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

SOUTHERN DIVISION 
 

MICHIGAN MOTOR TECHNOLOGIES 
LLC, 

Plaintiff, 

v. 

HYUNDAI MOTOR COMPANY, 
HYUNDAI AMERICA TECHNICAL 
CENTER, INC, 

Defendants. 

Case No. 2:17-CV-12901-BAF-RSW 
 
Honorable Bernard A. Friedman 
Magistrate Judge R. Steven Whalen 
 
JURY TRIAL DEMANDED 

AMENDED COMPLAINT FOR PATENT INFRINGEMENT 

Michigan Motor Technologies LLC (“MMT” or “Plaintiff”), for its Amended Complaint 

against Defendants Hyundai Motor Company (“HMC”) and Hyundai America Technical Center, 

Inc. (“HATCI”), (collectively “Hyundai” or “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, Hyundai Motor Company is a corporation organized 

and existing under the laws of the Republic of Korea, with its principal place of business at 12, 

Heolleung-ro, Seochu-gu, Seoul, Korea, and has a regular and established place of business at 
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6800 Geddes Road, Ypsilanti, Michigan 48198.  Upon information and belief, Hyundai Motor 

Company makes, sells, and offers to sell products and services throughout the United States, 

including in this judicial district, and introduces products and services into the stream of 

commerce and that incorporate infringing technology knowing that they would be sold in this 

judicial district and elsewhere in the United States. 

4. Upon information and belief, Hyundai America Technical Center, Inc. is a 

corporation organized and existing under the laws of the Michigan, with its principal place of 

business at 6800 Geddes Road, Ypsilanti, Michigan 48198.  Upon information and belief, 

Hyundai America Technical Center, Inc. makes products, which are sold and offered for sale 

throughout the United States, including in this judicial district, and introduces products and 

services into the stream of commerce and that incorporate infringing technology knowing that 

they would be sold in this judicial district and elsewhere in the United States. 

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, each Defendant is subject to this Court’s general and 

specific personal jurisdiction because each Defendant has sufficient minimum contacts within 

the State of Michigan and this District, pursuant to due process and/or the  Michigan Long Arm 

Statute because each Defendant purposefully availed itself of the privileges of conducting 

business in the State of Michigan and in this District, because each Defendant regularly conducts 
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and solicits 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. 6,345,604 

9. The allegations set forth in the foregoing paragraphs 1 through 8 are incorporated 

into this First Claim for Relief. 

10. On February 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 

Patent and Trademark Office.  A true and correct copy of the ’604 patent is attached as Exhibit 1. 

11. Plaintiff is the assignee and owner of the right, title and interest 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. 

12. 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 2011-2017 Hyundai Sonata (2.0L), 2010-2017 Hyundai Genesis Coupe (2.0L), 2013-2017 

Hyundai Santa Fe (2.0L), 2011-2017 Hyundai Sonata (2.4L), 2010-2017 Hyundai Tucson (2.4L), 

2010-2017 Hyundai Santa Fe (the “Accused Instrumentalities”).  

13. Upon information and belief, the Accused Instrumentalities incorporate the Theta 

II Engine which comprises a throttle controller for an internal combustion engine having a 

throttle body including an adjustable throttle valve in an intake air passage.  Exemplary images 

representative of the Accused Instrumentalities is set forth below: 
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Figure 1- Theta II Internal Combustion Engine 

 

Figure 2- Throttle Body Assembly 
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Figure 3- Electronic Throttle Control System 

 
 

 
Figure 4 - Electronic Throttle Control Schematic Diagram 
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Figure 5 

14. 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.  An exemplary schematic block 
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diagram of a throttle valve system for an internal combustion engine which is capable of 

embodying the improvements of the invention is included below:  

 

Figure 6 

15. On information and belief, the Accused Instrumentalities infringe at least claim 1 of 

the ‘604 patent.  The Accused Instrumentalities comprise a throttle controller (Figure 3) for an 

internal combustion engine (Figure 1) having a throttle body including an adjustable throttle 

valve in an intake air passage (Figures 3-5); a throttle valve actuator motor connected to the 

throttle valve for activating the throttle valve between a closed position and a full-open position 

(Figures 3-5); a throttle position sensor connected to the throttle valve for developing a position 

signal indicating the actual throttle valve position (Figures 3-4, 7-8); an ignition switch for 

initiating engine startup and engine shutdown and for developing an engine shutdown signal 

(Figures 9-11); an accelerator pedal and an accelerator position sensor for developing an actual 

accelerator pedal position signal (Figures 3, 12-15); and an electronic microprocessor (Figure 
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20) comprising an input signal conditioning circuit receiving the engine shutdown signal (Figure 

16), 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 

(Figures 3, 10, 14, 16-20).  In particular, Figure 10 indicates that the throttle plate is positioned 

between the closed position and the fully open position. 

 

Figure 7- Throttle Position Sensor Angles  
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Figure 8- Throttle Position Sensor Location on Theta II Engine 
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Figure 9- Ignition Switch for Initiating Engine Startup and Engine Shutdown, Sending Engine 
Shutdown Signal 

 
The Infringing Instrumentalities comprise an 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. 
 
As shown below, the fail-safe mode where the throttle is stuck at 5 degrees (implying this is the 
default position).  The 5 degree default position prevents the throttle from freezing closed.  This 
position is between the closed and fully open position to prevent the throttle from freezing.  
 

 
For example, as evidenced by the figures below, the Engine Control Module (ECM) is an 
electronic microprocessor. 
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The ECM includes a means for developing a throttle valve actuator motor control signal 
responsive to the presence of an engine shutdown.  
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The immobilizer function is the unlocking of PCM after detection of a valid ignition key; the 
PCM locks after switching off of the engine. The throttle valve actuator motor adjusts the throttle 
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plate to a throttle plate position between the close position at 0 degrees and a fully open position 
between 100 and 105 degrees. 
 
Figure 10 

 

 
 
For example, the ECM and TPS learn the closed throttle voltage when the throttle plate is 
positioned at engine shutdown to prevent freezing. 
 

 
 
Figure 11- Description of Power Train Control Module and Communication with Ignition Switch 
and PCM/ECM Functions with Ignition Switch  
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Figure 12- Accelerator Pedal 
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Figure 13 - Accelerator Position Sensor 
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Figure 14 - Accelerator Position Sensor Description 

 

 
Figure 15 - Accelerator Position Sensor for Developing Actual Pedal Position Signal 
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Figure 16 - ECM Terminal Input/Output Signal 
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Figure 17- CAN Network 

 
Figure 18- CAN Network 
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Figure 19 - CAN Network 
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Figure 20 - Microprocessor OBD-II Note: Controls ECM or PCM 

 
COUNT II – INFRINGEMENT OF U.S. PATENT NO. 6,619,106 

16. The allegations set forth in the foregoing paragraphs 1 through 15 are 

incorporated into this Second Claim for Relief. 

17. On September 16, 2003, U.S. Patent No. 6,619,106 (“the ’106 patent”), entitled 

“High-resolution Electronic Throttle Position System,” was duly and legally issued by the United 

States Patent and Trademark Office.  A true and correct copy of the ’106 patent is attached as 

Exhibit 2. 
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18. Plaintiff is the assignee and owner of the right, title and interest in and to the ’106 

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

the 2011-2017 Hyundai Sonata (2.0L), 2010-2017 Hyundai Genesis Coupe (2.0L), 2013-2017 

Hyundai Santa Fe (2.0L), 2011-2017 Hyundai Sonata (2.4L), 2010-2017 Hyundai Tucson (2.4L), 

2010-2017 Hyundai Santa Fe (the “Accused Instrumentalities”). 

20. Upon information and belief, the Accused Instrumentalities incorporate the Theta 

II Engine which comprises a high-resolution position sensing apparatus for determining the 

angular position of a throttle plate located in an electronic throttle and controlled by a power 

train control module (PCM). 

21. In particular, claim 1 of the ’106 patent recites a high-resolution position sensing 

apparatus for determining the angular position of a throttle plate located in an electronic throttle 

and controlled by a PCM, said sensing apparatus comprising: a first throttle position sensor 

coupled to the throttle plate and generating a first throttle position sensor output signal, said first 

throttle position sensor output signal being affine to a position of the throttle plate and different 

over a first range of motion of the throttle plate; and a second throttle position sensor coupled to 

the throttle plate and generating a second throttle position sensor output signal, said second 

throttle position sensor output signal being affine to a position of the throttle plate and different 

over a second range of motion of the throttle plate, where said second range is less than said first 

range, and wherein said first range of motion of the throttle plate extends from approximately 

full closed to approximately full open.  
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22. On information and belief, the Accused Instrumentalities infringe at least claim 1 

of the ’106 patent.  The Accused Instrumentalities comprise a high-resolution position sensing 

apparatus for determining the angular position of a throttle plate located in an electronic throttle 

and controlled by a PCM (Figures 3, 7), said sensing apparatus comprising:  a first throttle 

position sensor coupled to the throttle plate and generating a first throttle position sensor output 

signal (Figures 3-4, 7, 16, 22), said first throttle position sensor output signal being affine to a 

position of the throttle plate and different over a first range of motion of the throttle plate 

(Figures 21-22); and a second throttle position sensor coupled to the throttle plate and generating 

a second throttle position sensor output signal (Figure 22), said second throttle position sensor 

output signal being affine to a position of the throttle plate and different over a second range of 

motion of the throttle plate (Figure 22), where said second range is less than said first range at 

least given the closed throttle (“CT”) and wide open throttle (“WOT”) tolerances of the two 

sensors (Figure 21), and wherein said first range of motion of the throttle plate extends from 

approximately full closed to approximately full open (Figures 3-4, 7, 16, 22). 
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Figure 21 -The throttle position sensor 2 (TPS 2) output signal corresponds to (is affine to) a 
position of the throttle plate and different over a second range of motion of the plate, where a 
second range is less than a first range. 
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Figure 22- Description of Electronic Throttle Control System Note: Includes Throttle Position 
Sensor, Accelerator Position Sensor, Actuator, Throttle Plate, and Throttle Position Sensor 
Integrated In One Housing 

COUNT III – INFRINGEMENT OF U.S. PATENT NO. 6,588,260 

 
23. The allegations set forth in the foregoing paragraphs 1 through 22 are 

incorporated into this Third Claim for Relief. 

24. 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 

States Patent and Trademark Office.  A true and correct copy of the ’260 patent is attached as 

Exhibit 3. 

25. 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. 

26. 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 2011-2017 Hyundai Sonata (2.0L), 2010-2017 Hyundai Genesis Coupe (2.0L), 2013-2017 

Hyundai Santa Fe (2.0L), 2011-2017 Hyundai Sonata (2.4L), 2010-2017 Hyundai Tucson (2.4L), 

2010-2017 Hyundai Santa Fe (the “Accused Instrumentalities”).  
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27. Upon information and belief, the Accused Instrumentalities incorporate the Theta 

II Engine which comprises an electronic throttle control apparatus for testing integrity of a motor 

drive electronics. 

28. 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.  

29. On information and belief, the Accused Instrumentalities infringe at least claim 1 

of the ’260 patent.  The Accused Instrumentalities comprise an electronic throttle control 

apparatus (Figures 3, ) for testing integrity of a motor drive electronics disable feature (Figures 

3-4, 11, 20-23) comprising: a PCM having drive electronics for controlling a motor coupled to an 

electronic throttle plate (Figures 11, 20, 22-23), said PCM having control logic to disable said 

drive electronics and return said electronic throttle plate to a default position (Figures 3-4, 11, 

20, 22-24), 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 (Figures 3-4, 11, 20, 22-25), and engage failure mode 

management when said full closing TPS output voltage and said default TPS output voltage are 

significantly different from each other (Figures 3-4, 11, 20, 22-25). 
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PCM/ECM Malfunction Indicator Lamp Description Note: Includes Function 
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There is an Electronic Throttle Control (ETC) system which tests integrity of a motor drive 
electronics disable feature.  
 

 

Control logic is the command from the PCM which triggers “Limp-Home” mode in Case 2 
where there is a sensor or circuit error effecting the ETC (disable drive electronics). When there 
is an error detected the PCM returns the electronic throttle plate to a default position. Further, the 
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PCM disables check of the ETC system inferring that the PCM relinquishes control of the ETC 
which remains in a default position. 
 

 
 
 
As part of the DTC strategy case 6 shows that a start check is done to check the limp home 
position of the throttle based on TPS feedback.  Limp-home mode is representative of disabled 
control logic and  zero closing/opening output voltage. 
 
Figure 23 
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The Threshold Value in Cases 1-6 show default throttle position sensor output voltage 
corresponding to a default position. 
 

 
 
A command for full motor closing voltage (setpoint check) is compared to a full closing TPS 
output voltage to said default TPS output voltage (deviation between the throttle position and 
moving setpoint check in Case 3). 
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Engine failure management mode (limp-home mode) is commanded when a zero 
opening/closing output voltage TPS output voltage (TPS adaptation (adapted voltage)) and 
default TPS output voltage (position from which the start error check measures) are significantly 
different from each other. 
 
Figure 24- Diagnostic Trouble Codes obtained from http://www.hyundaitechninfo.com 
demonstrate an exemplary condition wherein TPS is in failure mode.  
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Figure 25- Throttle Position Sensor (TPS) Schematic Diagram –Note: TPS is Connected in 
Network to CAN and Various Sensors  

COUNT IV – INFRINGEMENT OF U.S. PATENT NO. 6,443,128  

 
30. The allegations set forth in the foregoing paragraphs 1 through 29 are 

incorporated into this Forth Claim for Relief. 

31. 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 4. 
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32. 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. 

33. Upon information and belief, Defendants have directly infringed at least claims 1, 2, 

6, 7, 11 and 12 of the ’128 patent by making, using, selling, importing and/or providing and 

causing to be used the 2011-2017 Hyundai Sonata (2.0L), 2010-2017 Hyundai Genesis Coupe 

(2.0L), 2013-2017 Hyundai Santa Fe (2.0L), 2011-2017 Hyundai Sonata (2.4L), 2010-2017 

Hyundai Tucson (2.4L), 2010-2017 Hyundai Santa Fe (2.4L) (the “Accused Instrumentalities”). 

34. Upon information and belief, the Accused Instrumentalities incorporate the Theta 

II Engine which practices a method of controlling an internal combustion engine. 

35. 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 

position command; and applying the clipped throttle position command to the throttle control 

motor with the throttle control circuit.  

36. On information and belief, the Accused Instrumentalities infringe at least claim 1 

of the ’128 patent.  The Accused Instrumentalities practice a method of controlling an internal 

combustion engine (Figures 17-18, 20, 25-26), the engine having an engine controller and an 

electronically controlled throttle including a throttle (Figures 2-5) control motor driven by a 
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throttle control circuit (Figures 2-5, 16), the method comprising: determining a throttle position 

command for the throttle control motor (Figures 2-4); applying the throttle position command to 

the throttle control motor with the throttle control circuit (Figures 2-5, 16); detecting an open 

circuit condition in the throttle control circuit (Figures 2-5, 16); detecting a closed circuit 

condition in the throttle control circuit (Figures 2-5, 16); after detection of the closed circuit 

condition, clipping the throttle position command (Figures 2-5, 16, 26); and applying the clipped 

throttle position command to the throttle control motor with the throttle control circuit (Figures 

2-5, 16, 26).  

37. Claim 2 of the ’128 patent recites the method of claim 1 wherein the 

electronically controlled throttle further includes a throttle position sensor, and wherein detecting 

the open circuit condition further comprises: determining an actual throttle position with the 

throttle position sensor; comparing the throttle position command to the actual throttle position; 

and detecting the open circuit condition based on the comparison. 

38. On information and belief, the Accused Instrumentalities infringe at least claim 2 

of the ’128 patent.  The Accused Instrumentalities practice the method of claim 1 wherein the 

electronically controlled throttle further includes a throttle position sensor (Figures 2-5, 16), and 

wherein detecting the open circuit condition further comprises: determining an actual throttle 

position (Figures 2-5, 7, 16) with the throttle position sensor; comparing the throttle position 

command to the actual throttle position (Figures 2-5, 16, 26); and detecting the open circuit 

condition based on the comparison (Figures 2-5, 16, 26). 

39. Claim 6 of the ’128 patent recites a system for controlling an internal combustion 

engine, the system including an engine controller and an electronically controlled throttle 
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including a throttle control motor driven by a throttle control circuit, the system being configured 

to: determine a throttle position command for the throttle control motor; apply the throttle 

position command to the throttle control motor with the throttle control circuit; detect an open 

circuit condition in the throttle control circuit; detect a closed circuit condition in the throttle 

control circuit; after detection of the closed circuit condition, clip the throttle position command; 

and apply the clipped throttle position command to the throttle control motor with the throttle 

control circuit . 

40. On information and belief, the Accused Instrumentalities infringe at least claim 6 

of the ’128 patent.  The Accused Instrumentalities comprise a system for controlling an internal 

combustion engine, the system including an engine controller (Figures 2-5, 16, 26) and an 

electronically controlled throttle including a throttle control motor driven by a throttle control 

circuit (Figures 2-5, 16, 24, 26), the system being configured to: determine a throttle position 

command for the throttle control motor (Figures 2-5, 16, 24, 26); apply the throttle position 

command to the throttle control motor with the throttle control circuit (Figures 2-5, 16, 24, 26); 

detect an open circuit condition in the throttle control circuit; detect a closed circuit condition in 

the throttle control circuit (Figures 2-5, 16, 24, 26); after detection of the closed circuit 

condition, clip the throttle position command; and apply the clipped throttle position command to 

the throttle control motor with the throttle control circuit (Figures 2-5, 16, 24, 26). 

41. Claim 7 of the ’128 patent recites the system of claim 6 wherein the electronically 

controlled throttle further includes a throttle position sensor, and wherein detecting the open 

circuit condition further comprises: determining an actual throttle position with the throttle 

position sensor; comparing the throttle position command to the actual throttle position; and 

detecting the open circuit condition based on the comparison. 
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42. On information and belief, the Accused Instrumentalities infringe at least claim 7 

of the ’128 patent.  The Accused Instrumentalities comprise the system of claim 6 wherein the 

electronically controlled throttle further includes a throttle position sensor (Figures 2-5), and 

wherein detecting the open circuit condition further comprises: determining an actual throttle 

position with the throttle position sensor (Figures 2-5, 16, 24, 26); comparing the throttle 

position command to the actual throttle position; and detecting the open circuit condition based 

on the comparison (Figures 2-5, 16, 24, 26). 

43. Claim 11 of the ’128 patent recites 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 engine being configured to: determine a throttle 

position command for the throttle control motor; apply the throttle position command to the 

throttle control motor with the throttle control circuit; detect an open circuit condition in the 

throttle control circuit; detect a closed circuit condition in the throttle control circuit; after 

detection of the closed circuit condition, clip the throttle position command; and apply the 

clipped throttle position command to the throttle control motor with the throttle control circuit. 

44.  On information and belief, the Accused Instrumentalities infringe at least claim 

11 of the ’128 patent.  The Accused Instrumentalities comprise an internal combustion engine 

(Figure 1), the engine having an engine controller and an electronically controlled throttle 

including a throttle control motor driven by a throttle control circuit (Figures 2-5, 16, 24-26), the 

engine being configured to: determine a throttle position command for the throttle control motor 

(Figures 2-5, 16, 24, 26); apply the throttle position command to the throttle control motor with 

the throttle control circuit (Figures 2-5, 16, 24, 26); detect an open circuit condition in the 

throttle control circuit (Figures 2-5, 16, 24, 26); detect a closed circuit condition in the throttle 
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control circuit (Figures 2-5, 16, 24, 26); after detection of the closed circuit condition, clip the 

throttle position command (Figures 2-5, 16, 24, 26); and apply the clipped throttle position 

command to the throttle control motor with the throttle control circuit (Figures 2-5, 16, 24, 26). 

45. Claim 12 of the ’128 patent recites the engine of claim 11 wherein the 

electronically controlled throttle further includes a throttle position sensor, and wherein detecting 

the open circuit condition further comprises: determining an actual throttle position with the 

throttle position sensor; comparing the throttle position command to the actual throttle position; 

and detecting the open circuit condition based on the comparison. 

46. On information and belief, the Accused Instrumentalities infringe at least claim 12 

of the ’128 patent.  The Accused Instrumentalities comprise the engine as in claim 11 wherein 

the electronically controlled throttle further includes a throttle position sensor (Figures 2-5, 16, 

24-26), and wherein detecting the open circuit condition further comprises: determining an actual 

throttle position with the throttle position sensor (Figures 2-5, 16, 24, 26); comparing the throttle 

position command to the actual throttle position (Figures 2-5, 16, 24, 26); and detecting the open 

circuit condition based on the comparison (Figures 2-5, 16, 24, 26). 

 

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/ 
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Clipping prohibits a surge in engine power which results from an Accelerator Position Sensor 
(APS) signaling to the Throttle Position Sensor (TPS) through the Electronic Control Module 
(ECM) that a sharp increase in power is needed.  An open circuit condition, which may cause the 
TPS to malfunction, may result in a driver applying more pressure to the accelerator pedal 
thereby causing the APS to send a higher voltage signal through the Powertrain Control Module 
(PCM).  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 in a successive 
drive cycle (not a malfunction), then the throttle command will be correlative with the APS 
before the malfunction.  
 
The throttle position command is limited or clipped (adaptation) prior to application to the 
throttle control motor, resulting in smooth changing of the applied throttle position command.   
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A closed circuit condition is indicative of a closed system that can transmit electrical current and 
is not open.  If the system were open, it could not transmit electrical current. 

 
Figure 26 

COUNT V – INFRINGEMENT OF U.S. PATENT NO. 6,581,565  

 
47. The allegations set forth in the foregoing paragraphs 1 through 46 are 

incorporated into this Fifth Claim for Relief. 

48. 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 5. 

49. 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. 

50. Upon information and belief, Defendant has directly infringed at least claims 1 

and 7 of the ’565 patent by making, using, selling, importing and/or providing and causing to be 

used the 2011-2017 Hyundai Sonata (2.0L), 2010-2017 Hyundai Genesis Coupe (2.0L), 2013-

2017 Hyundai Santa Fe (2.0L), 2011-2017 Hyundai Sonata (2.4L), 2010-2017 Hyundai Tucson 

(2.4L), 2010-2017 Hyundai Santa Fe (2.4L) (the “Accused Instrumentalities”).  

51. Upon information and belief, the Accused Instrumentalities incorporate the Theta 

II Engine which comprises a device for controlling a torque output of an engine. 

52. 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 
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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.  

53. On information and belief, the Accused Instrumentalities infringe at least claim 1 

of the ’565 patent.  The Accused Instrumentalities comprise a device for controlling (Figures 17-

18, 26) a torque output of an engine, the device comprising: a torque demand controller for 

generating a torque demand signal (Figure 30); and a torque producer which receives the torque 

demand signal (Figures 26 and 30), the torque producer includes: an estimator which receives as 

inputs a current spark angle signal (Figures 31-32), a current air/fuel ratio signal and an 

estimated air charge signal and outputs an estimated torque signal (Figure 33-35); a comparator 

which receives as inputs the estimated torque signal and a desired torque signal and outputs a 

difference signal (Figures 26, 30, 36); 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 

(Figures 21, 26, 30, 36); 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 (Figures 21, 

26, 30, 36). 
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Figure 27 – Note: Description of Torque Demand Calculation 

 

 
Figure 28- Note: Explanation of Torque Control Calculation and Requests via the CAN 
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Figure 29 -Note: Diagram of input from various sensors through ESC HECU via the CAN and 
corresponding Output including TCS control 

 

 
Figure 30- Note: Description of Oxygen Sensor which detects air/fuel ratio 
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Figure 31 – Note: Diagram and description of Oxygen Sensor 
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Figure 32 – Note: Description of Electronic Stability Control which uses signals from HECU to 
assess Electronic Power Steering (EPS) related calculations.  The EPS system components 
include the torque sensor. 
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Figure 33 – Note: Description of Malfunction Indicators and monitoring signals during drive 
cycles, which are then compared to non-faulty operating conditions.  In the event that the 
comparison reveals that there is a fault in the system, indicated by the signal received from 
various sensors, the MIL is activated.  
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54. Claim 7 of the ’565 patent recites a method for controlling a torque output of an 

engine, the method comprising: estimating a current torque signal from a received current spark 

angle signal, a received current air/fuel ratio signal and a received estimated air charge signal; 

comparing the estimated current torque signal with a desired torque signal to output a difference 

signal; filtering out a plurality of low frequency components from the difference signal; and 

controlling a fuel adjustment signal and a spark adjustment signal in dependence upon a filtered 

difference signal.  

55. On information and belief, the Accused Instrumentalities infringe at least claim 7 

of the ’565 patent.  The Accused Instrumentalities practice a method for controlling (Figures 17-

18, 26) a torque output of an engine, the method comprising: estimating a current torque signal 

from a received current spark angle signal, a received current air/fuel ratio signal and a received 

estimated air charge signal; comparing the estimated current torque signal with a desired torque 

signal to output a difference signal (Figures 26, 30-35); filtering out a plurality of low frequency 

components from the difference signal; and controlling a fuel adjustment signal and a spark 

adjustment signal in dependence upon a filtered difference signal (Figures 21, 26, 30, 36).   

COUNT VI – INFRINGEMENT OF U.S. PATENT NO. 6,379,281 

 
56. The allegations set forth in the foregoing paragraphs 1 through 55 are 

incorporated into this Sixth Claim for Relief. 

57. 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 6. 
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58. 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. 

59. 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 2011-2017 Hyundai Sonata (2.0L), 2010-2017 Hyundai Genesis Coupe (2.0L), 2013-

2017 Hyundai Santa Fe (2.0L), 2011-2017 Hyundai Sonata (2.4L), 2010-2017 Hyundai Tucson 

(2.4L), 2010-2017 Hyundai Santa Fe (2.4L) (the “Accused Instrumentalities”).  

60. Upon information and belief, the Accused Instrumentalities incorporate the Theta 

II Engine which practices an engine output control method for a vehicle having a drive by wire 

engine system. 

61. 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. 

62. On information and belief, the Accused Instrumentalities infringe at least claim 1 

of the ’281 patent.  The Accused Instrumentalities practice an engine output control method for a 
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vehicle having a drive by wire engine system (Figures 17-21, 25-26, 36-37) responsive to a 

desired engine torque signal (Figures 30-36), the method comprising the steps of: generating a 

driver demanded acceleration value corresponding to an operator input (Figures 12-16); 

generating a gear value as a function of a vehicle speed value and said driver demanded 

acceleration value (Figure 38); 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 (Figures 30, 

37-38); deriving a demanded engine torque value from said driveline torque demand and a torque 

converter model (Figures 4, 39); and controlling said engine output as a function of said 

demanded engine torque value (Figures 40-41). 
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Figure 34- CAN Communication (Drive by Wire system) 
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Figure 35- Note: Vehicle speed sensor providing the vehicle speed value 
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Figure 36 – Note: Description and Operation of Automatic Transaxle System including 
monitoring and adjusting torque level 
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Figure 37 - MFI Control System - CAN System controller diagram 
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Figure 38- Note: Components depicted are instrumental in regulating and sending sensor 
signals over CAN 

63. Claim 7 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 
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demanded acceleration value; deriving a driveline torque demand comprising the sum of a 

feedforward torque value corresponding to said driver demanded acceleration value and said gear 

value, and a feedback torque value corresponding to said driver demanded acceleration value, 

said gear value, and a actual acceleration 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. 

64. On information and belief, the Accused Instrumentalities infringe at least claim 7 

of the ’281 patent.  The Accused Instrumentalities practice an engine output control method for a 

vehicle having a drive by wire engine system (Figures 17-21, 25-26, 36-37) responsive to a 

desired engine torque signal (Figures 30-36), the method comprising the steps of: generating a 

driver demanded acceleration value corresponding to an operator input (Figures 12-16); 

generating a gear value as a function of a vehicle speed value and said driver demanded 

acceleration value (Figure 38); deriving a driveline torque demand comprising the sum of a 

feedforward torque value corresponding to said driver demanded acceleration value and said gear 

value, and a feedback torque value corresponding to said driver demanded acceleration value, 

said gear value, and a actual acceleration value (Figures 30, 37-38); deriving a demanded engine 

torque value from said driveline torque demand and a torque converter model  (Figures 4, 39); 

and controlling said engine output as a function of said demanded engine torque value (Figures 

40-41). 

65. Claim 10 of the ’281 patent recites a powertrain control system for controlling the 

operation of a drive by wire internal combustion engine comprising: a microprocessor and 

associated memory including a model of the vehicle driveline dynamics and a torque converter 

model, said microprocessor programmed to: generate a driver demanded acceleration value 
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corresponding to an operator input; generate a gear value as a function of a vehicle speed value 

and said driver demanded acceleration value; derive a driveline torque demand as a function of 

said vehicle driveline dynamic model, said driver demanded acceleration value, and said gear 

value; derive a demanded engine torque value from said driveline torque demand and a torque 

converter model; and control said engine output as a function of said demanded engine torque 

value. 

66. On information and belief, the Accused Instrumentalities infringe at least claim 10 

of the ’281 patent.  The Accused Instrumentalities comprise a powertrain control system for 

controlling the operation of a drive by wire internal combustion engine (Figures 17-21, 25-26, 

36-37) comprising: a microprocessor (Figure 20) and associated memory including a model of 

the vehicle driveline dynamics and a torque converter model (Figures 30, 37-38), said 

microprocessor programmed to: generate a driver demanded acceleration value corresponding to 

an operator (Figures 13-16, 31-32) input; generate a gear value as a function of a vehicle speed 

value and said driver demanded acceleration value (Figures 30, 37-38); derive a driveline torque 

demand as a function of said vehicle driveline dynamic model, said driver demanded 

acceleration value, and said gear value (Figures 30, 37-38); derive a demanded engine torque 

value from said driveline torque demand and a torque converter model (Figures 4, 39); and 

control said engine output as a function of said demanded engine torque value (Figures 40-41). 

COUNT VII – INFRINGEMENT OF U.S. PATENT NO. 6,763,804 

67. The allegations set forth in the foregoing paragraphs 1 through 66 are incorporated 

into this Seventh Claim for Relief. 

68. 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 
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United States Patent and Trademark Office.  A true and correct copy of the ’804 patent is 

attached as Exhibit 7. 

69. 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. 

70. Upon information and belief, Defendant has 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 2011-2017 Hyundai Sonata (2.0L), 2010-2017 Hyundai Genesis Coupe (2.0L), 2013-

2017 Hyundai Santa Fe (2.0L), 2011-2017 Hyundai Sonata (2.4L), 2010-2017 Hyundai Tucson 

(2.4L), 2010-2017 Hyundai Santa Fe (2.4L) (the “Accused Instrumentalities”).   

71. Upon information and belief, the Accused Instrumentalities incorporate the Theta 

II Engine which practices a method for controlling a positioning device of an internal 

combustion engine. 

72. In particular, 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.  
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73. On information and belief, the Accused Instrumentalities infringe at least claim 1 

of the ’804 patent.  The Accused Instrumentalities practice a method for controlling a positioning 

device of an internal combustion engine (Figure 39), the method comprising the steps of: 

providing an electric motor for actuating the positioning device (Figure 39); commanding the 

positioning device to change to a commanded position (Figure 40); detecting a control effort 

required to change to said commanded position (Figure 40); determining whether said control 

effort exceeds a threshold for a predetermined time period  (Figure 40); and reducing said 

control effort when said control effort exceeds said threshold for said predetermined time period 

(Figure 40); 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 40). 
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Note: Figures comprising Engine Control Module (ECM); Manifold Absolute Pressure Sensor 
(MAPS); Accelerator Position Sensor (APS); Data Link Connector and Multi-purpose check 
connector - all components combined are operative in commanding the positioning device, 
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detecting the control effort required to change to commanded position, and determining the 
control effort required in comparison to the required threshold. 
 

 
 

 
 
A positioning device the Electronic Throttle Control (ETC) (electric motor) actuates the 
positioning device (gear housing). 
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The Controller Area Network (CAN) with microprocessors Engine Control Module (ECM) and 
Powertrain Control Module (PCM) control a positioning device (gear housing) which is 
connected  (the Electronic Throttle Control (ETC) motor and controls the throttle valve of an 
internal combustion engine (Theta II).  
 
Figure 39  
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The positioning device (gear housing) is controlled by the ETC motor which is commanded by 
the ECM, to change to commanded position (based on the driver demand commanded from the 
Accelerator Position Sensor (APS)). 
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Control effort corresponds to the amount of motor torque (ETC Motor) to change the position of 
the throttle valve.  The commanded position is determined by the ECM based on information 
from the APS derived from driver demand. 
 

 
 
As shown above, threshold values cases 1 – 6 demonstrate a determination being made by the 
PCM regarding whether a control effort exceeds a threshold for a predetermined time period. 
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Control effort is provided by the ETC motor based on the signal sent by the PCM.  The PCM 
signal is derived from the APS based on driver demanded acceleration input.  The throttle vale is 
actuated by the ETC motor, sending a TPS to the PCM/ECM. The Case 1 lower position check 
shows a threshold valve. The ETC motor will attempt to close the throttle valve further with 
feedback from the TPS, the TPS does not lower with the increased closing force, then the closing 
force will reduce (i.e. limp home mode). 
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As shown above, the positioning device (ETC motor) is commanded (by PCM/ECM) 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 (lower position check). 
 
Figure 40  

74. 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 

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.  

75. On information and belief, the Accused Instrumentalities infringe claim 11 of the 

’804 patent.  The Accused Instrumentalities comprise a system for controlling a positioning 

device of an internal combustion engine to prevent overheat conditions (Figure 39), the system 

comprising: an electric motor for actuating the positioning device with a control effort (Figure 

39); a control effort detector coupled to said electric motor and intended to detect said control 

effort (Figure 40); 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 
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reduce said control effort when said control effort exceeds said threshold for said predetermined 

time period (Figure 40); wherein said controller further includes control logic operative to 

command the positioning device to close to said commanded position in a hold close mode 

(Figure 40). 

COUNT VIII – INFRINGEMENT OF U.S. PATENT NO. 6,347,680 

76. The allegations set forth in the foregoing paragraphs 1 through 75 are incorporated 

into this Eighth Claim for Relief. 

77. 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 8. 

78. 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. 

79. Upon information and belief, Defendants have directly infringed at least claims 1, 

8 and 13 of the ’680 patent by making, using, selling, importing and/or providing and causing to 

be used the 2011-2017 Hyundai Sonata (2.0L), 2010-2017 Hyundai Genesis Coupe (2.0L), 2013-

2017 Hyundai Santa Fe (2.0L), 2011-2017 Hyundai Sonata (2.4L), 2010-2017 Hyundai Tucson 

(2.4L), 2010-2017 Hyundai Santa Fe (2.4L) (the “Accused Instrumentalities”).  

80. Upon information and belief, the Accused Instrumentalities incorporate the Theta 

II Engine which practices an engine output control method for a vehicle having a drive by wire 

engine system. 

81. 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 
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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. 

82. On information and belief, the Accused Instrumentalities infringe at least claim 1 

of the ’680 patent.  The Accused Instrumentalities practice an engine output control method for a 

vehicle having a drive by wire engine system responsive (Figures 17-20) to a desired engine 

speed signal (Figures 17-20, 40-41, 50-52), the method comprising the steps of: generating a 

driver demanded engine speed value corresponding to an operator input (Figures 12-13, 20, 47-

49); 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 (Figures 

41-43); arbitrating between said driver demanded engine speed value and said speed control 

system engine speed value to derive a first desired engine speed value (Figures 12-13, 20, 41-43, 

47-49); 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 

(Figures 43, 45-46, 47-49); and controlling said engine output as a function of said second 

desired engine speed value and an actual engine speed value (Figures 43-46, 47-48). 
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Figure 41 – Note: Description of the Manifold Absolute Pressure Sensor (MAPS) which senses 
the absolute pressure of the surge tank and transfers the signal proportion to the pressure to the 
ECM, which calculates the engine speed. 

 

 
Figure 42- Components of the Electronic Throttle System (ETS) including the vehicle speed 
sensor 
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Figure 43 - DTC Description 

 

 
Figure 44- Note: Control System including vehicle speed sensor input 
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Figure 45 – Note: Description of ETC fail safe mode limiting vehicle, engine, and transmission 
speed values 

 

 
Figure 46 – Note: Description of DTC (traction control) monitoring vehicle, engine, and 
transmission speed values and communicated through drive by wire system 
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83. Claim 8 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 vehicle speed value corresponding to an 

operator input; generating a speed control system 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 vehicle speed value, said speed control system value, and a 

vehicle speed limit value to derive a first desired vehicle speed value; converting said first 

desired vehicle speed value to a first desired engine speed value; limiting said first desired 

engine speed value by an 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. 

84. On information and belief, the Accused Instrumentalities infringe at least claim 8 

of the ’680 patent.  The Accused Instrumentalities practice an engine output control method for a 

vehicle having a drive by wire engine system  (Figures 17-20) responsive to a desired engine 

speed signal (Figures 17-20, 40-41), the method comprising the steps of: generating a driver 

demanded vehicle speed value corresponding to an operator input (Figures 12-13, 20, 47); 

generating a speed control system value corresponding to a predetermined speed value to permit 

vehicle operation at a constant speed by a speed control system (Figures 41-43, 47-49); 

arbitrating between said driver demanded vehicle speed value, said speed control system value, 

and a vehicle speed limit value to derive a first desired vehicle speed value (Figures 41-43, 47-

49); converting said first desired vehicle speed value to a first desired engine speed value 

(Figures 41-43, 47-49); limiting said first desired engine speed value by an engine speed limit 

value, and transmission speed limit value to generate a second desired engine speed value 
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(Figures 41-43, 47-49); and controlling said engine output as a function of said second desired 

engine speed value and an actual engine speed value (Figures 41-43, 47-49). 

 

Figure 47 - Input speed sensor 
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Figure 48 – Note: Cruise control system description and operation; cruise control system 
includes transmission, brake, vehicle, and throttle position sensors 
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Figure 49- Cruise control system diagram  

85. Claim 13 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 acceleration signal, the 

method comprising the steps of: generating a driver demanded engine acceleration value 

corresponding to an operator input; generating a speed control system engine acceleration value 
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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 acceleration value and 

said speed control system engine acceleration value to derive a first desired engine acceleration 

value; limiting said first desired engine acceleration value by a vehicle speed limit value, engine 

speed limit value, transmission speed limit value, and traction control value to generate a second 

desired engine acceleration value; and controlling said engine output as a function of said second 

desired engine acceleration value and an actual engine acceleration value. 

86. On information and belief, the Accused Instrumentalities infringe claim 13 of the 

’680 patent.  The Accused Instrumentalities practice an engine output control method for a 

vehicle having a drive by wire engine system (Figures 17-20) responsive to a desired engine 

acceleration signal (Figures 12-13, 20, 50-52), the method comprising the steps of: generating a 

driver demanded engine acceleration value corresponding to an operator input (Figures 12-13, 

20, 47-49); generating a speed control system engine acceleration value corresponding to a 

predetermined speed value to permit vehicle operation at a constant speed by a speed control 

system (Figures 41-43, 47-49); arbitrating between said driver demanded engine acceleration 

value and said speed control system engine acceleration value to derive a first desired engine 

acceleration value (Figures 41-49); limiting said first desired engine acceleration value by a 

vehicle speed limit value, engine speed limit value, transmission speed limit value, and traction 

control value to generate a second desired engine acceleration value (Figures 41-49; and 

controlling said engine output as a function of said second desired engine acceleration value and 

an actual engine acceleration value (Figures 17-20, 41-49). 

COUNT IX – INFRINGEMENT OF U.S. PATENT NO. 6,561,166 

87. The allegations set forth in the foregoing paragraphs 1 through 86 are 

incorporated into this Ninth Claim for Relief. 
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88. 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 9. 

89. 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. 

90. 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 

2011-2017 Hyundai Sonata (2.0L), 2010-2017 Hyundai Genesis Coupe (2.0L), 2013-2017 

Hyundai Santa Fe (2.0L), 2011-2017 Hyundai Sonata (2.4L), 2010-2017 Hyundai Tucson (2.4L), 

2010-2017 Hyundai Santa Fe (2.4L) (the “Accused Instrumentalities”).  

91. Upon information and belief, the Accused Instrumentalities incorporate the Theta 

II Engine which practices a method of controlling a direct injection spark ignited internal 

combustion engine. 

92. In particular, 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 

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; 
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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. 

93. On information and belief, the Accused Instrumentalities infringe at least claim 1 

of the ’166 patent.  The Accused Instrumentalities practice a method of controlling a direct 

injection spark ignited internal combustion engine (Figures 17-20, 50) that is capable of 

operating in a stratified  mode (Figure 51) where fuel is injected during a compression stroke of 

the engine (Figure 52) and a homogeneous mode (Figure 53) where fuels is injected during an 

intake stroke of the engine, the internal combustion engine having a catalytic converter (Figure 

54) and an NOx trap (Figures 55-64), 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 56-64); enabling evaporated fuel vapors to enter the 

combustion chamber at a flow rate while the engine is operating in the stratified mode (Figure 

61-63); measuring a second temperature of the NOx trap while the engine is operating in the 

stratified mode (Figures 34-36, 61-63); 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 (Figures 34-36, 64). 
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Figure 50 – Note: Description of Theta II GDI 
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Figure 51 – Note: Stratified mode may be used during low load operation 
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Figure 52 – Note: Theta II Direct Injection Engine Diagram  
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Same here 
Figure 53 – Note: Homogenous mode may be used during high load operation 
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Figure 54 – Catalytic Converter  
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Figure 55 – Note: Exhaust Emission Control System converts the three pollutants hydrocarbons, 
carbon monoxide, and oxides of nitrogen into harmless substances via the 3-way catalytic 
converter 

 

 
 
Figure 56 – Note: Description of Emission Control System wherein CO, HC, and NOx are 
controlled 
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Figure 57 – Note: Description of catalytic converter and the oxidation of NOx and HC 
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Figure 58- Diagram of Emission Control System Note: includes combustion chamber for 
evaporated fuel vapors 
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Figure 59 – Canister and Catalytic Converter  
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Figure 60 – Heated Oxygen Sensor 
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The NOx trap is in contact with an exhaust gas exhausted from a combustion chamber. 
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The DTC shown above enable strategy reveals the modeling of catalyst temperature; thereby, 
inferring that there is a first temperature of a NOx trap. 
 

 
Engine operation in stratified mode. 
 
Figure 61 
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As shown above, the Powertrain Control Module (PCM)/Engine Control Module (ECM) controls 
engine system.  The PCM enables evaporated fuel vapors to enter the combustion chamber at a 
flow rate implied by the canister purge duty cycle.  This occurs during all modes of engine 
operation. 
 
Figure 62 
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The DTC enable conditions strategy shown above reveals the modeling of catalyst temperature; 
thereby, inferring that there is a second temperature of an NOx trap. 
 

 
 
Engine operation in stratified mode.  Measuring a second temperature of the NOx trap while 
engine is operating in stratified mode. 
 
Figure 63 
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The flow rate is adjusted by the PCM/ECM through the duty cycle of the purge canister solenoid 
valve (PCSV). 
 

 
 

 
 
 
Evaporated fuel vapors are stored in the charcoal canister, and then go through the solenoid 
valve. 
 

 
 
Because the catalyst temperature is modeled, as shown in the DTC above, it can be inferred that 
the second modeled temperature and range can be compared with a lower temperature threshold 
and an upper temperature threshold. 
Figure 64 
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COUNT X – INFRINGEMENT OF U.S. PATENT NO. 6,557,540 

94. The allegations set forth in the foregoing paragraphs 1 through 93 are incorporated 

into this Tenth Claim for Relief. 

95. 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 10. 

96. Plaintiff is the assignee and owner of the right, title and interest 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. 

97. Upon information and belief, Defendants have directly infringed at least claim1 of 

the ’540 patent by making, using, selling, importing and/or providing and causing to be used the 

2011-2017 Hyundai Sonata (2.0L), 2010-2017 Hyundai Genesis Coupe (2.0L), 2013-2017 

Hyundai Santa Fe (2.0L), 2011-2017 Hyundai Sonata (2.4L), 2010-2017 Hyundai Tucson (2.4L), 

2010-2017 Hyundai Santa Fe (2.4L) (the “Accused Instrumentalities”).   

98. Upon information and belief, the Accused Instrumentalities incorporate the Theta 

II Engine which practices a method for calculating a valve timing command for an engine of a 

vehicle. 

99. 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 

an engine performance feedback; calculating a valve feedback term based on the engine 
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performance command and the engine performance feedback; and calculating a valve timing 

command based on the valve feedforward term and the valve feedback term. 

100. On information and belief, the Accused Instrumentalities infringe at least claim 1 

of the ’540 patent.  The Accused Instrumentalities practice a method for calculating a valve 

timing command for an engine of a vehicle (Figures 17-20, 65) , comprising: obtaining an 

engine performance command (Figure 44); receiving an environmental conditions signal 

(Figures 41, 66-68); determining a valve feedforward term based on the engine performance 

command and the environmental conditions signal (Figures 41, 44, 66-68); receiving an engine 

performance feedback (Figures 19-21, 26, 41, 44, 66-68); calculating a valve feedback term 

based on the engine performance command and the engine performance feedback (Figures 19-

21, 26, 41, 44, 66-68); and calculating a valve timing command based on the valve feedforward 

term and the valve feedback term (Figures 19-21, 26, 41, 44, 66-68). 
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Figure 65 – Note: Explanation of Theta II valve timing, accomplished via the CAN using the 
ECM control signal calculated from engine load and speed. 

 
Figure 66 – Note: Description of Intake Air Temperature Sensor (IATS) which is included inside 
the Manifold Absolute Pressure Sensor and detects the intake air temperature. Air temperature is 
used to calculate precise air quantity.  Both MAPS and IATS signals are sent to the ECM. 
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Figure 67 – Note: Ambient air temperature, engine oil temperature, intake air temperature data 
received from sensors and processed through CAN 
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Figure 68 - Schematic diagram including IATS 
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COUNT XI – INFRINGEMENT OF U.S. PATENT NO. 6,988,031 

101. The allegations set forth in the foregoing paragraphs 1 through 100 are 

incorporated into this Eleventh Claim for Relief. 

102. 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 11. 

103. 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. 

104. 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 2011-2017 Hyundai Sonata (2.0L), 2010-2017 Hyundai Genesis Coupe (2.0L), 2013-2017 

Hyundai Santa Fe (2.0L), 2011-2017 Hyundai Sonata (2.4L), 2010-2017 Hyundai Tucson (2.4L), 

2010-2017 Hyundai Santa Fe (2.4L) (the “Accused Instrumentalities”).  

105. Upon information and belief, the Accused Instrumentalities incorporate the Theta 

II Engine which comprises a system for determining a stop position of an engine. 

106. In particular, 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 

controller being configured to control the air flow control device to lower air pressure in the 

engine based on an engine shutdown signal. 
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107. On information and belief, the Accused Instrumentalities infringe claim 1 of the 

’031 patent.  The Accused Instrumentalities comprise a system for determining a stop position of 

an engine (Figures 17-20, 69-71), the system comprising: a sensor configured to generate a 

signal corresponding to the angle of the engine (Figures 69-71); a controller coupled to the 

sensor and configured to receive the signal  (Figures 17-20, 69-71); and an air flow control 

device coupled to the engine to control air intake (Figure 72 ), 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 72-73). 

 

Figure 69 – Note: The camshaft and crankshaft control the piston position in an internal 
combustion engine.  The Theta II comprises a camshaft position sensor and a crankshaft position 
sensor. 
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Figure 70 – Note: Operation of the Crankshaft Position Sensor (CKPS) - determines the position 
of the engine at all times 
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Figure 71 – Note: Camshaft Position Sensor (CMPS) description.  The CMPS senses the position 
of the camshaft in the Theta II at all times.  
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Note: Industry standard Mass Air Flow Sensor description 
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Air Intake 
 
Figure 72  
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Figure 73- Note: The Mass Air Flow Sensor (MAFS) works with the emission system to 
determine the amount of air entering the engine.  This data from the MAFS is used by the ECM 
to make determinations regarding engine conditions, including engine shut down. 

COUNT XII – INFRINGEMENT OF U.S. PATENT NO. 6,510,839 

108. The allegations set forth in the foregoing paragraphs 1 through 107 are 

incorporated into this Twelfth Claim for Relief. 

109. On January 28, 2003 U.S. Patent No. 6,510,839 (“the ’839 patent”), entitled 

“Electronic Throttle Spring Torque Adaptation System,” was duly and legally issued by the 

United States Patent and Trademark Office.  A true and correct copy of the ’839 patent is 

attached as Exhibit 12. 

110. Plaintiff is the assignee and owner of the right, title and interest in and to the ’839 

patent, including the right to assert all causes of action arising under said patents and the right to 

any remedies for infringement of them. 

111. Upon information and belief, Defendants have directly infringed at least claims 1, 

7, and 12 of the ’839 patent by making, using, selling, importing and/or providing and causing to 

be used the 2011-2017 Hyundai Sonata (2.0L), 2010-2017 Hyundai Genesis Coupe (2.0L), 2013-

2017 Hyundai Santa Fe (2.0L), 2011-2017 Hyundai Sonata (2.4L), 2010-2017 Hyundai Tucson 

(2.4L), 2010-2017 Hyundai Santa Fe (2.4L) (the “Accused Instrumentalities”).   

112. Upon information and belief, the Accused Instrumentalities incorporate the Theta 

II Engine which practices a method for controlling a positioning device of an internal 

combustion engine. 

113. In particular, claim 1 of the ’839 patent recites a method for controlling a 

positioning device of an internal combustion engine, the positioning device having a spring bias 

torque, the method comprising the steps of: providing an electric motor for actuating the 

positioning device against the spring bias torque; actuating the positioning device using said 
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electric motor; learning a motor effort required to oppose the spring bias torque; summing said 

motor effort with a spring opposition term into a calculated control action; and controlling said 

electric motor based upon said calculated control action. 

114. On information and belief, the Accused Instrumentalities infringe at least claim 1 

of the ’839 patent.  The Accused Instrumentalities practice a method for controlling a positioning 

device of an internal combustion engine (Figures 17-20, 69-71) the positioning device having a 

spring bias torque (Figures 2-5, 7-9, 12-20, 24-25, 74-75)  the method comprising the steps of: 

providing an electric motor for actuating the positioning device against the spring bias torque 

(Figures 2-5, 7-9, 12-20, 24-25); actuating the positioning device using said electric motor 

(Figures 2-5, 7-9, 12-20, 24-25, 74-75); learning a motor effort required to oppose the spring 

bias torque; summing said motor effort with a spring opposition term into a calculated control 

action (Figure 77); and controlling said electric motor based upon said calculated control action 

(Figure 77). 

 

Figure 74- Note: Electronic Throttle Control (ETC) system description including Throttle 
Position Sensor (TPS) and Accelerator Position Sensor (APS) with the throttle body containing 
an actuator, throttle plate, and throttle position sensor and motorized actuator 
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Figure 75- Electronic Throttle Control Motor and Throttle Position Sensor on Theta II Engine 

 

 
Figure 76 – Note: Throttle Position Sensor wiring including TPS1 and TPS2, TPS Power for 
actuating positioning device using electric motor 
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Figure 77- Electronic Throttle Control Actuation Test, calculating control action 

 
115. Claim 7 of the ’839 patent recites a method for controlling a positioning device of 

an internal combustion engine, the positioning device having a spring bias torque, the method 

comprising the steps of: providing an electric motor for actuating the positioning device against 

the spring bias torque; supplying a first current to said electric motor to move the positioning 

device to an actual position; comparing said actual position to a requested position; monitoring 

said first current to determine a required current for opposing the spring bias torque at said actual 

position; summing said requested position with a spring opposition term based upon said 
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required current into an adjusted requested position; and supplying said required current to said 

electric motor to move the positioning device to an adjusted requested position. 

116. On information and belief, the Accused Instrumentalities infringe at least claim 1 

of the ’839 patent.  The Accused Instrumentalities practice a method for controlling a positioning 

device of an internal combustion engine (Figures 17-20, 69-71), the positioning device having a 

spring bias torque (Figures 2-5, 7-9, 12-20, 24-25, 74-75), the method comprising the steps of: 

providing an electric motor for actuating the positioning device against the spring bias torque 

(Figures 2-5, 7-9, 12-20, 24-25); supplying a first current to said electric motor  (Figures 2-5, 7-

9, 12-20, 24-25, 74-75) to move the positioning device to an actual position; comparing said 

actual position to a requested position (Figures 3-5, 6, 8, 24-26, 40, 74); monitoring said first 

current to determine a required current for opposing the spring bias torque at said actual position 

(Figures 3-5, 6, 8, 24-26, 40, 74); summing said requested position with a spring opposition term 

based upon said required current into an adjusted requested position; and supplying said required 

current to said electric motor to move the positioning device to an adjusted requested position 

(Figures 3-5, 6, 8, 24-26, 40, 74). 

117. Claim 12 of the ’839 patent recites a method for controlling a positioning device 

of an internal combustion engine, the positioning device having a spring bias torque, the method 

comprising the steps of: providing an electric motor for actuating the positioning device against 

the spring bias torque; supplying a first voltage to said electric motor to move the positioning 

device to an actual position; comparing said actual position to a requested position; monitoring 

said first voltage to determine a required voltage for opposing the spring bias torque at said 

actual position; summing said requested position with a spring opposition term based upon said 
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required current into a adjusted requested position; and supplying said required voltage to said 

electric motor to move the positioning device to an adjusted requested position. 

118. On information and belief, the Accused Instrumentalities infringe at least claim 12 

of the ’839 patent.  The Accused Instrumentalities practice a method for controlling a positioning 

device of an internal combustion engine (Figures 17-20, 69-71), the positioning device having a 

spring bias torque (Figures 2-5, 7-9, 12-20, 24-25, 74-75), the method comprising the steps of: 

providing an electric motor for actuating the positioning device against the spring bias torque  

(Figures 2-5, 7-9, 12-20, 24-25); supplying a first voltage to said electric motor (Figures 2-5, 7-

9, 12-20, 24-25, 74-75) to move the positioning device to an actual position; comparing said 

actual position to a requested position (Figures 3-5, 6, 8, 24-26, 43, 74); monitoring said first 

voltage to determine a required voltage for opposing the spring bias torque at said actual 

position; summing said requested position with a spring opposition term based upon said 

required current into a adjusted requested position (Figures 3-5, 6, 8, 24-26, 40, 74); and 

supplying said required voltage to said electric motor to move the positioning device to an 

adjusted requested position (Figures 3-5, 6, 8, 24-26, 40, 74). 

COUNT XIII – INFRINGEMENT OF U.S. PATENT NO. 6,612,287 

119. The allegations set forth in the foregoing paragraphs 1 through 118 are 

incorporated into this Thirteenth Claim for Relief. 

120. 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 13. 
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121. 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. 

122. 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 2011-2017 Hyundai Sonata (2.0L), 2010-2017 Hyundai Genesis Coupe (2.0L), 2013-2017 

Hyundai Santa Fe (2.0L), 2011-2017 Hyundai Sonata (2.4L), 2010-2017 Hyundai Tucson (2.4L), 

2010-2017 Hyundai Santa Fe (2.4L) (the “Accused Instrumentalities”). 

123. Upon information and belief, the Accused Instrumentalities incorporate the Theta 

II Engine which practices a method for controlling a positioning device of an internal 

combustion engine. 

124. 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. 

125. On information and belief, the Accused Instrumentalities infringe claim 1 of the 

’287 patent.  The Accused Instrumentalities practice a method controlling a positioning  (Figures 

2-4, 4, 7-8, 17-20) device of an internal combustion engine (Figures 1-2), the method comprising 
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the steps of: providing an electronic motor (Figures 3-4) 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 16); detecting a commanded position of 

said positioning device (Figures 16-20); determining whether said positioning device's command 

is in the region of said torque reversal point (Figures 17-21); forming a drive signal for the motor 

on the basis of said commanded position for said positioning device (Figures 17-21); and 

changing said drive signal to abruptly change the motor voltage when said commanded position 

is in said region of said torque reversal point (Figures 17-21). 

COUNT XIV – INFRINGEMENT OF U.S. PATENT NO. 7,487,761 

126. The allegations set forth in the foregoing paragraphs 1 through 125 are 

incorporated into this Fourteenth Claim for Relief. 

127. 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 14. 

128. 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. 

129. 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 2011-2017 Hyundai Sonata (2.0L), 2010-2017 Hyundai Genesis Coupe (2.0L), 2013-

2017 Hyundai Santa Fe (2.0L), 2011-2017 Hyundai Sonata (2.4L), 2010-2017 Hyundai Tucson 

(2.4L), 2010-2017 Hyundai Santa Fe (2.4L) (the “Accused Instrumentalities”). 

130. Upon information and belief, the Accused Instrumentalities incorporate the Theta 

II Engine which practices a method for detecting failures in a fuel system for a motor vehicle. 
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131. 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 

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. 

132. On information and belief, the Accused Instrumentalities infringe at least claim 1 

of the ’761 patent.  The Accused Instrumentalities practice a method for detecting failures in a 

fuel system for a motor vehicle (Figures 17-21, 78-79), the fuel system includes a fuel pump 

providing fuel from a fuel tank to a fuel injector rail of an engine (Figures 80-81), a fuel pump 

controller is electrically connected to the fuel pump and a rail pressure sensor (Figures 17-21, 

81), the rail pressure sensor is attached to the fuel injector rail in fluid communication with fuel 

being provided from the fuel tank (Figures 78-82), the method comprises: monitoring an actual 

fuel pump parameter of the fuel pump and a fuel injector rail pressure (Figures 17-21); 

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 (Figures 17-21, 

78-79, 83); 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  (Figures 17-

21, 78-79, 83). 
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Figure 78 – Note: Rail Pressure Sensor (RPS) measures fuel pressure in the delivery pipe which 
converts the pressure to a voltage signal that the ECM can use to adjust the fuel pressure 
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Figure 79- Data from RPS through ECM 
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Figure 80- Note: Components of the fuel delivery system including the fuel pump, fuel tank 
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Figure 81- Components of fuel system 
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Figure 82- Fuel Injectors 
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Figure 83- Note: Functioning of ECM which receives data from various sensors associated with 
different systems and monitors the systems for threshold values in comparison to actual values 

 
133. 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. 

134. On information and belief, the Accused Instrumentalities infringe claim 17 of the 

’761 patent.  The Accused Instrumentalities comprise a device for detecting failures in a fuel 

system of a motor vehicle (Figures 17-21, 78-79), the fuel system includes a fuel pump 

providing fuel from a fuel tank to a fuel injector rail of an engine (Figures 80-81), a rail pressure 

sensor is attached to the fuel injector rail in fluid communication with the fuel being provided 

from the fuel tank  (Figures 17-21, 81), the device comprises: a fuel pump controller being 

electrically connected to the fuel pump and the rail pressure sensor (Figures 17-21, 78-82), 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 
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actual fuel pump parameter and the initial fuel pump parameter exceeds a predetermined 

threshold (Figures 17-21, 78-83). 

COUNT XV – INFRINGEMENT OF U.S. PATENT NO. 6,644,115 

135. The allegations set forth in the foregoing paragraphs 1 through 134 are 

incorporated into this Fifteenth Claim for Relief. 

136. 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 the 

United States Patent and Trademark Office.  A true and correct copy of the ’115 patent is 

attached as Exhibit 15. 

137. 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. 

138. Upon information and belief, Defendants have directly infringed at least claims 1 

and 10 of the ’115 patent by making, using, selling, importing and/or providing and causing to be 

used the 2011-2017 Hyundai Sonata (2.0L), 2010-2017 Hyundai Genesis Coupe (2.0L), 2013-

2017 Hyundai Santa Fe (2.0L), 2011-2017 Hyundai Sonata (2.4L), 2010-2017 Hyundai Tucson 

(2.4L), 2010-2017 Hyundai Santa Fe (2.4L) (the “Accused Instrumentalities”).  (the “Accused 

Instrumentalities”).  

139. In particular, 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 
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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. 

140. On information and belief, the Accused Instrumentalities infringe claim 1 of the 

’115 patent.  The Accused Instrumentalities comprise a system for determining a level of a liquid 

present in a storage container in an automobile (Figures 17-21), the system comprising: a liquid 

level sensor for determining a preliminary liquid level of the liquid stored in the storage 

container (Figure 88); a vehicle speed sensor for determining the automobile's speed (Figure 

89); 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 (Figures 87-88), the vehicle speed sensor and the transmission gear selection sensor 

(Figures 87-88) 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 87, 89), the automobile transmission gear is in park position, and the preliminary 

liquid level exceeds a predetermined threshold (Figures 87, 89).   
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Figure 84 - Fuel Level Sensor 
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Figure 85- Input and Output Speed Sensor 

 

2:17-cv-12901-BAF-RSW    Doc # 20    Filed 04/30/18    Pg 127 of 212    Pg ID 1340



Page 128 of 212 
 

 
Figure 86 – Note: Processor receiving signals from vehicle speed sensor 
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Figure 87- Note: Input and Output speed sensor, gear selection sensor sending signals via the 
CAN 
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The ECM or PCM are processors that receive input signals from the Fuel Level Sensor (liquid 
level sensor). 
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The Infringing Instrumentalities comprise a processor for receiving input signals from the 
vehicle speed sensor, as exemplified by the CAN in the circuit diagram above. 
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The Infringing Instrumentalities comprise a processor receiving input signals from the 
transmission gear selection sensor as exemplified by the figure above which demonstrates the 
data received from the transmission gear selection sensor. 
 
Figure 88 

 

 
 
As illustrated in the element above, the Controller Area Network (CAN) acts as a processor for 
processing the data associated with the preliminary and final liquid levels communicated by the 
fuel level sensor.  The fuel level sensor is in the fuel storage tank, which is the storage container 
. 
Further, as illustrated in 7) above, the driving cycle consists of engine start up and shut-off.  At 
shut-off, the automobile’s speed is equal to zero, and the transmission gear is in the park 
position.  The final liquid level indication is arrived at when the automobile’s speed is zero at 
engine shut off, and the fuel level is at least the minimal detectible fuel level, in other words the 
preliminary liquid level exceeds a predetermined threshold. 
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The PCM compares a filtered fuel level with a measured fuel level. 
 

 
When the transmission gear is in park, the vehicle speed is equal to zero. 
 
Figure 89 

 
141. Claim 10 of the ’115 patent recites a method for determining a level of a liquid 

present in a storage container in an automobile the method comprising: determining a 

preliminary liquid level of the liquid stored in the storage container using a liquid level sensor; 

determining the automobile's speed using a vehicle speed sensor; determining a transmission 

gear position of a transmission of the automobile using a transmission gear selection sensor; and 

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 
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indication of the liquid present in the storage container 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. 

142. On information and belief, the Accused Instrumentalities infringe claim 10 of the 

’115 patent.  The Accused Instrumentalities practice a method for determining a level of a liquid 

present in a storage container in an automobile the method comprising (Figures 17-21): 

determining a preliminary liquid level of the liquid stored in the storage container using a liquid 

level sensor (Figure 84); determining the automobile's speed using a vehicle speed sensor  

(Figure 86-87); determining a transmission gear position of a transmission of the automobile 

using a transmission gear selection sensor; and 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 the automobile's speed is equal to zero  (Figures 88-89), the automobile 

transmission gear is in park position, and the preliminary liquid level exceeds a predetermined 

threshold (Figure 89). 

COUNT XVI – INFRINGEMENT OF U.S. PATENT NO. 6,581,574 

143. The allegations set forth in the foregoing paragraphs 1 through 142 are 

incorporated into this Sixteenth Claim for Relief. 

144. 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 16. 

145. 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. 
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146. Upon information and belief, Defendants have directly infringed at least claims 1, 

7, and 13 of the ’574 patent by making, using, selling, importing and/or providing and causing to 

be used the 2011-2017 Hyundai Sonata (2.0L), 2010-2017 Hyundai Genesis Coupe (2.0L), 2013-

2017 Hyundai Santa Fe (2.0L), 2011-2017 Hyundai Sonata (2.4L), 2010-2017 Hyundai Tucson 

(2.4L), 2010-2017 Hyundai Santa Fe (2.4L) (the “Accused Instrumentalities”).   

147. Upon information and belief, the Accused Instrumentalities incorporate the Theta 

II Engine which practices a method of controlling the fuel pressure within a fuel delivery system 

a system for determining a level of a liquid present in a storage container in an automobile. 

148. 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 

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. 

149. On information and belief, the Accused Instrumentalities infringe at least claim 1 

of the ’574 patent.  The Accused Instrumentalities practice a method of controlling (Figures 17-

21) the fuel pressure within a fuel delivery system having a fuel pump which delivers fuel to a 

fuel rail of an internal combustion engine (Figures 80-82, 90-94) comprising: providing a set-
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point fuel pressure (Figure 83); providing the estimated average fuel flow through the system 

(Figure 83); generating a feed forward control signal based upon the set-point fuel pressure and 

the average fuel flow (Figures 78-79, 83); measuring the fuel rail pressure with a fuel pressure 

sensor (Figures 78-79, 90-94); filtering the output of the fuel pressure sensor to filter out pulses 

due to the opening and closing of the fuel injectors (Figure 83); 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 83). 

 

Figure 90 – Note: Fuel Pressure Regulator installed on high pressure fuel pump which controls 
fuel flow flowing into injectors in accordance with the ECM signal calculated based on various 
engine conditions and fuel pump assembly with fuel level sensor 
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Figure 91- Note: Description of low pressure fuel pump working in tandem with high pressure 
pump 

 

 
Figure 92 – Note: Drive Cycle DTC detecting condition where threshold value is established; 
ECM monitors sensors and determines if set-point fuel pressure has been reached. 
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Figure 93 – Note: Exemplary data received from rail pressure sensor regarding the fuel pressure 
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Figure 94 – Note: Rail pressure sensor voltage signals received by the ECM and used to control 
the fuel pressure 

150. 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 

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 
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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. 

151. On information and belief, the Accused Instrumentalities infringe claim 7 of the 

’574 patent.  The Accused Instrumentalities comprise 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 

(Figures 78-79, 82, 93-94), 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 96), and a 

fuel pump motor controller (Figures 19-21) having: a feed forward controller adapted to provide 

a feed forward signal (Figure 94-95) having fuel pump motor control parameters based upon a 

set-point fuel pressure and the average fuel flow through said system (Figures 19-21, 92-93); 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 (Figures 19-21, 92-93); a feed back controller adapted to receive the error 

value and to generate a feed back control signal (Figures 19-21); 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 (Figures 19-21); and a fuel pump motor controller driver 
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adapted to receive the motor controller signal and to control the speed of said fuel pump based 

upon the motor controller signal (Figures 19-21). 

 

Figure 95- Fuel system signal diagram 

152. Claim 13 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 and fuel 

injectors 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; comparing the fuel rail pressure to the set-point fuel 
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pressure and generating an error signal based upon the difference between the fuel rail pressure 

and the set-point fuel pressure; 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; detecting pulses in the signal from the fuel pressure sensor to establish when 

the fuel injectors open and close; measuring the time between when an injector opens and closes 

to determine how long the injector is open; using the injector flow rate and the injector open time 

to calculate the average fuel flow. 

153. On information and belief, the Accused Instrumentalities infringe claim 13 of the 

’574 patent.  The Accused Instrumentalities practice a method of controlling the fuel pressure 

within a fuel delivery system (Figures 17-21) having a fuel pump which delivers fuel to a fuel 

rail and fuel injectors of an internal combustion (Figures 80-82) engine comprising: providing a 

set-point fuel pressure (Figures 90-95); providing the estimated average fuel flow through the 

system; generating a feed forward control signal (Figure 95) based upon the set-point fuel 

pressure and the average fuel flow; measuring the fuel rail pressure with a fuel pressure sensor 

(Figures 90-95); 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 (Figures 90-95); 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; detecting pulses in the signal from the fuel pressure sensor to establish when the 

fuel injectors open and close; measuring the time between when an injector opens and closes to 

determine how long the injector is open; using the injector flow rate and the injector open time to 

calculate the average fuel flow (Figures 90-95). 
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COUNT XVII – INFRINGEMENT OF U.S. PATENT NO. 6,609,497 

154. The allegations set forth in the foregoing paragraphs 1 through 153 are 

incorporated into this Seventeenth Claim for Relief. 

155.  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 17. 

156. 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. 

157. Upon information and belief, Defendants have directly infringed at least claims 1 

and 11 of the ’497 patent by making, using, selling, importing and/or providing and causing to be 

used the 2011-2017 Hyundai Sonata (2.0L), 2010-2017 Hyundai Genesis Coupe (2.0L), 2013-2017 

Hyundai Santa Fe (2.0L), 2011-2017 Hyundai Sonata (2.4L), 2010-2017 Hyundai Tucson (2.4L), 

2010-2017 Hyundai Santa Fe (2.4L) (the “Accused Instrumentalities”).   

158. Upon information and belief, the Accused Instrumentalities incorporate the Theta 

II Engine which practices a method of controlling an internal combustion engine. 

159. 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 

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. 

 

160. On information and belief, the Accused Instrumentalities infringe claim 1 of the 

’497 patent.  The Accused Instrumentalities practice a method of controlling an internal combustion 

engine (Figures 17-21), said engine having at least one cylinder (Figures 1, 98), 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 69-71, 97, 100-103); 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 (Figures 19-21, 

100-106); calculating the maximum acceleration point of said net combustion pressure change from 

said second derivative of said net combustion pressure change (Figures 19-21, 100-106); 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 (Figures 19-21, 100-106). 

 

 

Figure 96- Theta II Specifications 
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Figure 97 - Engine Control System components location 
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Figure 98 - Engine control system incorporating a piezo-electric element 
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Figure 99- Description of CVVT sensor which issued to vary the cam phase based on the engine 
pressure 

161. Claim 11 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 intervals of a crank 

angle of at least one degree 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 
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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. 

162. On information and belief, the Accused Instrumentalities infringe claim 11 of the 

’497 patent.  The Accused Instrumentalities practice a method a method of controlling an 

internal combustion engine (Figures 17-21), said engine having at least one cylinder, said 

method comprising the steps of: measuring the combustion pressure in said at least one cylinder 

(Figures 1, 96) at at least two discrete intervals of a crank angle of at least one degree during a 

combustion cycle; calculating a net combustion pressure change in said at least one cylinder 

based on said measured combustion pressures (Figures 19-21, 100-106); calculating the second 

derivative of said net combustion pressure change (Figures 19-21, 100-106); calculating the 

maximum acceleration point of said net combustion pressure change from said second derivative 

of said net combustion pressure change (Figures 19-21, 100-106); 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  (Figures 19-21, 100-106). 
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Figure 100 – Note: Crankshaft position sensor provides crank angle; Description of PCM 
controlling pre-ignition sensor which provides cylinder data  
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Figure 101 – Waveform camshaft and crankshaft data gathered from CMPS and CKPS 
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Figure 102- Note: ECM Misfire detection method 
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Figure 103-Note:  Crank angle sensor description 
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The engine control system comprises the knock sensor. 

Figure 104 - CVVT waveform and data analysis 
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The PCM calculates combustion pressure derived from the knock sensor input.   
 

 
 
As shown above, DTC P039B corresponds to a condition where Cylinder 1 pressure is too high 
(implying that at least combustion pressure is measured). The PCM calculates combusting 
pressure derived from the knock sensor input. 
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The ECM/PCM has the ability to detect cylinder pressure as demonstrated by the Diagnostic 
Trouble Code (DTC) shown above. Upon information and belief, the ECM/PCM calculates a 
second derivative of a net combustion pressure change.  
 
Figure 105 

 
 
The ECM/PCM has the ability to retard ignition timing (vary spark timing) as demonstrated by 
the general description of the Diagnostic Trouble Code (DTC) shown above.  On information 
and belief, the ECM/PCM varies the spark timing of the engine until maximum acceleration 
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point is aligned with top dead center to achieve maximum braking torque spark timing because 
such alignment leads to greater efficiency in engine operation.   
Figure 106 

COUNT XVIII – INVIIIFRINGEMENT OF U.S. PATENT NO. 6,571,157 

163. The allegations set forth in the foregoing paragraphs 1 through 162 are 

incorporated into this Eighteenth Claim for Relief. 

164.  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 18. 

165. 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. 

166. Upon information and belief, Defendants have directly infringed at least claims 1, 

14, and 17 of the ’157 patent by making, using, selling, importing and/or providing and causing to 

be used the 2011-2017 Hyundai Sonata Hybrid (the “Accused Instrumentalities”).   

167. Upon information and belief, the Accused Instrumentalities incorporate the Theta 

II Engine which comprises a diagnostic system for controlling an engine low oil pressure 

indicator in a hybrid electric vehicle. 

168. 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 
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“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. 

169. On information and belief, the Accused Instrumentalities infringe claim 1 of the 

’157 patent.  The Accused Instrumentalities comprise a diagnostic system for controlling an 

engine low oil pressure indicator in a hybrid electric vehicle (Figures 107-111), comprising: a 

powertrain having an engine and an electric traction motor (Figures 112-115); an oil pressure 

sensor/sending unit mechanically connected to the engine (Figures 116-117); an engine speed 

sensor/sending unit mechanically connected to the engine (Figure 118); a controller having 

connections to the oil pressure sensor and engine speed sensor (Figures 119, 121-122); a low oil 

pressure indicator electrically connected to the controller (Figures 119, 121-122); a mode 

selector having modes for “off” and “run/start” (Figure 120); 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 121). 
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Figure 107- Note: Hybrid CAN Controller System description 
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Figure 108 - Hybrid CAN Data Link Details 
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Figure 109 -Note: Hybrid CAN system with oil control valve and sensor which gathers oil 
pressure data 
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Figure 110 - Hybrid Oil Control valves and CVVT actuator signal 

 

 
Figure 111 – Note: Description of functionality of engine oil light as correlates to engine oil 
pressure 
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Figure 112 – Note: Hybrid powertrain with electric traction motor and engine 
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Figure 113 – Note: Description of Hybrid powertrain with electric traction motor and engine 

 

 
Figure 114 – Note: Description of Hybrid powertrain with electric traction motor and engine 
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Figure 115 – Note: Description of Hybrid electric traction motor with engine 

 
Figure 116 - Oil pressure sensor/sender 
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Figure 117 - Oil Pressure Sensor/ Sender 
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Figure 118 - Speed Sensor 
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Figure 119 - Oil Pressure Indicator 

 
Figure 120 – Note: Modes For Run/Stop & Off 
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Figure 121 - CAN/ECM 
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Figure 122 – Note: Functionality of Oil Pressure Sensor 

 
170. Claim 14 of the ’157 patent recites the diagnostic system of claim 1, wherein the 

low oil pressure indicator comprises a lamp. 

171. On information and belief, the Accused Instrumentalities infringe claim 14 of the 

’157 patent.  The Accused Instrumentalities comprise the diagnostic system of claim 1, wherein 

the low oil pressure indicator comprises a lamp (Figure 119, 123). 
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Figure 123- Hybrid warning indicators 

172. Claim 17 of the ’157 patent recites a diagnostic method for controlling an engine 

low oil pressure indicator in a hybrid electric vehicle having an engine and an electric traction 

motor powertrain, comprising the steps of: sensing engine oil pressure; sensing engine speed; 

inputting oil pressure sensor and engine speed sensor to a controller; connecting a low oil 

pressure indicator to the controller; indicating vehicle mode for “off” and “run/start”; and 

preventing activation of the low oil pressure indicator when the mode selector is in the 

“run/start” mode and the engine is not running. 

173. On information and belief, the Accused Instrumentalities infringe claim 17 of the 

’157 patent.  The Accused Instrumentalities practice a diagnostic method for controlling  an 

engine low oil pressure indicator in a hybrid electric vehicle (Figures 107-111) having an engine 

and an electric traction motor powertrain (Figures 112-115), comprising the steps of: sensing 

engine oil pressure; sensing engine speed; inputting oil pressure sensor and engine speed sensor 
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to a controller; connecting a low oil pressure indicator to the controller; indicating vehicle mode 

for “off” and “run/start”; and preventing activation of the low oil pressure indicator when the 

mode selector is in the “run/start” mode and the engine is not running (Figures 116-119, 121-

122). 

COUNT XIX – INFRINGEMENT OF U.S. PATENT NO. 6,736,122 

174. The allegations set forth in the foregoing paragraphs 1 through 173 are 

incorporated into this Nineteenth Claim for Relief. 

175.  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 19. 

176. 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. 

177. Upon information and belief, Defendants have directly infringed at least claims 1 

and 2 of the ’122 patent by making, using, selling, importing and/or providing and causing to be 

used the 2011-2017 Hyundai Sonata Hybrid (the “Accused Instrumentalities”). 

178. Upon information and belief, the Accused Instrumentalities incorporate the Theta 

II Engine which comprises a diagnostic system for controlling an engine low oil pressure 

indicator in a hybrid electric vehicle. 

179. 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 
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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; 

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. 

180. On information and belief, the Accused Instrumentalities infringe claim 1 of the 

’122 patent.  The Accused Instrumentalities comprise an internal combustion engine (Figures 98, 

124), comprising a number of cylinders (Figure 98), the or each cylinder containing a four-stroke 

reciprocating piston (Figure 124), an exhaust conduit (Figure 125), one or more engine 

operating condition sensors including an exhaust gas sensor in the exhaust conduit for measuring 

the composition of the exhaust gas (Figures 126-127), a fuel injection system (Figure 128), 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 121), 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 (Figures 129-131), 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 
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level 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 (Figures 121, 126-135). 

 

 

Figure 124 – Note: Description of Hyundai Hybrid internal combustion engine 

 

 
This is not a theta II engine. It is a non-hybrid V8 engine 
Figure 125- Hybrid internal combustion engine with exhaust conduit 
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Figure 126 – Note: Description of Exhaust Emission Control System 
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Figure 127 - Emission Control System 
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Figure 128 – Note: Description of Hybrid Multiport Fuel Injection System (MFI) 
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Figure 129- Note: ECM collecting engine operation data 
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Figure 130 – Note: Exemplary Engine Operation Data 
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Figure 131- Note: Data collection via sensor regarding engine operation data 
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The Controller Area Network (CAN) and the microcontrollers (Powertrain Control Module 
(PCM)/ 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.  
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The MFI is controlled by the ECM. 
 

 
 
The PCM monitors and determines the air/fuel mixture. 
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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 Unit (ECU). 
 
 
Figure 132 
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Figure 133 

 
The ECM (1) receives signals from at least sensors 2-14. 
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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. 
 

 
 
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). 
 
Figure 134 
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The temporal characteristics (the measured amplitude versus the amplitude of a slow sensor) of 
the oscillation in the air/fuel ratio (oscillates between rich and lean). 
 
Upon information and belief, a determination whether or not the engine is being fueled on the 
correct stroke is determined by the ECM/PCM and the MFI wherein temporal characteristics 
(shown above) are compared with relevant engine operation data (shown above) 
 
Figure 135 

181.  In particular, claim 2 of the ’122 patent recites a method of operating an internal 

combustion engine the engine comprising a number of cylinders, the or each cylinder containing 

a four-stroke reciprocating piston, one or more engine operating condition sensors including an 

exhaust gas sensor, a fuel injection system, and an engine management system, 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, wherein the method comprises the steps of: a) using the engine 

management system to control the operation of the engine including the fuel injection system and 

the air/fuel ratio for at least one cylinder; b) sending to the engine management system from said 

sensor(s) respective signal(s) indicative of engine operating conditions, including exhaust gas 

composition; c) oscillating 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; d) using the engine 
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management system to 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; e) 

using the engine management system to determine the temporal characteristics of the oscillation 

in the air/fuel ratio; and f) using the engine management system to determine whether or not the 

engine is being fueled on the correct stroke by comparing said temporal characteristics with said 

relevant engine operation data. 

182. On information and belief, the Accused Instrumentalities infringe claim 1 of the 

’122 patent.  The Accused Instrumentalities practice a method of operating an internal 

combustion engine the engine comprising a number of cylinders, the or each cylinder containing 

a four-stroke reciprocating piston  (Figures 98, 124), one or more engine operating condition 

sensors including an exhaust gas sensor (Figures 125-127), a fuel injection system, and an 

engine management system (Figures 121, 128), wherein the engine management system contains 

engine operation data (Figures 121-131), 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, wherein the method comprises the steps of: a) using the engine management system to 

control the operation of the engine including the fuel injection system and the air/fuel ratio for at 

least one cylinder; b) sending to the engine management system from said sensor(s) respective 

signal(s) indicative of engine operating conditions, including exhaust gas composition; c) 

oscillating 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 (Figures 121, 128); d) using the engine 

management system to 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; e) 

using the engine management system to determine the temporal characteristics of the oscillation 
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in the air/fuel ratio; and f) using the engine management system to determine whether or not the 

engine is being fueled on the correct stroke by comparing said temporal characteristics with said 

relevant engine operation data (Figures 121, 126-131). 

COUNT XX – INFRINGEMENT OF U.S. PATENT NO. 6,757,149 

183. The allegations set forth in the foregoing paragraphs 1 through 182 are 

incorporated into this Twentieth Claim for Relief.   

184. 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 20. 

185. 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. 

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

of the ’149 patent by making, using, selling, importing and/or providing and causing to be used 

the Accused Instrumentalities.   

187. Upon information and belief, the Accused Instrumentalities incorporate, for 

example, the Theta II Engine which comprises an electronic throttle control apparatus for testing 

integrity of motor drive electronics.  

188. 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 
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solenoid such that the current flowing through the valve solenoid closely matches the set point 

signal. 

189. On information and belief, the Accused Instrumentalities infringe claim 1 of the 

’149 patent.  The Accused Instrumentalities practice a method of controlling a fuel injector valve 

solenoid (Figure 136) comprising: generating a set-point signal to model a desired current profile 

flowing through the valve solenoid (Figure 137); providing a current controller adapted to 

regulate the current flowing through the valve solenoid (Figure 138); 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 139). 
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The Controller Area Network (CAN) is a controller, and the Engine Control Module (ECM) and 

Powertrain Control Module (PCM) are microcontrollers which practice a method of controlling. 
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The ECM practices a method of controlling a fuel injector valve solenoid. 

Figure 136 
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A set point signal is generated by the ECM to model a desired current profile flowing through 
the valve solenoid. 
 
Figure 137 
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The ECM provides the current controller which is adapted (the Highside is the desired current, 
the Lowside is the actual current which is then adjusted to meet the desired current) to regulate 
the current flowing through the valve solenoid. 
 
Figure 138 
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The controller (ECM) regulates the current flowing through the valve solenoid such that the 
current flowing through the valve solenoid closely matches the set point signal (the Highside is 
the desired current, the Lowside is the actual current which is then regulated by the ECM such 
that the current flowing through the valve matches the set point signal). 
 
Figure 139 

 
COUNT XXI – INFRINGEMENT OF U.S. PATENT NO. 7,143,501 

190. The allegations set forth in the foregoing paragraphs 1 through 189 are 

incorporated into this Twenty First Claim for Relief.   

191. On Dec. 5, 2006, U.S. Patent No. 7,143,501 (“the ’501 patent”), entitled “Method 

for Assembly of an Automotive Alternator Stator Assembly with Rectangular Continuous Wire,” 

was duly and legally issued by the United States Patent and Trademark Office.  A true and 

correct copy of the ’501 patent is attached as Exhibit 21. 
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192. Michigan Motor is the assignee and owner of the right, title and interests in and to 

the ’501 patent, including the right to assert all causes of action arising under said patents and the 

right to any remedies for infringement of them. 

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

of the ’501 patent by making, using, selling, importing and/or providing and causing to be used 

the Accused Instrumentalities.   

194. Upon information and belief, the Accused Instrumentalities incorporate, for 

example, the 2012 Hyundai Sonata which comprises a stator core assembly for an electronic 

machine. 

195. In particular, claim 1 of the ’501 patent recites A method of forming a stator core 

assembly for an electric machine comprising: providing a stator core having a plurality of 

radially extending slots; forming a wire pack having a plurality of continuous electrical wires, 

the wire pack being flat; shaping the flat wire pack into a hollow cylindrical shape; and engaging 

the hollow cylindrically shaped flat wire pack with the stator core such that the continuous 

electrical wires are interlaced within the slots of the stator core, wherein engaging the flat wire 

pack with the stator core includes one of radially expanding and compressing the hollow 

cylindrical shape of the flat wire pack radially into the slots of the stator core. 

196. On information and belief, the Accused Instrumentalities infringe claim 1 of the 

’501 patent.  The Accused Instrumentalities practice a method of forming a stator core assembly 

for an electric machine (Figure 140) comprising: providing a stator core having a plurality of 

radially extending slots (Figure 141); forming a wire pack having a plurality of continuous 

electrical wires, the wire pack being flat (Figure 142); shaping the flat wire pack into a hollow 

cylindrical shape (Figure 143); and engaging the hollow cylindrically shaped flat wire pack with 
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the stator core such that the continuous electrical wires are interlaced within the slots of the stator 

core, wherein engaging the flat wire pack with the stator core includes one of radially expanding 

and compressing the hollow cylindrical shape of the flat wire pack radially into the slots of the 

stator core (Figure 144). 

 

https://www.hyundaipartsdepartment.com/parts/2012/Hyundai/Sonata/Limited?siteid=217704&
vehicleid=377725&diagram=F05F010&diagramCallOut=3 
 
Figure 140 – A stator core assembly for an electric machine has been formed. 
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The stator core has a plurality of radially extending slots. 
 
Figure 141 

 
The wire pack has a plurality of continuous electrical wires with the wire being flat. 
 
Figure 142 
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The flat wire packs are shaped into a hollow cylindrical shape. 
 
Figure 143 
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There is a hollow cylindrically shaped flat wire pack with the stator core such that the continuous 
electrical wires are interlaced within the slats of the stator core, wherein engaging the flat wire 
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pack with the stator core includes one of radially expanding and compressing the hollow 
cylindrical shape of the flat wire pack radially into the slots of the stator core. 
 

Figure 144 

COUNT XXII – INFRINGEMENT OF U.S. PATENT NO. 7,116,081 

197. The allegations set forth in the foregoing paragraphs 1 through 196 are 

incorporated into this Twenty Second Claim for Relief.   

198. 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 22. 

199. 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. 

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

of the ’081 patent by making, using, selling, importing and/or providing and causing to be used 

the Accused Instrumentalities.   

201. Upon information and belief, the Accused Instrumentalities incorporate, for 

example, the 2012 Hyundai Sonata which comprises a thermal protection system for a high 

output vehicle alternator. 

202. 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 
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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. 

203. On information and belief, the Accused Instrumentalities infringe claim 1 of the 

’081 patent.  The Accused Instrumentalities comprise a thermal protection system for a high 

output vehicle alternator (Figure 145), said system comprising: a duty cycle control system 

(Figure 146); an alternator having a temperature limit and at least one rotor speed limit, said 

alternator operably connected to said duty cycle control system (Figure 147); a field current 

supply to said alternator (Figure 148); an alternator rotor speed sensor in communication with 

said duty cycle control system for determining an alternator rotor speed (Figure 149); 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 (Figure 160). 
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The Hybrid Starter Generator (HSG), which is a high output vehicle alternator, has a temperature 
sensor that feeds input directly to the Motor Control Unit (MCU). 
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The Infringing Instrumentalities comprise a thermal protection system of the HSG with a 
Diagnostic Trouble Code (DTC) “P0A37” 
 
 
Figure 145 

2:17-cv-12901-BAF-RSW    Doc # 20    Filed 04/30/18    Pg 203 of 212    Pg ID 1416



Page 204 of 212 
 

 
 
 

 
 
 
 

 
 
 

 

2:17-cv-12901-BAF-RSW    Doc # 20    Filed 04/30/18    Pg 204 of 212    Pg ID 1417



Page 205 of 212 
 

 
 

 
As shown above, the Infringing Instrumentalities comprise a method for a duty cycle control 
system with a duty cycle control signal sent from the MCU to the HSG. 
 
 
Figure 146 
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As shown above, the Infringing Instrumentalities comprise a method for an alternator (HSG) 
having a temperature limit and at least one rotor speed limit connected to a duty cycle control 
system (MCU).  The temperature limit is measured by the MCU at the HSG temperature sensor 
and the rotor speed is also measured by the MCU at the HSG via a “resolver sensor.” The duty 
cycle control of the HSG by the MCU, which is established as the duty cycle control system, is 
also shown below. Temperature limits are detailed in the Diagnostic Trouble Codes (DTCs) also 
shown above. 
 
Figure 147 
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As shown above, the 3-phase power cable supplies the “field” current to the SMG (alternator). 
 
Figure 148 

 
 
 
As shown above, the HSG (alternator) resolver (rotor speed sensor) is in communication with the 
MCU (duty cycle control system) for determining the HSG (alternator rotor) speed. 
 
Figure 149 
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As shown above, the HSG (alternator) temperature sensor is connected directly (in 
communication) with the MCU (a duty cycle control system) which receives temperature sensor 
input and determines HSG (alternator) temperature. The MCU/GCU controls the HSG 
(alternator) output according to speed of the HSG rotor and temperature of the HSG. 
 
 
Figure 150 

204. Each Defendant’s infringement of each asserted patent has been and continues to 

be willful.  On March 8, 2017, Plaintiff’s affiliate (via its counsel) sent correspondence to 

Hyundai America Technical Center, Inc., Hyundai Motor America, and Kia Motors America, 

Inc.  The correspondence indicated a claim of infringement related to power train and other 

subsystems of motor vehicles including vehicles produced by Defendants.  
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205.  On March 13, 2017, Plaintiff’s representative and counsel communicated by 

telephone with a Mark J. Goldzweig, a representative of KIA Motors America, Inc, an affiliate of 

each Defendant, regarding the issues of infringement and potential source code production.   

206. Each Defendant was also made aware of the patents in issue and its infringement 

thereof at least as early as September 1, 2017 when MMT filed its Complaint, which provided 

notice of infringement of the ’604, ’106, ’260, ’128, ’565, ’281, ’804, ’680, ’166, ’540, ’031, 

’839, ’287, ’761, ’115, ’574, ’497, ’157, and ‘122 patents.    

207. Since at least March 8, 2017, and further since at least September 1 2017, each 

Defendant’s infringement has been willful. 

 
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 ’604, ’106, ’260, ’128, ’565, 

’281, ’804, ’680, ’166, ’540, ’031, ’839, ’287, ’761, ’115, ’574, ’497, ’157, 122, ’149, ’501 and 

’081 patents; 

B. An award of damages to be paid by Defendants adequate to compensate Plaintiff 

for Defendants’ past infringement of the ’604, ’106, ’260, ’128, ’565, ’281, ’804, ’680, ’166, 

’540, ’031, ’839, ’287, ’761, ’115, ’574, ’497, ’157, 122, ’149, ’501 and ’081 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; 
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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. 

Date: April 30, 2018   
 
/s/ Timothy Devlin 
Devlin Law Firm, LLC   
Timothy Devlin (DE No. 4241) 
Robyn T. Williams (NY No. 5487301 ) 
1306 N. Broom Street, 1st Floor 
Wilmington, DE 19806 
(302) 449-9010 
tdevlin@devlinlawfirm.com 
rwilliams@devlinlawfirm.com 
 
Jackier Gould, P.C. 
Eric A. Bean (P48676) 
121 W. Long Lake Rd. 
Bloomfield Hills, MI 48304 
248-642-0500 
ebean@jackiergould.com 
 
Attorneys for Plaintiff 
Michigan Motor Technologies LLC 
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