stands for “negative
temperature coefficient”. "That 1s toc say that the
thermal sensor  conducts current  better at  high

temperatures than at low temperatures.

Preferably, the thermal sensor contributes to the
regulation of a control current of the LED, with the
result that sald LED can be operated gently. The
regulation of the control current is preferably
performed in such a way that the LED is not subijected
to any current surges or is operated on an alternalting

current which is as constant as possible.

In a further embodiment, the component  has an
overcurrent protection means. Preferably, the
overcurrent protection means is interconnected with the
LED. For exampie, the overcurrent protection means has
PTC properties. “PTC” stands for “positive temperature
coefficient”. That 1s to say that the overcurrent
protection means conducts current lbetter at  low

tempearatures than at high femperatures.

An ESD protection compeonent and various arrangements
with an LED and an ESD protection component will be
explained below with reference to¢ schematic figures,

which are not true to scale.

Figure 1A shows an ESD protection component on

8]

carrier in a sectional illustration,
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Figure 1B shows a detail o©of the ESD protection
component from figure 12 1in & sectiocnal

illustration,

Figure 2 shows & component with an LED and an ESD
protection component as shown in figure 1A on

a carrier in a secticnal iliustration,

Figure 3 shows a compenent with an LED and an ESD
protection compenent as shown in figure 1A on
a carrier with thermal wvias 1in the carrier in

a sectional illustration,

Figure 4 shows a component with an LED, an ESD
protection compenent and a thermal sensor on
a carrier with thermal wias in the carrier in

a sectional illustration,

Figure 2 shows & component with an  LED, an ESD
protection component and a thermal sensor on
a metallic carrier in a sectional

illustration,

Figure & shows a wafer for producing ESD protection

components as shown in figure lA.

Figure 1A shows an ESD protection component 3 for
protecting against electrostatic discharges. The ESD
protection component 3 is arranged on a carrier 1. The
ESD  protegticon component 3 comprises a caramic
material. For example, the ESD protection component 3
comprises a Zn0-Pr material. ZnO-Pr has a Thigh
strength, and therefore very thin, planar components
can be produced with a In0-Pr materiesl. Alternatively,
the ESD protection component 3 can have, for example, a
ZnO-Bi-Sb material.
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The ESD protection component 3 has a basic body 21 with
a lower side 1Z2. The lower side 12 of the ESD
protection component 3 1s preferably a side facing the
carrier 1. The carrier 1 is preferably a basic body of

& component.

Two floating inner electrodes 4a, 4b are arranged one
above the other in the basic body 21 of the ESD
protection component 3. The fleating inner electrodes
da, 4b do not extend as far as an outer side of the ESD
protection component 3 on any side. The fleabting inner
aelectrodes 4a, 4  preferably comprise a metallic
material, for example they comprise silver palladium or

consist of silver palladium.

A contact connection in the form of & BGA termination
22 1s arranged on the lower side 12 of the ESD
protection component 3. The BGA  termination 22
comprises two contact elements 22z, 22b. The contact
alements 2Za, 22b have contact areas 6a, 6b. The
contact areas Ga, tbh  comprise, for example, the
materials Cu/Ni/Au, Cr/Ni/Au or Cr/Cu/Ni/Au or consist
of these materials. For example, a contact area 6a, 6b
has a width 19 of 200 pm. For example, & contact area
6a, ob has a depth of 150 um.

Prior to soldering of the ESD protection component 3,
solder balls for soldering the ESD protéection component
3 are applied to the contact areas 6a, 6b of the ESD
protection component 3. Figure 1A shows the ESD
protection component after scldering to a carrisr 1,
wherein the solder balls are fused to form a solder
layer 5. The BGA termination 22 can comprise an SnAu

sclder material, for example.

Alternatively, the ESD  protection component can
comprise an LGA termination. In this case, no solder

material is applied to the contact areas fa, 6b of the
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ESD protection component prior e the soldering. The
solder material is applied to the carrier 1 prior to

soldering and fused in the case of the LGA termination.

A distance 16 between the first, lower floating inner
electrode 4a and the lower side 12 of the ESD
protection component 3 is 7 pm to 10 um, for example.
For example, the distance 16 is 8 um. This corresponds
to a distance of two ceramic grains, in particular of
two ZnO-Pr grains. This 1s also referred to as a single
grain boundary design since only one grain boundary is
located between the first floating innesr electrode 4da
and the lower side 12 of the basic nody 21 of the ESD
protection component 3. Depending on the desired
voltage range, the distance can also be greater than

two ceramic grains, for example ten ceramic grains.

By wvirtue of the single grain bcundary design, an
ultrathin design of the ESD protection component 3 can
be realized. The physical height 15 of the ESD
protection component 3 is preferably 50 pm to 150 1um,
particularly preferably 70 pm to 100 um, including the
BGA termination 2Z. For example, the physical height 15
of the ESD protection component 3, including the BGA

termination, iz 80 um.

An active volume of the ESD protection component 3 is
located between the first flcating inner electrode 4a
and the lower side 12 of the basic boedy 21 of the ESD
protection component 3. The active volume i1ig critical
for the functionality of the ESD protection component
3. The distance 16 between the first floating inner
electrode 4a and the lower side 12 in combination with
the properties of the ceramic material used determines,
critically, the breakdown voltage of the ESD protection
component. A distance 16 of two ceramic grains
corresponds to & breakdown voltage of betwsen 7 and

8 V, for example. For example, & distance 16 of two
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ZnO-Pr grains corresponds to a breakdown voltage cf
7.2 ¥. When the breakdown voltage is reached, the
resistance of the ESD protection component 3 preferably
decreases, with the result that, for example, an
overcurrent occurring can be dissipated via the ESD

protection component 3.

The ceramic material arranged over the first floating
inner electrode 4a and the upper, second floating inner
electrode 4b preferably merely serve to provide the
gsymmetry of the component. As a vresult o¢f this
symmatrical formation of the ESD pretection component
3, it is preferably the case that the ESD protection
component . 3 warps less during sintering than in  the
case of an asymmetrical formaticon and that  the
mechanical stability cof the ESD protection component 3
is increased. The region which 1s located above the
first floating inner electrode 4a preferably doss not
have any ESD functicnality or oniy a low level of ESD

functicnality in the ESD protection component 3.

The carrier 1 comprises, for example, a ceramic
material or consists of a ceramic material. For
example, the carrier 1 comprises aluminum oxide or
aluminum nitride or  consists of aluminum oxide or
aluminum nitride. Alternatively, the carrier 1
comprises an organic material or consists of a ceramic
material. Preferably, the carrier 1 has a high thermsal
conductivity. For example, the carrier 1 1s in the form
of an insulating carrier. For example, at least part of
the carrier 1 is insulating. For example, at least part
of the «carrier 1, which .faces the ESD protectiocn

component 3, is insulating.

Electrical conductor tracks {not 1llustrated) for
contact~connecting the ESD protection component 3 are

arranged on the carrier 1, for example.
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Figure 1B shows an enlarged detail of an ESD protection
component 3 as shown in figure 1A in a sectional
illustration. This detail shows schematically the grain
boundaries of the ceramic material. The distance 16
hetween the lower side 12 of the ESD protection
component 3 and the first floating inner electrode 4a
is 8 um, for example. This distance 16 corresponds to
the grain size of two ceramic grains. This results in a
single grain boundary laver 14 between Lhe lower sids
12 and the first flecating inner electrode 4da. For
example, the ESD protection component 3 can be formed
so as to be ultrathin by virtue of the single grain
beoundary design. In the detail shown, the solder balls
which are arranged on the contact area 6b in the case

of the BGA termination are not shown.

Figure 2 shows a component 20, wherein an LED 2 and an
ESD  protection component 3 designed as  shown in
figure 1 are arranged on a carriery 1. The carrier 1 1is
also referred to as basic pkody of the component 20.
owing to the ultrathin design of the ESD protection
component 3, no or only little shading of the LED 2 by
the ESD protection component 3 occurs. As a result, the
LED 2 can alsc have a flat design, with the result that
the physical height of the component 20 can be kept
low.

The LED Z and the ESD protection component 3  are
arranged on the carrier 1 in a flipchip design, for
exampie. In the case of the flipchip design, ceomponents
are mounted directly, without any further connecting
wires, on a basic body. This results in small
dimensions - of the arrangement and short conductor
lengths. The LED Z is in contact with electrical
conductor tracks {(not illiustrated) of the carrier 1,
for example, via a metal centact 10. The ESD protection

component 3 1s soldered to the carrier 1 by means of a
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BGA or LGA termination having contact elements 2ZZa,
2Z2b.

The carrier ! preferably comprises a material which has
g high thermal conductivity. For exaﬁple, the carrier 1
comprises a ceramic materlal, a metallic material or an
organic material. For example, the basic body consists
of a ceramic material or an organic material. For
example, Uthe basic body comprises aluminum oxide or
aluminum nitride or consists of aluminum oxide or
aluminum nitride. A metal plating 8 is applied to the
lower side of the carrier 1. The metal plating 8 serves

to electrically connect the component 20.

Owing to the thermal conductivity of the c¢arrier 1,
heat dissipation from the LED 2 to a housing {(not
illustrated) can take place. As a result of reduced
rthermal loading, the life of an LED can be extended. At
an operating temperature of an LED which is reduced by
Z20°C, the life of the LED can be increased by a factor
of 2, for example.

L protective coating 7 is applied over the LED 2 and
the ESD protection component 3.

Figure 3 shows a similar arrangement tTo that shown in
figure 2 <f an LED 2 and an ESD protection component 3
with a formation as shown in figuxe i on a carrier 1.
In additien, 1in the exemplary embodiment shown in
figure 3, thermal vias 9 are arranged in the carrier 1.
For example, a plurality of, for example, three,
thermal vias are arranged in the carrier 1. The thermal
vias 9 lead from the LED 2 to the metal plating 8
applied to the lower side of the carrier 1. The thermal
vias 9 comprise, for example, silver, copper or silver
palladium o©r censist o©f silver, copper or silver

palladiuvm. By virtue of the use of these thermal wvias
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9, better heat dissipation from the LED 2 to & housing

can be achieved.

Figure 4 shows a further exemplary embodiment of a
component 290, wherein an LED 2, an ESD protection

component 3 and a plurality of thermal vias 9 are

~arranged similar to the manner dasscribed in figure 3.

In addition, a thermal sensor 11 is arranged on the
carrier 1. The thermal sensor 11 is in the form of an
NTC element, for example, 1.e. 1t conducts current
better at high temperatures than at low temperatures.
The thermal sensor 11 is preferably used for regulating
the control current, with the result that the LED is
not subject to any current surges. Prior to being
switched on, said thermal sensor is ceold and therefore
conducts poorly and reduces the inrush current. Once it
has been switched on, 1t is heated by the current flow

and loses its high initial resistance.

In addition or as an alternative, an overcurrent
protection.means can be arranged on the carrier 1 ({not
illustrated). The overcurrent protection means 1is in
the form of a PIC element, for example, i.e. it
conducts current better at low temperatures than at
high temperatures. A protective coating 7 is applied

over the components.

Figure 5 shows an exemplary embodiment of a component
20, wherein an LED Z, an ESD protection component 3 and
a thermal sensor 11 are arranged on a carrier 1. The
carrier 1 is also referred to as the basic body of the
component 20. The thermal sensor 11 is in the form of

an NTC element, for example.

The basic body 1 comprises, for example, a metallic
material. The carrier 1 is coated with an electrically
insulating layer 13 on a side which faces the LED 2 and

the ESD protection component 3. Therefore, the carrier
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1 can be considered to be an insulating basic bedy. The
carrier 1 comprises aluminum or copper, for example.
The electrically insulating laver 13 comprises a
ceramic insulation layer, for example, or consists of a
ceramic insulation laver. The electrically insulating
layer 13 comprises aluminum oxide or aluminum nitride,
for example, or consists of aluminum oxide or aluminum
nitride. Preferably, electrical conductor tracks (not
illustrated) for contact-connecting the components of
the LED 2, of the ESD protection component 3 and the
thermal sensor 11 are arranged on the electrically
insulating laver 13. Preferably, heat can be dissipated
from the components to a housing particularly well wia

a metallic part of the carrier 1.

Tn addition or as an alternative, an overcurrent
protection means can be arranged on the carrier 1 (not
illustrated). A& protective coalting 7 is applisd over

the components.

Figure 6 shows & wafer 18, which is used as substrate
for producing electronic component parts. The wafer 18
shown in figure & is used for producing ESD protection
components. A plurality of ESD protection components
can be produced from one wafer. The BSD protection
components are formed as shown in  figure 1, for
example. In this case, contact areas 6ta, 6b are applied
to the wafer 18 at uniform distances in the manner of a
chessboard. The contact areas 6€a, 6b are applied, for
example, by means o0f masking techneclogy or stencil

printing.

In the case of & BGA termination, solder balls are
applied to the contact areas 6a, bHbh. In the case of an
LGA termination, solder balls are applied to the
carrier preferably prior to soldering. The solder balls

are, for example, between 100 nm and 200 pum high. For
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example, ESD protection components as shown in figure 1

are produced Ifrom the wafer 18.
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Fefarence symbols

4b

ta
th

10
13
12
13
14
15

16

17
i8
19
20
21
22
228
220

Carrier

LED

ESD

First fleoating inner electrode

Second floating inner electrode

Solder laver

Contact area

Contact area

Protective coating

Metal plating

Thermal vias

Metal contact

Thermal sensor

Lower side of ESD protection component
Electrically insulating layer

Single grain boundary layer

Physical height of ESD protection compenent with
contact connection 6a, ob

Distance between a lower side 12 of the ESD
protection component and first floating inner
electrode 4a

Solder body

Wafer

Width of a contact connection 6a, ©b

Componant

Basic body of ESD protection component

BGA termination

Contact element

Contact element
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Patent claims

1. An ESD protection component, comprising a basic body with
a lower side, wherein the basic body comprises a cCeramic
material, and at least one floating inner electrode, wherein the
floéting‘ inner electrode is not electrically connected to the
outside, wherein a distance between the lower gide and the
floating inner electrode is two to 100 ceramic grains and
wherein the basic body is formed symmetrically with respect to a
plane which runs parallel to the lower side and central through
the basic body. '

2. The ESD protection component according to claim 1, in which

the distance 1s two ceramic grains.

3. The ESD protection component according toe either of

¢laims 1 and 2, comprising a BGA or LGA termination.

4. The ESD protection component according to one of the

preceding claims, comprising a second floating inner electrode,
wherein a distance between the £first floating inner electrode
and the second floating innér electrode is greater than the
distance between the first fleating inner electrode and the

lower side of the basic body
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5. The ESD protection component according to one of the
preceding claims, having a contact connection for electrically
contact-connecting the basic bkedy ,  wherein the contact

connection is arranged on the lower side of the basic body

&. An ESD protection component, comprising a basic body with
a lower gide , a first floating inner electrcde and, adiacent
to this, a second floating inner electrode , wherein the first

flecating inner electrode and the second flcating inner electrode
are not electrically connected to the outside, wherein the
distance between the first floating inner electrode and the
second floating inner electrode is greater than the distance
between the firgt floating inner electrode and the lower side
of the basic body , and wherein a contact connection is arranged

on the lower side oI the basic body .

7. The ESD protection component according to one of the
preceding claimsg, in which the ceramic material comprises a ZnO-
Bi-Sb material or Zn0-Pr material or consists of a Zn0-Bi-8b

material or ZnO-Pr material.

8. A component comprising a carrier , on which an LED and an
ESD protection component are arranged, wherein the ESD
protection component ig designed according toc one of claims 1
to 7.

9. The component according to claim 8,
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in which the carrier comprises a ceramic material or an organic
material or consists of a ceramic material or an organic

material.
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10. The component according to either of claimsg 8 and 9, in
which the carrier has at least one thermal wvia, which runs

perpendicular to a surface and improves the thermal conductivity

of the LED to a housing.

11. The component according to one of claims 8 to 10,

in which the carrier comprises a metal, wherein the metal is

coated with an electrically insulating layer
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an ESD protection component (3) comprising a ceramic

material and & BGA or LGA  termination  (22) is
specifiled. Also  specified 1s an ESD protection

component  (2), comprising a basic body (21) with a
lower side (12), wherein tne basic body (21) comprises

a ceramic material, and at least one loating 1inner

£
clectrede  (4a), wherein a distance ({16} bewsen the
lower side (12} and the floating inner electrode (4a)
is two to 100 cermalc grains. Alsc specified 1s a
component  (20) comprising a carrier (1}, on which an
LED (2)  and an  ESD  protectlon  component  (3) are
arranged, wherein the ESD protection component (3) is

designed as described above.
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