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(57) ABSTRACT

Various embodiments provide a semiconductor chip, wherein
the semiconductor chip comprises a first contact area and a
second contact area both formed at a frontside of the semi-
conductor chip; a passivation layer arranged at the frontside
between the first contact area and the second contact area; and
a contact stack formed over the frontside of the semiconduc-
tor chip and comprising a plurality of layers, wherein at least
one layer of the plurality of layers is removed from the pas-
sivation layer and boundary regions of the contact areas being
adjacent to the passivation layer and wherein at least one
another layer ofthe plurality of different layer is present in the
boundary region of the contact areas adjoining the passivation
layer.
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SEMICONDUCTOR CHIP AND METHOD OF
PROCESSING A SEMICONDUCTOR CHIP

TECHNICAL FIELD

[0001] Various embodiments relate to a semiconductor
chip, in particular a switching element, and a method of
processing a semiconductor chip.

BACKGROUND

[0002] In the field of semiconductor devices or manufac-
turing semiconductor components, e.g. so called press-fit
power diodes, it is known to use solder layers to electrically
connect a semiconductor chip or die.

[0003] For example, from U.S. Pat. No. 8,350,378 B2 A
diode, e.g., a press-fit power diode for a rectifier in a motor
vehicle, is known which includes a semiconductor chip which
is connected to a head wire and a base via solder layers. A
plastic sheathing, which is situated at least in the chip area and
includes a plastic sleeve, enables a hard casting compound to
be used and establishes a mechanical connection between the
base and the head wire and forms a housing together with the
base. An undercut, which extends into the casting compound,
and a gap between the sleeve and the edge of the base achieve
a compact design. Bevels provided on both sides enable the
diode to be pressed into the rectifier from two sides.

SUMMARY

[0004] Various embodiments provide a semiconductor
chip, wherein the semiconductor chip comprises a first con-
tact area and a second contact area both formed at a frontside
of'the semiconductor chip; a passivation layer arranged at the
frontside between the first contact area and the second contact
area; and a contact stack formed at the frontside of the semi-
conductor chip and comprising a plurality of layers, wherein
atleast one layer of the plurality of layers is removed from the
passivation layer and boundary regions of the contact areas
being adjacent to the passivation layer; and wherein at least
one another layer of the plurality of different layer is present
in the boundary region of the contact areas adjoining the
passivation layer.

[0005] Furthermore, various embodiments provide a semi-
conductor chip, wherein the semiconductor chip comprises a
contact area formed at a frontside of the semiconductor chip,
wherein a passivation layer is arranged at the frontside adjoin-
ing the contact area in a boundary region of the contact area;
and a multilayer metallization stack comprising a first layer
and a second layer, wherein the first layer is formed above at
least portions of the contact area, the boundary region and
portions of the passivation layer and the second layer is
formed only above portions of the contact area.

[0006] Moreover, various embodiments provide a method
of processing a semiconductor chip, wherein the method
comprises providing a raw semiconductor chip comprising a
frontside at which at least two contact areas are formed,
wherein a passivation layer is arranged between the at least
two contact areas; forming a first layer of a contact stack on
the frontside of the raw semiconductor chip; forming a second
layer of a contact stack on the first layer; and removing
portions of the second layer above the passivation layer and
portions of at least one of the contact areas.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0007] Inthe drawings, like reference characters generally
refer to the same parts throughout the different views. The
drawings are not necessarily to scale. Instead emphasis is
generally being placed upon illustrating the principles of the
invention. In the following description, various embodiments
are described with reference to the following drawings, in
which:

[0008] FIG. 1 schematically illustrates a cross sectional
view of a semiconductor arrangement;

[0009] FIGS. 2A to 2F schematically illustrate a process
flow of processing a semiconductor chip;

[0010] FIGS. 3A and 3B show a comparison of semicon-
ductor chips processed according to prior art and according to
an exemplary embodiment, respectively; and

[0011] FIG. 4 shows a flowchart of a method of processing
a semiconductor chip.

DETAILED DESCRIPTION

[0012] Inthe following further exemplary embodiments of
a semiconductor chip, and a method of processing a semicon-
ductor chip are described. It should be noted that the descrip-
tion of specific features described in the context of one spe-
cific exemplary embodiment may be combined with others
exemplary embodiments as well.

[0013] Theword “exemplary” is used herein to mean “serv-
ing as an example, instance, or illustration”. Any embodiment
or design described herein as “exemplary” is not necessarily
to be construed as preferred or advantageous over other
embodiments or designs.

[0014] Various exemplary embodiments provide a semi-
conductor chip comprising at least one contact area and an
(laterally) adjoining passivation layer both formed at the fron-
tside of the semiconductor chip, wherein at the frontside of
the semiconductor chip a multilayer contact stack is formed
and subsequently at least one layer of the multilayer contact
stack is removed over the passivation layer and at least por-
tions ofthe at least one contact area. The portions at which the
at least one layer is removed over the contact area may form
boundary regions or intermediate portions and may be
directly adjacent to the passivation layer. In particular, at least
one other layer of the multilayer contact stack still remains at
or over the boundary region and a portion of the passivation
layer.

[0015] In particular, the contact stack may be a multilayer
contact stack. It should be noted that the passivation layer
may be formed around all sides of the contact areas, e.g. at the
edge portions or regions of the semiconductor chip as well
and not only between contact areas. For example, the edge
portion of a used semiconductor substrate may itself repre-
sent a passivation layer or an additional passivation layer may
be formed at the edge portions of the substrate. In particular,
the portion of the contact area at which at least one layer of the
plurality of different layers is removed may form an interme-
diate portion. Thus, the term “boundary region” or “interme-
diate portion” may particularly denote a region of the fron-
tside of the semiconductor chip forming the region in which
a respective one of the contact areas directly abuts the passi-
vation layer and the at least one layer is removed. Preferably
the at least one layer (e.g. second layer) is removed totally
from the passivation layer. In particular, the contact area and
the passivation layer may be arranged laterally side by side on
the frontside of the semiconductor chip.
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[0016] Inparticular, (while at least one layer of the plurality
of different layers is removed) at least one layer (e.g. a first
layer) of the plurality of different layers is still present in the
boundary region and at least partially over the passivation
layer. That is, it may be said that the multilayer contact stack
is formed of at least two regions or portions wherein at a first
portion (e.g. the one formed by a central portion of the contact
area(s)) comprises the plurality of different layer, while at a
second portion (e.g. the one formed by the intermediate por-
tion or boundary region and parts of the passivation layer)
may comprise a reduced number of layers which is at least
one smaller than the plurality of different layers, in particular
only a single layer. That is, at the central region of the contact
area the contact stack may comprise additional layers which
are removed, e.g. etched back, by a pull-back process in the
boundary region and the passivation layer. In particular, the
contact stack may form a metallization or metallization layer.

[0017] By providing a semiconductor chip comprising a
multilayer contact stack or metallization having a reduced
number of layers over a passivation layer of the frontside of a
semiconductor chip it may be possible to provide a semicon-
ductor chip exhibiting a flatter topology on the frontside of the
semiconductor chip. This may in particular be true compared
to typical semiconductor chips, e.g. power diodes or power
transistors, having formed the full multilayer contact stack or
metallization over at least portions of the passivation layer
(which typically extends in height over the contact areas).
Such a flatter topology may as well reduce mechanical stress
at edge portions of the chip due to reduced forces induced at
such edges, which may result in an improved performance
over a great number of thermocycles.

[0018] Itshould be noted that preferably not all layers of the
metallization are removed from the boundary regions of the
contact area and the passivation layer. Thus, at least one layer
of the multilayer metallization remains in the boundary
region of the contact area and (partially) over the passivation
layer. Depending on the material of this remaining layer this
layer may serve as a stop layer (e.g. for etching) and/or an
auxiliary layer during a soldering process, e.g. avoiding
excessive flow of a solder in case the material of the remain-
ing layer is non-wettable or has at least a low wettability.

[0019] In particular, the second layer may not be present
over or on the passivation layer. For example, the first layer
may be an adhesion promoter layer, comprising or consisting
of titanium (which may be oxidized during a further process-
ing), tungsten or the like. The first layer may have a thickness
ofbetween 100 nm and 500 nm, e.g. 200 nm. The second layer
may be a contact or metallization layer and may comprise or
consist of nickel, copper or a compound comprising nickel,
e.g. anickel vanadium compound. The second layer may have
a thickness of between 200 nm and 400 nm, e.g. 300 nm. In
addition, optional further layers may be present during the
processing or at the finished or completed semiconductor
chip. For example a protection layer comprising silver and/or
gold may be formed initially above the second (e.g. contact
layer), which serves as a protection for the contact layer, e.g.
before a contact wire or the like is connected (soldered or
sintered, for example) to the contact area via the contact layer.
The protection layer may have a thickness of between 100 nm
and 1000 nm, e.g. 300 nm.

[0020] The partial removing of at least one layer of the
contact stack at the region of the passivation layer may result

Jul. 14, 2016

in a lower topology of the raw semiconductor chip including
the contact stack or metallization used for contacting the
contact areas.

[0021] In the following exemplary embodiments of the
semiconductor chip are described. However, the features and
elements described with respect to these embodiments can be
combined with exemplary embodiments of the methods of
processing a semiconductor chip.

[0022] According to an exemplary embodiment of the
semiconductor chip at least one (another) layer of the plural-
ity of different layer is present in a boundary region of the
passivation layer adjoining the contact areas.

[0023] According to an exemplary embodiment of the
semiconductor chip the plurality of difterent layers is formed
by at least three layers each comprising a different metallic
material.

[0024] In particular, the layers may comprise or may con-
sist of a metallic material or a compound comprising a metal-
lic material and nitrogen and/or oxygen.

[0025] According to an exemplary embodiment of the
semiconductor chip at least one layer of the plurality of layers
comprises one element selected out of the group consisting
of: titanium, tungsten, titanium nitride, nickel, vanadium,
copper, silver, gold, and a compound thereof.

[0026] In particular, a layer which is not removed in the
boundary region of the contact area and the passivation layer
may comprise titanium (or titanium oxide formed therefrom
during the manufacturing process), tungsten, and titanium
nitride which may be advantageous since these elements or
compounds may be suitable as etch stop layers and/or may be
non-wettable for typical solder materials. Thus, the layer
remaining in the boundary region(s) may be used as well as an
etch stop and for avoiding that solder may be deposited or
flow into the boundary region(s). Therefore, it may be pos-
sible that due to the non-wettability (or at least reduced wet-
tability) the chances or danger of shorts between different
contact areas and/or passivation layers may be reduced or
even avoided.

[0027] According to an exemplary embodiment of the
semiconductor chip the contact stack comprises an adhesion
promoter layer, a contact layer and a protection layer wherein
the contact layer is arranged between the adhesion promoter
layer and the protection layer.

[0028] The adhesion promoter layer may particular com-
prise titanium. The protection layer may particularly com-
prise silver and/or gold, for example. The contact layer, e.g. a
layer which can contacted via soldering or sintering, may
particularly comprise nickel and/or vanadium or an alloy
thereof.

[0029] According to an exemplary embodiment of the
semiconductor chip the first contact area may form a gate
contact and the second contact area may form a source con-
tact.

[0030] According to an exemplary embodiment of the
semiconductor chip the semiconductor chip forms one ele-
ment out of the group consisting of transistor; and diode.
[0031] In particular, the semiconductor chip may form a
power diode, e.g. a press-fit diode or transistor.

[0032] According to an exemplary embodiment of the
semiconductor chip the second layer is removed at least
above the passivation layer.

[0033] In particular, the second layer may be removed
above or from the passivation layer and (at least portions) of
the boundary region of the contact area. Thus, the first layer
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may be at least partially exposed in the boundary region of the
contact areas and/or of the passivation layer. Due to this
exposure the first layer may act as a barrier for solder during
a later soldering process in case the remaining and exposed
first layer is non-wettable.

[0034] According to an exemplary embodiment the semi-
conductor chip further comprises a second contact area
arranged such that the passivation layer is arranged (laterally)
between the contact area and the second contact area.
[0035] The contact areas may form contact terminals, e.g. a
gate terminal or contact and a source terminal or contact, in
case the semiconductor chip forms a diode. Of course more
than two contact areas may be formed, e.g. in case the semi-
conductor chip forms a transistor.

[0036] In the following exemplary embodiments of the
method of processing a semiconductor chip are described.
However, the features and elements described with respect to
these embodiments can be combined with exemplary
embodiments of the semiconductor chip.

[0037] According to an exemplary embodiment the method
further comprises forming a third layer of the contact stack on
the second layer, before removing portions of the second
layer.

[0038] In particular, the plurality of layers of the contact
stack or metallization may be deposited via a sputtering and/
or evaporation process possibly leading to very uniform and
smooth layers.

[0039] According to an exemplary embodiment of the
method the removing of portions of the second layer is per-
formed by an etching process.

[0040] Inparticular, an etching mask may be formed on the
contact stack (e.g. the second or third layer) defining the areas
which shall be removed. For example, a photoresist may be
deposited on the contact stack which photoresist is subse-
quently structured in such a way that portions or regions of the
photoresist arranged over portions or regions of the contact
stack which shall remain on the contact areas remain while
portions above the boundary region(s) of the contact areas
and the passivation layer are removed. Alternatively, the sec-
ond layer may be removed by a lift-off or polishing process,
or alike. It should be mentioned that the whole structuring (of
the first, second and third layers) may be performed by etch-
ing, lift-off or polishing processes or any other suitable struc-
turing process.

[0041] According to an exemplary embodiment the method
further comprises contacting the contact stack by a process
selected out of the group of sintering and soldering.

[0042] Depending on the material used for the first layer of
the contact stack, the exposed portions of the first layer may
act as solder barrier. In particular, in case titanium is used as
material for the first layer (e.g. adhesion promoter layer)
titanium oxide may be formed during a removing (e.g. etch-
ing) process which is non-wettable or possesses only a low
wettability for typical solder materials. Thus, it may not be
necessary to use a solder resist mask or the like to prevent
solder creeping or overflow, which cannot be used in each
topologies, e.g. due to the additional height induced by such
additional solder resist masks.

[0043] According to an exemplary embodiment of the
method the first layer comprises titanium and the second layer
comprises nickel and vanadium.

[0044] An optional third or protection layer may comprise
silver or gold, for example. By using such a third layer or
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protection layer the solderable second layer may not be
endangered by residues or oxidation during the following
processing.

[0045] In the following specific embodiments of the semi-
conductor chip, the semiconductor chip arrangement and the
methods of processing a semiconductor chip will be
described in more detail with respect to the figures.

[0046] FIG. 1 schematically illustrates a cross sectional
view of a semiconductor arrangement 100 comprising a
sheathing or housing 101, preferably made of a metal like
copper, and a semiconductor chip 102, e.g. a switching ele-
ment like a power diode or transistor. The semiconductor chip
102 is connected and contacted at both sides to a base of the
sheathing 101 and to a head wire 103, respectively. The head
wire 103 may be made of copper as well. The connection or
bonding may be via a soldering or via a sintered layer, for
example. In addition, a molding compound 104 is shown
encapsulating the semiconductor chip 102.

[0047] FIGS. 2A to 2F schematically illustrate a process
flow of processing a raw semiconductor chip 200. In particu-
lar, FIG. 2A shows a cross sectional view of a raw semicon-
ductor chip 200 comprising a semiconductor die 201 having
formed thereon contact areas or metallization pads 202 and
203, forming a gate pad 202 and a source pad 203. Laterally
between the two contact areas 202 and 203 a passivation layer
204 comprising HSP and/or imide for example. The passiva-
tion layer 204 may be formed by depositing the respective
material over the total frontside of the semiconductor chip
and structuring the same to expose the metallization pads
again.

[0048] FIG. 2B schematically illustrate the semiconductor
chip of FIG. 2A after a plurality of layers of a contact stack
210 or metallization is formed thereon. In particular, a first
layer 211 is formed and functions as an adhesion promoting
layer. Possible materials for the first layer may be titanium
and/or tungsten and/or titanium nitride. A second layer 212
functioning as a contact layer (which can be contacted or
bonded via a soldering or sintering process) is formed on the
first layer 211 and may comprise nickel, vanadium, copper or
an alloy thereof, e.g. nickel vanadium. A third layer 213
functioning as a protection layer is formed on the second layer
212 and may comprise silver and/or gold, for example.
Examples, of the thicknesses of the three layers may be about
200 nm for the first, about 300 nm for the second, and 300 nm
for the third layer. However, it should be noted that the thick-
nesses of course may be adapted depending on the needs.
[0049] FIG. 2C schematically illustrate the semiconductor
chip of FIG. 2B after a photo resist 220 is coated and struc-
tured. In particular, the photo resists is structured that it covers
the contact areas or metallization pads 202 and 203.

[0050] FIG. 2D schematically illustrate the semiconductor
chip of FIG. 2C after a removal process in which the contact
stack 210 is completely removed above the areas not covered
by the structured photoresist 220, e.g. via a (wet-chemical)
etching process. In addition, the photo resist 220 is removed.
[0051] In principle the semiconductor chip shown in FIG.
2D could be used to be implemented in a semiconductor
arrangement as depicted in FIG. 1. However, as can be seen in
FIG. 2D the semiconductor chip has a relative uneven topol-
ogy and is significantly higher at boundary portions of the
passivation layer 204 in which the contact stack is not
removed. In addition no element like imide or photo resist
will hinder solder to spread over the whole metallization or
contact stack. Thus, in additional steps some layers of the
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contact stack 210 are removed in further areas or portions of
the frontside of the semiconductor chip 200, which is shown
in the following figures.

[0052] FIG. 2E schematically illustrate the semiconductor
chip of FIG. 2D after forming and structuring a further resist
mask 250 on the surface of the contact stack. This further
resist mask only covers a central part or portion 251 of the
contact pads 202 and 203, while boundary portions or regions
252 of the passivation layer and the contact areas are uncov-
ered.

[0053] FIG. 2F schematically illustrate the semiconductor
chip of FIG. 2D after a removal process in which the second
layer 212 and third layer 213 of the contact stack 210 are
removed or pulled back in further regions at the areas not
covered by the structured resist 250 (i.e. the boundary regions
of the passivation layers and the contact areas), e.g. via a
(wet-chemical) etching process. However, the first layer
remains in the uncovered portions (boundary regions) of the
passivation layer and the boundary region of the contact areas
202 and 203. It should be noted that (as indicated in FIG. 2F)
the width of the boundary regions (or the degree of bull back
of'the contact stack) may be different in different areas of the
frontside of the semiconductor chip. For example, the width
of the boundary regions of the contact areas may be in the
range of 10 micrometer to 300 micrometer, e.g. about 50
micrometer.

[0054] Due to the use of titanium in the adhesion promotion
layer 211 (which may be oxidized subsequently on air or
during an etching process depending on the etching process)
the uncovered first layer remaining on portions of the bound-
ary regions 252 of the passivation layer and the contact area a
subsequent soldering process may be simplified. In particular,
such a titanium(oxide) layer has a low degree of wettability or
is even non-wettable. Thus, spreading or flowing of solder
during a soldering process may be avoided reducing the prob-
ability of shorts between different contacts (e.g. gate and
source) or in case of chip edge between front- and backside.
[0055] FIGS. 3A and 3B show a comparison of semicon-
ductor chips processed according to prior art and according to
an exemplary embodiment, respectively. In particular, FIG.
3 A shows an edge of a semiconductor chip 300. The semi-
conductor chip 300 comprises a contact area or cell field 301,
e.g. a gate or source contact, having arranged thereon a con-
tact stack or metallization 302 comprising three layers 303,
304, and 305 comprising or made of titanium, nickel vana-
dium, and silver, respectively. As can be seen in FIG. 3A, the
complete multilayer contact stack 302 extends over the com-
plete contact area or cell field and slightly projects laterally
over the same above a passivation or passivation layer form-
ing the edge of the semiconductor chip.

[0056] Contrary to that, the semiconductor chip 310 shown
in FIG. 3B is processed according to an exemplary embodi-
ment. In particular, FIG. 3B shows an edge of the semicon-
ductor chip 310. The semiconductor chip 310 comprises a
contact area or cell field 311, e.g. a gate or source contact,
having arranged thereon a contact stack or metallization 312
comprising three layers 313, 314, and 315 comprising or
made of titanium, nickel vanadium, and silver, respectively.
As can be seen in FIG. 3B, the complete multilayer contact
stack 312 extends only over a central portion of the contact
area 311 while at a boundary region 316 only the first layer
313 remains after a pull back process step.

[0057] That is, the first layer 313 extends laterally over the
complete contact area 311 and above a passivation or passi-
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vation layer forming the edge of the semiconductor chip. It
should be noted that the passivation layer at the edge may be
formed by a portion of a semiconductor substrate (as shown in
FIG. 3B) or by an additional passivation layer. The degree of
pull back or the width of the additional removal of the second
and third layers 314 and 315, respectively is indicated by
arrow 317. The width (of such a boundary region) may be in
the range of 10 micrometer to 300 micrometer. However, it
may be different at different portions of one and the same
semiconductor chip.
[0058] Thus, the edge of the semiconductor chip 310 is
flatter or stepped or “more rounded” as the one shown in FIG.
3 A possibly leading to reduced mechanical and/or thermal
stress at the edge during repeated thermocycles.
[0059] FIG. 4 shows a flowchart of a method of processing
a semiconductor chip. In particular, the method 400 com-
prises providing a raw semiconductor chip comprising a fron-
tside at which two contact areas are formed, wherein a pas-
sivation layer is arranged between the two contact areas (step
401). It should be noted that of course more than two contact
areas and more than one passivation layer may be formed.
[0060] Subsequently, a first layer of a contact stack or met-
allization is formed on the frontside of the raw semiconductor
chip (step 402). This first layer may be an adhesion promotion
layer.
[0061] Afterwards, a second layer of a contact stack is
formed on the first layer (step 403). The second layer may be
a contact layer used for electrically contacting the contact
area or metallization pad.
[0062] Subsequently, portions of the second layer are
removed above the passivation layer and portions of the con-
tact areas. Thus, the contact stack is structured in a way by
only partially removing at least one layer of the contact stack
in specific regions while maintaining at least one layer of the
contact stack in the same regions (e.g. above portions of the
passivation layer and a boundary region).
[0063] Incase the first layer remaining (and being exposed)
in the specific regions comprises or consists of a non-wettable
material, e.g. oxidized titanium, central (solderable) portions
of'the contact areas or metallization pads are surrounded by a
non-wettable element (the remaining first layer) which is
formed or derived from the originally deposited contact stack
or metallization. Thus, it may be possible to provide in an
efficient way a protection against overflow or creeping of
solder during a subsequent soldering process reducing the
chances of shorts between contact areas or metallization pads
on the frontside of a semiconductor chip or front- and back-
side at edge portions of the semiconductor chips.
[0064] It should also be noted that the term “comprising”
does not exclude other elements or features and the “a” or
“an” does not exclude a plurality. Also elements described in
association with different embodiments may be combined. It
should also be noted that reference signs shall not be con-
strued as limiting the scope of the claims. While the invention
has been particularly shown and described with reference to
specific embodiments, it should be understood by those
skilled in the art that various changes in form and detail may
be made therein without departing from the spirit and scope of
the invention as defined by the appended claims. The scope of
the invention is thus indicated by the appended claims and all
changes which come within the meaning and range of equiva-
lency of the claims are therefore intended to be embraced.
What is claimed is:

1. A semiconductor chip comprising:
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afirst contact area and a second contact area both formed at
a frontside of the semiconductor chip;

a passivation layer arranged at the frontside between the
first contact area and the second contact area; and

a contact stack formed at the frontside of the semiconduc-
tor chip and comprising a plurality of layers,

wherein at least one layer of the plurality of layers is
removed from the passivation layer and boundary
regions of the contact areas being adjacent to the passi-
vation layer; and

wherein at least one another layer of the plurality of differ-
ent layer is present in the boundary region of the contact
areas adjoining the passivation layer.

2. The semiconductor chip according to claim 1, wherein at
least one layer of the plurality of different layer is present in
the boundary region of the passivation layer adjoining the
contact areas.

3. The semiconductor chip according to claim 1, wherein
the plurality of different layers is formed by at least three
layers each comprising a different metallic material.

4. The semiconductor chip according to claim 1, wherein at
least one layer of the plurality of layers comprises one ele-
ment selected out of the group consisting of® titanium, tung-
sten, titanium nitride, nickel, vanadium, copper, silver, gold,
and a compound thereof.

5. The semiconductor chip according to claim 1, wherein
the contact stack comprises an adhesion promoter layer, a
contact layer and a protection layer wherein the contact layer
is arranged between the adhesion promoter layer and the
protection layer.

6. The semiconductor chip according to claim 1, wherein
the first contact area may form a gate contact and the second
contact area may form a source contact.

7. The semiconductor chip according to claim 1, wherein
the semiconductor chip forms one element out of the group
consisting of:

transistor; and
diode.
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8. A semiconductor chip comprising:

a contact area formed at a frontside of the semiconductor
chip, wherein a passivation layer is arranged at the fron-
tside adjoining the contact area in a boundary region of
the contact area;

amultilayer metallization stack comprising a first layer and
a second layer, wherein the first layer is formed above at
least portions of the contact area, the boundary region
and portions of the passivation layer and the second
layer is formed only above portions of the contact area.

9. The semiconductor chip according to claim 8, wherein
the second layer is removed at least above the passivation
layer.

10. The semiconductor chip according to claim 8, further
comprising a second contact area arranged such that the pas-
sivation layer is arranged between the contact area and the
second contact area.

11. A method of processing a semiconductor chip, the
method comprising:

providing a raw semiconductor chip comprising a frontside
at which at least two contact areas are formed, wherein a
passivation layer is arranged between the at least two
contact areas;

forming a first layer of a contact stack on the frontside of
the raw semiconductor chip;

forming a second layer of a contact stack on the first layer;
and

removing portions of the second layer above the passiva-
tion layer and portions of the at least one of the contact
areas.

12. The method according to claim 11, further comprising:

forming a third layer of the contact stack on the second
layer, before removing of portions of the second layer.

13. The method according to claim 11, wherein the remov-
ing of portions of the second layer is performed by an etching
process.

14. The method according to claim 11, further comprising
contacting the contact stack by a process selected out of the
group of sintering and soldering.

15. The method according to claim 11, wherein the first
layer comprises titanium and the second layer comprises
nickel and vanadium.



