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IN THE UNITED STATES DISTRICT COURT
FOR THE EASTERN DISTRICT OF MICHIGAN
SOUTHERN DISTRICT

MICHIGAN MOTOR TECHNOLOGIES LLC
Plaintiff, C.A. No. 2:19-cv-10485-DML-SDD
V.

VOLKSWAGEN AKTIENGESELLSCHAFT JURY TRIAL DEMANDED
and VOLKSWAGEN GROUP OF AMERICA,
INC,,

Defendant.

AMENDED COMPLAINT FOR PATENT INFRINGEMENT

Michigan Motor Technologies LLC (“MMT” or “Plaintiff”), for its Amended Complaint
against Defendants Volkswagen Aktiengesellschaft (“VWAG” or “Defendant”) and Volkswagen

Group of America, Inc. (“VWGOA” or “Defendant”) (collectively “Defendants”), alleges the

following:
NATURE OF THE ACTION
1. This is an action for patent infringement arising under the Patent Laws of the
United States, 35 U.S.C. § 1 et seq.
THE PARTIES
2. Plaintiff is a Limited Liability Company organized under the laws of the State of

Michigan with a place of business at 2360 Orchard Lake Road, Suite 100, Sylvan Lake,
Michigan 48320.

3. Upon information and belief, Volkswagen Aktiengesellschaft is a Corporation
organized and existing under the laws of Germany, with its principal place of business at
Berliner Ring 2, 38440 Wolfsburg, Germany.

4. Upon information and belief, Volkswagen Group of America, Inc. is a

Corporation organized and existing under the laws of the State of New Jersey and a wholly VW EX1029
U.S. Patent No. 6,763,804
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owned subsidiary of Volkswagen Aktiengesellschaft. Volkswagen Group of America, Inc. has
its principal place of business at 2200 Ferdinand Porsche Dr., Herndon, VA 20171.

JURISDICTION AND VENUE

5. This is an action for patent infringement arising under the Patent Laws of the
United States, Title 35 of the United States Code.

6. This court has subject matter jurisdiction under 28 U.S.C. §§ 1331 and 1338(a).

7. Venue is proper in this judicial district under 28 U.S.C. § 1400(b). On
information and belief, Defendants have committed acts of infringement in this District and have
regular and established places of business within this District.

8. On information and belief, Defendant VWGOA has a place of business at 3800
Hamlin Road, Auburn Hills, MI 48326.

9. On information and belief, Defendants are subject to this Court’s general and
specific personal jurisdiction because Defendants have sufficient minimum contacts within the
State of Michigan and this District, pursuant to due process and/or Michigan Long Arm Statute
because Defendants purposefully availed themselves of the privileges of conducting business in
the State of Michigan and in this District, because Defendants regularly conduct and solicit
business within the State of Michigan and within this District, and because Plaintiff’s causes of
action arise directly from Defendants’ business contacts and other activities in the State of
Michigan and this District.

COUNT — I INFRINGEMENT OF U.S. PATENT NO. 6,588.260

10. The allegations set forth in the foregoing paragraphs 1-9 are incorporated into this
First Claim for Relief.
1. On July 8, 2003, U.S. Patent No. 6,588,260 (“the 260 patent”) entitled

“Electronic Throttle Disable Control Test System,” was duly and legally issued by the United
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States Patent and Trademark Office. A true and correct copy of the 260 patent is attached as
Exhibit 1.

12.  Plaintiff is the assignee and owner of the right, title and interest in and to the *260
patent, including the right to assert all causes of action arising under said patents and the right to
any remedies for infringement of them.

13. Upon information and belief, Defendants have directly infringed at least claim 1
of the ’260 patent by making, using, selling, importing and/or providing and causing to be used
the at least the 2015-2018 3.6L Touareg (collectively the “’260 patent Accused
Instrumentalities”).

14.  In particular, claim 1 of the 260 patent recites an electronic throttle control
apparatus for testing integrity of a motor drive electronics disable feature comprising: a PCM
having drive electronics for controlling a motor coupled to an electronic throttle plate, said PCM
having control logic to disable said drive electronics and return said electronic throttle plate to a
default position, determine a default throttle position sensor (TPS) output voltage corresponding
to said default position, command a full closing motor voltage, compare a full closing TPS
output voltage to said default TPS output voltage, and engage failure mode management when
said full closing TPS output voltage and said default TPS output voltage are significantly
different from each other.

15.  Upon information and belief, the 260 patent Accused Instrumentalities infringe at
least claim 1 of the *260 patent. The *260 patent Accused Instrumentalities comprise an
electronic throttle control apparatus (Figure 1) for testing integrity of a motor drive electronics
disable feature (Figure 2) comprising: a PCM having drive electronics for controlling a motor
coupled to an electronic throttle plate (Figure 3), said PCM having control logic to disable said

drive electronics and return said electronic throttle plate to a default position (Figure 4),
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determine a default throttle position sensor (TPS) output voltage corresponding to said default
position, command a full closing motor voltage, compare a full closing TPS output voltage to
said default TPS output voltage (Figure 5), and engage failure mode management when said full

closing TPS output voltage and said default TPS output voltage are significantly different from

each other (Figure 6).

Volkswagen SSP 823603

As shown above, there is a Throttle Valve Control Module (J338), which in conjunction with the
Throttle Drive Angle Sensor (G187) and Throttle Drive Angle Sensor 2 (G188), constitutes an
electronic throttle control apparatus.

Figure 1
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As shown above, there is an Electronic Throttle Control (ETC)[J388] system which tests
integrity of a motor drive electronics disable feature.

The PCM/ECM uses the Throttle Drive Angle Sensor (G187) and Throttle Drive Angle Sensor 2
(G188) to monitor the actual throttle blade position and when the actual position is out of range
with the target position, the ECM (J623) will set the DTC P0638. Bank 1 refers to the side of the
engine with cylinder number one, however most vehicles use one throttle body for all cylinders.
This code is similar to code P0639. Most throttle bodies of this type are not serviceable and need
to be replaced. The throttle body is spring actuated to hold it at an open position in the event of a
motor failure; in some cases, with a complete failure, the throttle will be unresponsive, and the
vehicle will only be capable of driving at a slow speed.

https://www.obd-codes.com/p0638

Figure 2
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Volkswagen SSP 823603

The PCM (powertrain control module) comprises the ECM (J623) and the Transmission Control
Module TCM (J217) (shown above).

The PCM, shown above, has drive electronics for controlling a throttle valve control module
motor coupled to an electronic throttle plate/throttle valve (shown below).
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Volkswagen SSP 823603

Figure 3
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DTC P2106 is exemplary of the DTCs that are more specific that will typically accompany DTC
P0652.

https://www.obd-codes.com

For example, as shown above, control logic in the ECM issues a command which controls the
throttle actuator control system - limiting power where there is a sensor or circuit error or failure
of the throttle valve functionality check affecting the Throttle Valve Control Module (J388)
(shown above) (disable drive electronics).

When there is an error detected during continuous monitoring (P2106, above), or when the ECM
performs specific checks (P0638, below), a Throttle Actuator Rationality Check for Close

8
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Movement (Default Position) or a Throttle Actuator Signal Range Check at the low mechanical
stop, the ECM Turns on the Electronic Power Control (EPC) warning lamp and the ECM returns
the electronic throttle plate to a default position.

Further, the ECM relinquishes control of the Throttle Valve Control Module (J388) which
remains in a default position.

Figure 4

For example, as demonstrated by DTC P0638 included below. The ECM makes a determination
of the amount of time required to reach a reference point (default position of the electronic
throttle plate) and the deviation from the reference point. On information and belief, the control
logic in the ECM disables the drive electronics for controlling the throttle motor by not
supplying power to the throttle motor, whereby the electronic throttle plate is returned to a
default position. DTC P0638 also demonstrates that the ECM commands full motor closing
voltage (signal range check at mechanical stop) and compares that to TPS 1 output voltage (<
0.40; > 0.80 V) or TPS 2 output voltage (< 4.20; > 4.60 V). Any significant difference from these
voltage ranges are considered out of range, resulting in at least DTC P0638. The algorithms
executed by the ECM for DTC P0638 and DTC P2106 differ, as such errors during a continuous
monitor (see P2106 above); however, DTC P0638 algorithms are typically performed during
initialization or shut down.
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https://www.obd-codes.com

For example, as shown above, there are two checks for P0638; one is determined from the
amount of time to reach a reference point (default position) and the deviation from the reference
point. The second is a command for full motor closing voltage (signal range check at
mechanical stop) is compared to TPS 1 output voltage (< 0.40; > 0.80 V) or TPS 2 output
voltage (< 4.20; > 4.60 V) and any deviation from these voltage ranges are considered out of
range and will set the DTC. These checks differ from errors detected during a continuous
monitor (see above) and are typically performed during initialization or shut down.

Figure 5

10
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11
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For example, as shown above, engine failure mode management P2106 (throttle actuator control
system-forced limited power) is engaged when a full closing TPS output voltage indicates a
deviation of throttle angle values (as indicated by throttle output voltage [TPS1 output voltage
signal) opposed to throttle value set point > 4% - 50%).

Figure 6

Based upon the totality of the foregoing evidence, and based further upon information and belief,
the *260 patent Accused Instrumentalities include “an apparatus for testing integrity of a motor
drive electronics disable feature comprising: a PCM having drive electronics for controlling a
motor coupled to an electronic throttle plate, said PCM having control logic to disable said drive

12
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electronics and return said electronic throttle plate to a default position, determine a default
throttle position sensor (TPS) output voltage corresponding to said default position, command a
full closing motor voltage, compare a full closing TPS output voltage to said default TPS output
voltage, and engage failure mode management when said full closing TPS output voltage and
said default TPS output voltage are significantly different from each other.”

COUNT II — INFRINGEMENT OF U.S. PATENT NO. 6.443.128

16. The allegations set forth in the foregoing paragraphs 1 through 15 are
incorporated into this Second Claim for Relief.

17. On September 3, 2002, U.S. Patent No. 6,443,128 (“the *128 patent™), entitled
“Method of Controlling an Internal Combustion Engine,” was duly and legally issued by the
United States Patent and Trademark Office. A true and correct copy of the *128 patent is
attached as Exhibit 2.

18. Plaintiff is the assignee and owner of the right, title and interest in and to the 128
patent, including the right to assert all causes of action arising under said patents and the right to
any remedies for infringement of them.

19. Upon information and belief, Defendants have directly infringed at least claim 1
of the *128 patent by making, using, selling, importing and/or providing and causing to be used
the 2015-2018 3.6L Touareg (the “’128 patent Accused Instrumentalities”).

20. In particular, claim 1 of the 128 patent recites a method of controlling an internal
combustion engine, the engine having an engine controller and an electronically controlled
throttle including a throttle control motor driven by a throttle control circuit, the method
comprising: determining a throttle position command for the throttle control motor; applying the
throttle position command to the throttle control motor with the throttle control circuit; detecting
an open circuit condition in the throttle control circuit; detecting a closed circuit condition in the

throttle control circuit; after detection of the closed circuit condition, clipping the throttle

13
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position command; and applying the clipped throttle position command to the throttle control
motor with the throttle control circuit.

21. On information and belief, the 128 patent Accused Instrumentalities infringe at
least claim 1 of the 128 patent. The 128 patent Accused Instrumentalities practice a method of
controlling an internal combustion engine (Figure 7), the engine having an engine controller and
an electronically controlled throttle including a throttle (Figure 8) control motor driven by a
throttle control circuit (Figure §), the method comprising: determining a throttle position
command for the throttle control motor (Figure 9); applying the throttle position command to the
throttle control motor with the throttle control circuit (Figure 10); detecting an open circuit
condition in the throttle control circuit (Figure 11); detecting a closed circuit condition in the
throttle control circuit (Figure 11); after detection of the closed circuit condition, clipping the
throttle position command (Figure 12); and applying the clipped throttle position command to

the throttle control motor with the throttle control circuit (Figure 12).

14
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The Engine Control Module (J623) provides a method of controlling an internal combustion
engine.

Figure 7

The *128 patent Infringing Instrumentalities comprise an Engine controller, the ECM (J623) and
an electronically controlled throttle (J338).

15
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The method practiced by the *128 patent Infringing Instrumentalities comprises an electronically
controlled throttle (J338) including a throttle control motor driven by a throttle control circuit.

16



Case 2:19-cv-10485-DML-SDD ECF No. 6 filed 04/30/19 PagelD.476 Page 17 of 267

The electronically controlled throttle includes a throttle control motor (J338) driven by a throttle
control circuit. See above.

Figure 8

17
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The throttle position command is sent to the Electronic Throttle Control module from the ECM
(J623) by way of a motor operation signal. The throttle position command is derived from the
accelerator pedal position sensor 2 (G185).

Figure 9

18
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The throttle position command (from the Accelerator Pedal Position Sensor 2 G185) is applied to
the throttle valve control module (J388) motor (shown below) with the throttle control circuit
(shown above).

Figure 10

19
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DTC P2106 Throttle Actuator Control System - Forced Limited Power — The monitor strategy
looks for an open circuit condition in the throttle actuator, therefore, detecting open circuitry in
the throttle control circuit.

Figure 11

20
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21
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A circuit which removes the peak of a waveform is known as a clipper. A clipper is designed to
prevent the output of a circuit from exceeding a predetermined voltage level.
https.://www.allaboutcircuits.com/textbook/semiconductors/chpt-3/clipper-circuits/

Clipping prohibits a surge in engine power which results from an Accelerator Pedal Position
Sensor 2 (G185) signaling to the Throttle Valve Control Module (J338) through the Electronic
Control Module (ECM; J623)) that a sharp increase in power is needed. An open circuit
condition in the throttle control circuit, may result in a driver applying more pressure to the
accelerator pedal thereby causing the Accelerator Pedal Position Sensor 2 (G185) to send a

22
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higher voltage signal to the ECM. On information in belief, the ECM creates a throttle position
command based on the throttle position sensor. However, if there is a malfunction detected by
the system, such as an open circuit condition in one drive cycle, which is later followed by a
closed circuit condition, then the throttle position command will be clipped to a throttle position
command. On information and belief, the clipped throttle position command is applied to the
throttle control motor with the throttle control circuit.

The throttle position command is limited or clipped prior to application to the throttle control
motor, resulting in smooth changing of the applied throttle position command.

The throttle position command is limited or clipped prior to application to the throttle control
motor, resulting in smooth changing of the applied throttle position command. “The actual
throttle opening can be more or less in proportion to accelerator pedal position given different
engine operating points.”

23
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Figure 12

Based upon the totality of the foregoing evidence, and based further upon information and belief,
the ’128 patent Accused Instrumentalities practice a method for controlling an internal
combustion engine, the engine having an engine controller and an electronically controlled
throttle including a throttle control motor driven by a throttle control circuit, the method
comprising: determining a throttle position command for the throttle control motor; applying the
throttle position command to the throttle control motor with the throttle control circuit; detecting
an open circuit condition in the throttle control circuit; detecting a closed circuit condition in the
throttle control circuit; after detection of the closed circuit condition, clipping the throttle
position command; and applying the clipped throttle position command to the throttle control
motor with the throttle control circuit.

COUNT IIT — INFRINGEMENT OF U.S. PATENT NO. 6,581,565

22. The allegations set forth in the foregoing paragraphs 1 through 21 are
incorporated into this Third Claim for Relief.

23. On June 24, 2003, U.S. Patent No. 6,581,565 (“the *565 patent™), entitled “Engine
Torque Controller” was duly and legally issued by the United States Patent and Trademark
Office. A true and correct copy of the *565 patent is attached as Exhibit 3.

24. Plaintiff is the assignee and owner of the right, title and interest in and to the *565
patent, including the right to assert all causes of action arising under said patents and the right to
any remedies for infringement of them.

25.  Upon information and belief, Defendants have directly infringed at least claim 1

of the ’565 patent by making, using, selling, importing and/or providing and causing to be used

24
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the 2013-2018 Passat, 2012-2016 CC, 2012-2017 Touareg, 2018-2019 Atlas, and 2012-2016
Porsche Cayenne (the “’565 patent Accused Instrumentalities”).

26.  In particular, claim 1 of the *565 patent recites a device for controlling a torque
output of an engine, the device comprising: a torque demand controller for generating a torque
demand signal; and a torque producer which receives the torque demand signal, the torque
producer includes: an estimator which receives as inputs a current spark angle signal, a current
air/fuel ratio signal and an estimated air charge signal and outputs an estimated torque signal; a
comparator which receives as inputs the estimated torque signal and a desired torque signal and
outputs a difference signal; a high pass filter which receives as an input the difference signal and
outputs a filtered difference signal in which low frequency components are absent; and a
transient torque controller which receives as an input the filtered difference signal and outputs a
fuel adjustment signal and a spark adjustment signal.

27. On information and belief, the *565 patent Accused Instrumentalities infringe at
least claim 1 of the 565 patent. The ’565 patent Accused Instrumentalities comprise a device
for controlling (Figure 13) a torque output of an engine, the device comprising: a torque demand
controller for generating a torque demand signal (Figure 14); and a torque producer which
receives the torque demand signal (Figures 15), the torque producer includes: an estimator which
receives as inputs a current spark angle signal (Figure 16), a current air/fuel ratio signal and an
estimated air charge signal and outputs an estimated torque signal (Figure 16); a comparator
which receives as inputs the estimated torque signal and a desired torque signal and outputs a
difference signal (Figure 17); a high pass filter which receives as an input the difference signal
and outputs a filtered difference signal in which low frequency components are absent (Figure
18); and a transient torque controller which receives as an input the filtered difference signal and

outputs a fuel adjustment signal and a spark adjustment signal (Figure 19).

25
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For example, as shown above, the Engine Control Module (ECM) J623 is a device for
controlling the torque output of the engine.

Figure 13

26
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As shown above, the *565 patent Accused Instrumentalities comprise a torque demand controller
(ECM) that generates a torque demand signal based on at least an accelerator pedal position
signal (Accelerator Pedal Position Sensor G185), an engine speed signal (Engine Speed Sensor
(G28) and engine coolant temperature signal (Engine Coolant Temperature (ECT) Sensor G62).

27
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The ’565 patent Accused Instrumentalities comprise an engine coolant temperature signal
(Engine Coolant Temperature (ECT) Sensor G62)).

Figure 14

The Engine Control Module ECM J623 is a torque producer device that controls the torque
output of the engine and it receives the torque demand signal internally.

Figure 15
28
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As shown above, the *565 patent Accused Instrumentalities comprise an estimator (Engine
Control Module ECM J623) which receives as inputs a current spark angle signal (Ignition coils
1-6), a current air/fuel ratio signal (Heated Oxygen Sensor (HO2S), G39 and Heated Oxygen
Sensor (HO2S) 2, G108) and an estimated air charge signal (Mass Air Flow (MAF) signal G70)
and outputs an estimated torque signal.

Estimated torque signal ECM J623 (torque demand controller) sends torque demand (reduction)
signal within the ECM, wherein, based upon information a belief, there is a software-
implemented estimator which makes calculations based at least partially upon sensor feedback
signals from engine sensors (i.e. crankshaft position sensor (CKPS), mass airflow sensor (MAF),
fuel injector duty cycle command) and calculates (estimates) an estimated torque signal prior to
execution by the ECM.

Figure 16

29
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Upon information and belief, the comparator in the ECM receives two inputs: (1) the estimated
torque signal calculated internally and (2) a desired torque signal calculated internally and

includes input from the ABS control module J104 and the Transmission Control Module (TCM)
J217.

Figure 17

30
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Upon information and belief, DTC P0606 (pp. 327-331) above exemplifies the *565 patent
Accused Instrumentalities comprise an ECM comprising a comparator, which compares the
difference between the current torque and allowed engine torque (desired torque signal) to
generate an error signal (DTC P0606). Upon information and belief, the error signal is filtered by
a high pass filter that filters and the resulting filtered error signal is used by the transient torque
controller to generate signals to temporarily adjust the torque produced by the engine.

Figure 18

33
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Transient torque is known in the art as a temporary torque condition which exists only until the
vehicle stabilizes and in cases where the torque is excessive enough for the vehicle to lose
traction, it requires a torque reduction output signal from the ABS/ESC. Based upon information
and belief, the transient torque controller (software within the ECM) receives as an input the
filtered difference signal (described above) and outputs a fuel adjustment signal (to the ECM)
and spark adjustment signal (used for engine control intervention).

Based upon information and belief, the ECM detects external torque demands as shown in the
DTC P0506. which causes the throttle opening to be either increased or decreased, thereby
further requiring the addition (adjustment) of fuel and an adjustment in spark timing.

Figure 19

Based upon the totality of the foregoing evidence, and based further upon information and belief,
the ’565 patent Accused Instrumentalities incorporate “a device for controlling a torque output of
an engine, the device comprising: a torque demand controller for generating a torque demand
signal; and a torque producer which receives the torque demand signal, the torque producer
includes: an estimator which receives as inputs a current spark angle signal, a current air/fuel
ratio signal and an estimated air charge signal and outputs an estimated torque signal; a
comparator which receives as inputs the estimated torque signal and a desired torque signal and
outputs a difference signal; a high pass filter which receives as an input the difference signal and
outputs a filtered difference signal in which low frequency components are absent; and a
transient torque controller which receives as an input the filtered difference signal and outputs a
fuel adjustment signal and a spark adjustment signal.”

34
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COUNT 1V — INFRINGEMENT OF U.S. PATENT NO. 6,379,281

28. The allegations set forth in the foregoing paragraphs 1 through 27 are
incorporated into this Forth Claim for Relief.

29. On April 30, 2002, U.S. Patent No. 6,379,281 (“the ’281 patent”), entitled
“Engine Output Controller” was duly and legally issued by the United States Patent and
Trademark Office. A true and correct copy of the *281 patent is attached as Exhibit 4.

30. Plaintiff is the assignee and owner of the right, title and interest in and to the *281
patent, including the right to assert all causes of action arising under said patents and the right to
any remedies for infringement of them.

31. Upon information and belief, Defendants have directly infringed at least claims 1,
7 and 10 of the *281 patent by making, using, selling, importing and/or providing and causing to
be used the 2010-2015 Touareg 2011-2017 (the “’281 patent Accused Instrumentalities”™).

32. In particular, claim 1 of the 281 patent recites an engine output control method
for a vehicle having a drive by wire engine system responsive to a desired engine torque signal,
the method comprising the steps of: generating a driver demanded acceleration value
corresponding to an operator input; generating a gear value as a function of a vehicle speed value
and said driver demanded acceleration value; deriving a driveline torque demand comprising an
inertial model torque value of said vehicle driveline corresponding to said driver demanded
acceleration and said gear value, and a dynamic transmission model torque value for said gear
value; deriving a demanded engine torque value from said driveline torque demand and a torque
converter model; and controlling said engine output as a function of said demanded engine
torque value.

33. On information and belief, the *281 patent Accused Instrumentalities infringe at

least claim 1 of the 281 patent. The 281 patent Accused Instrumentalities practice an engine

35
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output control method for a vehicle having a drive by wire engine system (Figure 20) responsive
to a desired engine torque signal (Figure 20), the method comprising the steps of: generating a
driver demanded acceleration value corresponding to an operator input (Figure 21); generating a
gear value as a function of a vehicle speed value and said driver demanded acceleration value
(Figure 22); deriving a driveline torque demand comprising an inertial model torque value of
said vehicle driveline corresponding to said driver demanded acceleration and said gear value,
and a dynamic transmission model torque value for said gear value (Figure 23) deriving a
demanded engine torque value from said driveline torque demand and a torque converter model
(Figure 24); and controlling said engine output as a function of said demanded engine torque

value (Figure 25).

The ’281 patent Accused Instrumentalities comprise a CAN (Controller Area Network) which
allows microcontrollers like the Engine Control Module (ECM), Transmission Control Module
(TCM), and Antilock Brake System/Electronic Stability Control (ABS/ESC) to communicate
with each other.
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For example, as shown above, the drive by wire system comprises an Engine Control Module
(J623), Accelerator pedal module (GX2), Throttle Position (TP) Sensor (G79), Accelerator pedal
position sensor 2 (G185), throttle valve control module (J338) containing the throttle drive angle
sensor 1 (for electronic power control (EPC) (G187, throttle drive angle sensor 2 (for EPC)
(G188), and is controlled by the ECM (J623) via the CAN bus.

Figure 20

The *281 patent Accused Instrumentalities comprise an Accelerator pedal module (GX2),
Accelerator pedal position sensor 2 (G79), Accelerator pedal position sensor 2 (G185), throttle
valve control module (J338) containing the throttle drive angle sensor 1, electronic power control
(EPC; G187), throttle drive angle sensor 2 (G188), which send a voltage signal to the ECM and
generates a driver demanded acceleration value corresponding to operator input. See above.

For example, the Accelerator pedal module (GX2), Throttle Position (TP) Sensor (G79), and
Accelerator pedal position sensor 2 (G185) each send a respective voltage signal to the ECM,
which generates a driver demanded acceleration value corresponding to operator input (the
operator pressing the accelerator pedal)

Figure 21
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Automatic transmissions have used mechanical (hydraulic) shift logic for years based on vehicle
speed and driver demanded acceleration value to determine a gear value. Modern automatic
transmission control logic (software) is modeled based on this mechanical shift logic. In short,
this function is certainly present in the *281 patent Accused Instrumentalities.

As shown below, the gear values (transmission shift points) are determined by the Transmission
Control Module (TCM; J217) based upon vehicle speed (vehicle speed value) provided by the
ECM (J623) and the throttle percentage open value (derived from the APS and driver demanded
acceleration value).

This is evidenced by DTC code P0730 — Incorrect Gear Ratio. For example, if the TCM detects
that the transmission is trying to shift to a lower gear than intended DTC code P0730 is
produced. The DTC code is based on monitoring actual gear position by checking the torque
converter slip ratio calculated by the TCM as follows:

Torque converter slip ratio = A x C/B

A: Output shaft revolution signal from speed sensor (revolution sensor)
B: Engine speed signal from Engine Control Module (ECM)
C: Gear ratio determined as gear position which TCM supposes
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If the actual gear position is higher than the position supposed by the TCM, the slip ratio will be
more than normal. In case the ratio exceeds the specified value, the TCM judges this diagnosis
malfunction.

https.://www.autocodes.com/p0730.html

The engine speed signal is based on the Accelerator pedal module (GX2), Throttle Position (TP)
Sensor (G79), and Accelerator pedal position sensor 2 (G185) which each send a respective
voltage signal to the ECM, which generates a driver demanded acceleration value corresponding
to operator input.

There are two transmission speed sensors, also commonly referred to as a vehicle speed sensors
(VSS) which send data (respective inputs) to the powertrain control module (PCM), which
compares these two inputs and calculates which gear the transmission should engage for efficient
driving. The actual gear ratio is then compared to the desired gear ratio. If the desired gear and
the actual gear do not match, then the PCM will set a diagnostic trouble code (DTC) and
illuminate the Check Engine Light.

Figure 22
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Additionally, adaptations are used to allow the system to learn during vehicle operation.

As shown by the exemplary images below, the Transmission Control Module (TCM; J217)
(shown above) derives a driveline torque demand which, based upon information and belief for
the reasons discussed below, is comprised of an inertial model torque value of the vehicle
driveline corresponding with the driver demanded acceleration and gear values discussed above,
and a dynamic transmission model torque value for the gear value..

Upon information and belief, the ECM/TCM calculates an inertial model torque value and
a dynamic transmission model torque value.

Figure 23
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The torque converter can be expressed as functions of the engine speed (demanded engine torque
value) and the turbine speed from driveline torque demand and a torque converter model.

The input-output characteristics of the lorque converter can be expressed as funclions of the engine speed and the turbine speed. In this example, the direction of power flow is always assumed 10
be from the impeller to the turbine (see Equation 2)

Equation 2
\,‘
T: = =%
K¢
K=f N K-factor (capacity)
Nin speed of turbine (torque converter output) = transmission input speed (RPM)
Nin .
Rro=ra v torque ratio

Upon information and belief, the ECM/TCM calculates a demanded engine torque value and a
driveline torque demand.

Figure 24
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Service Training Self Study Program 850103 The 8-Speed Automatic Transmission 0C8 Design
and Function

As demonstrated above, and further supported below, the ECM/TCM controls engine output as a
function of demanded engine torque value.

Based upon the totality of the foregoing evidence, and based further upon information and belief,
the *281 patent Accused Instrumentalities practice an engine output control method for a vehicle
having a drive by wire engine system responsive to a desired engine torque signal, the method
comprising the steps of: generating a driver demanded acceleration value corresponding to an
operator input; generating a gear value as a function of a vehicle speed value and said driver
demanded acceleration value; deriving a driveline torque demand comprising an inertial model
torque value of said vehicle driveline corresponding to said driver demanded acceleration and
said gear value, and a dynamic transmission model torque value for said gear value; deriving a
demanded engine torque value from said driveline torque demand and a torque converter model,
and controlling said engine output as a function of said demanded engine torque value.

Figure 25

COUNT V — INFRINGEMENT OF U.S. PATENT NO. 6,763,804

34.  The allegations set forth in the foregoing paragraphs 1 through 33 are

incorporated into this Fifth Claim for Relief.
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35. On July 20, 2004, U.S. Patent No. 6,763,804 (“the 804 patent™), entitled
“Electronic Throttle Servo Overheat Protection System,” was duly and legally issued by the
United States Patent and Trademark Office. A true and correct copy of the 804 patent is
attached as Exhibit 5.

36.  Plaintiff is the assignee and owner of the right, title and interest in and to the *804
patent, including the right to assert all causes of action arising under said patents and the right to
any remedies for infringement of them.

37.  Upon information and belief, Defendants have directly infringed at least claims 1
and 11 of the *804 patent by making, using, selling, importing and/or providing and causing to be
used the 2013-2018 Passat, 2012-2016 CC, 2012-2017 Touareg, 2018-2019 Atlas, and 2012-
2016 Porsche Cayenne (the “’804 patent Accused Instrumentalities”™).

38.  Inparticular, claim 1 of the *804 patent recites a method for controlling a
positioning device of an internal combustion engine, the method comprising the steps of:
providing an electric motor for actuating the positioning device; commanding the positioning
device to change to a commanded position; detecting a control effort required to change to said
commanded position; determining whether said control effort exceeds a threshold for a
predetermined time period; and reducing said control effort when said control effort exceeds said
threshold for said predetermined time period; wherein commanding the positioning device to
change to said commanded position comprises at least one of commanding the positioning
device to open to a hold open mode and commanding the positioning device to close to a hold
close mode.

39. On information and belief, the *804 patent Accused Instrumentalities infringe at
least claim 1 of the 804 patent. The 804 patent Accused Instrumentalities practice a method for

controlling a positioning device of an internal combustion engine (Figure 26), the method
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comprising the steps of: providing an electric motor for actuating the positioning device (Figure
27); commanding the positioning device to change to a commanded position (Figure 28);
detecting a control effort required to change to said commanded position (Figure 29);
determining whether said control effort exceeds a threshold for a predetermined time period
(Figures 28-30); and reducing said control effort when said control effort exceeds said threshold
for said predetermined time period (Figure 31); wherein commanding the positioning device to
change to said commanded position comprises at least one of commanding the positioning
device to open to a hold open mode and commanding the positioning device to close to a hold

close mode (Figure 32).

For example, as shown above the Engine Control Module (ECM) J623 controls a positioning
device, the Throttle Valve Control Module J338 of an internal combustion engine (VW 3.2L &
3.6L).

Figure 26
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Throttle Valve Actuator Motor

Opening for Intake Air Passage —O

-Throttle Drive Angle Sensor

For example, as shown above, a positioning device, the Throttle Valve Control Module J338 of
an internal combustion engine (VW 3.2L & 3.6L), is actuated via a Throttle Valve Actuator
Motor.

Figure 27

For example, as shown above, a positioning device, the Throttle Valve Control Module J338 of
an internal combustion engine (VW 3.2L & 3.6L), is actuated via a Throttle Valve Actuator
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Motor as commanded by the ECM, to change to a commanded position (based on the driver
demand commanded from the Accelerator Position Sensor 2 G185).

Figure 28

Touareg 2011, Generic Scan Tool — Edition 09.2016

For example, control effort corresponds to the amount of motor torque that the Throttle Valve
Control Module J338 requires to change the position of the throttle valve and this is related to the
time it takes the Throttle Valve Control Module J338 to close to a reference point. The
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commanded position is determined by the Engine Control Module (ECM) J623 based on
information from the Accelerator Position Sensor 2 G185 derived from driver demand, to change
to a commanded position (based on the driver demand commanded from the Accelerator Position

Sensor 2 G185).

Figure 29

Touareg 2011, Generic Scan Tool — Edition 09.2016
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For example, as shown above, the threshold value demonstrates a determination being made by
the Engine Control Module (ECM) J623 regarding whether a control effort exceeds a threshold
for a predetermined time period.

Upon information and belief, the claim limitation “determining whether said control effort
exceeds a threshold for said predetermined time period” is satisfied.

Figure 30
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Throttle Valve Actuator Motor

Opening for Intake Air Passage —O

-Throttle Drive Angle Sensor
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Touareg 2011, Generic Scan Tool — Edition 09.2016

Control effort is provided by the Throttle Valve Actuator Motor based on the signal sent by the
Engine Control Module (ECM) J623. The ECM signal is derived from the Accelerator Position
Sensor 2 G185 based on driver demanded acceleration input. The throttle valve is actuated by
the Throttle Valve Actuator Motor, sending a Throttle Drive Angle Sensor signals (1 & 2) to the
ECM. The Throttle Actuator Control Rationality check shows a threshold valve. The Throttle
Valve Actuator Motor will attempt to close the throttle valve within a time limit with feedback
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from the Throttle Drive Angle Sensor signals (1 & 2), if the Throttle Drive Angle Sensor signals
(1 & 2) indicate a time greater than the time limit, then the DTC will set.

On information and belief, the ECM hardware and software perform the step of "reducing said
control effort when said control effort exceeds a threshold for a period."

Figure 31
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Touareg 2011, Generic Scan Tool — Edition 09.2016
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http.//wiki.ross-tech.com/wiki/index.php/17989/P1581/005505

For example, as shown above, the positioning device, Throttle Valve Control Module J338, is
commanded by Engine Control Module (ECM) J623, to change to a commanded position (upper
position or lower position) comprising at least one of the commands to the positioning device to
open to a hold open mode (upper position) and one of the commands to the positioning device to
close to a hold close mode (mechanical stop low).

On information and belief, the ECM hardware and software perform the step of “commanding
the positioning device to at least one of a hold open mode or a hold close mode."

Figure 32

40. Claim 11 of the 804 patent recites a system for controlling a positioning device
of an internal combustion engine to prevent overheat conditions, the system comprising: an
electric motor for actuating the positioning device with a control effort; a control effort detector
coupled to said electric motor and intended to detect said control effort; and a controller coupled

to said electric motor and said control effort detector, said controller including control logic
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operative to command the positioning device to change to a commanded position, detect a
control effort required to change to said commanded position, determine whether said control
effort exceeds a threshold for a predetermined time period, and reduce said control effort when
said control effort exceeds said threshold for said predetermined time period; wherein said
controller further includes control logic operative to command the positioning device to close to
said commanded position in a hold close mode.

41. On information and belief, the *804 patent Accused Instrumentalities infringe
claim 11 of the 804 patent. The 804 patent Accused Instrumentalities comprise a system for
controlling a positioning device of an internal combustion engine to prevent overheat conditions
(Figure 33), the system comprising: an electric motor for actuating the positioning device with a
control effort (Figure 34); a control effort detector coupled to said electric motor and intended to
detect said control effort (Figure 35); and a controller coupled to said electric motor and said
control effort detector, said controller including control logic operative to command the
positioning device to change to a commanded position, detect a control effort required to change
to said commanded position, determine whether said control effort exceeds a threshold for a
predetermined time period, and reduce said control effort when said control effort exceeds said
threshold for said predetermined time period (Figure 36); wherein said controller further
includes control logic operative to command the positioning device to close to said commanded

position in a hold close mode (Figures 36-37).
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Throttle Valve Actuator Motor

Opening for Intake Air Passage —O

-Throttle Drive Angle Sensor

For example, as shown above the Engine Control Module (ECM) J623 controls a positioning
device, the Throttle Valve Control Module J338 of an internal combustion engine (VW 3.2L &
3.6L), which comprises a system for controlling a positioning device of an internal combustion
engine to prevent overheat condition.

Figure 33

Throttle Valve Actuator Motor

Opening for Intake Air Passage —O

-Throttle Drive Angle Sensor
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For example, as shown above, a positioning device, the Throttle Valve Control Module J338 of
an internal combustion engine (VW 3.2L & 3.6L), is actuated via a Throttle Valve Actuator
Motor with control effort indicated by the amount of current required to actuate the motor.

Figure 34
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Throttle Valve Actuator Motor

Opening for Intake Air Passage —O

-Throttle Drive Angle Sensor

For example, as shown above, a control effort detector in the Engine Control Module (ECM)
J623 is coupled to the Throttle Valve Actuator Motor and utilizes a diagnostic strategy (DTC
P2106) to detect control effort indicated by the amount of current required to actuate the motor.

Figure 35
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For example, as shown above, a control effort detector in the Engine Control Module (ECM)
J623 is coupled to the Throttle Valve Actuator Motor and includes software-implemented control
logic operative to command the positioning device to change to a commanded position (P0638),
detect a control effort required to change to said commanded position (P2106), determine
whether said control effort exceeds a threshold (Throttle Actuator Temperature/Current
Monitoring), continuously monitor which continuously monitors the Throttle Actuator Control
System, for a predetermined time period (Time to close to reference point > 0.6 s), and reduce
said control effort when said control effort exceeds said threshold for said predetermined time
period.
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On information and belief, the ECM hardware and software “reduce[s] said control effort when
said control effort exceeds said threshold for said predetermined time period.”

Figure 36

For example, as shown above (and in Figure 36), the Engine Control Module (ECM) J623 is a
controller with control logic to command the positioning device, the Throttle Valve Control
Module J338, to close to said commanded position in a hold close mode (P0638).

Figure 37

Based upon the totality of the foregoing evidence, and based further upon information and belief,
the *804 patent Accused Instrumentalities practice a method for controlling a positioning device
of an internal combustion engine, the method comprising the steps of: providing an electric
motor for actuating the positioning device; commanding the positioning device to change to a
commanded position; detecting a control effort required to change to said commanded position;
determining whether said control effort exceeds a threshold for a predetermined time period; and
reducing said control effort when said control effort exceeds said threshold for said
predetermined time period; wherein commanding the positioning device to change to said
commanded position comprises at least one of commanding the positioning device to open to a
hold open mode and commanding the positioning device to close to a hold close mode.
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COUNT VI - INFRINGEMENT OF U.S. PATENT NO. 6,347.680

42. The allegations set forth in the foregoing paragraphs 1 through 41 are
incorporated into this Sixth Claim for Relief.

43. On February 19, 2001, U.S. Patent No. 6,347,680 (“the 680 patent”), entitled
“Engine Output Controller,” was duly and legally issued by the United States Patent and
Trademark Office. A true and correct copy of the 680 patent is attached as Exhibit 6.

44. Plaintiff is the assignee and owner of the right, title and interest in and to the 680
patent, including the right to assert all causes of action arising under said patents and the right to
any remedies for infringement of them.

45. Upon information and belief, Defendants have directly infringed at least claim of
the 680 patent by making, using, selling, importing and/or providing and causing to be used the
2013-2018 Passat, 2012-2016 CC, 2012-2017 Touareg, 2018-2019 Atlas, and 2012-2016
Porsche Cayenne (the “’680 patent Accused Instrumentalities™).

46. In particular, claim 1 of the *680 patent recites an engine output control method
for a vehicle having a drive by wire engine system responsive to a desired engine speed signal,
the method comprising the steps of: generating a driver demanded engine speed value
corresponding to an operator input; generating a speed control system engine speed value
corresponding to a predetermined speed value to permit vehicle operation at a constant speed by
a speed control system; arbitrating between said driver demanded engine speed value and said
speed control system engine speed value to derive a first desired engine speed value; limiting
said first desired engine speed value by a vehicle speed limit value, engine speed limit value, and
transmission speed limit value to generate a second desired engine speed value; and controlling
said engine output as a function of said second desired engine speed value and an actual engine

speed value.
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47. On information and belief, the *680 patent Accused Instrumentalities infringe at
least claim 1 of the 680 patent. The 680 patent Accused Instrumentalities practice an engine
output control method for a vehicle having a drive by wire engine system responsive to a desired
engine speed signal (Figure 38), the method comprising the steps of: generating a driver
demanded engine speed value corresponding to an operator input (Figure 39); generating a speed
control system engine speed value corresponding to a predetermined speed value to permit
vehicle operation at a constant speed by a speed control system (Figure 40); arbitrating between
said driver demanded engine speed value and said speed control system engine speed value to
derive a first desired engine speed value (Figure 41); limiting said first desired engine speed
value by a vehicle speed limit value, engine speed limit value, and transmission speed limit value
to generate a second desired engine speed value (Figure 42); and controlling said engine output
as a function of said second desired engine speed value and an actual engine speed value

(Figures 38-42).
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The CAN data bus and the ECM (J623), TCM (J217), ABS System (J104) (controllers) practice
an engine output control method.
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The *680 patent Accused Instrumentalities comprise a CAN (Controller Area Network) which
allows microcontrollers like the Engine Control Module (ECM) J623, Transmission Control
Module (TCM), and Antilock Brake System/Electronic Stability Control (ABS/ESC) to
communicate with each other.

For example, as shown above, the drive by wire system comprises the Accelerator Pedal Position
Sensor 2 G185, Throttle Valve Control Module J338, and other components, and is controlled by
the ECM J623.

Figure 38
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The *680 patent Accused Instrumentalities comprise an ECM (J623), which generates a driver
demanded engine speed value corresponding to operator input from the Accelerator Pedal
Position Sensor 2 (G185).

Figure 39
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For example, as shown above, the adaptive cruise control (ACC) is a cruise control system with
speed regulation that influences driving behavior with both active acceleration and deceleration.
Upon information and belief, using ACC, any desired speed between 0 km/hr and 210 km/hr can
be maintained. System-specified thresholds are set during operation of the ACC; the ECM
(J623) generates an engine speed value to maintain vehicle operation at a constant speed based
on the predetermined speed value from the set/coast switch of the cruise control system.

Figure 40
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Upon information and belief, the ECM (J623) receives signals from sensors. Accelerator Pedal
Position Sensor 2 (G185), which determine the driver demanded engine speed value. The speed
control system engine speed value is determined by the ECM based upon the set speed of the
cruise control. The engine management system (a drive by wire system) arbitrates between the
driver demanded engine speed value and said speed control system engine speed value to derive
a first desired engine speed value.

Figure 41
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Upon information and belief, the first desired engine speed value limited by an engine speed
limit value determined by the ECM based on various monitored conditions (e.g. road conditions;
driving conditions).

Upon information and belief, the first desired engine speed value is further limited by a
transmission speed limit value based on transmission torque capacity limits which is monitored
by the Transmission Control Module (J217).
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Upon information and belief, the first desired engine speed value is limited by a vehicle speed
limit value, engine speed limit value, and transmission speed limit value to generate a second
73
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desired engine speed value which is generated when a lower engine speed value is desired due to
various system capacities or limits as shown above (e.g. transmission torque capacity below).

As stated above, the first desired engine speed value is determined via the ECM (J623).

Upon information and belief, the first desired engine speed value is limited by a vehicle speed
limit value which is generated from the ABS control module (J104) based on conditions such as
wheel slippage from the wheel speed sensors (J44-47) communicated via the CAN data-bus
(shown above).

For example, as shown above the CAN Data bus and ECM (J623) control the drive by wire
system by calculating engine output as a function of said second desired engine speed value and
an actual speed value. Necessarily, the second desired speed value must be reconciled with the
actual engine speed value, thereby controlling the commanded throttle position and resultant
engine output.

Figure 42

Based upon the totality of the foregoing evidence, and based further upon information and belief,
the *680 patent Accused Instrumentalities practice “an engine output control method for a
vehicle having a drive by wire engine system responsive to a desired engine speed signal, the
method comprising the steps of: generating a driver demanded engine speed value corresponding
to an operator input; generating a speed control system engine speed value corresponding to a
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predetermined speed value to permit vehicle operation at a constant speed by a speed control
system; arbitrating between said driver demanded engine speed value and said speed control
system engine speed value to derive a first desired engine speed value; limiting said first desired
engine speed value by a vehicle speed limit value, engine speed limit value, and transmission
speed limit value to generate a second desired engine speed value; and controlling said engine
output as a function of said second desired engine speed value and an actual engine speed value.”

COUNT VII — INFRINGEMENT OF U.S. PATENT NO. 6,561,166

48. The allegations set forth in the foregoing paragraphs 1 through 47 are
incorporated into this Seventh Claim for Relief.

49. On May 13, 2003, U.S. Patent No. 6,561,166 (“the *166 patent”), entitled “Purge
Fuel Canister Measurement Method and System,” was duly and legally issued by the United
States Patent and Trademark Office. A true and correct copy of the *166 patent is attached as
Exhibit 7.

50.  Plaintiff is the assignee and owner of the right, title and interest in and to the *166
patent, including the right to assert all causes of action arising under said patents and the right to
any remedies for infringement of them.

51.  Upon information and belief, Defendants have directly infringed at least claim1 of
the *166 patent by making, using, selling, importing and/or providing and causing to be used the
2012-2018 Tiguan, 2012-2018 Audi A3, 2012-2018 Audi A4, 2012-2018 Audi A5, 2012-2018
Audi A6, 2016-2018 Audi TT, 2015-2018 Audi S3, 2015-2018 VW Golf, 2012-2018 VW Golf
GTI, 2015-2018 VW Golf R, 2015-2018 Golf Sportwagon, 2013-2018 Jetta GLI, 2014-2018 VW
Jetta Sedan, 2014-2018 VW Passat, 2012-2017 WV CC, 2012-2018 VW Beetle, 2018 VW Atlas,
2015-2018 Audi Q3, 2012-2018 Audi Q5, and 2017-2018 Porsche Macan with the EA888
engines (the “’166 patent Accused Instrumentalities”).

52.  Inparticular, claim 1 of the 166 patent recites a method of controlling a direct
injection spark ignited internal combustion engine that is capable of operating in a stratified

mode where fuel is injected during a compression stroke of the engine and a homogeneous mode
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where fuels is injected during an intake stroke of the engine, the internal combustion engine
having a catalytic converter and an NOx trap, comprising: measuring a first temperature of an
NOx trap that is in contact with an exhaust gas exhausted from a combustion chamber while the
engine is operating in the stratified mode; enabling evaporated fuel vapors to enter the
combustion chamber at a flow rate while the engine is operating in the stratified mode;
measuring a second temperature of the NOx trap while the engine is operating in the stratified
mode; and adjusting the flow rate of the evaporated fuel vapors as a function of the second
temperature when the second temperature is within a lower temperature threshold and an upper
temperature threshold.

53. On information and belief, the *166 patent Accused Instrumentalities infringe at
least claim 1 of the 166 patent. The 166 patent Accused Instrumentalities practice a method of
controlling a direct injection spark ignited internal combustion engine (Figure 43) that is capable
of operating in a stratified mode (Figure 44) where fuel is injected during a compression stroke
of the engine (Figure 45) and a homogeneous mode where fuels is injected during an intake
stroke of the engine, the internal combustion engine having a catalytic converter (Figure 46) and
an NOXx trap (Figure 47), comprising: measuring a first temperature of an NOX trap that is in
contact with an exhaust gas exhausted from a combustion chamber while the engine is operating
in the stratified mode (Figures 48); enabling evaporated fuel vapors to enter the combustion
chamber at a flow rate while the engine is operating in the stratified mode (Figure 49);
measuring a second temperature of the NOx trap while the engine is operating in the stratified
mode (Figure 50); and adjusting the flow rate of the evaporated fuel vapors as a function of the
second temperature when the second temperature is within a lower temperature threshold and an

upper temperature threshold (Figure 51).

76



Case 2:19-cv-10485-DML-SDD ECF No. 6 filed 04/30/19 PagelD.536 Page 77 of 267

As shown above, the Engine Management System including the Engine Control Module (ECM;
J623) controls the Audi 1.8L and 2.0L Third Generation EA888 Engines (direct injection spark
ignited internal combustion engine). The *166 patent Accused Instrumentalities comprise the
Audi 1.8L and 2.0L Third Generation EA888 Engines.

Figure 43
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As shown above, the 1.8L and 2.0L TFSI engines are capable of operating in the stratified mode.

Figure 44
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James D Halderman, Automotive Engine Performance 436 (5 ed. 2017)
For example, as suggested by the image above, the 166 patent Accused Instrumentalities inject
fuel during the compression stroke as is common in a Gasoline Direct Injection (GDI) systems.

The Audi 1.8L & 2.0L engines are a GDI engine.

Figure 45
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James D Halderman, Automotive Engine Performance 438 (5 ed. 2017)
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For example, a homogeneous mode may be used during high load operation. As shown above,
fuel is injected during an intake stroke of the GDI engine.

Figure 46
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The *166 patent Accused Instrumentalities comprise a NOy trap.

As shown above, there is a catalytic converter in the engine exhaust after treatment system.

Figure 47
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Figure 48
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As shown above, the NOx trap (catalyst) is in contact with an exhaust gas exhausted from a
combustion chamber. The *166 patent Accused Instrumentalities both measured and model
catalyst temperature.

The *166 patent Accused Instrumentalities comprise a method of controlling a direct injection

spark ignited internal combustion engine enabling evaporated fuel vapors to enter the
combustion chamber at a flow rate while the engine is operating in the stratified mode.
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For example, as shown above, the duty cycle is between 0% and 90%.
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The *166 patent Accused Instrumentalities comprise a charcoal canister (Evaporative Emissions
EVAP Canister) which contains evaporative fuel content.

Figure 49
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As shown above, the 166 patent Accused Instrumentalities comprise a method of modeling
catalyst temperature.

Figure 50
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Upon information and belief, the ECM is capable of “adjusting the flow rate of the evaporated
fuel vapors as a function of the second temperature when the second temperature is within a
lower temperature threshold and an upper temperature threshold.”

Figure 51

Based upon the totality of the foregoing evidence, and based further upon information and belief,
the 166 patent Accused Instrumentalities practice a “method of controlling a direct injection
spark ignited internal combustion engine that is capable of operating in a stratified mode where
fuel is injected during a compression stroke of the engine and a homogeneous mode where fuels
is injected during an intake stroke of the engine, the internal combustion engine having a
catalytic converter and an NOx trap, comprising: measuring a first temperature of an NOx trap
that is in contact with an exhaust gas exhausted from a combustion chamber while the engine is
operating in the stratified mode; enabling evaporated fuel vapors to enter the combustion
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chamber at a flow rate while the engine is operating in the stratified mode; measuring a second
temperature of the NOx trap while the engine is operating in the stratified mode; and adjusting
the flow rate of the evaporated fuel vapors as a function of the second temperature when the
second temperature is within a lower temperature threshold and an upper temperature threshold.”

COUNT VI — INFRINGEMENT OF U.S. PATENT NO. 6,988,031

54. The allegations set forth in the foregoing paragraphs 1 through 53 are
incorporated into this Eighth Claim for Relief.

55. On January 17, 2006 U.S. Patent No. 6,988,031 (“the 031 patent”), entitled
“System and Method for Determining Engine Stop Position,” was duly and legally issued by the
United States Patent and Trademark Office. A true and correct copy of the 031 patent is
attached as Exhibit 8.

56.  Plaintiff is the assignee and owner of the right, title and interest in and to the *031
patent, including the right to assert all causes of action arising under said patents and the right to
any remedies for infringement of them.

57.  Upon information and belief, Defendants have directly infringed at least claim 1
of the 031 patent by making, using, selling, importing and/or providing and causing to be used
the 2015-2018 Jetta (1.4L) or other vehicles having incorporated the DTI engine (the “’031
patent Accused Instrumentalities”).

58.  Upon information and belief, the 031 patent Accused Instrumentalities
incorporate the Theta II Engine which comprises a system for determining a stop position of an
engine.

59.  Inparticular, claim 1 of the ’031 patent recites a system for determining a stop
position of an engine, the system comprising: a sensor configured to generate a signal
corresponding to the angle of the engine; a controller coupled to the sensor and configured to

receive the signal; and an air flow control device coupled to the engine to control air intake, the
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controller being configured to control the air flow control device to lower air pressure in the
engine based on an engine shutdown signal.

60. On information and belief, the 031 patent Accused Instrumentalities infringe
claim 1 of the ’031 patent. The *031 patent Accused Instrumentalities comprise a system for
determining a stop position of an engine (Figure 52), the system comprising: a sensor configured
to generate a signal corresponding to the angle of the engine (Figure 53); a controller coupled to
the sensor and configured to receive the signal (Figure 54); and an air flow control device
coupled to the engine to control air intake (Figure 55), and upon information and belief the
controller being configured to control the air flow control device to lower air pressure in the

engine based on an engine shutdown signal (Figures 52-53).
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The camshaft (14 above) and crankshaft (28 above) control the piston position in an internal
combustion engine.
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The camshaft position sensor (3 above) sends a signal to the ECM corresponding with the stop
position of an engine.

Figure 52
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The *031 patent Accused Instrumentalities comprise a Camshaft Position Sensor (3 above) which
generates a signal corresponding to the angle of the engine.

Figure 53
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For example, the Engine Control Module (ECM; J623), a controller, is coupled to the Camshaft
Position Sensors (G40; G300) and to receive the signals generated by these sensors.

Figure 54
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For example, in the images above the throttle valve control module (J338), EPC throttle drive
(G186), and EPC throttle drive angle sensor 1 (G187) and 2 (G188) with the ECM (J623) control
the air flow and are coupled to the engine to control air intake. The throttle angle sensor has
functions for detecting a fully-closed throttle and estimating intake air volume by the amount of
throttle opening. Shimatani, K., Detecting a Fully-Closed Throttle by Manifold Pressure in Fuel
Injection System with Idle Speed Control, SAE Technical Paper 2014-32-0075, 2014,
https://doi.org/10.4271/2014-32-0075.

Figure 55
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For example, the ECM (J623) is configured to control the air flow control device (throttle valve
not shown here) to lower air pressure in the engine based on an engine shutdown signal.

The engine shutdown signal is communicated at the end of a drive cycle. When the engine is
shut down, the throttle angle is at 0 degrees, thereby decreasing the air pressure in the engine.

Figure 56

Based upon the totality of the foregoing evidence, and based further upon information and belief,
the "031 patent Accused Instrumentalities include “a system for determining a stop position of an
engine, the system comprising: a sensor configured to generate a signal corresponding to the
angle of the engine; a controller coupled to the sensor and configured to receive the signal; and
an air flow control device coupled to the engine to control air intake, the controller being
configured to control the air flow control device to lower air pressure in the engine based on an
engine shutdown signal.”

COUNT IX — INFRINGEMENT OF U.S. PATENT NO. 6,612,287

61.  The allegations set forth in the foregoing paragraphs 1 through 60 are

incorporated into this Ninth Claim for Relief.
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62. On September 2, 2003 U.S. Patent No. 6,612,287 (“the 287 patent”), entitled
“Electronic Throttle Position Feedforward System,” was duly and legally issued by the United
States Patent and Trademark Office. A true and correct copy of the 287 patent is attached as
Exhibit 9.

63.  Plaintiff is the assignee and owner of the right, title and interest in and to the *287
patent, including the right to assert all causes of action arising under said patents and the right to
any remedies for infringement of them.

64.  Upon information and belief, Defendants have directly infringed at least claim 1
of the ’287 patent by making, using, selling, importing and/or providing and causing to be used
the 2012-2018 Tiguan, 2012-2018 Audi A3, 2012-2018 Audi A4, 2012-2018 Audi A5, 2012-
2018 Audi A6,2016-2018 Audi TT, 2015-2018 Audi S3, 2015-2018 VW Golf, 2012-2018 VW
Golf GTI, 2015-2018 VW Golf R, 2015-2018 Golf Sportwagon, 2013-2018 Jetta GLI, 2014-
2018 VW Jetta Sedan, 2014-2018 VW Passat, 2012-2017 WV CC, 2012-2018 VW Beetle, 2018
VW Atlas, 2015- 2018 Audi Q3, 2012-2018 Audi Q5, and 2017-2018 Porsche Macan with the
EAR888 engines (the “’281 patent Accused Instrumentalities™).

65.  In particular, claim 1 of the 287 patent recites a method for controlling a
positioning device of an internal combustion engine, the method comprising the steps of:
providing an electronic motor for actuating said positioning device with a torque being applied to
said motor over the positioning range and said torque changing sign thereby defining a torque
reversal point; detecting a commanded position of said positioning device; determining whether
said positioning device's command is in the region of said torque reversal point; forming a drive
signal for the motor on the basis of said commanded position for said positioning device; and
changing said drive signal to abruptly change the motor voltage when said commanded position

is in said region of said torque reversal point.
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66. On information and belief, the *281 patent Accused Instrumentalities infringe
claim 1 of the 287 patent. The 281 patent Accused Instrumentalities practice a method
controlling a positioning (Figure 57) device of an internal combustion engine (Figure 57), the
method comprising the steps of: providing an electronic motor (Figure 57) for actuating said
positioning device with a torque being applied to said motor over the positioning range and said
torque changing sign thereby defining a torque reversal point (Figure 57); detecting a
commanded position of said positioning device (Figure 57); determining whether said
positioning device's command is in the region of said torque reversal point (Figure 57); forming
a drive signal for the motor on the basis of said commanded position for said positioning device
(Figure 57); and changing said drive signal to abruptly change the motor voltage when said

commanded position is in said region of said torque reversal point (Figure 57).
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The positioning device (throttle valve) is within the Throttle Valve Control Module J338 shown
above.

The Engine Control Module (ECM) controls the positioning device (throttle valve) of an internal
combustion position. The positioning device (throttle valve) is within the Throttle Valve Control
Module J338 shown above.

Figure 57
101



Case 2:19-cv-10485-DML-SDD ECF No. 6 filed 04/30/19 PagelD.561 Page 102 of 267

COUNT X — INFRINGEMENT OF U.S. PATENT NO. 7,487,761

67. The allegations set forth in the foregoing paragraphs 1 through 66 are
incorporated into this Tenth Claim for Relief.

68. On February 10, 2009 U.S. Patent No. 7,487,761 (“the 761 patent”), entitled
“Detection of Fuel System Problems,” was duly and legally issued by the United States Patent
and Trademark Office. A true and correct copy of the 761 patent is attached as Exhibit 10.

69. Plaintiff is the assignee and owner of the right, title and interest in and to the *761
patent, including the right to assert all causes of action arising under said patents and the right to
any remedies for infringement of them.

70. Upon information and belief, Defendants have directly infringed at least claims 1
and 17 of the *761 patent by making, using, selling, importing and/or providing and causing to be
used the 2012-2018 Tiguan, 2012-2018 Audi A3, 2012-2018 Audi A4, 2012-2018 Audi AS,
2012-2018 Audi A6, 2016-2018 Audi TT, 2015-2018 Audi S3, 2015-2018 VW Golf, 2012-2018
VW Golf GTI, 2015-2018 VW Golf R, 2015-2018 Golf Sportwagon, 2013-2018 Jetta GLI,
2014-2018 VW Jetta Sedan, 2014-2018 VW Passat, 2012-2017 WV CC, 2012-2018 VW Beetle,
2018 VW Atlas, 2015- 2018 Audi Q3, 2012-2018 Audi Q5, and 2017-2018 Porsche Macan with
the EA888 engines (the “’761 patent Accused Instrumentalities™).

71. In particular, claim 1 of the 761 patent recites a method for detecting failures in a
fuel system for a motor vehicle, the fuel system includes a fuel pump providing fuel from a fuel
tank to a fuel injector rail of an engine, a fuel pump controller is electrically connected to the fuel
pump and a rail pressure sensor, the rail pressure sensor is attached to the fuel injector rail in
fluid communication with fuel being provided from the fuel tank, the method comprises:
monitoring an actual fuel pump parameter of the fuel pump and a fuel injector rail pressure;

comparing the actual fuel pump parameter required to achieve a desired fuel injector rail pressure
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to an initial fuel pump parameter to achieve the desired fuel injector rail pressure; and signaling a
fuel system problem if a difference between the actual fuel pump parameter and the initial fuel
pump parameter exceeds a predetermined threshold.

72. On information and belief, the *761 patent Accused Instrumentalities infringe
claim 1 of the *761 patent. The *761 patent Accused Instrumentalities practice a method for
detecting failures in a fuel system for a motor vehicle (Figure 58), the fuel system includes a fuel
pump providing fuel from a fuel tank to a fuel injector rail of an engine (Figure 59), a fuel pump
controller is electrically connected to the fuel pump and a rail pressure sensor (Figure 60), the
rail pressure sensor is attached to the fuel injector rail in fluid communication with fuel being
provided from the fuel tank (Figure 61), the method comprises: monitoring an actual fuel pump
parameter of the fuel pump and a fuel injector rail pressure (Figure 62); comparing the actual
fuel pump parameter required to achieve a desired fuel injector rail pressure to an initial fuel
pump parameter to achieve the desired fuel injector rail pressure (Figure 63); and signaling a
fuel system problem if a difference between the actual fuel pump parameter and the initial fuel

pump parameter exceeds a predetermined threshold (Figure 64).
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For example, as shown in the DTC chart above, the fuel system is monitored using a self-test
diagnostic strategy within the ECM and when low fuel pressure is detected in two sequential
driving cycles, the ECM illuminates the Malfunction Indicator Lamp (MIL).

Figure 58
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For example, as shown in the figures above, the fuel system includes a Fuel Pump, providing
fuel from a fuel tank to the fuel injector rail of an engine.

Figure 59
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For example, as depicted above the fuel pump controller (Powertrain Control Module (PCM)) is
electrically connected to the fuel pump.
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For example, as depicted above, the PCM is electrically connected to the fuel (rail) pressure
sensor.

Figure 60
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For example, as depicted in the images above, the fuel (rail) pressure sensor is attached to the
fuel (injector) rail in fluid communication with fuel being provided from the fuel tank.

Figure 61
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For example, as depicted below the fuel pump with the fuel pressure regulator valve control the
fuel flow flowing into the injectors in accordance with the ECM signal. The ECM calculates the
fuel amount to be injected based on actual fuel pump parameter (Deviation between reference
fuel pressure setpoint and current fuel pressure > 2,999.80 kPa, which is calculated based on
various engine conditions) and monitors the rail pressure sensor (fuel injector rail pressure: Fuel
pressure < 3,500.31 kPa).

Figure 62
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For example, as shown above, the actual fuel pump parameter required to achieve a desired fuel
injector rail pressure (Fuel pump at max limit) is the ECM signal shown below (Deviation
between reference fuel pressure setpoint and current fuel pressure > 2,999.80 kPa).

Figure 63

114



Case 2:19-cv-10485-DML-SDD ECF No. 6 filed 04/30/19 PagelD.574 Page 115 of 267

As depicted below a fuel system problem is signaled (DTC P0087) if there is a difference
between the ECM signal (actual fuel pump parameter of: current fuel pressure) and the initial

fuel pump parameter (fuel pressure setpoint) when it exceeds a predetermined threshold (>
2,999.80 kPa).
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As depicted below a fuel system problem is signaled (DTC P0087) if there is a difference
between the ECM signal (actual fuel pump parameter of: current fuel pressure) and the initial

fuel pump parameter (fuel pressure setpoint) when it exceeds a predetermined threshold (>
2,999.80 kPa).

“Deviation between reference fuel pressure setpoint and current fuel pressure > 2,999.80 kPa”

Based upon the totality of the foregoing evidence, and based further upon information and belief,
the *761 patent Accused Instrumentalities include “a method for detecting failures in a fuel
system for a motor vehicle, the fuel system includes a fuel pump providing fuel from a fuel tank
to a fuel injector rail of an engine, a fuel pump controller is electrically connected to the fuel
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pump and a rail pressure sensor, the rail pressure sensor is attached to the fuel injector rail in
fluid communication with fuel being provided from the fuel tank, the method comprises:
monitoring an actual fuel pump parameter of the fuel pump and a fuel injector rail pressure;
comparing the actual fuel pump parameter required to achieve a desired fuel injector rail pressure
to an initial fuel pump parameter to achieve the desired fuel injector rail pressure; and signaling a
fuel system problem if a difference between the actual fuel pump parameter and the initial fuel
pump parameter exceeds a predetermined threshold.”

Figure 64

73. Claim 17 of the *761 patent recites a device for detecting failures in a fuel system
of a motor vehicle, the fuel system includes a fuel pump providing fuel from a fuel tank to a fuel
injector rail of an engine, a rail pressure sensor is attached to the fuel injector rail in fluid
communication with the fuel being provided from the fuel tank, the device comprises: a fuel
pump controller being electrically connected to the fuel pump and the rail pressure sensor, the
fuel pump controller being configured to monitor an actual fuel pump parameter of the fuel
pump and an actual fuel injector rail pressure measured by the rail pressure sensor and to
compare the actual fuel pump parameter required to achieve a desired fuel injector rail pressure
to an initial fuel pump parameter and to signal a fuel system problem if a difference between the
actual fuel pump parameter and the initial fuel pump parameter exceeds a predetermined
threshold.

74. On information and belief, the *761 patent Accused Instrumentalities infringe
claim 17 of the *761 patent. The *761 patent Accused Instrumentalities comprise a device for
detecting failures in a fuel system of a motor vehicle (Figure 65), the fuel system includes a fuel
pump providing fuel from a fuel tank to a fuel injector rail of an engine (Figure 65), a rail
pressure sensor is attached to the fuel injector rail in fluid communication with the fuel being
provided from the fuel tank (Figure 66), the device comprises: a fuel pump controller being
electrically connected to the fuel pump and the rail pressure sensor (Figure 66), the fuel pump

controller being configured to monitor an actual fuel pump parameter of the fuel pump and an

117



Case 2:19-cv-10485-DML-SDD ECF No. 6 filed 04/30/19 PagelD.577 Page 118 of 267

actual fuel injector rail pressure measured by the rail pressure sensor and to compare the actual
fuel pump parameter required to achieve a desired fuel injector rail pressure to an initial fuel
pump parameter and to signal a fuel system problem if a difference between the actual fuel pump

parameter and the initial fuel pump parameter exceeds a predetermined threshold (Figure 66).
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As shown above, the fuel system includes a fuel system includes a fuel pump providing fuel
from a fuel tank to a fuel injector rail of an engine, a rail pressure sensor is attached to the fuel
injector rail in fluid communication with the fuel being provided from the fuel tank.

Figure 65

As depicted below the fuel pump controller (Powertrain Control Module (PCM)) is electrically
connected to the fuel pump and the PCM is electrically connected to the fuel (rail) pressure
sensor.

As shown below in DTC P0087, the fuel pump controller, (PCM) is configured to monitor an
actual fuel pump parameter (Fuel pump at max limit) and an actual fuel injector rail pressure
(current fuel pressure) by the rail pressure sensor (G247) and compares the actual fuel pump
parameter required to achieve a desired fuel injector rail pressure to an initial fuel pump
parameter (fuel mass setpoint) and to signal a fuel system problem (DTC P0087) if a difference
between the actual fuel pump parameter and the initial fuel pump parameter exceeds a
predetermined threshold (deviation between fuel pressure setpoint and actual fuel pressure or
mass fuel flow setpoint and actual mass fuel flow).

Based upon the totality of the foregoing evidence, and based further upon information and belief,
the *761 patent Accused Instrumentalities include “a device for detecting failures in a fuel system
of a motor vehicle, the fuel system includes a fuel pump providing fuel from a fuel tank to a fuel
injector rail of an engine, a rail pressure sensor is attached to the fuel injector rail in fluid
communication with the fuel being provided from the fuel tank, the device comprises: a fuel
pump controller being electrically connected to the fuel pump and the rail pressure sensor, the
fuel pump controller being configured to monitor an actual fuel pump parameter of the fuel
pump and an actual fuel injector rail pressure measured by the rail pressure sensor and to
compare the actual fuel pump parameter required to achieve a desired fuel injector rail pressure
to an initial fuel pump parameter and to signal a fuel system problem if a difference between the
actual fuel pump parameter and the initial fuel pump parameter exceeds a predetermined
threshold.”
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Figure 66
COUNT XI — INFRINGEMENT OF U.S. PATENT NO. 6,644,115

75. The allegations set forth in the foregoing paragraphs 1 through 74 are
incorporated into this Eleventh Claim for Relief.
76. On November 11, 2003 U.S. Patent No. 6,644,115 (“the *115 patent”), entitled

“Method and Device for Indicating Liquid Volume in a Tank,” was duly and legally issued by
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the United States Patent and Trademark Office. A true and correct copy of the 115 patent is
attached as Exhibit 11.

77.  Plaintiff is the assignee and owner of the right, title and interest in and to the *115
patent, including the right to assert all causes of action arising under said patents and the right to
any remedies for infringement of them.

78.  Upon information and belief, Defendants have directly infringed at least claims 1,
2, 3, and 7 of the *115 patent by making, using, selling, importing and/or providing and causing
to be used the 2012-2018 Tiguan, 2012-2018 Audi A3, 2012-2018 Audi A4, 2012-2018 Audi
AS,2012-2018 Audi A6, 2016-2018 Audi TT, 2015-2018 Audi S3, 2015-2018 VW Golf, 2012-
2018 VW Golf GTIL, 2015-2018 VW Golf R, 2015-2018 Golf Sportwagon, 2013-2018 Jetta GLI,
2014-2018 VW Jetta Sedan, 2014-2018 VW Passat, 2012-2017 WV CC, 2012-2018 VW Beetle,
2018 VW Atlas, 2015- 2018 Audi Q3, 2012-2018 Audi Q5, and 2017-2018 Porsche Macan with
the EA888 engines (the “’115 patent Accused Instrumentalities™).

79.  Inparticular, claim 1 of the 115 patent recites a system for determining a level of
a liquid present in a storage container in an automobile, the system comprising: a liquid level
sensor for determining a preliminary liquid level of the liquid stored in the storage container; a
vehicle speed sensor for determining the automobile's speed; a transmission gear selection sensor
for determining a transmission gear position of a transmission of the automobile; and a processor
for receiving input signals from the liquid level sensor, the vehicle speed sensor and the
transmission gear selection sensor for modifying the preliminary liquid level to arrive at a final
liquid level indication of the liquid present in the storage container when the automobile's speed
is equal to zero, the automobile transmission gear is in park position, and the preliminary liquid

level exceeds a predetermined threshold.
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80. On information and belief, the *115 patent Accused Instrumentalities infringe
claim 1 of the ’115 patent. The *115 patent Accused Instrumentalities comprise a system for
determining a level of a liquid present in a storage container in an automobile (Figure 67), the
system comprising: a liquid level sensor for determining a preliminary liquid level of the liquid
stored in the storage container (Figure 68); a vehicle speed sensor for determining the
automobile's speed (Figure 69); a transmission gear selection sensor for determining a
transmission gear position of a transmission of the automobile (Figure 70); and a processor for
receiving input signals from the liquid level sensor (Figure 71), the vehicle speed sensor and the
transmission gear selection sensor (Figure 71) for modifying the preliminary liquid level to
arrive at a final liquid level indication of the liquid present in the storage container when the
automobile's speed is equal to zero (Figure 71), the automobile transmission gear is in park
position, and the preliminary liquid level exceeds a predetermined threshold (Figure 71).

The *115 patent Accused Instrumentalities comprise a Controller Area Network (CAN) system
which sends and receives data to and from various microcontrollers in the system. For example,
the Fuel Level Sensor (FLS) measures the fuel level in the fuel tank and provides information to
the Powertrain Control Module (PCM) and the brake fluid level warning switch measures the
brake fluid level and provides information to the anti-lock braking system (ABS) and the
Electronic Stability Control System (ESC).
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For example, the *115 patent Accused Instrumentalities comprise a fuel system which includes a
fuel level sensor for determining a level of fuel present in the fuel tank.
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Figure 67
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As demonstrated in the exemplary images above, the *115 patent Accused Instrumentalities
include a Fuel Level Sensor (FLS), which is a liquid level sensor. The FLS determines the
preliminary liquid level of the fuel (liquid) stored in the storage container (fuel tank).

Figure 68
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The ESC Module shares the vehicle speed information with the PCM.
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The Wheel Speed Sensor (WSS) generates a signal having a waveform with a frequency
proportional to the speed of the vehicle. The signal generated by the WSS informs the ABS
Control Module if the vehicle is moving or not and indicates the velocity of the vehicle. Then,
the ABS Control Module informs ECM of this information. The ECM uses this information to
control fuel injection, ignition timing, transmission shift points and torque converter clutch
scheduling. The WSS signal is also used to detect rough road conditions.

As demonstrated in the exemplary images above, the *115 patent Accused Instrumentalities
include an ABS Wheel Speed Sensor (WSS) for determining the automobile’s speed. The ABS
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Wheel Speed Sensor (WSS) generates a signal having a waveform with a frequency proportional
to the speed of the vehicle. The signal generated by the ABS WSS informs the ESC Module not
only if the vehicle speed is low or high but also if the vehicle is or is not moving. Then, ESC
Module informs the PCM of this information. The PCM uses this information to control fuel
injection, ignition timing, transmission shift points and torque converter clutch scheduling. The
WSS signal is also used to detect rough road conditions.

Figure 69

As demonstrated in the exemplary images below, the inhibitor switch (transmission gear
selection sensor) determines the transmission gear position of the transmission of the *115 patent
Accused Instrumentalities.

Figure 70

The ECM receives input signals from the Fuel Level Sensor (liquid level sensor) and Fuel Level
Sensor 2 via the Instrument Cluster Control Module through the CAN bus.
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The *115 patent Accused Instrumentalities comprise a processor for receiving input signals from
the vehicle speed sensor, as exemplified by the CAN in the circuit diagram below.
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The *115 patent Accused Instrumentalities comprise a processor receiving input signals from the
transmission gear selection sensor as exemplified by the figure below which demonstrates the
data received from the transmission gear selection sensor.
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For example, as illustrated above (first picture), the Controller Area Network (CAN) systems
include an ECM and other elements that collectively function as a processor for processing the
data associated with the preliminary and final liquid levels communicated by the fuel level
sensor, and for modifying the preliminary fuel level when the automobile’s speed is zero, the
automobile transmission gear is in the park position, and when the preliminary liquid level
exceeds a predetermined threshold.. The fuel level sensor is in the fuel storage tank, which is the
storage container.

Based upon the totality of the foregoing evidence, and based further upon information and belief,
the 115 patent Accused Instrumentalities include “a system for determining a level of a liquid
present in a storage container in an automobile, the system comprising: a liquid level sensor for
determining a preliminary liquid level of the liquid stored in the storage container; a vehicle
speed sensor for determining the automobile's speed; a transmission gear selection sensor for
determining a transmission gear position of a transmission of the automobile; and a processor for
receiving input signals from the liquid level sensor, the vehicle speed sensor and the transmission
gear selection sensor for modifying the preliminary liquid level to arrive at a final liquid level
indication of the liquid present in the storage container when the automobile's speed is equal to
zero, the automobile transmission gear is in park position, and the preliminary liquid level
exceeds a predetermined threshold.”

Figure 71

81. Claim 2 of the ’115 patent recites the system of claim 1, wherein the processor
takes a plurality of liquid level readings using the liquid level sensor and then calculates an
average to arrive at a preliminary liquid level.

82. On information and belief, the *115 patent Accused Instrumentalities infringe

claim 2 of the *115 patent. The *115 patent Accused Instrumentalities comprise, the system of
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claim 1, wherein the processor takes a plurality of liquid level readings using the liquid level
sensor and then calculates an average to arrive at a preliminary liquid level (Figure 72).

As shown below, the PCM continuously monitors the fuel level and generates a filtered fuel level
(average) fuel level.
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On information and belief, information proving that this claim element is present is not publicly
available, and only in the possession of Audi. However, in my opinion this element is highly
likely present in the *115 patent Accused Instrumentalities. The source code for the ECM is
necessary to further support that which has been inferred.

Figure 72

83. Claim 3 of the ’115 patent recites the system of claim 1, wherein the processor

monitors an ignition key position to determine when to initialize the system.
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84. On information and belief, the *115 patent Accused Instrumentalities infringe
claim 3 of the 115 patent. The *115 patent Accused Instrumentalities comprise, the system of
claim 1, wherein the processor monitors an ignition key position to determine when to initialize

the system (Figure 73).

As shown above, the PCM initializes when the ignition is turned on.

Figure 73
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85. Claim 7 of the *115 patent recites the system of claim 1, wherein the processor

monitors the vehicle's speed.
86. On information and belief, the *115 patent Accused Instrumentalities infringe

claim 3 of the 115 patent. The 115 patent Accused Instrumentalities comprise, the system of

claim 1, wherein the processor monitors the vehicle's speed (Figure 74).

As shown above, the 115 patent Accused Instrumentalities include an ABS Wheel Speed Sensor
(WSS) for determining the automobile’s speed. The ABS Wheel Speed Sensor (WSS) generates
a signal having a waveform with a frequency proportional to the speed of the vehicle. The signal
generated by the ABS WSS informs the ESC Module not only if the vehicle speed is low or high
but also if the vehicle is or is not moving. Then, ESC Module informs the PCM of this
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information. The PCM uses this information to control fuel injection, ignition timing,
transmission shift points and torque converter clutch scheduling. The WSS signal is also used to
detect rough road conditions.

Figure 74
COUNT XII — INFRINGEMENT OF U.S. PATENT NO. 6.581.574

87. The allegations set forth in the foregoing paragraphs 1 through 86 are
incorporated into this Twelfth Claim for Relief.

88. On June 24, 2014 U.S. Patent No. 6,581,574 (“the ’574 patent”™), entitled “Method
for Controlling Fuel Rail Pressure,” was duly and legally issued by the United States Patent and
Trademark Office. A true and correct copy of the *574 patent is attached as Exhibit 12.

89. Plaintiff is the assignee and owner of the right, title and interest in and to the *574
patent, including the right to assert all causes of action arising under said patents and the right to
any remedies for infringement of them.

90. Upon information and belief, Defendants have directly infringed at least claims 1
and 7 of the *574 patent by making, using, selling, importing and/or providing and causing to be
used the 2015-2018 Jetta (1.4L) or other vehicles having incorporated the DTI engine (the “’574
patent Accused Instrumentalities™).

91. In particular, claim 1 of the ’574 patent recites a method of controlling the fuel
pressure within a fuel delivery system having a fuel pump which delivers fuel to a fuel rail of an
internal combustion engine comprising: providing a set-point fuel pressure; providing the
estimated average fuel flow through the system; generating a feed forward control signal based
upon the set-point fuel pressure and the average fuel flow; measuring the fuel rail pressure with a
fuel pressure sensor; filtering the output of the fuel pressure sensor to filter out pulses due to the
opening and closing of the fuel injectors; comparing the fuel rail pressure to the set-point fuel

pressure and generating an error signal based upon the difference between the fuel rail pressure
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and the set-point fuel pressure; and modifying the feed forward control signal based upon the
error signal thereby generating a motor controller signal and sending the motor control signal to
the fuel pump motor.

92. On information and belief, the *574 patent Accused Instrumentalities infringe
claim 1 of the ’574 patent. The *574 patent Accused Instrumentalities practice a method of
controlling (Figure 75) the fuel pressure within a fuel delivery system having a fuel pump which
delivers fuel to a fuel rail of an internal combustion engine (Figure 75) comprising: providing a
set-point fuel pressure (Figure 75); providing the estimated average fuel flow through the system
(Figure 76); generating a feed forward control signal based upon the set-point fuel pressure and
the average fuel flow (Figure 77); measuring the fuel rail pressure with a fuel pressure sensor
(Figure 78); filtering the output of the fuel pressure sensor to filter out pulses due to the opening
and closing of the fuel injectors (Figure 79); comparing the fuel rail pressure to the set-point fuel
pressure and generating an error signal based upon the difference between the fuel rail pressure
and the set-point fuel pressure (Figure 80); and modifying the feed forward control signal based
upon the error signal thereby generating a motor controller signal and sending the motor control

signal to the fuel pump motor (Figure 81).
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For example, the 1.4LTSI engine is an internal combustion engine.

As demonstrated in the exemplary images above (9) and below, the *574 patent Accused
Instrumentalities comprise an Engine Control Module (ECM; 9; J623) and Powertrain CAN bus
(B383, B390) which practice a method of controlling the fuel delivery system in conjunction
with a fuel rail pressure sensor (1).
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The Fuel Pressure regulator valve (8; N276) controls the pressure of the fuel flow directly into
the fuel rail and therefore, to the fuel injectors in accordance with the ECM signal based on
engine conditions.

Source: ALLDATA Pro
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The ’574 patent Accused Instrumentalities comprise a Fuel delivery unit (6; GX1) and Fuel
Pump Control Module (7; J538), which controls a fuel pump delivering fuel to a High-Pressure
Fuel Pump, connected to a fuel rail of an internal combustion engine.
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Source: ALLDATA Pro
http.://212.62.78. 144/iwire/i-wire_data.html?eslpUrl=MEX5R0106099

For example, the fuel pump (13) shown below, delivers fuel to a fuel rail (shown below) of a fuel
delivery system.

-9

https://www.worldoemparts.com/world-vw-parts/oem-parts/volkswagen-fuel-pump-assembly-
seal-1j0919133b/?c=YT12b2xrc3dhZ2Vu
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Jetta 2011 », Jetta 2015 » 4-Cylinder Direct Injection (1.4L Engine, 4V, EA 211,
Turbocharger, Hybrid) - Edition 12.2017

Upon information and belief, the fuel (rail) pressure sensor (1), shown immediately above,
measures the fuel pressure in the delivery pipe. The fuel (rail) pressure sensor converts the
pressure to a voltage signal. The ECM (J623 shown above) uses this signal to control the correct
fuel rail pressure and adjusts the fuel pressure regulator valve (8; N276), shown above, if the
target or set-point fuel pressure calculated by the ECM and the actual pressure measured by the
rail pressure sensor are different (the difference being used to derive an error signal which is
used for controlling the fuel pump motor.

Figure 75
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The average fuel flow is calculated by the ECM and based upon injector pulse width and fuel
pressure of the fuel rail (2) shown above.

Figure 76
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Upon information and belief, the 574 patent Accused Instrumentalities generate a feed forward
control signal via the ECM (J623) based upon the set-point fuel pressure (target pressure) and the
average fuel flow (embodied in the average efficiency curve of fuel consumption). The feed
forward signal is generated by the ECM/PCM software.

Figure 77

The ’574 patent Accused Instrumentalities practice a method of measuring the fuel rail pressure
with a fuel rail pressure sensor pictured below (1).
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Figure 78

Upon information and belief, the ECM (J623) filters the output of the fuel rail pressure sensor (1
above); thereby it also filters out the pulses detected from the fuel rail pressure sensor to thereby
filter the output of the fuel rail pressure sensor (1) in such a manner as to filter out pulses due to
the opening and closing of the fuel injectors.
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The ECM compares the fuel rail (actual) pressure to the set-point (target) fuel pressure and
generates an error signal (Fault Code) P119A/004506 - Fuel Pressure Sensor (G247):
Malfunction based upon the difference between the fuel rail pressure sensor output and the set-
point fuel pressure calculated by the ECM.

Possible Causes
= Faulty Fuel Pressure Sensor (G247)

*  Wiring and/or Connector(s) from/to Fuel Pressure Sensor (G247)

= Faulty HPFP

= Faulty (leaking) fuel injector
http.//wiki.ross-tech.com/wiki/index.php/P119A4/004506

The raw output from the fuel pressure regulator valve (N276 (below)) reflects the pressure pulses
of the fuel injectors, which are filtered by the ECM.

http://wiki.ross-tech.com/wiki/index.php/P1194/004506
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Possible Causes
= Faulty Fuel Pressure Sensor (G247)

*  Wiring and/or Connector(s) from/to Fuel Pressure Sensor (G247)

= Faulty HPFP

= Faulty (leaking) fuel injector
http.//wiki.ross-tech.com/wiki/index.php/P119A4/004506

Figure 79
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http://wiki.ross-tech.com/wiki/index.php/P119A4/004506

Figure 80

As demonstrated in the exemplary images below, the ’574 patent Accused Instrumentalities
modify a feed forward control signal via the ECM (J623) and /or CAN Bus when the fuel (rail)
pressure sensor (G247) detects a fuel pressure different from the set-point fuel pressure and
communicates that difference (error signal) to the ECM which in turn generates a control signal
based upon that error signal to the fuel pump motor.
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The fuel (rail) pressure sensor (2) installed on the fuel cylinder (fuel rail) and the fuel pressure
regulator valve (N276) deliver the modified feed forward control signal based upon the error
signal (received from the ECM (J623)) thereby generating a motor controller signal and sending
the motor control signal to the fuel pump motor controlled by the fuel pump motor control
module (J538). This is accomplished via the fuel delivery unit (GX1) with the fuel pump control
module (J538) controlling the fuel pump (G5).
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Based upon the totality of the foregoing evidence, and based further upon information and belief,
the 574 patent Accused Instrumentalities practice “a method of controlling the fuel pressure
within a fuel delivery system having a fuel pump which delivers fuel to a fuel rail of an internal
combustion engine comprising: providing a set-point fuel pressure; providing the estimated
average fuel flow through the system; generating a feed forward control signal based upon the
set-point fuel pressure and the average fuel flow; measuring the fuel rail pressure with a fuel
pressure sensor; filtering the output of the fuel pressure sensor to filter out pulses due to the
opening and closing of the fuel injectors; comparing the fuel rail pressure to the set-point fuel
pressure and generating an error signal based upon the difference between the fuel rail pressure
and the set-point fuel pressure; and modifying the feed forward control signal based upon the
error signal thereby generating a motor controller signal and sending the motor control signal to
the fuel pump motor.”

Figure 81

93.  Claim 7 of the ’574 patent recites a fuel delivery system comprising: a fuel rail
adapted to deliver fuel to fuel injectors of an automotive vehicle, a fuel pump adapted to deliver
fuel to said fuel rail, a fuel pressure sensor adapted to measure the fuel rail pressure, a low-pass
filter adapted to filter the output of said fuel pressure sensor to filter out pulses due to the

opening and closing of the fuel injectors, and a fuel pump motor controller having: a feed
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forward controller adapted to provide a feed forward signal having fuel pump motor control
parameters based upon a set-point fuel pressure and the average fuel flow through said system; a
first summing junction adapted to compare the fuel rail pressure to the set-point fuel pressure and
to generate an error value based upon the difference between the fuel rail pressure and the set-
point fuel pressure; a feed back controller adapted to receive the error value and to generate a
feed back control signal; a second summing junction adapted to receive the feed back control
signal from said feed back controller and the feed forward control signal from the feed forward
controller and to modify the fuel pump motor control parameters of the feed forward control
signal based upon the feed back control signal to generate a motor controller signal; and a fuel
pump motor controller driver adapted to receive the motor controller signal and to control the
speed of said fuel pump based upon the motor controller signal.

94. On information and belief, the *574 patent Accused Instrumentalities infringe
claim 7 of the ’574 patent. The *574 patent Accused Instrumentalities comprise a fuel delivery
system (Figure 82) comprising: a fuel rail adapted to deliver fuel to fuel injectors of an
automotive vehicle (Figure 83), a fuel pump adapted to deliver fuel to said fuel rail, a fuel
pressure sensor adapted to measure the fuel rail pressure (Figures 84-85), a low-pass filter
adapted to filter the output of said fuel pressure sensor to filter out pulses due to the opening and
closing of the fuel injectors (Figure 86), and a fuel pump motor controller (Figure 87) having: a
feed forward controller adapted to provide a feed forward signal having fuel pump motor control
parameters based upon a set-point fuel pressure and the average fuel flow through said system
(Figure 88); a first summing junction adapted to compare the fuel rail pressure to the set-point
fuel pressure and to generate an error value based upon the difference between the fuel rail
pressure and the set-point fuel pressure (Figure 89); a feed back controller adapted to receive the

error value and to generate a feed back control signal (Figure 90); a second summing junction
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adapted to receive the feed back control signal from said feed back controller and the feed
forward control signal from the feed forward controller and to modify the fuel pump motor
control parameters of the feed forward control signal based upon the feed back control signal to
generate a motor controller signal (Figure 91); and a fuel pump motor controller driver adapted
to receive the motor controller signal and to control the speed of said fuel pump based upon the
motor controller signal (Figure 92).

The *574 patent Accused Instrumentalities comprise a fuel delivery system.

Figure 82

The *574 patent Accused Instrumentalities comprise a fuel delivery pipe (rail) adapted to deliver
fuel to fuel injectors (8) of an automotive vehicle. See below.
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Figure 83

The ’574 patent Accused Instrumentalities comprise a fuel pump (8) adapted to deliver fuel to
said fuel rail (2). See below.
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Figure 84

The ’574 patent Accused Instrumentalities comprise a fuel pressure sensor (1; G247) adapted to
measure the fuel rail pressure. See below.

160



Case 2:19-cv-10485-DML-SDD ECF No. 6 filed 04/30/19 PagelD.620 Page 161 of 267

Figure 85

161



Case 2:19-cv-10485-DML-SDD ECF No. 6 filed 04/30/19 PagelD.621 Page 162 of 267

The *574 patent Accused Instrumentalities comprise a low-pass filter adapted to filter the output
of said fuel pressure sensor to filter out pulses due to the opening and closing of the fuel
injectors.

Upon information and belief, the ECM (J623) filters the output of the fuel rail pressure sensor (1
below); thereby it also filters out the pulses detected from the fuel rail pressure sensor to thereby
filter the output of the fuel rail pressure sensor (1) in such a manner as to filter out pulses due to
the opening and closing of the fuel injectors.

Figure 86

The ’574 patent Accused Instrumentalities comprise a fuel pump motor controller (J538). See
below.
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Figure 87

The ’574 patent Accused Instrumentalities comprise a feed forward controller adapted to provide
a feed forward signal having fuel pump motor control parameters based upon a set-point fuel
pressure and the average fuel flow through said system.

For example, the Engine Control Module (J623) and Fuel pump control module (J538) are feed
forward controllers adapted to provide a feed forward signal having fuel pump motor control
parameters based upon a set-point fuel pressure and the aver fuel flow through said system. See
below.

For example, the Fuel gauge sending unit (14) shown immediately below, sends fuel data to the
ECM, which calculates the estimated average fuel flow through the system.
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Figure 88

The ’574 patent Accused Instrumentalities comprise a first summing junction adapted to
compare the fuel rail pressure to the set-point fuel pressure and to generate an error value based
upon the difference between the fuel rail pressure and the set-point fuel pressure.

As shown immediately below, the fuel (rail) pressure sensor (1) generates a signal corresponding
to the fuel rail pressure. The fuel rail pressure generated by the fuel (rail) pressure sensor is
compared to the set point fuel (rail) pressure (calculated and generated by the ECM). When the
fuel rail pressure and the set-point fuel pressure differ, an error value is generated based upon the
difference.
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Figure 89

The ’574 patent Accused Instrumentalities comprise a feed back controller adapted to receive the
error value and to generate a feed back control signal.

For example, the ECM (J623) is a feed back controller) adapted to receive the error value and
generate a feed back control signal.
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Figure 90

The ’574 patent Accused Instrumentalities comprise a second summing junction adapted to
receive the feed back control signal from said feed back controller and the feed forward control
signal from the feed forward controller and to modify the fuel pump motor control parameters of
the feed forward control signal based upon the feed back control signal to generate a motor
controller signal.

For example, the ECM (J623) shown below is a feed back controller and a feed forward
controller.
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For example, as shown below, the fuel pump control module (J538) is a feed forward controller
and a feed back controller which modifies the fuel pump motor control parameters of the feed
forward control signal based upon the feed back control signal to generate a motor controller
signal.
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The fuel (rail) pressure sensor (2) installed on the fuel cylinder (fuel rail) and the fuel pressure
regulator valve (N276) deliver the modified feed forward control signal based upon the error
signal (received from the ECM (J623)) thereby generating a motor controller signal and sending
the motor control signal to the fuel pump motor controlled by the fuel pump motor control
module (J538). This is accomplished via the fuel delivery unit (GX1) with the fuel pump (G6)
with the fuel pump control module (J538).

Figure 91

he ’574 patent Accused Instrumentalities comprise a fuel pump motor controller driver adapted
to receive the motor controller signal and to control the speed of said fuel pump based upon the
motor controller signal.

For example, the fuel pump motor controller (J538) (shown below) driver is adapted to receive

the motor controller signal (from the ECM (J623) shown above) and to control the speed of said
fuel pump based on the motor control signal.
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Based upon the totality of the foregoing evidence, and based further upon information and belief,
the 574 patent Accused Instrumentalities include a fuel delivery system comprising: a fuel rail
adapted to deliver fuel to fuel injectors of an automotive vehicle, a fuel pump adapted to deliver
fuel to said fuel rail, a fuel pressure sensor adapted to measure the fuel rail pressure, a low-pass
filter adapted to filter the output of said fuel pressure sensor to filter out pulses due to the
opening and closing of the fuel injectors, and a fuel pump motor controller having: a feed
forward controller adapted to provide a feed forward signal having fuel pump motor control
parameters based upon a set-point fuel pressure and the average fuel flow through said system; a
first summing junction adapted to compare the fuel rail pressure to the set-point fuel pressure and
to generate an error value based upon the difference between the fuel rail pressure and the set-
point fuel pressure; a feed back controller adapted to receive the error value and to generate a
feed back control signal; a second summing junction adapted to receive the feed back control
signal from said feed back controller and the feed forward control signal from the feed forward
controller and to modify the fuel pump motor control parameters of the feed forward control
signal based upon the feed back control signal to generate a motor controller signal; and a fuel
pump motor controller driver adapted to receive the motor controller signal and to control the
speed of said fuel pump based upon the motor controller signal.

Figure 92
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COUNT XIIT — INFRINGEMENT OF U.S. PATENT NO. 6,609,497

95. The allegations set forth in the foregoing paragraphs 1 through 94 are
incorporated into this Thirteenth Claim for Relief.

96. On August 26, 2003, U.S. Patent No. 6,609,497 (“the 497 patent™), entitled
“Method for Determining MBT Timing in an Internal Combustion Engine,” was duly and legally
issued by the United States Patent and Trademark Office. A true and correct copy of the 497
patent is attached as Exhibit 13.

97. Plaintiff is the assignee and owner of the right, title and interest in and to the 497
patent, including the right to assert all causes of action arising under said patents and the right to
any remedies for infringement of them.

98. Upon information and belief, Defendants have directly infringed at least claim 1
of the *497 patent by making, using, selling, importing and/or providing and causing to be used
the 2012-2018 Tiguan, 2012-2018 Audi A3, 2012-2018 Audi A4, 2012-2018 Audi AS, 2012-
2018 Audi A6,2016-2018 Audi TT, 2015-2018 Audi S3, 2015-2018 VW Golf, 2012-2018 VW
Golf GTI, 2015-2018 VW Golf R, 2015-2018 Golf Sportwagon, 2013-2018 Jetta GLI, 2014-
2018 VW Jetta Sedan, 2014-2018 VW Passat, 2012-2017 WV CC, 2012-2018 VW Beetle, 2018
VW Atlas, 2015- 2018 Audi Q3, 2012-2018 Audi Q5, and 2017-2018 Porsche Macan with the
EAS888 engines (the “’497 patent Accused Instrumentalities™).

99. In particular, claim 1 of the *497 patent recites a method of controlling an internal
combustion engine, said engine having at least one cylinder, said method comprising the steps
of: measuring the combustion pressure in said at least one cylinder at at least two discrete times
during a combustion cycle; calculating a net combustion pressure change in said at least one
cylinder based on said measured combustion pressures; calculating the second derivative of said

net combustion pressure change; calculating the maximum acceleration point of said net
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combustion pressure change from said second derivative of said net combustion pressure change;
and varying the spark timing of said engine until said maximum acceleration point is aligned
with top dead center to achieve maximum braking torque spark timing.

100.  On information and belief, the *497 patent Accused Instrumentalities infringe
claim 1 of the *497 patent. The *497 patent Accused Instrumentalities practice a method of
controlling an internal combustion engine (Figure 93), said engine having at least one cylinder
(Figure 93), said method comprising the steps of: measuring the combustion pressure in said at
least one cylinder at at least two discrete times during a combustion cycle (Figure 94);
calculating a net combustion pressure change in said at least one cylinder based on said
measured combustion pressures (Figure 95) calculating the second derivative of said net
combustion pressure change (Figure 96); calculating the maximum acceleration point of said net
combustion pressure change from said second derivative of said net combustion pressure change
(Figure 97); and varying the spark timing of said engine until said maximum acceleration point

is aligned with top dead center to achieve maximum braking torque spark timing (Figure 98).

173



Case 2:19-cv-10485-DML-SDD ECF No. 6 filed 04/30/19 PagelD.633 Page 174 of 267

174



Case 2:19-cv-10485-DML-SDD ECF No. 6 filed 04/30/19 PagelD.634 Page 175 of 267

As shown above, the Engine Management System including the Engine Control Module (ECM;
J623) controls the Audi 1.8L and 2.0L Third Generation EA888 Engines (internal combustion
engine). The 497 patent Accused Instrumentalities comprise the Audi 1.8L and 2.0L Third
Generation EA888 Engines.

Figure 93

The *497 patent Accused Instrumentalities comprise a method of controlling an internal
combustion engine, said engine having at least one cylinder, wherein said method comprises
measuring the combustion pressure in said at least one cylinder at least at two discrete times
during a combustion cycle. As shown below, DTC PO3AF, Cylinder 3 Pressure Too High,
utilizes the Knock Control Function to detect Knock Activity (cylinder pressure) at two discrete
times during a combustion cycle; it detects (measures) knock in both the main knock window
and the pre-knock window (two discrete times).

As shown below, the engine control system comprises the knock sensor. The PCM calculates
cylinder combustion pressure as derived from the knock sensor input.
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eSelf-Study Program 920243
As shown below, DTC PO3AF corresponds to a condition where Cylinder 3 pressure is too high

(implying that at least combustion pressure in Cylinder 3 is measured). The PCM calculates
combustion pressure derived from the knock sensor input.
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ALLDATA

The ECM/PCM detects cylinder pressure as demonstrated by the Diagnostic Trouble Code
(DTC) shown above. Based upon information and belief, the cylinder pressure is measured at
least at two discrete times during a combustion cycle.

Figure 94

As shown below, DTC PO3AF corresponds to a condition where Cylinder 3 pressure is too high
(implying that at least combustion pressure in Cylinder 3 is measured). The PCM calculates
combustion pressure derived from the knock sensor input. Additionally, the PCM calculates the
cylinder pressure (combustion pressure) at two discrete times in both the main knock window
and the pre-knock window, the net pressure (difference between second and first discrete
combustion pressure measurements) is calculated.
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ALLDATA

The ECM/PCM detects cylinder pressure as demonstrated by the Diagnostic Trouble Code
(DTC) shown above. Based upon information and belief, the ECM/PCM calculates a net
combustion pressure change based on measured combustion pressures in service of achieving
maximum brake torque (MBT).

Figure 95

The *497 patent Accused Instrumentalities practice a method of controlling an internal
combustion engine, said engine having at least one cylinder, wherein said method comprises
calculating the second derivative of said net combustion pressure change.
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ALLDATA

The ECM/PCM has the ability to detect cylinder pressure at two discrete times as demonstrated
by the Diagnostic Trouble Code (DTC) shown above. Based upon information and belief, the
ECM/PCM calculates a second derivative of said net combustion pressure change.

Figure 96

The *497 patent Accused Instrumentalities comprise a method of controlling an internal
combustion engine, said engine having at least one cylinder, wherein said method comprises
calculating the maximum acceleration point of said net combustion pressure change from said
second derivative of said net combustion pressure change.
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ALLDATA

The ECM/PCM has the ability to detect cylinder pressure at two discrete times as demonstrated
by the Diagnostic Trouble Code (DTC) shown above. Based upon information and belief, the
ECM/PCM calculates a maximum acceleration point of a net combustion pressure change from
said second derivative of said net combustion pressure change.

Figure 97

The *497 patent Accused Instrumentalities comprise a method of controlling an internal
combustion engine, said engine having at least one cylinder, wherein said method comprises
varying the spark timing of said engine until said maximum acceleration point is aligned with top
dead center to achieve maximum braking torque spark timing.
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The ECM has the ability to retard ignition timing (vary spark timing) based on knock detection
as this has been the state of the art for quite some time. Based upon information and belief, the
ECM varies the spark timing of the engine until the maximum acceleration point is aligned with
top dead center to achieve maximum braking torque spark timing.

Figure 98

Based upon the totality of the foregoing evidence, and based further upon information and belief,
the *497 patent Accused Instrumentalities practice “a method of controlling an internal
combustion engine, said engine having at least one cylinder, said method comprising the steps
of: measuring the combustion pressure in said at least one cylinder at at least two discrete times
during a combustion cycle; calculating a net combustion pressure change in said at least one
cylinder based on said measured combustion pressures; calculating the second derivative of said
net combustion pressure change; calculating the maximum acceleration point of said net
combustion pressure change from said second derivative of said net combustion pressure change;
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and varying the spark timing of said engine until said maximum acceleration point is aligned
with top dead center to achieve maximum braking torque spark timing.”

COUNT XTIV — INVIIITFRINGEMENT OF U.S. PATENT NO. 6,571,157

101.  The allegations set forth in the foregoing paragraphs 1 through 100 are
incorporated into this Fourteenth Claim for Relief.

102.  On May 23, 2003, U.S. Patent No. 6,571,157 (“the *157 patent™), entitled “Oil
Pressure Diagnostic Strategy for a Hybrid Electric Vehicle,” was duly and legally issued by the
United States Patent and Trademark Office. A true and correct copy of the *157 patent is
attached as Exhibit 14.

103. Plaintiff is the assignee and owner of the right, title and interest in and to the 157
patent, including the right to assert all causes of action arising under said patents and the right to
any remedies for infringement of them.

104.  Upon information and belief, Defendants have directly infringed at least claims 1
and 14 of the *157 patent by making, using, selling, importing and/or providing and causing to be
used the 2013-2017 Volkswagen Jetta Hybrid and 2016-2018 Audi A3 Sportback e-tron (the
“’157 patent Accused Instrumentalities”).

105. In particular, claim 1 of the 157 patent recites a diagnostic system for controlling
an engine low oil pressure indicator in a hybrid electric vehicle, comprising: a powertrain having
an engine and an electric traction motor; an oil pressure sensor/sending unit mechanically
connected to the engine; an engine speed sensor/sending unit mechanically connected to the
engine; a controller having connections to the oil pressure sensor and engine speed sensor; a low
oil pressure indicator electrically connected to the controller; a mode selector having modes for
“off” and “run/start”; and the controller configured to prevent activation of the low oil pressure

indicator when the mode selector is in the “run/start” mode and the engine is not running.
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106.  On information and belief, the *157 patent Accused Instrumentalities infringe
claim 1 of the *157 patent. The *157 patent Accused Instrumentalities comprise a diagnostic
system for controlling an engine low oil pressure indicator in a hybrid electric vehicle (Figure
99), comprising: a powertrain having an engine and an electric traction motor (Figure 100); an
oil pressure sensor/sending unit mechanically connected to the engine (Figure 101); an engine
speed sensor/sending unit mechanically connected to the engine (Figure 102); a controller
having connections to the oil pressure sensor and engine speed sensor (Figure 103); a low oil
pressure indicator electrically connected to the controller (Figure 104); a mode selector having
modes for “off” and “run/start” (Figure 105); and the controller configured to prevent activation
of the low oil pressure indicator when the mode selector is in the “run/start” mode and the engine
is not running (Figure 106).

As demonstrated in the exemplary images below, the *157 patent Accused Instrumentalities

comprise a data bus diagnostic interface, which controls an engine low oil pressure indicator via
the CAN data Bus, Engine Control Module (ECM), and dash panel.

Audi eTron dashboard engine oil pressure indicator example from the owner’s manual
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Figure 99

As demonstrated in the exemplary images below, the *157 patent Accused Instrumentalities
comprise an electric traction motor (Electro-drive Drive Motor V141).
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Figure 100

As demonstrated in the exemplary images below, the *157 patent Accused Instrumentalities
comprise an oil pressure sensor/sending unit (# 2) mechanically connected to the engine.
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Figure 101

As demonstrated in the exemplary images below, the *157 patent Accused Instrumentalities
comprise an engine speed sensor/sending unit (G28) mechanically connected to the engine.
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Figure 102
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The *157 patent Accused Instrumentalities comprise a Controller Area Network (CAN), the
ECM and have connections to the oil pressure sensor and the engine speed sensor via the ECM.

As implied in the exemplary image immediately below, the oil pressure sender is connected to
the ECM (J623).

As implied in the exemplary image immediately below, the engine speed sensor is connected to
the PCM which receives and evaluates signals and send those signals out on the Controller Area
Network (CAN data bus).
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Figure 103

The *157 patent Accused Instrumentalities comprise the CAN data bus, which is a controller

electrically connected to the low oil pressure indicator in the dash panel via the ECM, as shown
in the exemplary images below.

200



Case 2:19-cv-10485-DML-SDD ECF No. 6 filed 04/30/19 PagelD.660 Page 201 of 267

Figure 104

The *157 patent Accused Instrumentalities comprise a mode selector having modes for “off” and
“run/start.
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Audi A3 Owner’s Manual
Figure 105

As demonstrated in the exemplary images below, the *157 patent Accused Instrumentalities
comprise the Hybrid Manager software in the ECM J623 that prevents activation of the low oil
pressure indicator when the vehicle comes to a stop (engine auto stop when vehicle in run/start
mode) or during electric motor only driving.
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Audi A3 Owner’s Manual

Figure 106

107.  Claim 14 of the *157 patent recites the diagnostic system of claim 1, wherein the
low oil pressure indicator comprises a lamp.

108.  On information and belief, the *157 patent Accused Instrumentalities infringe
claim 14 of the *157 patent. The *157 patent Accused Instrumentalities comprise the diagnostic
system of claim 1, wherein the low oil pressure indicator comprises a lamp (Figure 107).

As shown below, the 157 patent Accused Instrumentalities comprise a lamp to indicate low oil
pressure.

Figure 107
COUNT XV — INFRINGEMENT OF U.S. PATENT NO. 6,736,122

109. The allegations set forth in the foregoing paragraphs 1 through 108 are

incorporated into this Fifteenth Claim for Relief.
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110. On May 18, 2004, U.S. Patent No. 6,736,122 (“the *122 patent”), entitled “Motor
Vehicle Engine Synchronization,” was duly and legally issued by the United States Patent and
Trademark Office. A true and correct copy of the *122 patent is attached as Exhibit 15.

111. Plaintiff is the assignee and owner of the right, title and interest in and to the *122
patent, including the right to assert all causes of action arising under said patents and the right to
any remedies for infringement of them.

112.  Upon information and belief, Defendants have directly infringed at least claim 1
of the *122 patent by making, using, selling, importing and/or providing and causing to be used
the 2012-2018 Tiguan, 2012-2018 Audi A3, 2012-2018 Audi A4, 2012-2018 Audi A5, 2012-
2018 Audi A6, 2016-2018 Audi TT, 2015-2018 Audi S3, 2015-2018 VW Golf, 2012-2018 VW
Golf GTI, 2015-2018 VW Golf R, 2015-2018 Golf Sportwagon, 2013-2018 Jetta GLI, 2014-
2018 VW Jetta Sedan, 2014-2018 VW Passat, 2012-2017 WV CC, 2012-2018 VW Beetle, 2018
VW Atlas, 2015- 2018 Audi Q3, 2012-2018 Audi Q5, and 2017-2018 Porsche Macan with the
EAS88S (the “’122 patent Accused Instrumentalities”).

113.  In particular, claim 1 of the 122 patent recites an internal combustion engine,
comprising a number of cylinders, the or each cylinder containing a four-stroke reciprocating
piston, an exhaust conduit, one or more engine operating condition sensors including an exhaust
gas sensor in the exhaust conduit for measuring the composition of the exhaust gas, a fuel
injection system, and an engine management system for controlling the operation of the engine
including the fuel injection system and the air/fuel ratio for at least one cylinder, wherein the
engine management system contains engine operation data, the engine operation data being
related to expected engine operation with engine fueling on the correct stroke and/or engine
fueling on an incorrect stroke, and the engine management system is arranged to: a) receive from

said sensor(s) respective signal(s); b) oscillate the air/fuel ratio between a relatively rich level
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and a relatively lean level, the exhaust gas composition varying depending on the air/fuel ratio;
c) reverse the direction of change of the air/fuel ratio when the exhaust gas composition is sensed
as being indicative of rich engine operation or lean engine operation; d) determine the temporal
characteristics of the oscillation in the air/fuel ratio; and e) determine whether or not the engine
is being fueled on the correct stroke by comparing said temporal characteristics with said
relevant engine operation data.

114.  On information and belief, the *122 patent Accused Instrumentalities infringe
claim 1 of the *122 patent. The *122 patent Accused Instrumentalities comprise an internal
combustion engine (Figure 108), comprising a number of cylinders (Figure 108), the or each
cylinder containing a four-stroke reciprocating piston (Figure 108), an exhaust conduit (Figure
109), one or more engine operating condition sensors including an exhaust gas sensor in the
exhaust conduit for measuring the composition of the exhaust gas (Figure 110), a fuel injection
system (Figures 110-111), and an engine management system for controlling the operation of the
engine including the fuel injection system and the air/fuel ratio for at least one cylinder (Figure
112), wherein the engine management system contains engine operation data, the engine
operation data being related to expected engine operation with engine fueling on the correct
stroke and/or engine fueling on an incorrect stroke (Figure 112), and the engine management
system (Figure 112) is arranged to: a) receive from said sensor(s) respective signal(s) (Figure
113); b) oscillate the air/fuel ratio between a relatively rich level and a relatively lean level, the
exhaust gas composition varying depending on the air/fuel ratio (Figure 114); c) reverse the
direction of change of the air/fuel ratio when the exhaust gas composition is sensed as being
indicative of rich engine operation or lean engine operation (Figure 115); d) determine the

temporal characteristics of the oscillation in the air/fuel ratio (Figure 115); and e) determine
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whether or not the engine is being fueled on the correct stroke by comparing said temporal
characteristics with said relevant engine operation data (Figure 115).

The *122 patent Accused Instrumentalities comprise an internal combustion engine, comprising a
number of cylinders, the or each cylinder containing a four-stroke reciprocating piston.

The all-new 2018 Volkswagen Tiguan—the second-generation of the vehicle—is powered by the
latest version of the EA888 four-cylinder engine, the 2.0L TSI EA888 Gen3 B-Cycle (Budack-
cycle, earlier post), coupled with an 8-speed automatic. This is the only engine/transmission
combination available in the Tiguan in the US. 4Motion with Active Control all-wheel drive
system is optional. The core element of the new engine is a new combustion process combining
short intake events with a high compression ratio.

http.//www.greencarcongress.com/2017/06/20170627-tiguan.html

Figure 108

As depicted below, the integrated exhaust manifold is part of the exhaust conduit.
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https.//parts.vw.com/a/Volkswagen _Tiguan/48838109 _5962725/EXHAUST-
COMPONENTS/9245245. html

Figure 109
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As shown below, the oxygen sensor is an exhaust gas sensor in the exhaust conduit for
measuring the composition of the exhaust gas.

Figure 110
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As shown below, the Multiport Fuel Injection System (MF]I) is a fuel injection system.

Figure 111

As shown below, the Engine Control Module (ECM) is an engine management system for
controlling the operation of the engine including the fuel injection system and the air/fuel ratio
for at least one cylinder. The PCM monitors and determines the air/fuel mixture. The sensors
provide engine operation data to the engine management system. The engine operation data
related to expected engine operation (whether or not proper combustion of the engine is achieved
or not) with engine fueling on the correct stroke (i.e. combustion) and/or engine fueling (fuel

injection time) on an incorrect stoke (monitored proper combustion) by the Engine Control
Module (ECM).

Upon information and belief, information related to the terms “fueling on the correct stroke” or

“fueling on an incorrect stroke” is not publicly available, and only in the possession of

Volkswagen. However, in my opinion this element is highly likely present in the *122 patent
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Accused Instrumentalities. This information is highly likely to be contained in the software from
the ECM.

Figure 112

The *122 patent Accused Instrumentalities comprise an engine management system is arranged
to receive from said sensor(s) respective signal(s).

For example, as shown below, the ECM receives signals from the sensors.
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Figure 113

For example, as shown below, the engine management system oscillates the air/fuel ratio (the
PCM increases or decrease fuel injection duration) depending on the air/fuel ratio (measured by
the oxygen sensor in the exhaust stream) as measured by the exhaust gas oxygen sensors (8 & 9).

Figure 114

As exemplified below, the PCM reverses the direction of change of the air/fuel ration (from rich
to lean, or lean to rich) when the exhaust gas composition sensed (measured by the oxygen
sensor in the exhaust stream) as being indicative of rich engine operation or lean engine
operation (detects a wide range of air fuel ratios; closed-loop fuel control operation changes
direction between rich and lean). When this occurs at too slow of a rate from rich to lean, the
PCM sets DTC P0139. The temporal characteristics (the measured amplitude versus the
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amplitude of a slow sensor) of the oscillation in the air/fuel ratio (oscillates between rich and
lean). The PCM monitors the switch rate frequency of the exhaust gas oxygen sensors between
rich and lean and vice versa and is capable of determining when the frequency is not correct.

Upon information and belief, a determination whether or not the engine is being fueled on the
correct stroke is determined by the ECM and the MFI wherein temporal characteristics (shown
above) are compared with relevant engine operation data (shown above).

Based upon the totality of the foregoing evidence, and based further upon information and belief,
the 122 patent Accused Instrumentalities include “an internal combustion engine, comprising a
number of cylinders, the or each cylinder containing a four-stroke reciprocating piston, an
exhaust conduit, one or more engine operating condition sensors including an exhaust gas sensor
in the exhaust conduit for measuring the composition of the exhaust gas, a fuel injection system,
and an engine management system for controlling the operation of the engine including the fuel
injection system and the air/fuel ratio for at least one cylinder, wherein the engine management
system contains engine operation data, the engine operation data being related to expected engine
operation with engine fueling on the correct stroke and/or engine fueling on an incorrect stroke,
and the engine management system is arranged to: a) receive from said sensor(s) respective
signal(s); b) oscillate the air/fuel ratio between a relatively rich level and a relatively lean level,
the exhaust gas composition varying depending on the air/fuel ratio; ¢) reverse the direction of
change of the air/fuel ratio when the exhaust gas composition is sensed as being indicative of
rich engine operation or lean engine operation; d) determine the temporal characteristics of the
oscillation in the air/fuel ratio; and e) determine whether or not the engine is being fueled on the
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correct stroke by comparing said temporal characteristics with said relevant engine operation
data.”

Figure 115
COUNT XVI — INFRINGEMENT OF U.S. PATENT NO. 6,757,149

115. The allegations set forth in the foregoing paragraphs 1 through 114 are
incorporated into this Sixteenth Claim for Relief.

116.  On Jun. 29, 2004, U.S. Patent No. 6,757,149 (“the *149 patent™), entitled “Method
for Controlling Fuel Injector Valve Solenoid Current,” was duly and legally issued by the United
States Patent and Trademark Office. A true and correct copy of the *149 patent is attached as
Exhibit 16.

117. Michigan Motor is the assignee and owner of the right, title and interests in and to
the *149 patent, including the right to assert all causes of action arising under said patents and the
right to any remedies for infringement of them.

118.  Upon information and belief, Defendants have directly infringed at least claim 1
of the *149 patent by making, using, selling, importing and/or providing and causing to be used
at least the 2013-2017 Volkswagen Jetta Hybrid and 2016-2018 Audi A3 e-tron Sportback (the
“’149 patent Accused Instrumentalities”).

119. In particular, claim 1 of the 149 patent recites a method of controlling a fuel
injector valve solenoid comprising: generating a set-point signal to model a desired current
profile flowing through the valve solenoid; providing a current controller adapted to regulate the
current flowing through the valve solenoid; and regulating the current flowing through the valve

solenoid such that the current flowing through the valve solenoid closely matches the set point

signal.
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120. On information and belief, the *149 patent Accused Instrumentalities infringe
claim 1 of the *149 patent. The *149 patent Accused Instrumentalities practice a method of
controlling a fuel injector valve solenoid (Figure 116) comprising: generating a set-point signal
to model a desired current profile flowing through the valve solenoid (Figure 117); providing a
current controller adapted to regulate the current flowing through the valve solenoid (Figure
117); and regulating the current flowing through the valve solenoid such that the current flowing
through the valve solenoid closely matches the set point signal (Figure 117).

For example, as shown below, the Engine Control Module (ECM) are microcontrollers which
practice a method of controlling a fuel injector valve solenoid.

Audi 1.4L TFSI SSP 432

Figure 116
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For example, as shown below, a set point signal is generated by the ECM to model a desired
current profile flowing through the valve solenoid with a peak of up to 12 amperes and a holding
current of 2.6 amperes.

Audi 1.4L TFSI SSP 432

Upon information and belief a current controller associated with the ECM and the valve solenoid
regulates the current flowing through the valve solenoid such that the current flowing through the
valve solenoid closely matches the set point signal.

Figure 117

COUNT XVII — INFRINGEMENT OF U.S. PATENT NO. 7,116,081

121.  The allegations set forth in the foregoing paragraphs 1 through 120 are
incorporated into this Seventeenth Claim for Relief.

122. On Oct. 3, 2006, U.S. Patent No. 7,116,081 (“the 081 patent”), entitled “Thermal
Protection Scheme for High Output Vehicle Alternator,” was duly and legally issued by the
United States Patent and Trademark Office. A true and correct copy of the *081 patent is
attached as Exhibit 17.

123.  Michigan Motor is the assignee and owner of the right, title and interests in and to
the *081 patent, including the right to assert all causes of action arising under said patents and the

right to any remedies for infringement of them.
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124.  Upon information and belief, Defendants have directly infringed at least claim 1
of the 081 patent by making, using, selling, importing and/or providing and causing to be used
the 2013-2017 Volkswagen Jetta Hybrid and 2016-2018 Audi A3 e-tron Sportback (the “’081
patent Accused Instrumentalities”).

125.  In particular, claim 1 of the *081 patent recites a thermal protection system for a
high output vehicle alternator, said system comprising: a duty cycle control system; an alternator
having a temperature limit and at least one rotor speed limit, said alternator operably connected
to said duty cycle control system; a field current supply to said alternator; an alternator rotor
speed sensor in communication with said duty cycle control system for determining an alternator
rotor speed; and an alternator temperature sensor in communication with said duty cycle control
system, for determining an alternator temperature, wherein said duty cycle control system
regulates said field current supply to said alternator based on said alternator rotor speed and said
alternator temperature in order to maintain said alternator temperature below said temperature
limit and prevent excess heat from being generated.

126.  On information and belief, the 081 patent Accused Instrumentalities infringe
claim 1 of the ’081 patent. The *081 patent Accused Instrumentalities comprise a thermal
protection system for a high output vehicle alternator (Figure 118-119), said system comprising:
a duty cycle control system (Figure 120); an alternator having a temperature limit and at least
one rotor speed limit, said alternator operably connected to said duty cycle control system
(Figure 121); a field current supply to said alternator (Figure 122); an alternator rotor speed
sensor in communication with said duty cycle control system for determining an alternator rotor
speed (Figure 123); and an alternator temperature sensor in communication with said duty cycle
control system, for determining an alternator temperature, wherein said duty cycle control system

regulates said field current supply to said alternator based on said alternator rotor speed and said
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alternator temperature in order to maintain said alternator temperature below said temperature

limit and prevent excess heat from being generated (Figure 123).
The drive motor serves as a high output alternator during regeneration in generator mode.
There exists a Drive Motor Temperature Sensor G712 and Drive Motor Rotor Position Sensor

G713 and DTCs POA2B, POA2C and POA2D that show a monitoring of an alternator thermal
protection system.

Figure 118
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Figure 119

The DTC POA3F implies a duty cycle control system in its reference to frequency. The captured
code from a live vehicle shows duty cycle control for battery charging.
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https://forums.ross-tech.com/showthread.php?15151-2017-Audi-A3-1-4-TFSI-E-TRON-CUKB-
(Germany)/page3

Upon information and belief, the element “duty cycle control system” is present in the 081
patent Accused Instrumentalities. As shown above, duty cycle control is used in charging the
battery and is referenced in the DTC. This information is contained in the C6 Battery Charging
Module software and hardware architecture.

Figure 120
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As shown below, the 081 patent Accused Instrumentalities comprise a method for an alternator
(Electro-drive Drive Motor V141 in generator mode) having a temperature limit (Drive Motor
Temperature Sensor G712) and at least one rotor speed limit (Drive Motor Rotor Position Sensor
G713) connected to a duty cycle control system (Electro Drive Control Module J841) that uses
pulse width modulated signals. Temperature limits are detailed in the Diagnostic Trouble Codes
(DTCs PO2AC & P02AD) also shown below.
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Figure 121

As shown below, the 3-phase power cable supplies the “field” current to the SMG (alternator).
Upon information and belief, the Electro Drive Motor V141 in generator mode (alternator) Drive
Motor Rotor Position Sensor G713 (rotor speed sensor) is in communication with the Electric

Drive Control Module J841 which supplies the field current to the Electro Drive Motor V141
when running in generator mode.

Figure 122
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As shown below, the Electro Drive Motor V141 in generator mode (alternator) Drive Motor
Rotor Position Sensor G713 (rotor speed sensor) is in communication with the Electric Drive
Control Module J841 (duty cycle control system) for determining the Electro Drive Motor V141
(alternator rotor) speed.

Moreover, as exemplified below, the 081 patent Accused Instrumentalities comprise a method
for an alternator temperature sensor (Drive Motor Temperature Sensor G712) in communication
with said duty cycle control system (Electro Drive Control Module J841), for determining an
alternator temperature, wherein said duty cycle control system regulates said field current supply
to said alternator (Electro-drive Drive Motor V141 in generator mode) based on said alternator
temperature in order to maintain said alternator temperature below said temperature limit and
prevent excess heat from being generated. The temperature limits for said alternator are detailed
in the Diagnostic Trouble Codes (DTCs PO2AC & P02AD) shown above.
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Figure 123

COUNT XVII — INFRINGEMENT OF U.S. PATENT NO. 8,909.482

127.  The allegations set forth in the foregoing paragraphs 1 through 126 are
incorporated into this Eighteenth Claim for Relief.

128. On Dec. 9, 2014, U.S. Patent No. 8,909,482 (“the *482 patent”), entitled “Device
for Measuring Power Consumption and Performance Relative to the Environment of a Power-
Consuming Unit,” was duly and legally issued by the United States Patent and Trademark

Office. A true and correct copy of the 482 patent is attached as Exhibit 18.
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129. Michigan Motor is the assignee and owner of the right, title and interests in and to
the 482 patent, including the right to assert all causes of action arising under said patents and the
right to any remedies for infringement of them.

130.  Upon information and belief, Defendants have directly infringed at least claim 1
of the *482 patent by making, using, selling, importing and/or providing and causing to be used
the 2013-2017 Volkswagen Jetta Hybrid and 2016-2018 Audi A3 Sportback e-tron (the “’482
patent Accused Instrumentalities”).

131. In particular, claim 1 of the *482 patent recites a device for measuring power
consumption and performance with respect to the environment of a power-consuming unit
comprising a data introduction module, which receives at least one power consumption value,
measured by a measurement apparatus of the power-consuming unit; an input device for
inputting waste production data; a display screen; and a computer with a processor and a
memory device having therein a plurality of instructions that, when executed by the processor,
cause the processor to (a) receive the at least one power consumption value from the data
introduction module, (b) receive the waste production data, (c) calculate an ecological parameter
based on the at least one power consumption value and the waste production data, and (d)
operate the display screen to display the calculated ecological parameter, wherein the calculated
ecological parameter is an adjusted mean of the sum of the deviations of the at least one power
consumption value with respect to a reference value corresponding to the at least one power
consumption value.

132.  On information and belief, the *482 patent Accused Instrumentalities infringe
claim 1 of the *081 patent. The *482 patent Accused Instrumentalities comprise a device for
measuring power consumption and performance with respect to the environment of a power-

consuming unit (Figure 124) comprising a data introduction module, which receives at least one
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power consumption value, measured by a measurement apparatus of the power-consuming unit;
an input device for inputting waste production data; a display screen; and a computer with a
processor and a memory device having therein a plurality of instructions that, when executed by
the processor, cause the processor to (a) receive the at least one power consumption value from
the data introduction module, (Figure 125) (b) receive the waste production data (Figures 125-
126), (c) calculate an ecological parameter based on the at least one power consumption value
and the waste production data, and (Figure 127) (d) operate the display screen to display the
calculated ecological parameter (Figure 127), wherein the calculated ecological parameter is an
adjusted mean of the sum of the deviations of the at least one power consumption value with
respect to a reference value corresponding to the at least one power consumption value (Figure
127).

As shown below, the Power Meter shows the power requested by the driver (device for
measuring power consumption and performance). The indicator also shows power consumption
and performance with respect to the environment (operation in Eco range) of the power
consuming unit.

Also, exemplified below, the electric power meter shows the power available from the electric
drive motor (device for measuring power consumption and performance). The electric power
meter allows the driver to depress the accelerator pedal only so far that the output of 20 kW
[motor] is not exceeded (shows power consumption and performance with respect to the
environment). This allows the driver to prevent an unwanted start of the combustion engine.
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Figure 124

As shown below, the engine control unit (ECU) J623 comprises a data introduction module,
which receives at least one power consumption value (load requirements), measured by a
measurement apparatus (hybrid CAN BUS and Powertrain CAN BUS) of the power-consuming
unit (drivetrain) (shown above).

Upon information and belief, the operating strategy for the electric drive motor and combustion
engine functions is integrated into the engine control unit (ECU) J623. The operating strategy
automatically selects the optimal operating state for the drive train and thereby avoids operating
ranges of the combustion engine with a low level of efficiency (The ECU is capable of
identifying and inputting waste production data). Where only a low torque or power output is
required, the engine is switched off.
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Figure 125

Upon information and belief, the operating strategy for the electric drive motor and combustion
engine functions is integrated into the data introduction module of the engine control unit (ECU)
J623 (the ECU practices is a computer with a processor and a memory device having therein a
plurality of instructions). The operating strategy (plurality of instructions) automatically selects
the optimal operating state for the drive train and thereby avoids operating ranges of the
combustion engine with a low level of efficiency (power consumption value) - where only a low
torque or power output is required, the engine is switched off. The ECU J623 receives input from
the heated Oxygen Sensor G130 which is an indication of engine operating efficiency, or
inefficiency, as in waste production, because it is located after the catalytic converter.
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Jetta 2011, Jetta 2015, 4-Cylinder Direct Injection (1.4L Engine, 4V, EA 211, Turbocharger
Hybrid) Edition 12.2017
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Figure 126

The ECU J623 receives input from the heated Oxygen Sensor G130 which is an indication of
engine operating efficiency, or inefficiency, and thus constitutes waste production data, because
the heated Oxygen Sensor G130 is located after the catalytic converter. The ECU J623 calculates
an ecological parameter (a particular mode of economic driving that results in the maximum
operating efficiency and thus, minimal environmental impact) based on the at least one power
consumption value (low level of engine efficiency) and the waste production data (oxygen sensor
output).
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Upon information and belief, the *482 patent Accused Instrumentalities calculate the ecological
parameter is an adjusted mean of the sum of the deviations of the at least one power consumption
value (low level of engine efficiency) with respect to a reference value corresponding to the at
least one power consumption value.

Based upon the totality of the foregoing evidence, and based further upon information and belief,
the 482 patent Accused Instrumentalities include “a device for measuring power consumption
and performance with respect to the environment of a power-consuming unit comprising a data
introduction module, which receives at least one power consumption value, measured by a
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measurement apparatus of the power-consuming unit; an input device for inputting waste
production data; a display screen; and a computer with a processor and a memory device having
therein a plurality of instructions that, when executed by the processor, cause the processor to (a)
receive the at least one power consumption value from the data introduction module, (b) receive
the waste production data, (c) calculate an ecological parameter based on the at least one power
consumption value and the waste production data, and (d) operate the display screen to display
the calculated ecological parameter, wherein the calculated ecological parameter is an adjusted
mean of the sum of the deviations of the at least one power consumption value with respect to a
reference value corresponding to the at least one power consumption value.”

Figure 127
COUNT XIX — INFRINGEMENT OF U.S. PATENT NO. 6.557.540

133.  The allegations set forth in the foregoing paragraphs 1 through 132 are
incorporated into this Nineteenth Claim for Relief.

134. On May 6, 2003, U.S. Patent No. 6,557,540 (“the ’540 patent”), entitled “Method
of Calculating a Valve Timing Command for an Engine,” was duly and legally issued by the
United States Patent and Trademark Office. A true and correct copy of the *540 patent is
attached as Exhibit 19.

135. Michigan Motor is the assignee and owner of the right, title and interests in and to
the ’540 patent, including the right to assert all causes of action arising under said patents and the
right to any remedies for infringement of them.

136. Upon information and belief, Defendants have directly infringed at least claims 1,
7, 11, and 14 of the *540 patent by making, using, selling, importing and/or providing and
causing to be used the 2011-2015 Volkswagen Jetta (2.0L) direct injection engine (the “’540
patent Accused Instrumentalities™).

137. In particular, claim 1 of the 540 patent recites a method for calculating a valve
timing command for an engine of a vehicle, comprising: obtaining an engine performance
command; receiving an environmental conditions signal; determining a valve feedforward term

based on the engine performance command and the environmental conditions signal; receiving
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an engine performance feedback; calculating a valve feedback term based on the engine
performance command and the engine performance feedback; and calculating a valve timing
command based on the valve feedforward term and the valve feedback term.

138.  On information and belief, the *540 patent Accused Instrumentalities infringe
claim 1 of the 540 patent. The ’540 patent Accused Instrumentalities practice a method for
calculating a valve timing command for an engine of a vehicle, comprising (Figure 128):
obtaining an engine performance command (Figure 129); receiving an environmental conditions
signal (Figure 130); determining a valve feedforward term based on the engine performance
command and the environmental conditions signal (Figure 131); receiving an engine
performance feedback (Figure 132); calculating a valve feedback term based on the engine
performance command and the engine performance feedback (Figure 133); and calculating a
valve timing command based on the valve feedforward term and the valve feedback term (Figure
134).

As depicted below the Engine Control Module (ECM) calculates valve timing for an engine of a
vehicle.

Figure 128
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For example, as shown below, the Accelerator Pedal Position Sensor provides a signal to the
ECM for the performance commands from the operator.

For example, as shown below, the Cruise Control Switch provides a signal to the ECM for the
performance commands based on the cruise control settings.
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For example, as shown below, an engine performance command (traction control signal and
acceleration signal) is obtained by the ECM.

https://www.newcenturyvw.com/blog/how-does-volkswagen-electronic-stability-control-work/

For example, as shown below, the electronic stability program (ESP) sensor unit (G419), and
ABS control module and wheel speed sensors obtain engine performance commands.
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Figure 129

For example, as depicted below, the Manifold Absolute Pressure (MAP) sensors (G71) measure
barometric pressure during key on, engine off (KOEQO) which is received by the ECM (J623).
Also, the Intake Air Temperature Sensor (IATS; G42) senses the temperature of the incoming air
which is received by the ECM (J623).
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Figure 130

For example, using the Accelerator Pedal Module (GX2), which controls the Accelerator Pedal
Position Sensor (G79) and the Accelerator Position Sensor 2 (G185), engine performance
commands are sent, via the Engine Control Module (ECM; J623) and the environmental
conditions signal(s) are sent using environmental commands from the IATS and MAPS (shown

above) which send the environmental conditions signals to the ECM to determine a valve feed
forward term.
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Figure 131

For example, the Engine Control Module (ECM; J623) receives engine performance feedback
from various sensors including the engine speed sensor (G28) shown below.
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Figure 132

For example, as shown below the ECM (J623) calculates a valve feedback term which is
communicated to the camshaft adjustment valve (N205) capable of advancing or retarding the
camshaft (adjusting itself) based on a performance command (i.e. from the Accelerator Pedal
Module) and the performance feedback (i.e. engine speed sensor (G28 (shown above)).
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Figure 133

For example, as shown below the ECM (J623) calculates a valve timing command which is
communicated to the camshaft adjustment valve (N205) based on data from sensors such as the
Accelerator Pedal Position Sensor (G79) and Accelerator Pedal Position Sensor 2 (G185) and the
Accelerator Pedal Module (GX2)(feedforward term) and the engine performance based on
engine speed sensor input (G28 (shown above)) (valve feedback term).

245



Case 2:19-cv-10485-DML-SDD ECF No. 6 filed 04/30/19 PagelD.705 Page 246 of 267

Figure 134

139. In particular, claim 7 of the 540 patent recites the method of claim 1 wherein said
receiving an engine performance feedback includes receiving engine speed data.

140. On information and belief, the *540 patent Accused Instrumentalities infringe
claim 7 of the ’540 patent. The *540 patent Accused Instrumentalities practice the method of
claim 1 wherein said receiving an engine performance feedback includes receiving engine speed

data (Figure 135).
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As shown below, the engine speed sensor (G28) provides engine performance feedback that is
sent to the ECM (J623).

Figure 135

141. In particular, claim 11 of the *540 patent recites the method of claim 1 further
comprising receiving fuel conversion data.

142.  On information and belief, the *540 patent Accused Instrumentalities infringe
claim 11 of the *540 patent. The ’540 patent Accused Instrumentalities practice the method of

claim 1 further comprising receiving fuel conversion data (Figure 136).
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For example, the Heated Oxygen Sensor (G39) and the Oxygen sensor after three-way catalytic
converter (G130) send fuel conversion data to the ECM (J623).

Figure 136

143.  In particular, claim 14 of the *540 patent recites the method of claim 1 further
comprising receiving engine emissions data.

144.  On information and belief, the *540 patent Accused Instrumentalities infringe
claim 14 of the *540 patent. The ’540 patent Accused Instrumentalities practice the method of

claim 1 further comprising receiving engine emissions data. (Figure 137).
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Figure 137

Based upon the totality of the foregoing evidence, and based further upon information and belief,
the 540 patent Accused Instrumentalities practice “a method for calculating a valve timing
command for an engine of a vehicle, comprising: obtaining an engine performance command;
receiving an environmental conditions signal; determining a valve feedforward term based on the
engine performance command and the environmental conditions signal; receiving an engine
performance feedback; calculating a valve feedback term based on the engine performance
command and the engine performance feedback; and calculating a valve timing command based
on the valve feedforward term and the valve feedback term.”

COUNT XX — INFRINGEMENT OF U.S. PATENT NO. 6,345,604

145. The allegations set forth in the foregoing paragraphs 1 through 144 are
incorporated into this Twentieth Claim for Relief.

146. On Feb. 12, 2002, U.S. Patent No. 6,345,604 (“the 604 patent™), entitled
“Electronically Controlled Throttle Valve with Commanded Default Position for the Throttle

Valve of an Internal Combustion Engine,” was duly and legally issued by the United States
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Patent and Trademark Office. A true and correct copy of the *604 patent is attached as Exhibit
20.

147. Michigan Motor is the assignee and owner of the right, title and interests in and to
the *604 patent, including the right to assert all causes of action arising under said patents and the
right to any remedies for infringement of them.

148.  Upon information and belief, Defendants have directly infringed at least claim 1
of the 604 patent by making, using, selling, importing and/or providing and causing to be used
the 2013-2018 Passat Sedan, 2012-2016 CC, 2012-2017 Touareg, 2018-2019 Atlas, and 2012-
2016 Porsche Cayenne (the “’604 patent Accused Instrumentalities™).

149. In particular, claim 1 of the *604 patent recites a throttle controller for an internal
combustion engine having a throttle body including an adjustable throttle valve in an intake air
passage; a throttle valve actuator motor connected to the throttle valve for activating the throttle
valve between a closed position and a full-open position; a throttle position sensor connected to
the throttle valve for developing a position signal indicating the actual throttle valve position; an
ignition switch for initiating engine startup and engine shutdown and for developing an engine
shutdown signal; an accelerator pedal and an accelerator position sensor for developing an actual
accelerator pedal position signal; and an electronic microprocessor comprising an input signal
conditioning circuit receiving the engine shutdown signal, the electronic microprocessor
including means for developing a throttle valve actuator motor control signal responsive to the
presence of an engine shutdown signal whereby the throttle valve actuator motor adjusts the
throttle plate to a throttle plate position between the closed position and the fully open position to
prevent throttle plate freezing when the engine is shut down.

150.  On information and belief, the 604 patent Accused Instrumentalities infringe

claim 1 of the *604 patent. The *604 patent Accused Instrumentalities comprise a throttle
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controller for an internal combustion engine having a throttle body including an adjustable
throttle valve in an intake air passage (Figure 138); a throttle valve actuator motor connected to
the throttle valve for activating the throttle valve between a closed position and a full-open
position (Figure 139); a throttle position sensor connected to the throttle valve for developing a
position signal indicating the actual throttle valve position (Figure 140); an ignition switch for
initiating engine startup and engine shutdown and for developing an engine shutdown signal
(Figure 141); an accelerator pedal and an accelerator position sensor for developing an actual
accelerator pedal position signal (Figure 142); and an electronic microprocessor comprising an
input signal conditioning circuit receiving the engine shutdown signal (Figure 143), the
electronic microprocessor including means for developing a throttle valve actuator motor control
signal responsive to the presence of an engine shutdown signal whereby the throttle valve
actuator motor adjusts the throttle plate to a throttle plate position between the closed position
and the fully open position to prevent throttle plate freezing when the engine is shut down

(Figure 144).
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The 604 patent Accused Instrumentalities comprise a Throttle Valve Control Module (J338)
which communicates with the Engine Control Module (ECM; J623).

The throttle body includes an adjustable throttle valve in an intake air passage.
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Figure 138

The Throttle Valve Drive is a throttle valve actuator motor connected to the throttle valve for
activating the throttle valve between a closed position and a full-open position.
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https://www.youtube.com/watch?v=sOKJ72HnL14

254



Case 2:19-cv-10485-DML-SDD ECF No. 6 filed 04/30/19 PagelD.714 Page 255 of 267

Figure 139
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For example, as demonstrated in the exemplary images below, the 604 patent Accused
Instrumentalities comprise a Throttle Drive Angle Sensor 1 (G187) and Throttle Drive Angle
Sensor 2 (G188) connected to the Throttle Valve Control Module (J338) and develop a position
signal indicating the actual throttle valve position.

Figure 140

The ignition switch initiates engine start up (being switched on) and engine shutdown (being
switched off).
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As evidenced by the vehicle notice below, once the engine has been switched off a signal is sent
to the radiator fan to sufficiently cool the engine, the 604 patent Accused Instrumentalities
comprise a n ignition switch for initiating engine startup and engine shutdown and for
developing an engine shutdown signal.

Figure 141
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For example, as demonstrated in the exemplary images below, the *604 patent Accused
Instrumentalities comprise an accelerator pedal and an Accelerator Pedal Position Sensor 2
(G185) for developing an actual accelerator pedal position signal.
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Figure 142

The *604 patent Accused Instrumentalities comprise an Engine Control Module (ECM; J623),
which is an electronic microprocessor comprising an input signal conditioning circuit receiving

the engine shutdown signal. The ignition shutdown signal informs the ECM that the throttle
should be in a closed position.
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Figure 143

For example, as evidenced by the figures below, the Engine Control Module (ECM; J623) is an
electronic microprocessor.
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And the ECM includes a means for developing a throttle valve actuator motor control signal
responsive to the presence of an engine shutdown.

Whereby the Throttle Drive for Electronic Power Control (EPC) motor adjusts the throttle plate
to a throttle plate position between closed (idle) to fully open (wide-open throttle position). As
evidenced by DTC P0638 if the engine shutoff time is greater than five seconds there are three
checks. The checks are indicative of an engine shutdown signal.
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The throttle plate adjustment described above is performed to prevent throttle plate freezing
when the engine is shut down.

Figure 144
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Based upon the totality of the foregoing evidence, and based further upon information and belief,
the 604 patent Accused Instrumentalities include ““a throttle controller for an internal
combustion engine having a throttle body including an adjustable throttle valve in an intake air
passage; a throttle valve actuator motor connected to the throttle valve for activating the throttle
valve between a closed position and a full-open position; a throttle position sensor connected to
the throttle valve for developing a position signal indicating the actual throttle valve position; an
ignition switch for initiating engine startup and engine shutdown and for developing an engine
shutdown signal; an accelerator pedal and an accelerator position sensor for developing an actual
accelerator pedal position signal; and an electronic microprocessor comprising an input signal
conditioning circuit receiving the engine shutdown signal, the electronic microprocessor
including means for developing a throttle valve actuator motor control signal responsive to the
presence of an engine shutdown signal whereby the throttle valve actuator motor adjusts the
throttle plate to a throttle plate position between the closed position and the fully open position to
prevent throttle plate freezing when the engine is shut down.”

DIRECT INFRINGEMENT, INDIRECT INFRINGEMENT,

DAMAGES AND WILLFUL INFRINGEMENT

151. The allegations set forth in the foregoing paragraphs 1 through 150 are
incorporated into this Twenty-First Claim for Relief.

152. Defendants were made aware of the patents-in-suit at least as early as March 4,
2015, when it was provided notice of the patents via letter.

153.  Upon information and belief Defendants’ conduct in making, using, selling,
offering to sell and/or importing the Accused Instrumentalities directly infringes at least claim 1
of the 260 patent; claim 1 of the 128 patent; claim 1 of the *565 patent; claim 1 of the *281
patent; claims 1 and 11 of the 804 patent; claim 1 of the 680 patent; claim 1 of the *166 patent;
claim 1 of the 031 patent; claim 1 of the *287 patent; claims 1 and 17 of the *761 patent; claims
1-3 and 7 of the *115 patent; claims 1 and 7 of the *574 patent; claim 1 of the 497 patent; claims
1 and 14 of the *157 patent; claim 1 of the *122 patent; claim 1 of the *149 patent; claim 1 of the
’081 patent; claim 1 of the 482 patent; claims 1, 7, 11, and 14 of the *540 patent; and claim 1 of
the 604 patent pursuant to 35 U.S.C. § 271(a). Infringement of these representative claims is
alleged solely for illustrative pleading purposes. Michigan Motor reserves the right to assert

infringement of additional claims of the Patents-in-Suit as this action proceeds.
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154.  Upon information and belief, since at least the time of receiving this Amended
Complaint, Defendants have induced and continue to induce others to infringe at least claim 1 of
the *260 patent; claim 1 of the *128 patent; claim 1 of the *565 patent; claim 1 of the *281 patent;
claims 1 and 11 of the 804 patent; claim 1 of the 680 patent; claim 1 of the 166 patent; claim 1
of the 031 patent; claim 1 of the *287 patent; claims 1 and 17 of the *761 patent; claims 1-3 and
7 of the *115 patent; claims 1 and 7 of the 574 patent; claim 1 of the 497 patent; claims 1 and
14 of the *157 patent; claim 1 of the 122 patent; claim 1 of the 149 patent; claim 1 of the *081
patent; claim 1 of the 482 patent; claims 1, 7, 11, and 14 of the *540 patent; and claim 1 of the
’604 patent under 35 U.S.C. § 271(b) by, among other things, and with specific intent or willful
blindness, actively aiding and abetting others to infringe, including but not limited to
Defendant’s partners and customers, whose use of the Accused Instrumentalities constitutes
direct infringement of at least the aforementioned claims. Infringement of these representative
claims is alleged solely for illustrative pleading purposes. Michigan Motor reserves the right to
assert infringement of additional claims of the Patents-in-Suit as this action proceeds.

155. In particular, Defendants’ actions that aid and abet others such as their partners
and customers to infringe include distributing the Accused Instrumentalities and providing
materials and/or services related to the Accused Instrumentalities. On information and belief, the
Defendants have engaged in such actions with specific intent to cause infringement or with
willful blindness to the resulting infringement because Defendants have had actual knowledge of
the patents-in-suit and that its acts were inducing infringement of said patents since at least the
time of receiving this Amended Complaint.

156. Upon information and belief, each Defendant is liable as a contributory infringer
of the Patents-in-Suit under 35 U.S.C. § 271(c) by offering to sell, selling and importing into the

United States the Accused Instrumentalities to be especially made or adapted for use in

265



Case 2:19-cv-10485-DML-SDD ECF No. 6 filed 04/30/19 PagelD.725 Page 266 of 267

infringement of the Patents-in-Suit. The Accused Instrumentalities are material components for
use in practicing the Patents-in-Suit and are specifically made and are not a staple article of
commerce suitable for substantial non-infringing use.

157.  On information and belief, since Defendants received notice of the patents,
Defendants’ infringement has been and continues to be willful.

158.  Michigan Motor has been harmed by the Defendants’ infringing activities.

JURY DEMAND

Pursuant to Rule 38 of the Federal Rules of Civil Procedure, Plaintiff demands a trial by

jury on all issues triable as such.

PRAYER FOR RELIEF

WHEREFORE, Plaintiff demands judgment for itself and against Defendants as follows:

A. An adjudication that Defendants have infringed the ’260, 128, *565, *281, *804,
’680, ’166, 031, °287, °761, ’115, °574,°497, 157, 122, 149, *081, *482, *540, and *604
patents;

B. An award of damages to be paid by Defendants adequate to compensate Plaintiff
for Defendants’ past infringement of the 260, 128, °565, *281, *804, *680, *166, 031, *287,
761, °115,°574,°497, 157, 122, 149, °081, 482, °540, and *604 patents;

C. and any continuing or future infringement through the date such judgment is
entered, including interest, costs, expenses and an accounting of all infringing acts including, but
not limited to, those acts not presented at trial;

D. A declaration that this case is exceptional under 35 U.S.C. § 285, and an award of
Plaintiff’s reasonable attorneys’ fees; and

E. An award to Plaintiff of such further relief at law or in equity as the Court deems

just and proper.
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Dated: April 29, 2019

/s/ Eric A. Bean

Eric A. Bean
ebean@)jackiergould.com
JACKIER GOULD, P.C.

121 West Long Lake Rd., Suite 200
Bloomfield Hills, MI 48304
Telephone: (248) 433-2577
Facsimile: (248) 642-5241

/s/ Timothy Devlin

Timothy Devlin (DE 4241)
Robyn T. Williams
tdevlin@devlinlawfirm.com
rwilliams@devlinlawfirm.com
DEVLIN LAW FIRM LLC

1306 N. Broom Street, First Floor
Wilmington, DE 19806
Telephone: (302)-449-9010

Attorneys for Plaintiff
MICHIGAN MOTOR TECHNOLOGIES LLC
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