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1.

In principle, patent claims are to be interpreted in the overall
context of the patent in suit; in particular, the terms used therein
are to be interpreted using the description in the overall context of
the protected technical teaching. If a patent in suit provides
protection for both a device claim and a secondary procedural
claim and if both claims are based on the same objective task, the
interpretation of the device claim can also be based on descriptive
passages that deal with the patent-compliant process for
manufacturing the patent-compliant device, if these descriptive
passages provide an indication of the spatial and physical shape
that the device to be manufactured by the process should have as
a result.

2.

If the first-instance judgment does not contain a decision on the
costs of the intervention and no application for supplementation of
the judgment has been made within the time limit specified in
Section 321(2) of the Code of Civil Procedure (ZPO), the court of



second instance may, ex officio, decide on the costs of the
intervention in the first instance if the judgment is appealed.
However, this does not preclude the admissibility of a cross-appeal
seeking (exclusively) a decision on the costs of the intervention in
the first instance.

Tenor:

The plaintiff's appeal against the judgment of the 4c Civil Chamber
of the Dusseldorf District Court pronounced on July 21, 2023 is
dismissed.

On the defendant's cross-appeal, paragraph 2 of the operative part
of the District Court's judgment of July 21, 2023 is amended as
follows:

The plaintiff shall bear the costs of the proceedings at first
instance and the costs of the intervening party at first instance.

The plaintiff shall also bear the costs of the appeal proceedings as
well as the second-instance costs of the interlocutory proceedings.

This judgment and the judgment of the District Court are
provisionally enforceable against the defendants and their
intervener on account of their costs.

The plaintiff may avert enforcement by providing security in the
amount of 120% of the amounts enforceable on the basis of the
judgments, unless the defendants or the intervener provide
security in the amount of 120% of the amount to be enforced in
each case prior to enforcement.

V.
The appeal is not permitted.
V.

The amount in dispute for the appeal proceedings is set at EUR
500,000.

Reasons:




A.

The plaintiff is the registered owner of the German patent DE 10 2011 003 XXX XX
(hereinafter: patent in suit, submitted as Exhibit K1). Based on this property right, it is claiming
injunctive relief, disclosure, invoicing, recall, destruction and a declaration of its obligation to
pay damages and compensation from the defendants.

The patent in suit was filed on February 9, 2011, claiming a Japanese priority (JP 2010-
026XXX) dated February 9, 2010. The patent application was published on August 11,.2011.
The reference to the grant of the patent was published in the Patent Gazette on January 28,
2021. In response to the nullity action brought by the defendant's intervener (2 Ni 25/22), the
Federal Patent Court (BPatG) - following a qualified reference dated March 2, 2023 (p. 425 et
seq. eFile LG) - upheld the patent in suit with restrictions by judgment of February 29, 2024
(Exhibit BK2). Both the plaintiff and the defendant's intervener have filed an appeal against this
judgment, which has not yet been decided.

The patent in suit bears the designation "B". Its claim 1 asserted in this litigation reads as
follows in the version upheld by the BPatG (the changes compared to the granted version are
marked in italics):

“B (2), a well area (4) selectively formed on a surface of said C (2), and an impurity implant
area (3) selectively formed on a surface of said well area (4), wherein said impurity implant
area (3) has a depression formed in a portion thereof at a surface of the dopant implantation
area (3), and the portion having the depression does not extend to an end of the dopant
implantation area (3), wherein a portion extending to the end of the dopant implantation area
(3) has a shape bent upward in a hook shape toward a top surface of the semiconductor layer
(2), wherein at least one side surface of the depression has a gate oxide layer,

and wherein the portion with the hook-shaped form bent upwards towards the top surface of
the semiconductor layer (2) is arranged below a poly-Si gate electrode (8) of the
semiconductor device, wherein the poly-Si gate electrode (8) extends over the portion having
the depression.”

The claimed semiconductor device is explained in the patent in suit, among other things, with
reference to Figure 22. This is reproduced below in the colored version taken from the
judgment of the Federal Patent Court of February 29, 2024 (Exhibit BK2, there p. 11 above):

The semiconductor device according to the claim comprises a C (2, colored red), on the
surface of which a well area (4, colored yellow) is formed. A dopant implantation area (3,
colored blue) is selectively formed on a surface of the well area (4) by ion implantation. The
doping implantation area (3) has a depression. In the judgment of the Federal Patent Court (p.
12 above), this depression is shown for clarification in an enlarged section of the (colored)
Figure 22, which is also reproduced below:

It can be seen that the section with the indentation ("depressioned surface area") does not
extend to the end of the doping implantation area (3, colored blue), but is followed by a "non-
depressioned surface area", which has a hook-shaped form bent upwards towards a top
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surface of the semiconductor layer (2).
The plaintiff is an Irish-based company active the exploitation of patents.

Defendant 1) is a subsidiary of the automobile manufacturer D Inc. based in E, USA, which is
responsible for the distribution of these vehicles in Germany. Defendant 2) belongs to D
International B.V., which in turn is a subsidiary of D Inc. and is responsible for the production of
electric vehicles in Germany. Among other things, it operates the production facility for D
electric vehicles in F known as "G". Currently, only the vehicle model H is manufactured there.

The D electric vehicles in the |, J, K and H model series have so-called “L” components
installed, which contain the motor, a differential gear and a “drive inverter”. The latter has
microchips from the defendant's intervener that are equipped with field-effect transistors
(hereinafter: the challenged embodiment).

At first instance, the plaintiff took the view that the challenged field-effect transistors were
semiconductor devices within the meaning of the patent in suit and made direct use of the
teaching of claim 1 of the patent in suit.

The undisputed unevenness on the surface of the source area in the contested embodiment is
to be classified as depressions in the doping implantation area in accordance with the
invention. The patent in suit does not provide any specific spatial and physical information in
this respect, in particular a specific minimum depth is not specified. The unevenness present in
the contested embodiment was deliberately and systematically caused by etching. They were
by no means inevitable due to the manufacturing process; on the contrary, the masks used for
doping could also be removed again without leaving any residue and without causing damage
to the surface.

For the realization of the doctrine according to the plaintiff's patent, it is irrelevant that the
attacked embodiment merely has "flattened hook structures". These would in any case be set
off upwards in relation to a depression. The patent in suit does not require a specific angle with
regard to the hook-shaped section provided according to the invention. In particular, therefore,
no vertical bend at an angle of 90° is required. The patent in suit also does not require an
undercut. According to the invention, the hook-shaped end section is not intended for aligning a
mask therewith.

The defendants and their intervener, who have applied for the action to be dismissed and, in
the alternative, for a stay of proceedings until the invalidity proceedings directed against the

patent in suit have been finally concluded, have denied and asserted an infringement of the

patent in suit:

Since the patent in suit provides for the implantation of the well area in the depression of the
source area after the source area has been implanted, the well area always traces the course
of the surface of the semiconductor device. This is lacking in the contested embodiment due to
a different manufacturing process.
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In addition, the patent in suit requires a systematically created and clearly delimitable
depression in the doping implantation area. A recognizable height difference is required which is
suitable for preventing misalignment of the mask. This is because the depression according to
the invention is intended to enable the mask to be aligned with the marker area and/or the
source area. In contrast, the contested embodiment merely exhibits unintentional, insignificant
and irregular unevenness, which is caused by the fact that the substrate is also slightly removed
during the manufacturing process when the masks are removed. Such minor erosions would
occur in any manufacturing process known from the prior art. This is precisely not what the
teaching according to the invention requires with the term "deepening".

The hook-shaped end section of the doping implantation area must be suitable for "hooking"
with another layer. This presupposes that the upward bend is at a maximum angle of 90°. In
the contested embodiment, however, only a minimal bend is recognizable; the angle is
approximately 180°.

As a precautionary measure, it is disputed with no knowledge that the illustrations in the
statement of claim show a microchip of the intervener.

With regard to defendant 2), there is no risk of a first offence for all D models. The production of
models other than the H model at G was not imminent. In particular, there are no concrete
indications that model | is to be produced at G in the near future.

The asserted claims for injunctive relief, recall and destruction are also precluded by the
objection of disproportionality. The electric vehicles concerned are a complex, elaborate and
cost-intensive product, of which only some of the thousands allegedly infringe the patent in suit.
The economic consequences of an injunction would reach an extraordinary extent and should
also be avoided in the state interest, which is to be seen in the preservation of the jobs created
by G and the promotion of climate-friendly technologies. In any case, however, the defendants
should be granted a period of grace for use or conversion.

In its judgment of July 21, 2023, the District Court dismissed the complaint. It essentially stated
its reasons:

Insofar as the patent in suit provides for a depression in the doping implantation area, it
understands this to mean a planned depression in a partial area of the surface of the wafer in
which the source area is arranged. The depression in accordance with the claim must be clearly
distinguishable from other parts of the device and must have been deliberately created.
Functionally, the depression serves to align the mask. It follows from this that the height
difference must be sufficiently large and not even the smallest unevenness in the semiconductor
surface is sufficient.

According to the invention, a section is also provided in the end area of the depression which
extends upwards in the shape of a hook towards a top surface of the semiconductor device.
This requires a clear change in the direction of the semiconductor layer in the sense of an
upwardly curved shape. The patent in suit does not specify concrete angles, but the decisive
factor is that the hook-shaped section results in a spatial and physical delimitation of a lateral
source area extending towards the wafer surface and away from the depression. In this way,
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the hook-shaped section laterally delimits the depression formed in sections and contributes to
the stable formation of an inversion layer on the wafer surface. This enables a current flow
through the semiconductor device and generates a stable channel resistance.

It could not be established that the contested embodiment had a depression according to the
invention, which had a hook-shaped upwardly curved form at its end sections. According to the
private expert opinion submitted by the plaintiff, the section identified by it as a "depression" only
had a height difference of 0.05 ?m. The areas described by the plaintiff as a "flattened hook
structure" could not be clearly distinguished from the deepened area and could at best be
described as an elevation that extended more in width than in height.

The plaintiff appealed against this judgment, in which it pursued its claim, which had been
unsuccessful before the District Court. Repeating and deepening its arguments at first instance,
it asserts in particular that the District Court misjudged the objective purpose of the device claim
and misinterpreted the terms "depression" and "hook-shaped" used in claim 1 of the patent in
suit.

It is not correct that the device claim of the patent in suit is intended to solve the objective task
of suppressing fluctuations in the channel length. This task could only be fulfilled by a claim
directed to a manufacturing process. The objective task of the invention according to the device
claim is to improve transistors with steps on the wafer surface. This is achieved by providing the
hook-shaped source area. Due to the different tasks of the device claim compared to the
method claim, it is not necessary in the present case to interpret the patent in suit to the effect
that the device claim only covers devices which can be produced by the methods protected in
the secondary claims.

The District Court not only misjudged the objective task of the patent in suit, but also
misrepresented the technical background of the invention. Thus, the formation of the gate oxide
layer does not depend on a hook-shaped configuration, in particular the insulating gate oxide
layer is not responsible for the reliable formation of the inversion layer and thus for the current
flow through the semiconductor device. In this respect, it is also irrelevant how thick the gate
oxide layer is, in particular above the hook structure of the source area. On the surface of the
source area, it is the task of the gate oxide layer to insulate the gate from the source area. At
first instance, both parties had unanimously argued that the inversion layer was formed on the
surface of the well area. In contrast, the District Court erred in assuming that the inversion layer
was formed in the source area.

The patent in suit itself describes the "depression" in the doping implantation area according to
the invention as a production-related disadvantage, because the doping implantation area then
no longer extends to the (former) wafer surface without further measures. According to the
description of the patent in suit, this production-related disadvantage is caused by the
manufacturing process, namely in particular by the removal of material from the wafer surface
by etching processes in the production process. A depression is "formed" within the meaning of
the patent in suit if it is the direct, but not necessarily desired, consequence of a manufacturing
process. It is not necessary for the depression to contribute to solving the problem formulated in
the patent in suit. Even in the case of the secondary procedural claims, the deepening in the
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source area was merely an undesirable side effect. In particular, it does not serve - as the
District Court incorrectly assumed - to align masks. This is solely the task of the trademark area.

On a correct understanding of the patent in suit, the attacked embodiment realizes all the
features of the asserted combination of claims. The indentations were by no means due to
chance, but were a consequence of the production process. In this respect, it is undisputed that
material is removed from the wafer surface when the mask is removed. The challenged
embodiment compensates for the resulting disadvantages in accordance with the invention by
means of a hook-shaped section at the ends of the doping implantation area. Only through this
does the inversion layer lead to a switched-on transistor even at a thickness of less than 40 to
50 nm. The hook-shaped area can be clearly distinguished from the depression.

After the plaintiff initially asserted a restricted version of claim 1 in accordance with auxiliary
request 4 in the nullity proceeding, it is now relying on the version of claim 1 of the patent-in-suit
upheld by the Federal Patent Court and requests

that the contested judgment be amended and reworded as follows
e |. The defendants are ordered,

e 1. to refrain, under penalty of a fine to be set by the court for each case of infringement,
up to €250,000.00, or alternatively up to six months' imprisonment, in the event of a re-
peat offense up to two years' imprisonment, whereby the imprisonment is to be carried
out by the defendant's managing directors,

from B (2), a well area (4) selectively formed on a surface of the C (2), and a dopant
implantation area (3) selectively formed on a surface of the well area (4), wherein the dopant
implantation area (3) has a depression formed in a portion thereof on a surface of the dopant
implantation area (3), and the portion having the depression does not extend to an end of the
dopant implantation area (3), wherein a section up to the end of the doping implantation area (3)
has a hook-shaped form bent upwards towards a top surface of the semiconductor layer (2),
wherein at least one side surface of the depression has a gate oxide layer and wherein the
section with the shape bent upwards in the shape of a hook towards the top surface of the
semiconductor layer (2) is arranged below a poly-Si gate electrode (8) of the semiconductor
device, wherein the poly-Si gate electrode (8) extends over the section having the depression,

in the Federal Republic of Germany to offer, place on the market or use or to import or possess
for the aforementioned purposes;

2. to provide the plaintiff with information on the extent to which it has committed the acts
described under |. 1. since January 28, 2021, stating

a) the names and addresses of manufacturers, suppliers and other previous owners,
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b) the names and addresses of the commercial customers and the points of sale for which
the products were intended,

C) the quantity of products manufactured, delivered, received or ordered and the prices paid
for the products concerned,

whereby the information owed under I. 2. a) and I. 2. b) includes all deliveries to the respective
customer, irrespective of whether the specific delivery was placed on the market by this
customer on the territory of the Federal Republic of Germany,

whereby copies of the corresponding purchase documents (namely invoices, alternatively
delivery bills) must be submitted as proof of the information, whereby details requiring
confidentiality outside the data subject to disclosure may be blacked out;

3. the plaintiff is to be informed of the extent to which it has committed the acts described in
l. 1. since September 11, 2011, stating

a) the individual deliveries, broken down by delivery quantities, times, prices and type
designations, as well as the names and addresses of the commercial customers,

b) the individual offers, broken down by offer quantities, times, prices and type designations,
as well as the names and addresses of the recipients of the offers,

c) the advertising carried out, broken down by advertising medium, its circulation, distribution
period and distribution area, in the case of internet advertising according to the domain (URL),
the number of hits and the placement periods of each campaign,

d) the production costs broken down according to the individual cost factors and the profit
achieved,

whereby the information on d) is only to be provided for the period since February 28, 2021.

whereby the information owed under a) includes all deliveries to the respective customer,
irrespective of whether a specific delivery was placed on the market by this customer on the
territory of the Federal Republic of Germany,

whereby the defendants reserve the right to disclose the names and addresses of the non-
commercial purchasers and offerees instead of the plaintiff to a sworn auditor domiciled in the
Federal Republic of Germany to be designated by the plaintiff and bound to secrecy towards it,
provided that the defendants bear his costs and authorize and oblige him to inform the plaintiff
upon specific request whether a particular purchaser or offeree is included in the list;

4. to recall the products described under I. 1. that have been placed on the market since
January 28, 2021, with reference to the patent-infringing condition of the item established by the
court (judgment of ... dated ...) and with the binding promise to refund any fees and to bear any
necessary packaging and transport costs as well as customs and storage costs associated with
the return and to take back the products;

5. to destroy the products its direct or indirect possession or ownership in Germany in
accordance with I. 1. above at its own expense or to hand them over to a bailiff to be
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appointed by the plaintiff for the purpose of destruction at the defendant's expense.

Il. It is established that the defendants are obliged to compensate the plaintiff for all damage 57
that she has suffered or will suffer since February 28, 2021 as a result of the acts described

under [.1.

[I. It is established that the defendants are obliged to pay the plaintiff appropriate 58
compensation for the acts referred to under I. 1. committed between August 11,.2011 and

February 27, 2021.

The defendants and their intervener request 59

that the plaintiff's appeal against the judgment of the Dusseldorf District Court of July 21, 2023 60
(file no. 4c O 19/22) be dismissed,

alternatively 61

to stay the legal dispute until a final decision on the nullity action brought against the patent in 62
suit (DE 10 2011 003 XXX), currently pending before the Federal Patent Court, file no. 2 NI

25/22, pursuant to Section 148 Code of Civil Procedure (ZPO).

The defendants request, 63

further alternatively 64

to grant the defendants a period of at least 12 months from the date of delivery of the judgment 65
upholding the complaint during which the defendants must

1. deliver to customers motor vehicles already manufactured but not yet delivered and/or 66
sold, which contain the challenged microchip, and

2. manufacture motor vehicles that have already been ordered and that contain the 67
challenged microchip.

The defendants and their intervener defend the judgment of the District Court and submit the 68
following, repeating and expanding on their submissions at first instance:

The District Court correctly saw the objective task of the patent in suit as providing a structure of 69
a semiconductor device which suppresses a fluctuation of the channel length. In contrast, the
plaintiff's view that the objective task of the device claim is the improvement of transistors with
steps on the wafer surface is incorrect. Figure 16 of the patent in suit does not belong to the
prior art. Rather, this is illustrated in Figures 1 to 6. There are no steps on the wafer surface. Nor
does the description mention at any point that prior art semiconductor devices have steps on the
wafer surface. Rather, the steps only appear in Figures 7 et seq. which, however, already
illustrate solutions to the problem of the fluctuation of the channel length. To solve this problem,
the teaching according to the invention teaches the deliberate formation of a substantial
depression in a section of the source area. The core of the teaching according to the invention
lies in this depression and this is what distinguishes the patent in suit from the prior art. The
depression gives rise to the consequential problem that the wafer surface "steps" due to which



the inversion layer cannot be reliably formed under certain circumstances. The subject-matter of
the device claim is therefore inextricably linked to the subject-matter of the method claim and
cannot be interpreted without the description belonging to the method claims.

A "depression" in accordance with the claim must be able to be clearly delimited spatially and
physically from the other areas of the doping implantation area and be suitable for aligning
masks on it. The spatial and physical demarcation of the depression is also characterized by the
fact that the end section of the doping implantation area is bent in a hook shape towards the top
surface and can thus be clearly demarcated from the depression. The distance between the
gate electrode and the doping implantation area must be greater in the depression section than
in the "hook-shaped end section". This can be seen in the different thickness of the gate oxide
layer.

The District Court correctly recognized that the contested embodiment had neither a depression
nor a hook-shaped end section.

In any event, the legal dispute should be suspended, as the decision of the Federal Patent
Court, insofar as the patent in suit was upheld, was clearly erroneous. It had not only interpreted
the term "deepening" too broadly, thereby failing to adopt a function-oriented interpretation, but
had also adopted a much too narrow interpretation of the term "doping implantation area" by not
considering areas created by diffusion to be included.

The defendant's intervener argues that the judgment at first instance does not contain a
decision on the costs of the intervening party. By way of cross-appeal, it therefore requests

that the District Court judgment be amended in section 2 of the operative part and restated as
follows:

The plaintiff is ordered to pay the costs of the proceedings and the costs of the interventions.
The plaintiff claims that the Court should
dismiss the cross-appeal as inadmissible.

With regard to the further state of the writs and disputes, reference is made to the content of the
parties' mutual written submissions and the Exhibits submitted by them, as well as to the facts
and the grounds for the decision under appeal.

B.

The plaintiff's appeal is admissible, but is unsuccessful on the merits.

The District Court rightly denied an infringement of the patent in suit and dismissed the action
for these reasons. Since the challenged embodiment does not make use of the technical
teaching of the patent in suit in the version upheld by the Federal Patent Court, the plaintiff is
entitled to the asserted claims for injunctive relief, disclosure and accounting, destruction, recall
as well as for damages and compensation under Sections 33, 139 (1) and (2), 140a (1) and (3),
140b (1) and (3) Patent Act in conjunction with Sections 242, 259 BGB (German Civil Code). §§
Sections 242, 259 German Civil Code (BGB) - the only possible bases for claims.
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1. 82

The patent in suit relates to an M and a method for its manufacture (Exhibit K1 para. [0001]; the 83
following references relate in each case to the patent specification).

Semiconductors are materials whose electrical conductivity lies between that of conductors 84
(such as metals) and that of non-conductors (such as glass). The best-known example of a
semiconductor is silicon. In its original form, silicon has a relatively stable supply of electrons,
which are essentially bound in the lattice structure of the silicon crystal. It is not a particularly
good conductor as it does not have a high density of available mobile charge carriers. In order
to improve conductivity, the silicon layer is doped at certain points. This involves replacing
specific atoms in the semiconductor with atoms of another element. The specific area of a
semiconductor wafer into which doping atoms are introduced is known as the doping
implantation area. If the new atoms have more electrons than the semiconductor material, this is
called n-doping; if they have fewer electrons, this is called p-doping. Doping is carried out using
masks that cover or expose certain areas of a semiconductor wafer.

The patent in suit proposes a semiconductor device using silicon carbide (for the advantages 85
over silicon not relevant here, see para. [0002]) and first refers to various methods known in the

prior art for manufacturing metal-oxide-semiconductor field-effect transistors, so-called

MOSFETSs (para. [0002]). The structure of such a field-effect transistor known in the prior art is
shown in the patent in suit in Figure 1, where the reference numerals 1 denote the N-SiC

substrate, 2 the n-SiC epi layer, 3 the source area, 4 the well area, 5 the well contact area, 7 the
gate oxide layer, 8 the gate electrode and 11 the drain electrode:

Source (3) and drain (11) are the two connections of a transistor through which the current flows 86
into and out of the transistor. They are separated from each other by the non-conductive, p-

doped well area (4). As soon as a voltage is applied to the gate electrode (8), the free electrons
(from the n-doped areas) move towards the gate. In the uppermost layer, which is closest to the

gate electrode, the concentration of electrons increases as the voltage increases. This leads to

a conductive channel on the surface of the well area (4) (indicated in the figure by the channel

length Lch), through which the current can flow from source (3) to drain (11); the transistor is
switched on. For better illustration, the current flow through the transistor is shown as an

example in the following figure, which is taken from the statement of defence of the defendant's
intervener dated September 30, 2022 (p. 13):

The light blue source area (n+) and the light blue n-epitaxial layer are separated from each other 87
by the dark blue well area (p+). This well area initially prevents the flow of current between the
source and drain. Only when a voltage is applied to the gate does a conductive path (green)

appear in the well area below the gate oxide layer (violet). The higher the voltage at the gate,

the thicker the conductive layer becomes and the more current can flow from the source (3) to

the drain (11). The area in which the charge carrier concentration changes due to the gate

voltage is called the inversion layer.

88



Such an inversion layer is only reliably formed directly below the gate electrode and only if the
distance between the gate electrode and the channel area is uniform across its entire width.
This is because the strength of the field generated by the voltage of the gate electrode weakens
with increasing distance from the gate electrode. If the distance between the gate electrode and
the channel area is therefore greater at certain points than at other points, the inversion layer
may be interrupted at the points with a greater distance to the gate electrode.

The channel resistance is a decisive parameter for the electrical performance of the transistor,
which in turn - in addition to the thickness of the inversion layer - is determined by the channel
length Lch (para. [0003]). As can be seen in Figure 1, the channel length Lch is largely
determined by the positional relationship between the source area 3 and the well area 4 (see
also Para. [0003]). This positional relationship in turn depends on the points at which the masks
have openings during the implantation of foreign atoms. If the various masks are not always
aligned exactly the same during production, but are slightly shifted in relation to each other, this
leads to fluctuations in the channel length that prevent precise control of the chip. In the worst-
case scenario, local concentrations of current in the chip surface can cause a chip to break
through. For these reasons, fluctuations in the channel length Lch must be avoided at all costs
(para. [0003]).

In the methods known in the prior art, the masks were aligned according to the specifications of
the patent in suit using a so-called mark area, whereby different masks were used to first form
the p-well area and then the n-source area (para. [0004]). The patent in suit describes a
manufacturing process known in the prior art using such a brand area in its para. [0025] and
refers to Figures 2 to 6 of the patent in suit for clarification. In this method, at the beginning of
the manufacturing process, a mark area is etched into the N-layer by means of a first mask, i.e.
the N-layer is removed to a certain depth in a non-masked area (cf. Fig. 2):

Three further different masks are successively aligned at this mark area, by means of which a
well area, a source area and a well contact area are formed (see Figs. 3 to 5):

A mask alignment is then performed in the same way based on the marker area to form an
electrode assembly (Fig. 6):

A disadvantage of the known methods criticized in the patent specification is that the use and
alignment of several masks, in particular when forming the p-well area and the source area,
each based on the mark area, entails the risk of misalignment, which in turn can lead to large
fluctuations in the channel length Lch (para. [0003], [0026]).

Against this background, the patent in suit formulates in its paragraph [0006] the task of
providing a structure of a semiconductor device which suppresses a fluctuation of the channel
length, as well as a method for its manufacture.

As a solution, claim 1 of the patent in suit, as upheld by the BPatG, proposes a semiconductor
device with the following features:

1. Semiconductor device with
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1.1  oneC (2),
1.2 awell area (4) and
1.3  adoping implantation area (3).
2. The well area (4) is formed selectively on one surface of the C (2).
3. The doping implantation area (3)
3.1 is selectively formed on one surface of the well area (4),

3.2 has a depression formed in a portion thereof at a surface of the dopant implantation area

(3).

3.2.1 The section with the indentation does not extend to one end of the dopant implantation
area (3).

3.2.2 Up to the end of the dopant implantation area (3), a section has a hook-shaped form
bent upwards towards a top surface of the semiconductor layer (2).

3.2.3 Atleast one side surface of the depression has a gate oxide layer.

3.2.4 The section with the hook-shaped form bent upwards towards the top surface of the
semiconductor layer is arranged below a poly-Si gate electrode (8) of the semiconductor
device.

3.2.5 The poly-Si gate electrode (8) extends over the section with the indentation.

The invention according to the patent in suit is essentially based on the idea of etching the
mark area and the source area using a single mask and using the indentations as a reference
for further mask alignment in order to suppress fluctuations in the channel length Lch (para.
[0027]).

1.
Against the background of the parties' dispute, features 3.2 and 3.2.2 of the above feature
analysis in particular require further explanation.

1.

Feature 3.2 requires the presence of a "depression” formed in a portion of the dopant
implantation area on a surface thereof.

a)

The term "depression" is neither defined in the claims nor in the patent description. First of all,
the wording itself only states that a section of the dopant implantation area is deeper than the
rest of the dopant implantation area, which is also associated with the requirement that the
deepened section can be delimited in some way from the non-deepened sections of the
dopant implantation area. This distinguishability is facilitated by the requirement according to
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feature 3.2.2, according to which a section at the end of the doping implantation area has a
hook-shaped upwardly curved form towards a top surface of the semiconductor layer. Both
areas - the depression and the upwardly curved section - are clearly distinguished by the
patent in suit and must therefore be distinguishably present in the device according to the
claim. According to feature 3.2.3, there must also be a side surface of the depression on
which a gate oxide layer has been formed. Claim 1 does not contain any further spatial and
physical specifications regarding the "depression" according to the claim, in particular no
minimum depth is mentioned.

b) 116

However, the skilled person - a physicist or engineer specializing in electrical engineering 117
with a focus on semiconductor technology and/or microelectronics, who has a university
degree and several years of practical experience in the technical field of semiconductor
devices (see BPatG, Exhibit BK 3 p. 10, 3rd paragraph) - does not stop at the wording of the
claim, but seeks to determine its literal meaning. Even if the wording of the patent claim
appears to be unambiguous according to general usage or technical understanding, an
interpretation of the patent claim is always required in which the technical meaning of the
patent claim is to be determined. Since the interpretation of a patent is not determined by the
linguistic meaning of the terms used in the patent claim, but by their technical meaning as it
objectively arises taking into account the task and solution of the patent (see Federal
Supreme Court, GRUR 1975, 422, 424 - Streckwalze; GRUR 1999, 909, 912 -
Spannschraube; GRUR 2021, 574 para. 24 - Kranarm), the skilled person asks himself in the
present case what technical meaning is associated with the fact that the doping implantation
area has a "depression" according to the technical teaching laid down in claim 1 and
explained in the patent description.

In this context, it should be noted that the patent claims and the explanatory description text 118
form in principle a coherent unit, which the average person skilled in the art accordingly also
seeks to interpret as a meaningful whole in such a way that contradictions do not arise
(Federal Supreme Court BGH, GRUR 2016, 361 - Fugenband; GRUR 2015, 875 -
Rotorelemente; Kihnen, Handbuch der Patentverletzung, 16th ed. 2024, Chapter A para.
12). It is not possible to interpret individual features independently of the overall context of the
technical teaching protected by the claim. Rather, the question must always be asked as to
the technical meaning of the individual features in their entirety and what contribution to the
intended performance result the individual features of the claim are intended to make
(Federal Supreme Court (BGH), GRUR 2004, 845 - Drehzahlermittlung; GRUR 2011, 129 -
Fentanyl-TTS; GRUR 2012, 1124 - Polymerschaum). Against this background, the skilled
person must not lose sight of the fact that claim 1 is a device claim and not a method claim,
but the device claim must be interpreted in the overall context of the patent in suit, in
particular the terms used therein must be interpreted using the description in the overall
context of the technical teaching protected.

When interpreting a claim, the other patent claims may also have to be taken into account. 119
This applies in particular if a patent protects both a device claim and a (secondary)

procedural claim. As the 15th Civil Senate of the Dusseldorf Higher Regional Court (judgment

of June 9, 2022- 1-15 U 50/21, GRUR-RS 2022, 14773 - Abdeckungsentfernungsvorrichtung),



if a patent in suit provides protection for both a device claim and a (secondary) method
claim, the other claim must be included in the interpretation of the patent in suit if both
inventions are based on the same objective task and serve the same purpose as stated in
the claim, whereby this also applies if neither of the two claims formulates a reference back
to the other claim. In such circumstances, a device claim and a method claim can be
interpreted accordingly, irrespective of a different choice of words in the patent claims
(Dusseldorf Higher Regional Court, judgment of June 9, 2022 - 1-15 U 50/21, GRUR-RS
2022, 14773 para. 83 seq. - Abdeckungsentfernungsvorrichtung).

The basic idea of this decision, which is on the case law cited above, according to which a
claim must always be interpreted in the overall context of the technical teaching protected, is
transferable to the present case. Although a specific purpose is not mentioned in the claim
with regard to the "deepening" issue here, for the interpretation of the terms used in a
device claim, descriptive passages dealing with a patentable process by which the protected
device can be manufactured can also be used in a permissible manner if these descriptive
passages provide an indication of the spatial and physical shape of the product to be
manufactured by the process as a result. This applies in particular if the secondary method
claim also uses the relevant terminology. It is recognized that, in case of doubt, the same
meaning is to be attributed to the same terms in the context of a claim (Federal Supreme
Court, GRUR 2017, 152 para. 17 - Zungenbett; Judgment of May 25, 2023 - X ZR 54/21,
GRUR-RS 2023, 21360 para. 23 - Schiebeverpackung; Dusseldorf Higher Regional Court,
Judgment of December 14, 2017 - I-15 U 23/18, BeckRS 2017, 154037 para. 36; GRUR-RR
2023, 237 para. 87 - Waffenverschlusssystem Il; judgment of February 1, 2024 - 1-15 U
17/23, GRUR-RS 2024, 7766 para. 65 - Kartuschensystem; judgment of May 16, 2024 - |-2
U 70/23 - Rotorelememnte). The same can also apply if a patent contains both a device
claim and a procedural claim in which it uses the same terms. If both inventions are based
on the same objective problem, the same terms in the subordinate claims will, in case of
doubt, also have the same meaning. A different understanding will regularly only come into
consideration here if the interpretation of the respective claim in its entirety, taking into
account the description and the drawings, results in such a (different) understanding. This
may be the case, in particular, if a different understanding results from the function of the
claim features of the secondary patent claims in which the same term is used (see Federal
Supreme Court (BGH), GRUR 2024, 924 - Variationsnut, for the case where a term is used
in two features of a claim).

c)

There is a dispute between the parties primarily over the question of which objective task
claim 1 of the patent in suit solves. While the defendants and their intervener take the view
that the device claim - like the subsidiary method claims - solves the objective task of
suppressing fluctuations in the channel length Lch, the plaintiff believes that the objective
task of the device claim - unlike for the subsidiary method claims - consists solely in
improving the field-effect transistors known in the prior art in such a way that uniform
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formation of the inversion layer is ensured even if the wafer surface has "steps". In this
respect, the claimed device does not necessarily have to be manufactured by a method
according to the invention. The provision of a hook-shaped upwardly curved end section of
the doping implantation area makes technical sense even with the smallest unevenness in
the wafer surface, because this can improve the performance of the transistor.

The plaintiff's view is not convincing. According to the case law of the Federal Supreme 123
Court, the problem solved by an IP right doctrine is determined by what the invention
objectively achieves (see Federal Supreme Court, GRUR 2010, 602 para. 27 -
Gelenkanordnung; GRUR 2011, 607 para. 12 - Kosmetisches Sonnenschutzmittel Ill GRUR
2012, 1130 para. 9 - Leflunomid; GRUR 2012, 1123 para. 22 - Palettenbehalter Ill; GRUR
2015, 352 para. 11 - Quetiapin; GRUR 2018, 390 para. 32 - Warmeenergieverwaltung).
This in turn must be developed by interpreting the claim with reference to the description
and drawings. From the function of the individual features in the context of the claim, it must
be deduced which technical problem these features actually solve individually and as a
whole. Information on the problem contained in the description may contain an indication of
the correct understanding, but does not exempt from interpreting the patent claim on the
basis of the relevant criteria and deriving from the function of the individual features in the
context of the patent claim which technical problem these features actually solve individually
and as a whole; even a problem stated in the patent specification is in this respect merely
an aid in determining the objective technical problem. However, the necessary interpretation
in the case in dispute shows that the device claim - as stated in paragraph [0006] - is
objectively based on the task of providing a semiconductor device with a structure which
suppresses fluctuations in the channel length during manufacture.

Thus, the patent in suit already describes it as a "significant problem" at the beginning in 124
paragraph [0003] as to how the channel length Lch can be precisely controlled.
Subsequently, methods known in the prior art for manufacturing a MOSFET are described
(para. [0004]) and later explained in more detail with reference to Figures 2 to 6 (para.
[0024] et seq.). The patent specification in suit criticizes as disadvantageous the fact that
the use and alignment of several masks, each based on a mark area, creates the risk of
misalignment, in particular when forming the p-well area and the source area. The patent in
suit describes that these misalignments can cause fluctuations in the channel length Lch
and, as a result, local current concentrations which, in the worst case, can lead to the chip
breaking through (para. [0003], [0026]). The patent in suit seeks to avoid such detrimental
fluctuations in the channel length Lch. In paragraph [0006], it describes it - without
distinction for the device and method claims - as the task of the invention to provide a
structure of a semiconductor device which suppresses a fluctuation of the channel length,
as well as a method for its manufacture. According to paragraph [0007] of the patent
specification, this task is expressly solved by a semiconductor device according to claim 1.

The subjective task formulated in this way also represents the objective task of both the 125
device and the method claims (in the same way, with reference to paragraphs [0006] and

[0039] to [0042], also the Federal Patent Court in its judgment of February 28, 2024, Exhibit

BK 3 p. 19, 1st paragraph). The patent description does not contain a sharp distinction

between the claimed device and the methods also claimed. Rather, the methods protected

by the patent in suit are explained by means of devices at different stages of manufacture

(see Figs. 17 to 22), using the same reference numerals as in the representation of the

device according to the invention (Fig. 22). In the context of preferred embodiments, both



aspects of the method and aspects of the device are explained in more detail. Finally, the
description does not mention at any point any material particularity and/or material
deviation of the specially protected device according to claim 1 from the components of
the semiconductor device listed in method claims 3 to 8. The description therefore
provides no basis for the assumption that the device mentioned in claims 1 and 2 is not
produced by a process according to claims 3 to 8. On the contrary, paragraph [0007] of
the patent in suit expressly states at the outset that the present invention relates to "a
semiconductor device ..." and to "methods for its manufacture".

From the description of the patent in suit, the skilled person understands that the core idea
of the patent in suit is to etch a mark area and a source area using a single mask, and to
perform subsequent mask alignments based on an etched portion of the mark area or the
source area, thereby suppressing a fluctuation of the channel length Lch. This idea runs
through the patent specification like a "common thread". For example, it is stated in the
description passages cited below:

"[0015] Since etching for the dopant implantation area and the mark area is performed
using the single mask, the dopant implantation area can be formed without misalignment
with the mark area, and therefore, fluctuation of the channel length can be suppressed. ..."

’

"[0027] Therefore, in a process for manufacturing a MOSFET which is an M according to
the present invention, a mark area and a source area 3 are etched using a single mask,
and subsequent mask alignments are performed based on an etched portion of the mark
area or the source area 3 (since the magnitude of the mask misalignment between the
mark area and the source area 3 is zero, the mark area or the source area 3 can serve as
a reference). In this way, a fluctuation of the channel length Lch is suppressed.”

"[0028] According to one embodiment of the present invention, the mark area and the
source area 3 are formed simultaneously by performing etching and ion implantation using
a single mask, and therefore, an etched portion of the source area 3 is formed without
misalignment with the reference mark area. When a mask alignment is performed using
the etched portion of the mark area or the source area 3 in subsequent source forming
steps, a fluctuation of the channel length Lch can be suppressed because the source area
3 is formed without misalignment with the mark area.”

"[0034] By simultaneously etching the areas where the mark area and the source area 3
are to be formed, compared with the case where the mark area and the source area 3 are
formed separately, the number of steps can be reduced, and the manufacturing process
can be simplified. As a result, a working time period can be shortened and costs can be
reduced. Furthermore, by forming the mark area and the source area 3 at the same time,
a mask misalignment of the source area 3 relative to a mark reference need not be
considered, and a positional accuracy of the source area 3 relative to the well area 4 is
greatly improved. This may suppress a fluctuation of the channel length Lch to a minimum
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value, and the quality of a chip may be improved because the chip may be prevented from
breaking through a current concentration caused by a fluctuation of the ON resistance.”

"[0047] By performing etching for the source area 3 and the mark area using the single
mask, the source area 3 can be formed without misalignment relative to the mark area,
and therefore, fluctuation of the channel length can be suppressed. ..."

To solve the problem stated in the patent in suit, the subsidiary method claim 3
accordingly teaches a method of manufacturing an M, which comprises as method step a)
etching areas of a C serving as a dopant implantation area and as a mark area using a
single mask to form depressions, as method step b) performing ion implantation as
specified using the single mask in the depressions of the areas serving as a dopant
implantation area and as a mark area, and as method step c) positioning a further mask
based on the depression of the area serving as a dopant implantation area or as a mark
area, serving as the dopant implantation area and the marker area, and as a method step
c) positioning another mask based on the depression of the area serving as the dopant
implantation area or the marker area, and performing a well implantation in a area
including the dopant implantation area.

Figure 7 of the patent in suit, reproduced below, shows an example of how both the mark
area and the source area on the C are initially etched using a single mask (30), so that two
(equally deep) depressions are created (see also para. [0029]:

Using the same mask (30), the source area (3) is then also implanted, as can be seen in
Figure 8 below (see also paragraph [0030]):

In the next step, a second mask (31) is used to implant the p-well area (4), whereby this
mask (31) can be aligned with the mark area and/or the source area, cf. figure 9 of the
patent in suit reproduced below (cf. also para. [0031]):

In the final step, a well contact area (5) is implanted by means of a third mask (32), as can
be seen in Figure 10 reproduced below (see also para. [0032]):

By these measures, each of which involves etching areas of the C that serve as the
dopant implantation area and the mark area using a single mask to form wells, a
fluctuation of the channel length Lch (to a minimum value) can be suppressed during the
fabrication of the M. The quality of the chip can thus be improved by preventing the
(finished) chip from breaking through a local current concentration (Ref. [0034]).

With regard to the claimed M, it does not matter whether a single mask was actually used
in its manufacture for etching the mark and the source area and for the subsequent or
prior implantation of the source area. Nor does it matter whether the indentation
mentioned in the claim was produced by etching. This is because these are manufacturing
steps which are not reflected in the independent device claim. This is directed to a
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(finished) M and does not describe any manufacturing steps, i.e. it does not have any
corresponding process features. However, the device claim presupposes the depression
to be formed in the doping implantation area as part of the proposed manufacturing
process, which can serve as a reference for mask alignment during the manufacture of the
device for positioning a mask. This depression is still present and recognizable in the
semiconductor device under protection; it is explicitly mentioned in feature 3.2.

The manufacturing process proposed by the patent in suit and shown in Figures 7 to 11
and 12 to 16 leads - as the patent in suit expressly points out (see paragraphs [0038],
[0039]) - to a "subsequent problem". If the source area is etched and implanted using only
a single mask, the entire source area is located below the depression created by the
etching. As a result, the gate oxide layer is not only formed on the C, but also on a side
surface of the well in the final fabrication step (Ref. [0038]). If the channel is now formed
along the (hook-shaped) gate oxide layer (7), this leads to an unstable channel resistance,
according to the specifications of the patent in suit, because the thickness of the gate
oxide layer (7) is not uniform, but changes (para. [0039]). In the area of the depressioned
section, in which the gate oxide layer is thicker, the distance of the channel area to the
gate electrode is greater than in the non-depressioned end section of the well area. The
inversion layer only forms along the surface of the p-doped well area and cannot establish
an (electrically conductive) connection between the source area and the n-Sic epi layer.
This is clearly illustrated in Figure 16 of the statement of defence, which is reproduced
below in part in a version colored by the defendant's intervener and provided with
additional inscriptions (statement of defence of September 30, 2022, p. 21):

Although the voltage at the gate is high enough here to form an inversion layer (green) on
the surface of the non-conductive, p-doped well area, this inversion layer is not thick
enough - due to the source area formed in a "depression" opposite the surface of the well
area - to create a conductive channel between the n-doped source area (light blue inside)
and the n-doped, conductive areas of the wafer (light blue outside). A correspondingly
thick inversion layer that is able to bridge the resulting "step" can only be achieved by
applying a higher voltage.

In order to solve the (subsequent) problem shown in Figure 16, the patent in suit proposes
to form the source area (3) also in a portion of the SiC epi-layer (2) on the side surface of
the well (para. [0041]). In the claimed device, the section near the end of the doping
implantation area has a hook-shaped form bent upwards towards a top surface of the
semiconductor layer (feature 3.2.2). This modified shape of the source area makes it
possible for the inversion layer formed on the surface of the well area (dark blue) to
connect the source area to the drain area even at a lower thickness (para. [0045]),
because the upper end of the hook-shaped source area formed in the end section of the
doping implantation area lies on a plane with the surface of the well area. This can be
seen in Figure 22, which is reproduced below in part in a version colored and additionally
labeled by the intervener (statement of defence of September 30, 2022, p. 23; see also
Figure 28):
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Feature 3.2.2 or (more precisely) the combination of features 3.2 to 3.2.3, it is thus
achieved that the thicker area of the gate oxide layer (7) is not directly adjacent to the p-
well area (4), but is spaced apart from it by the upwardly directed hook-shaped portion of
the dopant implantation area, which ensures a stable and non-fluctuating formation of the
inversion layer at the wafer surface in the p-well (4) under the gate oxide (7) (par. [0040],
[0041] and [0045]).

The patent in suit describes the correspondingly adapted manufacturing method in 143
paragraphs 143 [0042] to [0048] with illustrations in Figures 17 to 22. The implantation of

the source area is not carried out exclusively vertically in the etched depression, but also
obliquely, so that the source area is also implanted on the side surfaces of the etched
depression. This is illustrated in Figures 18 and 19 below:

This oblique implantation of the source area is only necessary because the simultaneous 144
etching of the areas in which the mark area and the source area are to be formed creates
such a depression in the doping implantation area which hinders the uniform formation of
an inversion layer on the surface of the well area. In the patent in suit, however, there are
no indications that previously known semiconductors also had "steps" which would have
hindered the uniform formation of an inversion layer on the surface of the well area, nor
does the patent description offer any indications that such steps could also be formed by
means other than the manufacturing process described and protected in the patent in suit.
In contrast to the prior art discussed, the patent specification in suit deals exclusively with
the problem of suppressing fluctuations in the channel length (see para. [0006]). Figure 16
referred to by the plaintiff in this context does not constitute prior art on which the patent in
suit is based. Rather, the patent in suit illustrates this in Figures 1 to 6. Insofar as the
defendant's intervener last stated with regard to Figure 6 of the patent in suit that the
surface area of this figure is not completely flat, but has a short section which lies below the
wafer surface and would therefore be a "depression" according to the plaintiff's broad
interpretation (writ of 13.08.2024, p. 6), this does not contradict the above assessment.
Firstly, Figure 6 is merely a schematic representation. Such schematic representations, as
are usually found in patent specifications, generally only disclose the principle of the device
in question, but not its exact dimensions (see Federal Supreme Court, GRUR 2012, 1242
para. 9 - Steckverbindung; GRUR 2015, 365 para. 27 - Zwangsmischer; Federal Supreme
Court, judgment of 20.03.2014 - X ZR 128/12, BeckRS 2014, 10780 para. 31). On the other
hand, an "unevenness" can only be identified in this schematic representation on closer
inspection - with a magnifying glass, so to speak. In any case, even according to the
defendant's intervener, Figure 6 does not clear any "gradation”.

It is only due to the fact that (clear) steps arise in the wafer surface when solving the 145
problem formulated in the patent in suit that it becomes necessary at all to take further

measures which, despite these steps, ensure the formation of a uniform inversion layer on

the wafer surface by means of which an electrically conductive connection between source

and drain is established (cf. para. [0041]: "In order to solve these problems..."). However,

this is not the actual task of the patent in suit; rather - for both the device claims and the

method claims - this consists in suppressing fluctuations in the channel length.



To the extent that the plaintiff objects that, for the finished semiconductor device, the
avoidance of production inaccuracies cannot constitute the core of the invention according
to the device claim because the structure of a single semiconductor device is not suitable,
even from the outset, to avoid deviations in the channel length parameter between different
semiconductor devices manufactured in the production process, this is not convincing. In
the finished semiconductor device, the channel does have a certain length. This can no
longer be influenced. However, an individual semiconductor device can certainly have a
structure that is suitable for reliably providing a fixed channel length, which in turn can
suppress fluctuations in the channel length when comparing several semiconductor devices
during production. This can improve the quality of a chip and thus of the manufactured
device, because the chip can be prevented from breaking through due to the occurrence of
local current concentrations (para. [0003], [0034]). In this respect, claim 1 is objectively
based on the task of providing a semiconductor device with a structure that suppresses
fluctuations in the channel length due to mask misalignment during manufacture.

d)

Taking into account the above-described technical background of the invention according to
the patent in suit, the skilled person recognizes that a depression according to the claim
must be designed spatially and physically in such a way that it is objectively suitable for
providing reliable orientation in the alignment of masks used in the manufacturing process
in order to avoid misalignments of this kind.

The fact that the depression in the doping implantation area serves precisely for this
purpose in the context of manufacturing the device is apparent not only from the respective
method step c) of method claims 3, 4, 5 and 7 and the general patent description relating to
the method claims (see in particular paragraphs [0014], [0017], [0020]), but also from the
rest of the patent description, in which - as explained - no sharp distinction is made between
the manufacturing method on the one hand and the semiconductor device on the other.
Thus, for example, it is stated in the description passages cited below:

"[0027] Therefore, in a process for manufacturing a MOSFET which is an M according to
the present invention, a mark area and a source area 3 are etched using a single mask, and
subsequent mask alignments are performed based on an etched portion of the mark area or
the source area 3 (since the magnitude of the mask misalignment between the mark area
and the source area 3 is zero, the mark area or the source area 3 can serve as a

reference). In this way, a fluctuation of the channel length Lch is suppressed.”

"[0028] ... When a mask alignment is performed using the etched portion of the mark area
or the source area 3 in subsequent source forming steps, a fluctuation of the channel length
Lch can be suppressed because the source area 3 is formed without misalignment with
respect to the mark area.”

"[0031] Then, Al (aluminum) or B (boron) ions are implanted using a p- 152 well
implantation mask 31 that is aligned based on the depression of the mark area or source
area 3 to form a p-well area 4 having a depth of 1.0 um (Fig. 9). ..."
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"[0032] Then, using a well contact implantation mask 32 aligned based on the depression of
the mark area or the source area 3, Al or B ions are implanted to form a well contact area 5
at the center of the source area 3 (Fig. 10). ..."

"[0036]. ... In addition, etching is performed using the same mask 30 again to form a
depression (Fig. 13). Then, similar to the process described above with reference to Figs. 7-
11, the p-well area 4 (Fig. 14) and the well contact area 5 (Fig. 15) are formed based on the
depression of the mark area or the source area 3. ..."

"[0044] Then, Al or B is ion implanted using a p-well implantation mask 31 aligned based on
the depression of the mark area or the source area 3 to form a p-well area 4 having a depth
of 1.0 um (Fig. 20). In a subsequent step, similar to the step shown in Fig. 10, the well
contact area 5 is formed using a well contact implantation mask 32 that is aligned based on
the indentation of the mark area or the source area 3 (Fig. 21)."

"[0046] ... and (c) aligning another mask based on at least the depression serving as a
dopant implantation area and performing a well implantation in a area including the dopant
implantation area."”

"[0051] Then, etching is performed while reusing the same mask 30 to form a depression
(Fig. 25). Then, similar to the steps described with reference to Fig. 14 and Fig. 15, the p
well area 4 (Fig. 26) and the well contact area 5 (Fig. 27) are formed based on the
depression of the mark area or the source area 3. ..."

Even if the focus of the invention is on the use of a single mask for etching the mark area
and the source area in order to reliably exclude mask misalignment between the two
aforementioned areas (see para. [0027]), the patent specification further assumes that, due
to the joint etching and the resulting depressions for forming both the mark area and the
source area, both the mark area and the source area can subsequently be used as a
reference for the alignment of further masks (see para. [0028]). The skilled person
addressed concludes from this that a depression in the doping implantation area (i.e. in the
source area) in accordance with the patent must be spatially and physically formed in such a
way that it is objectively suitable to serve as a (reliable) reference for mask alignment in the
manufacturing process. In this respect, the depression according to the claim should have
the same suitability as the mark area known from the prior art.

To the extent that the plaintiff, on the other hand, asserts that a second trademark area is
not technically and functionally necessary and that the further masks can be aligned either
with the trademark area or with the depression of the source area according to the teaching
of the invention (cf. para. [0027], [0028], [0031], [0032], [0036], [0044], [0051]), this does not
contradict the assumption that the depression in the doping implantation area (source area)
according to the claim must be objectively suitable for aligning masks with it. Whether the
depression in the doping implantation area is actually used for this purpose in the
manufacturing process is already optional according to the teaching of the procedural
claims of the patent in suit ("... based on the depression of the area serving as the doping
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implantation area or as the mark area"). A fortiori, this is not a claim feature of the device
claim relating to the completed M. What is not optional, however, is the spatial and physical
design of the depression according to the claim, which reasons the objective suitability. This
includes, in particular, clearly defined boundaries and a certain minimum depth. Insofar as
the patent in suit states that the mask is aligned "based on the depression of the mark area
or the source area", the skilled person understands this to mean that both depressions are
suitable for the positioning/alignment of a mask.

In the description of preferred embodiments of the invention, the patent specification cites 160
examples of depressions of 0.2 ?m formed in a well area with a depth of 1.0 ?m (para.
[0029], [0030], [0042], [0044]). In this case, the implanted source area has a depth of 0.4
?m. Although the teaching according to the invention is not limited to these values in the
absence of their specific designation in the claim, they at least provide the skilled person
with indications as to which height differences are functionally significant in the technical
environment relevant here. In principle, the Federal Patent Court also assumes this
understanding in its judgment of February 28, 2024 (Exhibit BK 3 p. 18/19) when it states
with regard to NK 7 that a depression of 0.1 to 0.2 ?m is in accordance with the teaching of
the patent in suit. Even if the claim itself does not specify a minimum depth of the
depression, the depth value given in the description does provide the skilled person with a
certain orientation in this respect.

Although the Federal Patent Court, according to its statements relating to NK 8 (JP P2009- 161
2530XXX) (Exhibit BK 3 p. 22), also considered depressions in the range of (only) 10 to 20
nm (corresponding to 0.01 to 0.02 ?m) to be covered by the scope of protection of the
patent in suit, the Senate is not bound by this assessment. This is because the grounds for
the decision of an opposition decision upholding the patent in suit or an upholding nullity
judgment are not binding on the infringement judge (see Senate, judgment of 09.12.2021 -
I-2 U 9/21, GRUR-RS 2021, 39586 para. 59 - Halte-rahmen lll, with further references;
judgment of February 29, 2024 - 1-2 U 9/21, GRUR-RS 2021, 39586 para. February 29,
2024 - 1-2 U 6/20, GRUR-RS 2024, 7537 para. 60 - Rohrbearbeitungsvorrichtung; judgment
of May 24, 2024 - -2 U 67/23, GRUR-RS 2024, 16189 para. 50 - Kinderreisesitz). It is a
question of law how a patent is to be interpreted (established case law; see only Federal
Constitutional Court, GRUR-RR 2009, 441, 442; Federal Supreme Court BGH, GRUR
2010, 858 para. 15 — Crimpwerkzeug Ill; GRUR 2015, 868 para. 25 - Polymerschaum;
GRUR 2015, 972 para. 20 - Kreuzgestange; GRUR 2021, 574 para. 32 - Kranarm; Senate,
decision of November 26, 2015 - I-2 U 74/14, BeckRS 2016, 15016 para. 33 with further
references). Accordingly, the determination of the meaning of a patent claim is a matter of
legal knowledge and is the responsibility of the infringement court (Federal Supreme Court,
GRUR 2015, 972 para. 20 - Kreuzgestange, with further references; Senate, judgment of
February 29, 2024 - 1-2 U 6/20, GRUR-RS 2024, 7537 para. 76 -
Rohrbearbeitungsvorrichtung). The present statement of the BPatG is "only" to be
assessed as a (weighty) expert opinion (see Federal Supreme Court (BGH), GRUR 1996,
757, 759 - Zahnkranzfrase; GRUR 1998, 895 - Regenbecken; GRUR 2010, 950 para. 14 -
Walzenformgebungsmaschine). This does not give rise to a different interpretation of the
claim of the patent in suit.

In its judgment of February 29, 2024, the Federal Patent Court does not comment in detail 162
on what it to be the correct spatial and physical understanding of the term "depressing"”, nor
does it comment on the technical background of features 3.2 and 3.2.2. The Federal Patent
Court argues exclusively with the wording of the claim, which - as the Federal Patent Court



correctly points out - does not contain any restriction to a certain minimum depth of the
deepening according to the claim. The Federal Patent Court does not deal in detail with the
technical-functional meaning of the feature. With regard to NK 8, the Federal Patent Court
is primarily concerned with the question of whether feature 3.2.5 (feature 9' in the nullity
proceedings), according to which the poly-Si gate electrode (8) extends over the section
comprising the depression, is suggested by NK 8. The Federal Patent Court answered this
question in the negative and upheld claim 1 in this respect with restrictions.

Against this background, the statements of the Federal Patent Court give no reason to
consider any unevenness in the wafer surface, however small, as being covered by the
scope of protection of the patent in suit. The patent specification itself does not contain any
indications that "depressions" with a depth of e.g. 10 to 20 nm are sufficient. In particular, it
cannot be inferred from the patent specification that even such small "depressions"
(unevenness) are objectively suitable to serve as a reference for mask alignment in a
photomechanical process.

Insofar as the plaintiff asserts that, due to decreasing tolerances in the manufacturing area
as a result of increasing technical progress, smaller deviations are of relevance today, this
cannot be relevant in the context of the interpretation of the term "deepening". This is
because the interpretation of a patent claim must generally be based on how the average
person skilled in the art understood the terms contained in the patent claim on the filing
date or (if seniority is claimed) the priority date of the patent in suit. Knowledge that only
entered the art later must generally be disregarded (Senate, GRURPrax 2024, 103 -
Zusammensetzung auf der Basis von Zirkoniumoxid und Ceroxid; Kihnen, Handbuch der
Patentverletzung, 16th edition, chapter A para. 144; see also the detailed description by
Schréler, Mitt 2019, 386 et seq. with further references). A change that occurs over time,
for example due to the discovery of better production processes, may neither lead to a
restriction nor to an extension of the scope of protection; because a scope of protection
that changes over time would not be compatible with the requirement of legal certainty
(Senate, GRUR-Prax 2024, 103 - Zusammensetzung auf der Basis von Zirkoniumoxid und
Ceroxid; cf. also: Senate, judgment of July 29, 2010, I-2 U 139/09, para. 17 - Traction aid;
Dusseldorf District Court, judgment of January 22, 2015, 4c O 16/14, para. 142 seq., cited
in juris). Moreover, the plaintiff also fails to show that, as a result of technical progress,
"indentations" with a depth of 10 to 20 nm or, for example, up to 50 nm are already
sufficient for reliable mask alignment.

2.

In feature 3.2.2, the patent in suit claim 1 claims a section which, up to the end of the
doping implantation area, has a hook-shaped form curved upwards towards a top surface
of the semiconductor layer. This section directly adjoins the depression according to
feature 3.2 and interacts spatially and physically with it in the sense that the depressioned
area is adjoined by a section which, starting from the depression, "rises" again towards the
surface. A specific angle is not specified for the "bend" towards the surface according to
the claim. However, claim 1 of the patent in suit requires a "hook shape" over the curved
shape. Contrary to the defendant's view, this does not necessarily require that the section
directed upwards towards the wafer surface bends away from the depression at an angle of
up to 90°. In the embodiment example shown in Figure 22, the end of the doping
implantation area (3) is indeed directed vertically upwards, so that the curved shape is L-
shaped in cross-section (a version colored by the defendant's intervener is reproduced
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below, in which the hook-shaped curved section is outlined in red, see statement of
defence of September 30, 2022, p. 44):

However, the embodiment shown in this figure is only an example of an embodiment to 167
which the teaching of the patent in suit cannot be limited. Figure 34 reproduced below (and

also Figure 40) already illustrates that the hook-shaped curved section can also be

designed to be significantly flatter (for better understanding, a version of Figure 34 colored

by the plaintiff is reproduced below, in which the source area is colored green and the well

area is colored purple):

However, in the embodiment example according to Figure 34, the curved section can also 168
be clearly distinguished from the depressioned area; the angle at which the curved section

bends away from the depression is clearly not equal to 180°, namely approx. 135°.

Accordingly, in its reply of February 10, 2023 (p. 14), the plaintiff also refers to an angle of

45°, which is the complementary angle to 135°.

According to the teaching of the patent in suit, it is therefore necessary that the section 169
directed upwards towards the wafer surface can be clearly delimited from the depression
extending parallel to the wafer surface and thus bends away from the depression at an

angle clearly not equal to 180°. It must also have a certain minimum length that makes it
recognizable as a hook, creates a horizontal boundary and defines a side surface of the
depression on which a gate oxide layer can be formed according to feature 3.2.3.

This again shows the interaction of features 3.2 and 3.2.2: Only if a depression according 170
to feature 3.2 is formed on a surface of the well area, a section is functionally required

which extends from this depression in a hook-shaped manner upwards towards a top

surface of the semiconductor layer and in this way - despite the existing depression -

ensures an electrical connection between source and drain when an inversion layer is

formed on the surface of the well area. If the depression has a certain minimum depth

(see above), this necessarily means that the hook-shaped curved section extends

upwards towards the top surface of the semiconductor layer at a (bend) angle of clearly

unequal 180°.

This understanding is supported by the descriptive passages that deal with the formation of 171
the source area (3) on the side surface of the well (para. [0041], [0047], [0056]). On the one
hand, this presupposes that a delimitable side surface of the well is present at all, and on

the other hand, the described performance of the ion implantation from an oblique direction
requires that the hook-shaped curved section extends upwards to a significant extent and

does not continue in a horizontal direction at an angle close to 180°.

Il 172

Taking into account the aforementioned understanding of the teaching of the patent in suit, 173
the Senate is also unable to establish that the attacked embodiment has in the doping
implantation area a depression according to the invention, which is formed in a section of it

on a surface of the doping implantation area (feature 3.2), and a section at the end of the

doping implantation area has a hook-shaped form bent upwards towards a top surface of



the semiconductor layer (feature 3.2.2).

The plaintiff bases its allegation of infringement on microscope examinations of a chip
taken from an inverter bearing the intervener's trademark. Regardless of whether the field-
effect transistors depicted in the statement of claim actually originate from the intervener's
microchips, the intervener, as the manufacturer of the attacked semiconductor devices,
cannot dispute their actual design with ignorance.

If the plaintiff has sufficiently substantiated its submission by submitting private expert
opinions or other investigation results regarding the challenged design, the defendant must
also contest this submission in an equally qualified manner. This requires a concrete reply
in which the defendant actively participates in the clarification of the facts, comments on the
individual relevant allegations of the plaintiff and provides its own presentation of the fact
that and why this allegation is incorrect (Dusseldorf Higher Areaal Court [15. ZS], GRUR-
RR 2021, 421 para. 63 - Montagegrube; Senate, judgment of December 9, 2021 - 1-2 U
1/21, GRUR-RS 2021, 39600 para. 65 — Rasierapparat; GRUR 2022, 1510 para. 102 -
Abdeckungsentfernungsvorrichtung).

In the present case, the plaintiff prepared a transmission electron microscopy (TEM) image
based on the chips examined, which shows them in cross-section as follows (statement of
claim dated April 22, 2022, p. 38):

Several field-effect transistors and an underlying well-shaped area can be seen. The raster
electronic cross-sectional image reproduced below shows only one of the field-effect
transistors enlarged. For better understanding, it is reproduced in a version colored and
labeled by the plaintiff (statement of claim dated April 22, 2022, p. 41):

The defendants and their intervener have not disputed that the structure of the attacked
embodiment corresponds in principle to that of the figure reproduced above. However, the
examinations of the chips in the imaging procedure are not able to prove the realization of
features 3.2 and 3.2.2. The plaintiff reasons its allegation of infringement on the basis of the
microscope images reproduced below, which it has colored and labeled (statement of claim
dated April 22, 2022, p. 42):

She wants to recognize an area on the left and right of the two doping implantation areas
marked in yellow, which is slightly higher than the other areas. This area is shown hatched
in yellow; it is intended to represent the section of the doping implantation area that is bent
upwards like a hook in accordance with the invention. The plaintiff wants the lower area
next to it to be understood as a depression in accordance with the claim. This is not
convincing.

With respect to the microscope images shown above, the plaintiff submits that the area
identified by it as the claimed indentation is 0.75 ?m from the edge of the well implantation
area and 0.25 ?m from the edge of the source area and is 0.05 ?m deep. The defendants,
in turn, have undisputedly submitted that the field-effect transistor shown has an overall
thickness of 4-5 ?m, with the thickness of the implantation areas being less than 1 ?m.
Thus, the areas relevant for the realization of the teaching according to the invention - the
well area, the doping implantation area and the source area - are in any case not
significantly smaller in the attacked embodiment than in the preferred embodiments
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described by way of example in the patent in suit (see paragraphs [0029] to [0031], [0042]
to 0044]).The depth of 0.05 ?m stated by the plaintiff for the alleged "depression" in the
challenged embodiment, on the other hand, is four times less than the value of 0.2 ?m
stated in the patent specification as an example of a depression according to the claim.

Angle information on the - according to the plaintiff's understanding - hook-shaped
upwardly curved section of the doping implantation area is missing. In its reply, the plaintiff
itself refers to a "flattened hook structure". The angles of 90° and 135° shown in the
preferred embodiments in the patent application are not even remotely achieved. The angle
at which the curved section of the doping implantation area extends upwards from the
"depression" is rather close to 180° in the challenged embodiment. This corresponds to the
shallow depth of the area identified by the plaintiff as the "depression" according to the
invention.

The plaintiff does not provide any information in the appeal proceedings as to whether the

"depression" identified by her is one that can serve as a reference for mask alignment - e.g.

in a photomechanical process (see para. [0004]). In particular, there is no explanation as to
the minimum depth at which a depression is objectively suitable for aligning masks.
Instead, the plaintiff relies on the assumption that even minimal unevenness in the wafer
surface constitutes a depression within the meaning of feature 3.2. In the grounds of
appeal of November 23, 2023 (p. 24), it asserts in functional terms that the design of the
source area according to the patent in suit, in particular with the hook-shaped end sections
bent upwards towards a cover surface, excludes disadvantages in the formation of a
uniform inversion layer even with minimal unevenness and therefore always presents itself
as advantageous. However, according to the above interpretation of claim 1, this is not
sufficient to justify the existence of a depression according to the claim with adjoining
upwardly curved hook-shaped sections of the doping implantation area within the meaning
of the teaching according to the invention.

Nor does the private expert opinion submitted by the plaintiff (Exhibit K17/17a) indicate
otherwise. Insofar as the plaintiff's private expert claims therein that "anyone who is familiar
with semiconductor materials and devices would recognize such a feature as a depression"
(Exhibit K17/17a p. 4), this statement remains general and without any comprehensible
technical explanation. Furthermore, it is not taken into account that - as explained - not
every "depression" is to be qualified as a depression in the sense of the teaching according
to the invention. The plaintiff's expert in no way addresses the functions of the depression
according to the claim and the hook-shaped upwardly curved section of the doping
implantation area. Rather, he expressly leaves open the question of whether the identified
depression is beneficial or detrimental to the function of the component (Exhibit K17/17a p.
4).

C.

The cross-appeal of the intervener, which is to be considered as such of the defendant
(see Wulf in BeckOK ZPO, 53rd ed. as of 01.07.2024, § 524 para. 4; Ball in Musielak/Voit,
Code of Civil Procedure (ZPO), 21st ed. 2024, § 524 para. 6), is admissible and reasons.
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Contrary to the plaintiff's opinion, the cross-appeal is admissible; in particular, it does not
have to be referred to the supplementation of the judgment pursuant to Section 321 (1)
Code of Civil Procedure (ZPO), which was no longer possible in the present case due to
the expiry of the time limit pursuant to Section 321 (2) ZPO.

Although an appeal can in principle only be successfully lodged if the judgment to be
challenged is incorrect in terms of content (Musielak in Minchener Kommentar zur Code of
Civil Procedure (ZPO), 6th edition 2020, Section 321 para. 12), which is not the case if the
claims asserted were not decided in whole or in part (at all) (Federal Supreme Court
(BGH), NJDW-RR 2010, 19, 20 para. 11), something else applies if ancillary decisions were
inadvertently omitted in the judgment, for example if no decision was made on provisional
enforceability, costs or the necessary reservation. 11), but something else applies if
ancillary decisions were inadvertently not made in the judgment, for example if no decision
was made on provisional enforceability, costs or a necessary reservation. In this case, the
content of the judgment is incorrect and can therefore be contested (Federal Supreme
Court BGH, NJW-RR 1996, 1238; Federal Supreme Court BGH, NJW 2006, 1351, 1352;
Federal Supreme Court BGH, NJW 2010, 19 para. 13; OLG Schleswig, MDR 2005, 350;
OLG Frankfurt a.M., Urt. v. 13.07.2018 - 19 U 10/18, BeckRS 2018, 16236). § Section 99
Code of Civil Procedure (ZPO) does not preclude an isolated challenge to the decision on
costs in the context of a cross-appeal if - as in the present case - an appeal against the
main action is pending at the same time (Elmer in BeckOK ZPO, 53rd ed. as of July 1,
2024, Section 321 para. 53).

Moreover, the Senate could also have decided on the costs of the intervening party at first
instance of its own motion without the need for a cross-appeal. This is because the
appellate court must also make up for an omitted decision on costs in accordance with
Section 308 (2) Code of Civil Procedure (BAG, BB 1975, 231), irrespective of party
applications, whereby this provision also applies to the costs of the intervention (OLG
Karlsruhe, judgment of November 22, 2019 - 15 U 73/19, BeckRS 2019, 63215 para. 73
with further references). The prohibition to amend the contested decision to the detriment
of the appellant (reformatio in peius) does not preclude this (Federal Supreme Court
(BGH), NJW 2021, 1018 para. 32 - Musterfeststellungsklage).

The power of the appellate court to decide on the costs of the legal dispute ex officio,
including for the first instance (Section 308 (2) Code of Civil Procedure (ZPO)), does not
preclude the need for legal protection for the cross-appeal. A cross-appeal is also
admissible if it is only directed against the decision on costs, although this is to be decided
by the court of appeal ex officio (BeckOK Code of Civil Procedure (ZPO) / Wulf, 53rd ed.
July 1, 2024, Section 524 para. 8). The cross-appellant cannot be denied the right to work
towards correcting the incorrect decision on costs issued to his detriment by means of his
own request; he does not have to rely on this decision being corrected by the appellate
court of its own motion.

Il

Pursuant to Section 101 (1) Code of Civil Procedure (ZPO), the plaintiff must also bear the
costs of the intervening party, since as the unsuccessful party it must be ordered to pay the
costs of the legal dispute pursuant to Section 91 (1) Code of Civil Procedure (ZPO).

D.

The decision on costs for the appeal instance follows from Sections 97 (1), 101 (1) Code of
Civil Procedure (ZPO).

The decision on provisional enforceability is based on sections 708 no. 10, 711, 108 (1)
sentence 1 Code of Civil Procedure (ZPO).
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There is no reason to allow an appeal because the requirements set out in Section 543 of 196
the Code of Civil Procedure (ZPO) are not met. As an individual case decision, the case is
neither of fundamental importance within the meaning of Section 543 (2) No. 1 Code of

Civil Procedure (ZPO) nor does the safeguarding of uniform case law or the further
development of the law require an appeal court decision within the meaning of Section 543

(2) No. 2 Code of Civil Procedure (ZPO).
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