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

 
Figure 27 

 
 
 

For example, as shown above, a positioning device, the Throttle Valve Control Module J338 of 
an internal combustion engine (VW 3.2L & 3.6L), is actuated via a Throttle Valve Actuator 
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Motor as commanded by the ECM, to change to a commanded position (based on the driver 
demand commanded from the Accelerator Position Sensor 2 G185). 
 
Figure 28 

 
Touareg 2011, Generic Scan Tool – Edition 09.2016 
 

For example, control effort corresponds to the amount of motor torque that the Throttle Valve 
Control Module J338 requires to change the position of the throttle valve and this is related to the 
time it takes the Throttle Valve Control Module J338 to close to a reference point.  The 
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commanded position is determined by the Engine Control Module (ECM) J623 based on 
information from the Accelerator Position Sensor 2 G185 derived from driver demand, to change 
to a commanded position (based on the driver demand commanded from the Accelerator Position 
Sensor 2 G185). 
 
Figure 29 

 
Touareg 2011, Generic Scan Tool – Edition 09.2016 
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For example, as shown above, the threshold value demonstrates a determination being made by 
the Engine Control Module (ECM) J623 regarding whether a control effort exceeds a threshold 
for a predetermined time period.  
 
Upon information and belief, the claim limitation “determining whether said control effort 
exceeds a threshold for said predetermined time period” is satisfied.  
 
Figure 30 
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Touareg 2011, Generic Scan Tool – Edition 09.2016 
 

Control effort is provided by the Throttle Valve Actuator Motor based on the signal sent by the 
Engine Control Module (ECM) J623.  The ECM signal is derived from the Accelerator Position 
Sensor 2 G185 based on driver demanded acceleration input.  The throttle valve is actuated by 
the Throttle Valve Actuator Motor, sending a Throttle Drive Angle Sensor signals (1 & 2) to the 
ECM. The Throttle Actuator Control Rationality check shows a threshold valve. The Throttle 
Valve Actuator Motor will attempt to close the throttle valve within a time limit with feedback 
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from the Throttle Drive Angle Sensor signals (1 & 2), if the Throttle Drive Angle Sensor signals 
(1 & 2) indicate a time greater than the time limit, then the DTC will set. 
 
On information and belief, the ECM hardware and software perform the step of "reducing said 
control effort when said control effort exceeds a threshold for a period."  
 
Figure 31 
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Touareg 2011, Generic Scan Tool – Edition 09.2016 
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http://wiki.ross-tech.com/wiki/index.php/17989/P1581/005505 
 

For example, as shown above, the positioning device, Throttle Valve Control Module J338, is 
commanded by Engine Control Module (ECM) J623, to change to a commanded position (upper 
position or lower position) comprising at least one of the commands to the positioning device to 
open to a hold open mode (upper position) and one of the commands to the positioning device to 
close to a hold close mode (mechanical stop low). 
 
On information and belief, the ECM hardware and software perform the step of “commanding 
the positioning device to at least one of a hold open mode or a hold close mode." 
 
Figure 32 

40. Claim 11 of the ’804 patent recites a system for controlling a positioning device 

of an internal combustion engine to prevent overheat conditions, the system comprising: an 

electric motor for actuating the positioning device with a control effort; a control effort detector 

coupled to said electric motor and intended to detect said control effort; and a controller coupled 

to said electric motor and said control effort detector, said controller including control logic 
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operative to command the positioning device to change to a commanded position, detect a 

control effort required to change to said commanded position, determine whether said control 

effort exceeds a threshold for a predetermined time period, and reduce said control effort when 

said control effort exceeds said threshold for said predetermined time period; wherein said 

controller further includes control logic operative to command the positioning device to close to 

said commanded position in a hold close mode.  

41. On information and belief, the ’804 patent Accused Instrumentalities infringe 

claim 11 of the ’804 patent.  The ’804 patent Accused Instrumentalities comprise a system for 

controlling a positioning device of an internal combustion engine to prevent overheat conditions 

(Figure 33), the system comprising: an electric motor for actuating the positioning device with a 

control effort (Figure 34); a control effort detector coupled to said electric motor and intended to 

detect said control effort (Figure 35); and a controller coupled to said electric motor and said 

control effort detector, said controller including control logic operative to command the 

positioning device to change to a commanded position, detect a control effort required to change 

to said commanded position, determine whether said control effort exceeds a threshold for a 

predetermined time period, and reduce said control effort when said control effort exceeds said 

threshold for said predetermined time period (Figure 36); wherein said controller further 

includes control logic operative to command the positioning device to close to said commanded 

position in a hold close mode (Figures 36-37). 
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For example, as shown above the Engine Control Module (ECM) J623 controls a positioning 
device, the Throttle Valve Control Module J338 of an internal combustion engine (VW 3.2L & 

3.6L), which comprises a system for controlling a positioning device of an internal combustion 

engine to prevent overheat condition.  
 
Figure 33 
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For example, as shown above, a positioning device, the Throttle Valve Control Module J338 of 
an internal combustion engine (VW 3.2L & 3.6L), is actuated via a Throttle Valve Actuator 
Motor with control effort indicated by the amount of current required to actuate the motor. 
 
Figure 34 
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For example, as shown above, a control effort detector in the Engine Control Module (ECM) 
J623 is coupled to the Throttle Valve Actuator Motor and utilizes a diagnostic strategy (DTC 

P2106) to detect control effort indicated by the amount of current required to actuate the motor. 

 
Figure 35 
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For example, as shown above, a control effort detector in the Engine Control Module (ECM) 
J623 is coupled to the Throttle Valve Actuator Motor and includes software-implemented control 
logic operative to command the positioning device to change to a commanded position (P0638), 
detect a control effort required to change to said commanded position (P2106), determine 
whether said control effort exceeds a threshold (Throttle Actuator Temperature/Current 
Monitoring), continuously monitor which continuously monitors the Throttle Actuator Control 
System, for a predetermined time period (Time to close to reference point > 0.6 s), and reduce 
said control effort when said control effort exceeds said threshold for said predetermined time 
period.  
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On information and belief, the ECM hardware and software “reduce[s] said control effort when 
said control effort exceeds said threshold for said predetermined time period.”    
 
Figure 36 

 
 
 

For example, as shown above (and in Figure 36), the Engine Control Module (ECM) J623 is a 
controller with control logic to command the positioning device, the Throttle Valve Control 
Module J338, to close to said commanded position in a hold close mode (P0638). 
 
Figure 37 

Based upon the totality of the foregoing evidence, and based further upon information and belief, 
the ’804 patent Accused Instrumentalities practice a method for controlling a positioning device 
of an internal combustion engine, the method comprising the steps of: providing an electric 
motor for actuating the positioning device; commanding the positioning device to change to a 
commanded position; detecting a control effort required to change to said commanded position; 
determining whether said control effort exceeds a threshold for a predetermined time period; and 
reducing said control effort when said control effort exceeds said threshold for said 
predetermined time period; wherein commanding the positioning device to change to said 
commanded position comprises at least one of commanding the positioning device to open to a 
hold open mode and commanding the positioning device to close to a hold close mode. 
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COUNT VI – INFRINGEMENT OF U.S. PATENT NO. 6,347,680 

42. The allegations set forth in the foregoing paragraphs 1 through 41 are 

incorporated into this Sixth Claim for Relief. 

43. On February 19, 2001, U.S. Patent No. 6,347,680 (“the ’680 patent”), entitled 

“Engine Output Controller,” was duly and legally issued by the United States Patent and 

Trademark Office.  A true and correct copy of the ’680 patent is attached as Exhibit 6. 

44. Plaintiff is the assignee and owner of the right, title and interest in and to the ’680 

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

any remedies for infringement of them. 

45. Upon information and belief, Defendants have directly infringed at least claim of 

the ’680 patent by making, using, selling, importing and/or providing and causing to be used the 

2013-2018 Passat, 2012-2016 CC, 2012-2017 Touareg, 2018-2019 Atlas, and 2012-2016 

Porsche Cayenne (the “’680 patent Accused Instrumentalities”).  

46. In particular, claim 1 of the ’680 patent recites an engine output control method 

for a vehicle having a drive by wire engine system responsive to a desired engine speed signal, 

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

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

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

a speed control system; arbitrating between said driver demanded engine speed value and said 

speed control system engine speed value to derive a first desired engine speed value; limiting 

said first desired engine speed value by a vehicle speed limit value, engine speed limit value, and 

transmission speed limit value to generate a second desired engine speed value; and controlling 

said engine output as a function of said second desired engine speed value and an actual engine 

speed value. 
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47. On information and belief, the ’680 patent Accused Instrumentalities infringe at 

least claim 1 of the ’680 patent.  The ’680 patent Accused Instrumentalities practice an engine 

output control method for a vehicle having a drive by wire engine system responsive to a desired 

engine speed signal (Figure 38), the method comprising the steps of: generating a driver 

demanded engine speed value corresponding to an operator input (Figure 39); generating a speed 

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

vehicle operation at a constant speed by a speed control system (Figure 40); arbitrating between 

said driver demanded engine speed value and said speed control system engine speed value to 

derive a first desired engine speed value (Figure 41); limiting said first desired engine speed 

value by a vehicle speed limit value, engine speed limit value, and transmission speed limit value 

to generate a second desired engine speed value (Figure 42); and controlling said engine output 

as a function of said second desired engine speed value and an actual engine speed value 

(Figures 38-42). 
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The CAN data bus and the ECM (J623), TCM (J217), ABS System (J104) (controllers) practice 
an engine output control method. 
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The ’680 patent Accused Instrumentalities comprise a CAN (Controller Area Network) which 
allows microcontrollers like the Engine Control Module (ECM) J623, Transmission Control 
Module (TCM), and Antilock Brake System/Electronic Stability Control (ABS/ESC) to 
communicate with each other.  
 
For example, as shown above, the drive by wire system comprises the Accelerator Pedal Position 
Sensor 2 G185, Throttle Valve Control Module J338, and other components, and is controlled by 
the ECM J623. 
 
Figure 38 
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The ’680 patent Accused Instrumentalities comprise an ECM (J623), which generates a driver 
demanded engine speed value corresponding to operator input from the Accelerator Pedal 

Position Sensor 2 (G185).  

 
Figure 39 
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For example, as shown above, the adaptive cruise control (ACC) is a cruise control system with 
speed regulation that influences driving behavior with both active acceleration and deceleration.  
Upon information and belief, using ACC, any desired speed between 0 km/hr and 210 km/hr can 
be maintained.  System-specified thresholds are set during operation of the ACC; the ECM 
(J623) generates an engine speed value to maintain vehicle operation at a constant speed based 
on the predetermined speed value from the set/coast switch of the cruise control system.  
 
Figure 40 
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Upon information and belief, the ECM (J623) receives signals from sensors. Accelerator Pedal 
Position Sensor 2 (G185), which determine the driver demanded engine speed value.  The speed 
control system engine speed value is determined by the ECM based upon the set speed of the 
cruise control.  The engine management system (a drive by wire system) arbitrates between the 
driver demanded engine speed value and said speed control system engine speed value to derive 
a first desired engine speed value.  
 
Figure 41 
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Upon information and belief, the first desired engine speed value limited by an engine speed 
limit value determined by the ECM based on various monitored conditions (e.g. road conditions; 
driving conditions). 
 

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

 
As stated above, the first desired engine speed value is determined via the ECM (J623).  
 
Upon information and belief, the first desired engine speed value is limited by a vehicle speed 
limit value which is generated from the ABS control module (J104) based on conditions such as 
wheel slippage from the wheel speed sensors (J44-47) communicated via the CAN data-bus 
(shown above). 
 
For example, as shown above the CAN Data bus and ECM (J623) control the drive by wire 
system by calculating engine output as a function of said second desired engine speed value and 
an actual speed value.   Necessarily, the second desired speed value must be reconciled with the 
actual engine speed value, thereby controlling the commanded throttle position and resultant 
engine output. 
 
Figure 42 

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

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

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

incorporated into this Seventh Claim for Relief. 

49. On May 13, 2003, U.S. Patent No. 6,561,166 (“the ’166 patent”), entitled “Purge 

Fuel Canister Measurement Method and System,” was duly and legally issued by the United 

States Patent and Trademark Office.  A true and correct copy of the ’166 patent is attached as 

Exhibit 7. 

50. Plaintiff is the assignee and owner of the right, title and interest in and to the ’166 

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

any remedies for infringement of them. 

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

the ’166 patent by making, using, selling, importing and/or providing and causing to be used the 

2012-2018 Tiguan, 2012-2018 Audi A3, 2012-2018 Audi A4, 2012-2018 Audi A5, 2012-2018 

Audi A6, 2016-2018 Audi TT,  2015-2018 Audi S3, 2015-2018 VW Golf, 2012-2018 VW Golf 

GTI, 2015-2018 VW Golf R, 2015-2018 Golf Sportwagon, 2013-2018 Jetta GLI, 2014-2018 VW 

Jetta Sedan, 2014-2018 VW Passat, 2012-2017 WV CC, 2012-2018 VW Beetle, 2018 VW Atlas, 

2015- 2018 Audi Q3, 2012-2018 Audi Q5, and 2017-2018 Porsche Macan with the EA888 

engines (the “’166 patent Accused Instrumentalities”). 

52. 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 
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where fuels is injected during an intake stroke of the engine, the internal combustion engine 

having a catalytic converter and an NOx trap, comprising: measuring a first temperature of an 

NOx trap that is in contact with an exhaust gas exhausted from a combustion chamber while the 

engine is operating in the stratified mode; enabling evaporated fuel vapors to enter the 

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

measuring a second temperature of the NOx trap while the engine is operating in the stratified 

mode; and adjusting the flow rate of the evaporated fuel vapors as a function of the second 

temperature when the second temperature is within a lower temperature threshold and an upper 

temperature threshold. 

53. On information and belief, the ’166 patent Accused Instrumentalities infringe at 

least claim 1 of the ’166 patent.  The ’166 patent Accused Instrumentalities practice a method of 

controlling a direct injection spark ignited internal combustion engine (Figure 43) that is capable 

of operating in a stratified mode (Figure 44) where fuel is injected during a compression stroke 

of the engine (Figure 45) and a homogeneous mode where fuels is injected during an intake 

stroke of the engine, the internal combustion engine having a catalytic converter (Figure 46) and 

an NOx trap (Figure 47), comprising: measuring a first temperature of an NOx trap that is in 

contact with an exhaust gas exhausted from a combustion chamber while the engine is operating 

in the stratified mode (Figures 48); enabling evaporated fuel vapors to enter the combustion 

chamber at a flow rate while the engine is operating in the stratified mode (Figure 49); 

measuring a second temperature of the NOx trap while the engine is operating in the stratified 

mode (Figure 50); and adjusting the flow rate of the evaporated fuel vapors as a function of the 

second temperature when the second temperature is within a lower temperature threshold and an 

upper temperature threshold (Figure 51). 
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As shown above, the Engine Management System including the Engine Control Module (ECM; 
J623) controls the Audi 1.8L and 2.0L Third Generation EA888 Engines (direct injection spark 
ignited internal combustion engine).  The ’166 patent Accused Instrumentalities comprise the 
Audi 1.8L and 2.0L Third Generation EA888 Engines. 
 
Figure 43 
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As shown above, the 1.8L and 2.0L TFSI engines are capable of operating in the stratified mode. 
 
Figure 44 
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James D Halderman, Automotive Engine Performance 436 (5 ed. 2017) 
 

For example, as suggested by the image above, the ’166 patent Accused Instrumentalities inject 
fuel during the compression stroke as is common in a Gasoline Direct Injection (GDI) systems. 
The Audi 1.8L & 2.0L engines are a GDI engine.  
 
Figure 45 
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James D Halderman, Automotive Engine Performance 438 (5 ed. 2017) 
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For example, a homogeneous mode may be used during high load operation. As shown above, 
fuel is injected during an intake stroke of the GDI engine.  
 
Figure 46 
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The ’166 patent Accused Instrumentalities comprise a NOx trap. 
 
As shown above, there is a catalytic converter in the engine exhaust after treatment system.  
 
Figure 47 
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Figure 48 
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As shown above, the NOx trap (catalyst) is in contact with an exhaust gas exhausted from a 
combustion chamber. The ’166 patent Accused Instrumentalities both measured and model 
catalyst temperature. 
 

The ’166 patent Accused Instrumentalities comprise a method of controlling a direct injection 
spark ignited internal combustion engine enabling evaporated fuel vapors to enter the 
combustion chamber at a flow rate while the engine is operating in the stratified mode. 
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For example, as shown above, the duty cycle is between 0% and 90%. 
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The ’166 patent Accused Instrumentalities comprise a charcoal canister (Evaporative Emissions 
EVAP Canister) which contains evaporative fuel content.  
 
Figure 49 
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As shown above, the ’166 patent Accused Instrumentalities comprise a method of modeling 
catalyst temperature. 
 
Figure 50 
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Upon information and belief, the ECM is capable of “adjusting the flow rate of the evaporated 
fuel vapors as a function of the second temperature when the second temperature is within a 
lower temperature threshold and an upper temperature threshold.” 
 
Figure 51 

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

COUNT VIII – INFRINGEMENT OF U.S. PATENT NO. 6,988,031 

54. The allegations set forth in the foregoing paragraphs 1 through 53 are 

incorporated into this Eighth Claim for Relief. 

55. On January 17, 2006 U.S. Patent No. 6,988,031 (“the ’031 patent”), entitled 

“System and Method for Determining Engine Stop Position,” was duly and legally issued by the 

United States Patent and Trademark Office.  A true and correct copy of the ’031 patent is 

attached as Exhibit 8. 

56. Plaintiff is the assignee and owner of the right, title and interest in and to the ’031 

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

any remedies for infringement of them. 

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

of the ’031 patent by making, using, selling, importing and/or providing and causing to be used 

the 2015-2018 Jetta (1.4L) or other vehicles having incorporated the DTI engine (the “’031 

patent Accused Instrumentalities”).  

58. Upon information and belief, the ’031 patent Accused Instrumentalities 

incorporate the Theta II Engine which comprises a system for determining a stop position of an 

engine. 

59. 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 
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controller being configured to control the air flow control device to lower air pressure in the 

engine based on an engine shutdown signal. 

60. On information and belief, the ’031 patent Accused Instrumentalities infringe 

claim 1 of the ’031 patent.  The ’031 patent Accused Instrumentalities comprise a system for 

determining a stop position of an engine (Figure 52), the system comprising: a sensor configured 

to generate a signal corresponding to the angle of the engine (Figure 53); a controller coupled to 

the sensor and configured to receive the signal  (Figure 54); and an air flow control device 

coupled to the engine to control air intake (Figure 55), and upon information and belief the 

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

engine based on an engine shutdown signal (Figures 52-53). 
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The camshaft (14 above) and crankshaft (28 above) control the piston position in an internal 
combustion engine.   
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The camshaft position sensor (3 above) sends a signal to the ECM corresponding with the stop 
position of an engine.  
 
Figure 52 
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The ’031 patent Accused Instrumentalities comprise a Camshaft Position Sensor (3 above) which 
generates a signal corresponding to the angle of the engine. 
 
Figure 53 
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For example, the Engine Control Module (ECM; J623), a controller, is coupled to the Camshaft 
Position Sensors (G40; G300) and to receive the signals generated by these sensors.   
 
Figure 54 
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For example, in the images above the throttle valve control module (J338), EPC throttle drive 
(G186), and EPC throttle drive angle sensor 1 (G187) and 2 (G188) with the ECM (J623) control 
the air flow and are coupled to the engine to control air intake. The throttle angle sensor has 
functions for detecting a fully-closed throttle and estimating intake air volume by the amount of 
throttle opening.  Shimatani, K., Detecting a Fully-Closed Throttle by Manifold Pressure in Fuel 
Injection System with Idle Speed Control, SAE Technical Paper 2014-32-0075, 2014, 
https://doi.org/10.4271/2014-32-0075. 
 
Figure 55 
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For example, the ECM (J623) is configured to control the air flow control device (throttle valve 
not shown here) to lower air pressure in the engine based on an engine shutdown signal. 
 
The engine shutdown signal is communicated at the end of a drive cycle.  When the engine is 
shut down, the throttle angle is at 0 degrees, thereby decreasing the air pressure in the engine. 
 
Figure 56 

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

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

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

incorporated into this Ninth Claim for Relief. 
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62. On September 2, 2003 U.S. Patent No. 6,612,287 (“the ’287 patent”), entitled 

“Electronic Throttle Position Feedforward System,” was duly and legally issued by the United 

States Patent and Trademark Office.  A true and correct copy of the ’287 patent is attached as 

Exhibit 9. 

63. Plaintiff is the assignee and owner of the right, title and interest in and to the ’287 

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

any remedies for infringement of them. 

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

of the ’287 patent by making, using, selling, importing and/or providing and causing to be used 

the 2012-2018 Tiguan, 2012-2018 Audi A3, 2012-2018 Audi A4, 2012-2018 Audi A5, 2012-

2018 Audi A6, 2016-2018 Audi TT,  2015-2018 Audi S3, 2015-2018 VW Golf, 2012-2018 VW 

Golf GTI, 2015-2018 VW Golf R, 2015-2018 Golf Sportwagon, 2013-2018 Jetta GLI, 2014-

2018 VW Jetta Sedan, 2014-2018 VW Passat, 2012-2017 WV CC, 2012-2018 VW Beetle, 2018 

VW Atlas, 2015- 2018 Audi Q3, 2012-2018 Audi Q5, and 2017-2018 Porsche Macan with the 

EA888 engines  (the “’281 patent Accused Instrumentalities”). 

65. In particular, claim 1 of the ’287 patent recites a method for controlling a 

positioning device of an internal combustion engine, the method comprising the steps of: 

providing an electronic motor for actuating said positioning device with a torque being applied to 

said motor over the positioning range and said torque changing sign thereby defining a torque 

reversal point; detecting a commanded position of said positioning device; determining whether 

said positioning device's command is in the region of said torque reversal point; forming a drive 

signal for the motor on the basis of said commanded position for said positioning device; and 

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

is in said region of said torque reversal point. 
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66. On information and belief, the ’281 patent Accused Instrumentalities infringe 

claim 1 of the ’287 patent.  The ’281 patent Accused Instrumentalities practice a method 

controlling a positioning  (Figure 57) device of an internal combustion engine (Figure 57), the 

method comprising the steps of: providing an electronic motor (Figure 57) for actuating said 

positioning device with a torque being applied to said motor over the positioning range and said 

torque changing sign thereby defining a torque reversal point (Figure 57); detecting a 

commanded position of said positioning device (Figure 57); determining whether said 

positioning device's command is in the region of said torque reversal point (Figure 57); forming 

a drive signal for the motor on the basis of said commanded position for said positioning device 

(Figure 57); and changing said drive signal to abruptly change the motor voltage when said 

commanded position is in said region of said torque reversal point (Figure 57). 
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The positioning device (throttle valve) is within the Throttle Valve Control Module J338 shown 
above.   
 
The Engine Control Module (ECM) controls the positioning device (throttle valve) of an internal 
combustion position. The positioning device (throttle valve) is within the Throttle Valve Control 
Module J338 shown above.   
 
Figure 57 
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COUNT X – INFRINGEMENT OF U.S. PATENT NO. 7,487,761 

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

incorporated into this Tenth Claim for Relief. 

68. On February 10, 2009 U.S. Patent No. 7,487,761 (“the ’761 patent”), entitled 

“Detection of Fuel System Problems,” was duly and legally issued by the United States Patent 

and Trademark Office.  A true and correct copy of the ’761 patent is attached as Exhibit 10. 

69. Plaintiff is the assignee and owner of the right, title and interest in and to the ’761 

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

any remedies for infringement of them. 

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

and 17 of the ’761 patent by making, using, selling, importing and/or providing and causing to be 

used the 2012-2018 Tiguan, 2012-2018 Audi A3, 2012-2018 Audi A4, 2012-2018 Audi A5, 

2012-2018 Audi A6, 2016-2018 Audi TT, 2015-2018 Audi S3, 2015-2018 VW Golf, 2012-2018 

VW Golf GTI, 2015-2018 VW Golf R, 2015-2018 Golf Sportwagon, 2013-2018 Jetta GLI, 

2014-2018 VW Jetta Sedan, 2014-2018 VW Passat, 2012-2017 WV CC, 2012-2018 VW Beetle, 

2018 VW Atlas, 2015- 2018 Audi Q3, 2012-2018 Audi Q5, and 2017-2018 Porsche Macan with 

the EA888 engines (the “’761 patent Accused Instrumentalities”). 

71. In particular, claim 1 of the ’761 patent recites a method for detecting failures in a 

fuel system for a motor vehicle, the fuel system includes a fuel pump providing fuel from a fuel 

tank to a fuel injector rail of an engine, a fuel pump controller is electrically connected to the fuel 

pump and a rail pressure sensor, the rail pressure sensor is attached to the fuel injector rail in 

fluid communication with fuel being provided from the fuel tank, the method comprises: 

monitoring an actual fuel pump parameter of the fuel pump and a fuel injector rail pressure; 

comparing the actual fuel pump parameter required to achieve a desired fuel injector rail pressure 
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to an initial fuel pump parameter to achieve the desired fuel injector rail pressure; and signaling a 

fuel system problem if a difference between the actual fuel pump parameter and the initial fuel 

pump parameter exceeds a predetermined threshold. 

72. On information and belief, the ’761 patent Accused Instrumentalities infringe 

claim 1 of the ’761 patent.  The ’761 patent Accused Instrumentalities practice a method for 

detecting failures in a fuel system for a motor vehicle (Figure 58), the fuel system includes a fuel 

pump providing fuel from a fuel tank to a fuel injector rail of an engine (Figure 59), a fuel pump 

controller is electrically connected to the fuel pump and a rail pressure sensor (Figure 60), the 

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

provided from the fuel tank (Figure 61), the method comprises: monitoring an actual fuel pump 

parameter of the fuel pump and a fuel injector rail pressure (Figure 62); comparing the actual 

fuel pump parameter required to achieve a desired fuel injector rail pressure to an initial fuel 

pump parameter to achieve the desired fuel injector rail pressure (Figure 63); and signaling a 

fuel system problem if a difference between the actual fuel pump parameter and the initial fuel 

pump parameter exceeds a predetermined threshold  (Figure 64). 
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For example, as shown in the DTC chart above, the fuel system is monitored using a self-test 
diagnostic strategy within the ECM and when low fuel pressure is detected in two sequential 
driving cycles, the ECM illuminates the Malfunction Indicator Lamp (MIL).  
 
Figure 58 
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For example, as shown in the figures above, the fuel system includes a Fuel Pump, providing 
fuel from a fuel tank to the fuel injector rail of an engine.  
 
Figure 59 
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For example, as depicted above the fuel pump controller (Powertrain Control Module (PCM)) is 

electrically connected to the fuel pump. 
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For example, as depicted above, the PCM is electrically connected to the fuel (rail) pressure 

sensor. 
 
Figure 60 
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For example, as depicted in the images above, the fuel (rail) pressure sensor is attached to the 
fuel (injector) rail in fluid communication with fuel being provided from the fuel tank.   
 
Figure 61 
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For example, as depicted below the fuel pump with the fuel pressure regulator valve control the 

fuel flow flowing into the injectors in accordance with the ECM signal. The ECM calculates the 

fuel amount to be injected based on actual fuel pump parameter (Deviation between reference 
fuel pressure setpoint and current fuel pressure > 2,999.80 kPa, which is calculated based on 
various engine conditions) and monitors the rail pressure sensor (fuel injector rail pressure: Fuel 
pressure < 3,500.31 kPa). 
 
Figure 62 
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For example, as shown above, the actual fuel pump parameter required to achieve a desired fuel 
injector rail pressure (Fuel pump at max limit) is the ECM signal shown below (Deviation 
between reference fuel pressure setpoint and current fuel pressure > 2,999.80 kPa).  
 
Figure 63 
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As depicted below a fuel system problem is signaled (DTC P0087) if there is a difference 
between the ECM signal (actual fuel pump parameter of: current fuel pressure) and the initial 
fuel pump parameter (fuel pressure setpoint) when it exceeds a predetermined threshold (> 
2,999.80 kPa).  
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As depicted below a fuel system problem is signaled (DTC P0087) if there is a difference 

between the ECM signal (actual fuel pump parameter of: current fuel pressure) and the initial 

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

“Deviation between reference fuel pressure setpoint and current fuel pressure > 2,999.80 kPa” 
Based upon the totality of the foregoing evidence, and based further upon information and belief, 
the ’761 patent Accused Instrumentalities include “a method for detecting failures in a fuel 
system for a motor vehicle, the fuel system includes a fuel pump providing fuel from a fuel tank 
to a fuel injector rail of an engine, a fuel pump controller is electrically connected to the fuel 
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pump and a rail pressure sensor, the rail pressure sensor is attached to the fuel injector rail in 
fluid communication with fuel being provided from the fuel tank, the method comprises: 
monitoring an actual fuel pump parameter of the fuel pump and a fuel injector rail pressure; 
comparing the actual fuel pump parameter required to achieve a desired fuel injector rail pressure 
to an initial fuel pump parameter to achieve the desired fuel injector rail pressure; and signaling a 
fuel system problem if a difference between the actual fuel pump parameter and the initial fuel 
pump parameter exceeds a predetermined threshold.” 
 
Figure 64 

73. Claim 17 of the ’761 patent recites a device for detecting failures in a fuel system 

of a motor vehicle, the fuel system includes a fuel pump providing fuel from a fuel tank to a fuel 

injector rail of an engine, a rail pressure sensor is attached to the fuel injector rail in fluid 

communication with the fuel being provided from the fuel tank, the device comprises: a fuel 

pump controller being electrically connected to the fuel pump and the rail pressure sensor, the 

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

pump and an actual fuel injector rail pressure measured by the rail pressure sensor and to 

compare the actual fuel pump parameter required to achieve a desired fuel injector rail pressure 

to an initial fuel pump parameter and to signal a fuel system problem if a difference between the 

actual fuel pump parameter and the initial fuel pump parameter exceeds a predetermined 

threshold. 

74. On information and belief, the ’761 patent Accused Instrumentalities infringe 

claim 17 of the ’761 patent.  The ’761 patent Accused Instrumentalities comprise a device for 

detecting failures in a fuel system of a motor vehicle (Figure 65), the fuel system includes a fuel 

pump providing fuel from a fuel tank to a fuel injector rail of an engine (Figure 65), a rail 

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

provided from the fuel tank  (Figure 66), the device comprises: a fuel pump controller being 

electrically connected to the fuel pump and the rail pressure sensor (Figure 66), the fuel pump 

controller being configured to monitor an actual fuel pump parameter of the fuel pump and an 
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actual fuel injector rail pressure measured by the rail pressure sensor and to compare the actual 

fuel pump parameter required to achieve a desired fuel injector rail pressure to an initial fuel 

pump parameter and to signal a fuel system problem if a difference between the actual fuel pump 

parameter and the initial fuel pump parameter exceeds a predetermined threshold (Figure 66). 
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As shown above, the fuel system includes a fuel system includes a fuel pump providing fuel 
from a fuel tank to a fuel injector rail of an engine, a rail pressure sensor is attached to the fuel 
injector rail in fluid communication with the fuel being provided from the fuel tank. 
 
Figure 65 

As depicted below the fuel pump controller (Powertrain Control Module (PCM)) is electrically 
connected to the fuel pump and the PCM is electrically connected to the fuel (rail) pressure 
sensor.  
 
As shown below in DTC P0087, the fuel pump controller, (PCM) is configured to monitor an 
actual fuel pump parameter (Fuel pump at max limit) and an actual fuel injector rail pressure 
(current fuel pressure) by the rail pressure sensor (G247) and compares the actual fuel pump 
parameter required to achieve a desired fuel injector rail pressure to an initial fuel pump 
parameter (fuel mass setpoint) and to signal a fuel system problem (DTC P0087) if a difference 
between the actual fuel pump parameter and the initial fuel pump parameter exceeds a 
predetermined threshold (deviation between fuel pressure setpoint and actual fuel pressure or 
mass fuel flow setpoint and actual mass fuel flow). 
 
Based upon the totality of the foregoing evidence, and based further upon information and belief, 
the ’761 patent Accused Instrumentalities include “a device for detecting failures in a fuel system 
of a motor vehicle, the fuel system includes a fuel pump providing fuel from a fuel tank to a fuel 
injector rail of an engine, a rail pressure sensor is attached to the fuel injector rail in fluid 
communication with the fuel being provided from the fuel tank, the device comprises: a fuel 
pump controller being electrically connected to the fuel pump and the rail pressure sensor, the 
fuel pump controller being configured to monitor an actual fuel pump parameter of the fuel 
pump and an actual fuel injector rail pressure measured by the rail pressure sensor and to 
compare the actual fuel pump parameter required to achieve a desired fuel injector rail pressure 
to an initial fuel pump parameter and to signal a fuel system problem if a difference between the 
actual fuel pump parameter and the initial fuel pump parameter exceeds a predetermined 
threshold.” 
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Figure 66 

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

75. The allegations set forth in the foregoing paragraphs 1 through 74 are 

incorporated into this Eleventh Claim for Relief. 

76. On November 11, 2003 U.S. Patent No. 6,644,115 (“the ’115 patent”), entitled 

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

attached as Exhibit 11. 

77. Plaintiff is the assignee and owner of the right, title and interest in and to the ’115 

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

any remedies for infringement of them. 

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

2, 3, and 7 of the ’115 patent by making, using, selling, importing and/or providing and causing 

to be used the 2012-2018 Tiguan, 2012-2018 Audi A3, 2012-2018 Audi A4, 2012-2018 Audi 

A5, 2012-2018 Audi A6, 2016-2018 Audi TT,  2015-2018 Audi S3, 2015-2018 VW Golf, 2012-

2018 VW Golf GTI, 2015-2018 VW Golf R, 2015-2018 Golf Sportwagon, 2013-2018 Jetta GLI, 

2014-2018 VW Jetta Sedan, 2014-2018 VW Passat, 2012-2017 WV CC, 2012-2018 VW Beetle, 

2018 VW Atlas, 2015- 2018 Audi Q3, 2012-2018 Audi Q5, and 2017-2018 Porsche Macan with 

the EA888 engines  (the “’115 patent Accused Instrumentalities”).  

79. 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 

transmission gear selection sensor for modifying the preliminary liquid level to arrive at a final 

liquid level indication of the liquid present in the storage container when the automobile's speed 

is equal to zero, the automobile transmission gear is in park position, and the preliminary liquid 

level exceeds a predetermined threshold. 
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80. On information and belief, the ’115 patent Accused Instrumentalities infringe 

claim 1 of the ’115 patent.  The ’115 patent Accused Instrumentalities comprise a system for 

determining a level of a liquid present in a storage container in an automobile (Figure 67), the 

system comprising: a liquid level sensor for determining a preliminary liquid level of the liquid 

stored in the storage container (Figure 68); a vehicle speed sensor for determining the 

automobile's speed (Figure 69); a transmission gear selection sensor for determining a 

transmission gear position of a transmission of the automobile (Figure 70); and a processor for 

receiving input signals from the liquid level sensor (Figure 71), the vehicle speed sensor and the 

transmission gear selection sensor (Figure 71) for modifying the preliminary liquid level to 

arrive at a final liquid level indication of the liquid present in the storage container when the 

automobile's speed is equal to zero (Figure 71), the automobile transmission gear is in park 

position, and the preliminary liquid level exceeds a predetermined threshold (Figure 71).   

The ’115 patent Accused Instrumentalities comprise a Controller Area Network (CAN) system 
which sends and receives data to and from various microcontrollers in the system.  For example, 
the Fuel Level Sensor (FLS) measures the fuel level in the fuel tank and provides information to 
the Powertrain Control Module (PCM) and the brake fluid level warning switch measures the 
brake fluid level and provides information to the anti-lock braking system (ABS) and the 
Electronic Stability Control System (ESC). 
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For example, the ’115 patent Accused Instrumentalities comprise a fuel system which includes a 
fuel level sensor for determining a level of fuel present in the fuel tank. 
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Figure 67 
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As demonstrated in the exemplary images above, the ’115 patent Accused Instrumentalities 
include a Fuel Level Sensor (FLS), which is a liquid level sensor.  The FLS determines the 
preliminary liquid level of the fuel (liquid) stored in the storage container (fuel tank). 
 
Figure 68 

 

Case 2:19-cv-10485-DML-SDD   ECF No. 6   filed 04/30/19    PageID.586    Page 127 of 267

PETITIONER'S EXHIBIT 1002 
US PATENT NO. 6,581,565 



 128

 

 
 

The ESC Module shares the vehicle speed information with the PCM.  
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The Wheel Speed Sensor (WSS) generates a signal having a waveform with a frequency 
proportional to the speed of the vehicle. The signal generated by the WSS informs the ABS 
Control Module if the vehicle is moving or not and indicates the velocity of the vehicle. Then, 

the ABS Control Module informs ECM of this information. The ECM uses this information to 

control fuel injection, ignition timing, transmission shift points and torque converter clutch 

scheduling. The WSS signal is also used to detect rough road conditions. 
 
As demonstrated in the exemplary images above, the ’115 patent Accused Instrumentalities 
include an ABS Wheel Speed Sensor (WSS) for determining the automobile’s speed. The ABS 
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Wheel Speed Sensor (WSS) generates a signal having a waveform with a frequency proportional 
to the speed of the vehicle. The signal generated by the ABS WSS informs the ESC Module not 
only if the vehicle speed is low or high but also if the vehicle is or is not moving. Then, ESC 
Module informs the PCM of this information. The PCM uses this information to control fuel 
injection, ignition timing, transmission shift points and torque converter clutch scheduling. The 
WSS signal is also used to detect rough road conditions. 
 
Figure 69 

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

 
 

 
Figure 70 

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

   
Based upon the totality of the foregoing evidence, and based further upon information and belief, 

the ’115 patent Accused Instrumentalities include “a system for determining a level of a liquid 

present in a storage container in an automobile, the system comprising: a liquid level sensor for 

determining a preliminary liquid level of the liquid stored in the storage container; a vehicle 

speed sensor for determining the automobile's speed; a transmission gear selection sensor for 

determining a transmission gear position of a transmission of the automobile; and a processor for 

receiving input signals from the liquid level sensor, the vehicle speed sensor and the transmission 

gear selection sensor for modifying the preliminary liquid level to arrive at a final liquid level 

indication of the liquid present in the storage container when the automobile's speed is equal to 

zero, the automobile transmission gear is in park position, and the preliminary liquid level 

exceeds a predetermined threshold.” 
 
Figure 71 

81. Claim 2 of the ’115 patent recites the system of claim 1, wherein the processor 

takes a plurality of liquid level readings using the liquid level sensor and then calculates an 

average to arrive at a preliminary liquid level. 

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

claim 2 of the ’115 patent.  The ’115 patent Accused Instrumentalities comprise, the system of 
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claim 1, wherein the processor takes a plurality of liquid level readings using the liquid level 

sensor and then calculates an average to arrive at a preliminary liquid level (Figure 72). 

As shown below, the PCM continuously monitors the fuel level and generates a filtered fuel level 
(average) fuel level. 
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On information and belief, information proving that this claim element is present is not publicly 
available, and only in the possession of Audi.  However, in my opinion this element is highly 
likely present in the ’115 patent Accused Instrumentalities.  The source code for the ECM is 
necessary to further support that which has been inferred.  
 
Figure 72 

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

monitors an ignition key position to determine when to initialize the system. 
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84. On information and belief, the ’115 patent Accused Instrumentalities infringe 

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

claim 1, wherein the processor monitors an ignition key position to determine when to initialize 

the system (Figure 73). 

 

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

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

monitors the vehicle's speed. 

86. On information and belief, the ’115 patent Accused Instrumentalities infringe 

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

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

 
 
As shown above, the ’115 patent Accused Instrumentalities include an ABS Wheel Speed Sensor 
(WSS) for determining the automobile’s speed. The ABS Wheel Speed Sensor (WSS) generates 
a signal having a waveform with a frequency proportional to the speed of the vehicle. The signal 
generated by the ABS WSS informs the ESC Module not only if the vehicle speed is low or high 
but also if the vehicle is or is not moving. Then, ESC Module informs the PCM of this 
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information. The PCM uses this information to control fuel injection, ignition timing, 
transmission shift points and torque converter clutch scheduling. The WSS signal is also used to 
detect rough road conditions. 
 
Figure 74 

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

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

incorporated into this Twelfth Claim for Relief.  

88. On June 24, 2014 U.S. Patent No. 6,581,574 (“the ’574 patent”), entitled “Method 

for Controlling Fuel Rail Pressure,” was duly and legally issued by the United States Patent and 

Trademark Office.  A true and correct copy of the ’574 patent is attached as Exhibit 12. 

89. Plaintiff is the assignee and owner of the right, title and interest in and to the ’574 

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

any remedies for infringement of them. 

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

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

used the 2015-2018 Jetta (1.4L) or other vehicles having incorporated the DTI engine (the “’574 

patent Accused Instrumentalities”).   

91. In particular, claim 1 of the ’574 patent recites a method of controlling the fuel 

pressure within a fuel delivery system having a fuel pump which delivers fuel to a fuel rail of an 

internal combustion engine comprising: providing a set-point fuel pressure; providing the 

estimated average fuel flow through the system; generating a feed forward control signal based 

upon the set-point fuel pressure and the average fuel flow; measuring the fuel rail pressure with a 

fuel pressure sensor; filtering the output of the fuel pressure sensor to filter out pulses due to the 

opening and closing of the fuel injectors; comparing the fuel rail pressure to the set-point fuel 

pressure and generating an error signal based upon the difference between the fuel rail pressure 
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and the set-point fuel pressure; and modifying the feed forward control signal based upon the 

error signal thereby generating a motor controller signal and sending the motor control signal to 

the fuel pump motor. 

92. On information and belief, the ’574 patent Accused Instrumentalities infringe 

claim 1 of the ’574 patent.  The ’574 patent Accused Instrumentalities practice a method of 

controlling (Figure 75) the fuel pressure within a fuel delivery system having a fuel pump which 

delivers fuel to a fuel rail of an internal combustion engine (Figure 75) comprising: providing a 

set-point fuel pressure (Figure 75); providing the estimated average fuel flow through the system 

(Figure 76); generating a feed forward control signal based upon the set-point fuel pressure and 

the average fuel flow (Figure 77); measuring the fuel rail pressure with a fuel pressure sensor 

(Figure 78); filtering the output of the fuel pressure sensor to filter out pulses due to the opening 

and closing of the fuel injectors (Figure 79); comparing the fuel rail pressure to the set-point fuel 

pressure and generating an error signal based upon the difference between the fuel rail pressure 

and the set-point fuel pressure (Figure 80); and modifying the feed forward control signal based 

upon the error signal thereby generating a motor controller signal and sending the motor control 

signal to the fuel pump motor (Figure 81). 
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For example, the 1.4LTSI engine is an internal combustion engine. 
 
As demonstrated in the exemplary images above (9) and below, the ’574 patent Accused 

Instrumentalities comprise an Engine Control Module (ECM; 9; J623) and Powertrain CAN bus 

(B383, B390) which practice a method of controlling the fuel delivery system in conjunction 

with a fuel rail pressure sensor (1).   
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The Fuel Pressure regulator valve (8; N276) controls the pressure of the fuel flow directly into 
the fuel rail and therefore, to the fuel injectors in accordance with the ECM signal based on 
engine conditions.  
 

 
Source: ALLDATA Pro 
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The ’574 patent Accused Instrumentalities comprise a Fuel delivery unit (6; GX1) and Fuel 
Pump Control Module (7; J538), which controls a fuel pump delivering fuel to a High-Pressure 
Fuel Pump, connected to a fuel rail of an internal combustion engine.  
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Source: ALLDATA Pro 
 

http://212.62.78.144/iwire/i-wire_data.html?eslpUrl=MEX5R0106099 
 

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

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

Upon information and belief, the fuel (rail) pressure sensor (1), shown immediately above, 
measures the fuel pressure in the delivery pipe.  The fuel (rail) pressure sensor converts the 
pressure to a voltage signal.  The ECM (J623 shown above) uses this signal to control the correct 
fuel rail pressure and adjusts the fuel pressure regulator valve (8; N276), shown above, if the 
target  or set-point fuel pressure calculated by the ECM and the actual pressure measured by the 
rail pressure sensor are different (the difference being used to derive an error signal which is 
used for controlling the fuel pump motor.  
 
Figure 75 
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The average fuel flow is calculated by the ECM and based upon injector pulse width and fuel 
pressure of the fuel rail (2) shown above.  
 

 
Figure 76 
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Upon information and belief, the ’574 patent Accused Instrumentalities generate a feed forward 
control signal via the ECM (J623) based upon the set-point fuel pressure (target pressure) and the 
average fuel flow (embodied in the average efficiency curve of fuel consumption). The feed 
forward signal is generated by the ECM/PCM software. 
 
Figure 77 

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

Upon information and belief, the ECM (J623) filters the output of the fuel rail pressure sensor (1 
above); thereby it also filters out the pulses detected from the fuel rail pressure sensor to thereby 
filter the output of the fuel rail pressure sensor (1) in such a manner as to filter out pulses due to 
the opening and closing of the fuel injectors.  
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The raw output from the fuel pressure regulator valve (N276 (below)) reflects the pressure pulses 
of the fuel injectors, which are filtered by the ECM. 
 
http://wiki.ross-tech.com/wiki/index.php/P119A/004506 

The ECM compares the fuel rail (actual) pressure to the set-point (target) fuel pressure and 
generates an error signal (Fault Code) P119A/004506 - Fuel Pressure Sensor (G247): 
Malfunction based upon the difference between the fuel rail pressure sensor output and the set-
point fuel pressure calculated by the ECM.  
 

Possible Causes  
 Faulty Fuel Pressure Sensor (G247) 

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

 Faulty HPFP 

 Faulty (leaking) fuel injector 

http://wiki.ross-tech.com/wiki/index.php/P119A/004506 
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Figure 79 

 

Possible Causes  
 Faulty Fuel Pressure Sensor (G247) 

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

 Faulty HPFP 

 Faulty (leaking) fuel injector 

http://wiki.ross-tech.com/wiki/index.php/P119A/004506 
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http://wiki.ross-tech.com/wiki/index.php/P119A/004506 
 
Figure 80 

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

Figure 81 

93. Claim 7 of the ’574 patent recites a fuel delivery system comprising: a fuel rail 

adapted to deliver fuel to fuel injectors of an automotive vehicle, a fuel pump adapted to deliver 

fuel to said fuel rail, a fuel pressure sensor adapted to measure the fuel rail pressure, a low-pass 

filter adapted to filter the output of said fuel pressure sensor to filter out pulses due to the 

opening and closing of the fuel injectors, and a fuel pump motor controller having: a feed 
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forward controller adapted to provide a feed forward signal having fuel pump motor control 

parameters based upon a set-point fuel pressure and the average fuel flow through said system; a 

first summing junction adapted to compare the fuel rail pressure to the set-point fuel pressure and 

to generate an error value based upon the difference between the fuel rail pressure and the set-

point fuel pressure; a feed back controller adapted to receive the error value and to generate a 

feed back control signal; a second summing junction adapted to receive the feed back control 

signal from said feed back controller and the feed forward control signal from the feed forward 

controller and to modify the fuel pump motor control parameters of the feed forward control 

signal based upon the feed back control signal to generate a motor controller signal; and a fuel 

pump motor controller driver adapted to receive the motor controller signal and to control the 

speed of said fuel pump based upon the motor controller signal. 

94. On information and belief, the ’574 patent Accused Instrumentalities infringe 

claim 7 of the ’574 patent.  The ’574 patent Accused Instrumentalities comprise a fuel delivery 

system (Figure 82) comprising: a fuel rail adapted to deliver fuel to fuel injectors of an 

automotive vehicle (Figure 83), a fuel pump adapted to deliver fuel to said fuel rail, a fuel 

pressure sensor adapted to measure the fuel rail pressure (Figures 84-85), a low-pass filter 

adapted to filter the output of said fuel pressure sensor to filter out pulses due to the opening and 

closing of the fuel injectors (Figure 86), and a fuel pump motor controller (Figure 87) having: a 

feed forward controller adapted to provide a feed forward signal having fuel pump motor control 

parameters based upon a set-point fuel pressure and the average fuel flow through said system 

(Figure 88); a first summing junction adapted to compare the fuel rail pressure to the set-point 

fuel pressure and to generate an error value based upon the difference between the fuel rail 

pressure and the set-point fuel pressure (Figure 89); a feed back controller adapted to receive the 

error value and to generate a feed back control signal (Figure 90); a second summing junction 
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adapted to receive the feed back control signal from said feed back controller and the feed 

forward control signal from the feed forward controller and to modify the fuel pump motor 

control parameters of the feed forward control signal based upon the feed back control signal to 

generate a motor controller signal (Figure 91); and a fuel pump motor controller driver adapted 

to receive the motor controller signal and to control the speed of said fuel pump based upon the 

motor controller signal (Figure 92). 

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

 
Figure 82 

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

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

The ’574 patent Accused Instrumentalities comprise a fuel pressure sensor (1; G247) adapted to 
measure the fuel rail pressure. See below.  
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Figure 85 
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The ’574 patent Accused Instrumentalities comprise a low-pass filter adapted to filter the output 
of said fuel pressure sensor to filter out pulses due to the opening and closing of the fuel 
injectors. 
 
Upon information and belief, the ECM (J623) filters the output of the fuel rail pressure sensor (1 
below); thereby it also filters out the pulses detected from the fuel rail pressure sensor to thereby 
filter the output of the fuel rail pressure sensor (1) in such a manner as to filter out pulses due to 
the opening and closing of the fuel injectors. 
 

 
 
Figure 86 

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

The ’574 patent Accused Instrumentalities comprise a feed forward controller adapted to provide 
a feed forward signal having fuel pump motor control parameters based upon a set-point fuel 
pressure and the average fuel flow through said system. 
 
For example, the Engine Control Module (J623) and Fuel pump control module (J538) are feed 
forward controllers adapted to provide a feed forward signal having fuel pump motor control 
parameters based upon a set-point fuel pressure and the aver fuel flow through said system. See 
below. 
 
For example, the Fuel gauge sending unit (14) shown immediately below, sends fuel data to the 
ECM, which calculates the estimated average fuel flow through the system.  
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Figure 88 

The ’574 patent Accused Instrumentalities comprise a first summing junction adapted to 
compare the fuel rail pressure to the set-point fuel pressure and to generate an error value based 
upon the difference between the fuel rail pressure and the set-point fuel pressure. 
 
As shown immediately below, the fuel (rail) pressure sensor (1) generates a signal corresponding 
to the fuel rail pressure.  The fuel rail pressure generated by the fuel (rail) pressure sensor is 
compared to the set point fuel (rail) pressure (calculated and generated by the ECM).  When the 
fuel rail pressure and the set-point fuel pressure differ, an error value is generated based upon the 
difference.  
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Figure 89 

The ’574 patent Accused Instrumentalities comprise a feed back controller adapted to receive the 
error value and to generate a feed back control signal.  
 
For example, the ECM (J623) is a feed back controller) adapted to receive the error value and 
generate a feed back control signal.  
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Figure 90 

The ’574 patent Accused Instrumentalities comprise a second summing junction adapted to 
receive the feed back control signal from said feed back controller and the feed forward control 
signal from the feed forward controller and to modify the fuel pump motor control parameters of 
the feed forward control signal based upon the feed back control signal to generate a motor 
controller signal. 
 
For example, the ECM (J623) shown below is a feed back controller and a feed forward 
controller. 
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For example, as shown below, the fuel pump control module (J538) is a feed forward controller 
and a feed back controller which modifies the fuel pump motor control parameters of the feed 
forward control signal based upon the feed back control signal to generate a motor controller 
signal. 
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The fuel (rail) pressure sensor (2) installed on the fuel cylinder (fuel rail) and the fuel pressure 
regulator valve (N276) deliver the modified feed forward control signal based upon the error 
signal (received from the ECM (J623)) thereby generating a motor controller signal and sending 
the motor control signal to the fuel pump motor controlled by the fuel pump motor control 
module (J538).  This is accomplished via the fuel delivery unit (GX1) with the fuel pump (G6) 
with the fuel pump control module (J538). 
 
Figure 91 

he ’574 patent Accused Instrumentalities comprise a fuel pump motor controller driver adapted 
to receive the motor controller signal and to control the speed of said fuel pump based upon the 
motor controller signal. 
 
For example, the fuel pump motor controller (J538) (shown below) driver is adapted to receive 
the motor controller signal (from the ECM (J623) shown above) and to control the speed of said 
fuel pump based on the motor control signal.   
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Based upon the totality of the foregoing evidence, and based further upon information and belief, 
the ’574 patent Accused Instrumentalities include a fuel delivery system comprising: a fuel rail 
adapted to deliver fuel to fuel injectors of an automotive vehicle, a fuel pump adapted to deliver 
fuel to said fuel rail, a fuel pressure sensor adapted to measure the fuel rail pressure, a low-pass 
filter adapted to filter the output of said fuel pressure sensor to filter out pulses due to the 
opening and closing of the fuel injectors, and a fuel pump motor controller having: a feed 
forward controller adapted to provide a feed forward signal having fuel pump motor control 
parameters based upon a set-point fuel pressure and the average fuel flow through said system; a 
first summing junction adapted to compare the fuel rail pressure to the set-point fuel pressure and 
to generate an error value based upon the difference between the fuel rail pressure and the set-
point fuel pressure; a feed back controller adapted to receive the error value and to generate a 
feed back control signal; a second summing junction adapted to receive the feed back control 
signal from said feed back controller and the feed forward control signal from the feed forward 
controller and to modify the fuel pump motor control parameters of the feed forward control 
signal based upon the feed back control signal to generate a motor controller signal; and a fuel 
pump motor controller driver adapted to receive the motor controller signal and to control the 
speed of said fuel pump based upon the motor controller signal. 

Figure 92 
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COUNT XIII – INFRINGEMENT OF U.S. PATENT NO. 6,609,497 

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

incorporated into this Thirteenth Claim for Relief. 

96.  On August 26, 2003, U.S. Patent No. 6,609,497 (“the ’497 patent”), entitled 

“Method for Determining MBT Timing in an Internal Combustion Engine,” was duly and legally 

issued by the United States Patent and Trademark Office.  A true and correct copy of the ’497 

patent is attached as Exhibit 13. 

97. Plaintiff is the assignee and owner of the right, title and interest in and to the ’497 

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

any remedies for infringement of them. 

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

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

the 2012-2018 Tiguan, 2012-2018 Audi A3, 2012-2018 Audi A4, 2012-2018 Audi A5, 2012-

2018 Audi A6, 2016-2018 Audi TT,  2015-2018 Audi S3, 2015-2018 VW Golf, 2012-2018 VW 

Golf GTI, 2015-2018 VW Golf R, 2015-2018 Golf Sportwagon, 2013-2018 Jetta GLI, 2014-

2018 VW Jetta Sedan, 2014-2018 VW Passat, 2012-2017 WV CC, 2012-2018 VW Beetle, 2018 

VW Atlas, 2015- 2018 Audi Q3, 2012-2018 Audi Q5, and 2017-2018 Porsche Macan with the 

EA888 engines (the “’497 patent Accused Instrumentalities”).   

99. In particular, claim 1 of the ’497 patent recites a method of controlling an internal 

combustion engine, said engine having at least one cylinder, said method comprising the steps 

of: measuring the combustion pressure in said at least one cylinder at at least two discrete times 

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

cylinder based on said measured combustion pressures; calculating the second derivative of said 

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

and varying the spark timing of said engine until said maximum acceleration point is aligned 

with top dead center to achieve maximum braking torque spark timing. 

100. On information and belief, the ’497 patent Accused Instrumentalities infringe 

claim 1 of the ’497 patent.  The ’497 patent Accused Instrumentalities practice a method of 

controlling an internal combustion engine (Figure 93), said engine having at least one cylinder 

(Figure 93), said method comprising the steps of: measuring the combustion pressure in said at 

least one cylinder at at least two discrete times during a combustion cycle (Figure 94); 

calculating a net combustion pressure change in said at least one cylinder based on said 

measured combustion pressures (Figure 95) calculating the second derivative of said net 

combustion pressure change (Figure 96); calculating the maximum acceleration point of said net 

combustion pressure change from said second derivative of said net combustion pressure change 

(Figure 97); and varying the spark timing of said engine until said maximum acceleration point 

is aligned with top dead center to achieve maximum braking torque spark timing (Figure 98). 
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As shown above, the Engine Management System including the Engine Control Module (ECM; 
J623) controls the Audi 1.8L and 2.0L Third Generation EA888 Engines (internal combustion 
engine).  The ’497 patent Accused Instrumentalities comprise the Audi 1.8L and 2.0L Third 
Generation EA888 Engines. 
 
Figure 93 

The ’497 patent Accused Instrumentalities comprise a method of controlling an internal 
combustion engine, said engine having at least one cylinder, wherein said method comprises 
measuring the combustion pressure in said at least one cylinder at least at two discrete times 
during a combustion cycle. As shown below, DTC P03AF, Cylinder 3 Pressure Too High, 
utilizes the Knock Control Function to detect Knock Activity (cylinder pressure) at two discrete 
times during a combustion cycle; it detects (measures) knock in both the main knock window 
and the pre-knock window (two discrete times).  
 
As shown below, the engine control system comprises the knock sensor.  The PCM calculates 
cylinder combustion pressure as derived from the knock sensor input. 
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eSelf-Study Program 920243 
 

As shown below, DTC P03AF corresponds to a condition where Cylinder 3 pressure is too high 
(implying that at least combustion pressure in Cylinder 3 is measured). The PCM calculates 
combustion pressure derived from the knock sensor input.  
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ALLDATA 
 

The ECM/PCM detects cylinder pressure as demonstrated by the Diagnostic Trouble Code 
(DTC) shown above. Based upon information and belief, the cylinder pressure is measured at 
least at two discrete times during a combustion cycle.  
 
Figure 94 

As shown below, DTC P03AF corresponds to a condition where Cylinder 3 pressure is too high 
(implying that at least combustion pressure in Cylinder 3 is measured). The PCM calculates 
combustion pressure derived from the knock sensor input. Additionally, the PCM calculates the 
cylinder pressure (combustion pressure) at two discrete times in both the main knock window 
and the pre-knock window, the net pressure (difference between second and first discrete 
combustion pressure measurements) is calculated.  
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ALLDATA 
 
The ECM/PCM detects cylinder pressure as demonstrated by the Diagnostic Trouble Code 
(DTC) shown above. Based upon information and belief, the ECM/PCM calculates a net 
combustion pressure change based on measured combustion pressures in service of achieving 
maximum brake torque (MBT).  
 
Figure 95 

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

The ECM/PCM has the ability to detect cylinder pressure at two discrete times as demonstrated 
by the Diagnostic Trouble Code (DTC) shown above. Based upon information and belief, the 
ECM/PCM calculates a second derivative of said net combustion pressure change.  
 
Figure 96 

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

The ECM/PCM has the ability to detect cylinder pressure at two discrete times as demonstrated 
by the Diagnostic Trouble Code (DTC) shown above. Based upon information and belief, the 
ECM/PCM calculates a maximum acceleration point of a net combustion pressure change from 
said second derivative of said net combustion pressure change.  
 
Figure 97 

The ’497 patent Accused Instrumentalities comprise a method of controlling an internal 
combustion engine, said engine having at least one cylinder, wherein said method comprises 
varying the spark timing of said engine until said maximum acceleration point is aligned with top 
dead center to achieve maximum braking torque spark timing. 
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The ECM has the ability to retard ignition timing (vary spark timing) based on knock detection 
as this has been the state of the art for quite some time. Based upon information and belief, the 
ECM varies the spark timing of the engine until the maximum acceleration point is aligned with 
top dead center to achieve maximum braking torque spark timing.  
 
Figure 98 

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

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

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

incorporated into this Fourteenth Claim for Relief. 

102.  On May 23, 2003, U.S. Patent No. 6,571,157 (“the ’157 patent”), entitled “Oil 

Pressure Diagnostic Strategy for a Hybrid Electric Vehicle,” was duly and legally issued by the 

United States Patent and Trademark Office.  A true and correct copy of the ’157 patent is 

attached as Exhibit 14. 

103. Plaintiff is the assignee and owner of the right, title and interest in and to the ’157 

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

any remedies for infringement of them. 

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

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

used the 2013-2017 Volkswagen Jetta Hybrid and 2016-2018 Audi A3 Sportback e-tron (the 

“’157 patent Accused Instrumentalities”).   

105. In particular, claim 1 of the ’157 patent recites a diagnostic system for controlling 

an engine low oil pressure indicator in a hybrid electric vehicle, comprising: a powertrain having 

an engine and an electric traction motor; an oil pressure sensor/sending unit mechanically 

connected to the engine; an engine speed sensor/sending unit mechanically connected to the 

engine; a controller having connections to the oil pressure sensor and engine speed sensor; a low 

oil pressure indicator electrically connected to the controller; a mode selector having modes for 

“off” and “run/start”; and the controller configured to prevent activation of the low oil pressure 

indicator when the mode selector is in the “run/start” mode and the engine is not running. 
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106. On information and belief, the ’157 patent Accused Instrumentalities infringe 

claim 1 of the ’157 patent.  The ’157 patent Accused Instrumentalities comprise a diagnostic 

system for controlling an engine low oil pressure indicator in a hybrid electric vehicle (Figure 

99), comprising: a powertrain having an engine and an electric traction motor (Figure 100); an 

oil pressure sensor/sending unit mechanically connected to the engine (Figure 101); an engine 

speed sensor/sending unit mechanically connected to the engine (Figure 102); a controller 

having connections to the oil pressure sensor and engine speed sensor (Figure 103); a low oil 

pressure indicator electrically connected to the controller (Figure 104); a mode selector having 

modes for “off” and “run/start” (Figure 105); and the controller configured to prevent activation 

of the low oil pressure indicator when the mode selector is in the “run/start” mode and the engine 

is not running (Figure 106). 

As demonstrated in the exemplary images below, the ’157 patent Accused Instrumentalities 
comprise a data bus diagnostic interface, which controls an engine low oil pressure indicator via 
the CAN data Bus, Engine Control Module (ECM), and dash panel.    
 

 
 

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

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

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

As demonstrated in the exemplary images below, the ’157 patent Accused Instrumentalities 
comprise an engine speed sensor/sending unit (G28) mechanically connected to the engine. 
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Figure 102 
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The ’157 patent Accused Instrumentalities comprise a Controller Area Network (CAN), the 
ECM and have connections to the oil pressure sensor and the engine speed sensor via the ECM. 
 
As implied in the exemplary image immediately below, the oil pressure sender is connected to 
the ECM (J623). 
  

 
 

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

The ’157 patent Accused Instrumentalities comprise the CAN data bus, which is a controller 
electrically connected to the low oil pressure indicator in the dash panel via the ECM, as shown 
in the exemplary images below.  
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Figure 104 

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

As demonstrated in the exemplary images below, the ’157 patent Accused Instrumentalities 
comprise the Hybrid Manager software in the ECM J623 that prevents activation of the low oil 
pressure indicator when the vehicle comes to a stop (engine auto stop when vehicle in run/start 
mode) or during electric motor only driving.   
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Audi A3 Owner’s Manual 
 
Figure 106 

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

low oil pressure indicator comprises a lamp. 

108. On information and belief, the ’157 patent Accused Instrumentalities infringe 

claim 14 of the ’157 patent.  The ’157 patent Accused Instrumentalities comprise the diagnostic 

system of claim 1, wherein the low oil pressure indicator comprises a lamp (Figure 107). 

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

 
Figure 107 

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

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

incorporated into this Fifteenth Claim for Relief. 
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110.  On May 18, 2004, U.S. Patent No. 6,736,122 (“the ’122 patent”), entitled “Motor 

Vehicle Engine Synchronization,” was duly and legally issued by the United States Patent and 

Trademark Office.  A true and correct copy of the ’122 patent is attached as Exhibit 15. 

111. Plaintiff is the assignee and owner of the right, title and interest in and to the ’122 

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

any remedies for infringement of them. 

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

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

the 2012-2018 Tiguan, 2012-2018 Audi A3, 2012-2018 Audi A4, 2012-2018 Audi A5, 2012-

2018 Audi A6, 2016-2018 Audi TT,  2015-2018 Audi S3, 2015-2018 VW Golf, 2012-2018 VW 

Golf GTI, 2015-2018 VW Golf R, 2015-2018 Golf Sportwagon, 2013-2018 Jetta GLI, 2014-

2018 VW Jetta Sedan, 2014-2018 VW Passat, 2012-2017 WV CC, 2012-2018 VW Beetle, 2018 

VW Atlas, 2015- 2018 Audi Q3, 2012-2018 Audi Q5, and 2017-2018 Porsche Macan with the 

EA888 (the “’122 patent Accused Instrumentalities”). 

113. In particular, claim 1 of the ’122 patent recites an internal combustion engine, 

comprising a number of cylinders, the or each cylinder containing a four-stroke reciprocating 

piston, an exhaust conduit, one or more engine operating condition sensors including an exhaust 

gas sensor in the exhaust conduit for measuring the composition of the exhaust gas, a fuel 

injection system, and an engine management system for controlling the operation of the engine 

including the fuel injection system and the air/fuel ratio for at least one cylinder, wherein the 

engine management system contains engine operation data, the engine operation data being 

related to expected engine operation with engine fueling on the correct stroke and/or engine 

fueling on an incorrect stroke, and the engine management system is arranged to: a) receive from 

said sensor(s) respective signal(s); b) oscillate the air/fuel ratio between a relatively rich level 
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and a relatively lean level, the exhaust gas composition varying depending on the air/fuel ratio; 

c) reverse the direction of change of the air/fuel ratio when the exhaust gas composition is sensed 

as being indicative of rich engine operation or lean engine operation; d) determine the temporal 

characteristics of the oscillation in the air/fuel ratio; and e) determine whether or not the engine 

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

relevant engine operation data. 

114. On information and belief, the ’122 patent Accused Instrumentalities infringe 

claim 1 of the ’122 patent.  The ’122 patent Accused Instrumentalities comprise an internal 

combustion engine (Figure 108), comprising a number of cylinders (Figure 108), the or each 

cylinder containing a four-stroke reciprocating piston (Figure 108), an exhaust conduit (Figure 

109), one or more engine operating condition sensors including an exhaust gas sensor in the 

exhaust conduit for measuring the composition of the exhaust gas (Figure 110), a fuel injection 

system (Figures 110-111), and an engine management system for controlling the operation of the 

engine including the fuel injection system and the air/fuel ratio for at least one cylinder (Figure 

112), wherein the engine management system contains engine operation data, the engine 

operation data being related to expected engine operation with engine fueling on the correct 

stroke and/or engine fueling on an incorrect stroke (Figure 112), and the engine management 

system (Figure 112) is arranged to: a) receive from said sensor(s) respective signal(s) (Figure 

113); b) oscillate the air/fuel ratio between a relatively rich level and a relatively lean level, the 

exhaust gas composition varying depending on the air/fuel ratio (Figure 114); c) reverse the 

direction of change of the air/fuel ratio when the exhaust gas composition is sensed as being 

indicative of rich engine operation or lean engine operation (Figure 115); d) determine the 

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

characteristics with said relevant engine operation data (Figure 115). 

The ’122 patent Accused Instrumentalities comprise an internal combustion engine, comprising a 
number of cylinders, the or each cylinder containing a four-stroke reciprocating piston. 
 
The all-new 2018 Volkswagen Tiguan—the second-generation of the vehicle—is powered by the 
latest version of the EA888 four-cylinder engine, the 2.0L TSI EA888 Gen3 B-Cycle (Budack-
cycle, earlier post), coupled with an 8-speed automatic. This is the only engine/transmission 
combination available in the Tiguan in the US. 4Motion with Active Control all-wheel drive 
system is optional. The core element of the new engine is a new combustion process combining 
short intake events with a high compression ratio. 
 
http://www.greencarcongress.com/2017/06/20170627-tiguan.html 
 
Figure 108 

As depicted below, the integrated exhaust manifold is part of the exhaust conduit. 
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https://parts.vw.com/a/Volkswagen__Tiguan/48838109__5962725/EXHAUST-
COMPONENTS/9245245.html 
 
Figure 109 
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As shown below, the oxygen sensor is an exhaust gas sensor in the exhaust conduit for 
measuring the composition of the exhaust gas. 
 
 

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

 
Figure 111 

As shown below, the Engine Control Module (ECM) is an engine management system for 
controlling the operation of the engine including the fuel injection system and the air/fuel ratio 
for at least one cylinder. The PCM monitors and determines the air/fuel mixture. The sensors 
provide engine operation data to the engine management system.  The engine operation data 
related to expected engine operation (whether or not proper combustion of the engine is achieved 
or not) with engine fueling on the correct stroke (i.e. combustion) and/or engine fueling (fuel 
injection time) on an incorrect stoke (monitored proper combustion) by the Engine Control 
Module (ECM). 
 
Upon information and belief, information related to the terms “fueling on the correct stroke” or 
“fueling on an incorrect stroke” is not publicly available, and only in the possession of 
Volkswagen.  However, in my opinion this element is highly likely present in the ’122 patent 
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Accused Instrumentalities.  This information is highly likely to be contained in the software from 
the ECM. 
 

 
 
Figure 112 

The ’122 patent Accused Instrumentalities comprise an engine management system is arranged 
to receive from said sensor(s) respective signal(s). 
 
For example, as shown below, the ECM receives signals from the sensors. 
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Figure 113 

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

 
 
Figure 114 

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

 
 

Upon information and belief, a determination whether or not the engine is being fueled on the 
correct stroke is determined by the ECM and the MFI wherein temporal characteristics (shown 
above) are compared with relevant engine operation data (shown above). 
  
Based upon the totality of the foregoing evidence, and based further upon information and belief, 
the ’122 patent Accused Instrumentalities include “an internal combustion engine, comprising a 
number of cylinders, the or each cylinder containing a four-stroke reciprocating piston, an 
exhaust conduit, one or more engine operating condition sensors including an exhaust gas sensor 
in the exhaust conduit for measuring the composition of the exhaust gas, a fuel injection system, 
and an engine management system for controlling the operation of the engine including the fuel 
injection system and the air/fuel ratio for at least one cylinder, wherein the engine management 
system contains engine operation data, the engine operation data being related to expected engine 
operation with engine fueling on the correct stroke and/or engine fueling on an incorrect stroke, 
and the engine management system is arranged to: a) receive from said sensor(s) respective 
signal(s); b) oscillate the air/fuel ratio between a relatively rich level and a relatively lean level, 
the exhaust gas composition varying depending on the air/fuel ratio; 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 
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correct stroke by comparing said temporal characteristics with said relevant engine operation 
data.” 
 
Figure 115 

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

 
115. The allegations set forth in the foregoing paragraphs 1 through 114 are 

incorporated into this Sixteenth Claim for Relief.   

116. On Jun. 29, 2004, U.S. Patent No. 6,757,149 (“the ’149 patent”), entitled “Method 

for Controlling Fuel Injector Valve Solenoid Current,” was duly and legally issued by the United 

States Patent and Trademark Office.  A true and correct copy of the ’149 patent is attached as 

Exhibit 16. 

117. Michigan Motor is the assignee and owner of the right, title and interests in and to 

the ’149 patent, including the right to assert all causes of action arising under said patents and the 

right to any remedies for infringement of them. 

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

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

at least the 2013-2017 Volkswagen Jetta Hybrid and 2016-2018 Audi A3 e-tron Sportback (the 

“’149 patent Accused Instrumentalities”).  

119. In particular, claim 1 of the ’149 patent recites a method of controlling a fuel 

injector valve solenoid comprising: generating a set-point signal to model a desired current 

profile flowing through the valve solenoid; providing a current controller adapted to regulate the 

current flowing through the valve solenoid; and regulating the current flowing through the valve 

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

signal. 
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120. On information and belief, the ’149 patent Accused Instrumentalities infringe 

claim 1 of the ’149 patent.  The ’149 patent Accused Instrumentalities practice a method of 

controlling a fuel injector valve solenoid (Figure 116) comprising: generating a set-point signal 

to model a desired current profile flowing through the valve solenoid (Figure 117); providing a 

current controller adapted to regulate the current flowing through the valve solenoid (Figure 

117); and regulating the current flowing through the valve solenoid such that the current flowing 

through the valve solenoid closely matches the set point signal (Figure 117). 

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

 
 
Audi 1.4L TFSI SSP 432 
 
Figure 116 
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For example, as shown below, a set point signal is generated by the ECM to model a desired 
current profile flowing through the valve solenoid with a peak of up to 12 amperes and a holding 
current of 2.6 amperes. 
 

 
Audi 1.4L TFSI SSP 432 
 

Upon information and belief a current controller associated with the ECM and the valve solenoid 
regulates the current flowing through the valve solenoid such that the current flowing through the 
valve solenoid closely matches the set point signal.   
 
Figure 117 

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

121. The allegations set forth in the foregoing paragraphs 1 through 120 are 

incorporated into this Seventeenth Claim for Relief.   

122. On Oct. 3, 2006, U.S. Patent No. 7,116,081 (“the ’081 patent”), entitled “Thermal 

Protection Scheme for High Output Vehicle Alternator,” was duly and legally issued by the 

United States Patent and Trademark Office.  A true and correct copy of the ’081 patent is 

attached as Exhibit 17. 

123. Michigan Motor is the assignee and owner of the right, title and interests in and to 

the ’081 patent, including the right to assert all causes of action arising under said patents and the 

right to any remedies for infringement of them. 
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124. Upon information and belief, Defendants have directly infringed at least claim 1 

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

the 2013-2017 Volkswagen Jetta Hybrid and 2016-2018 Audi A3 e-tron Sportback (the “’081 

patent Accused Instrumentalities”). 

125. In particular, claim 1 of the ’081 patent recites a thermal protection system for a 

high output vehicle alternator, said system comprising: a duty cycle control system; an alternator 

having a temperature limit and at least one rotor speed limit, said alternator operably connected 

to said duty cycle control system; a field current supply to said alternator; an alternator rotor 

speed sensor in communication with said duty cycle control system for determining an alternator 

rotor speed; and an alternator temperature sensor in communication with said duty cycle control 

system, for determining an alternator temperature, wherein said duty cycle control system 

regulates said field current supply to said alternator based on said alternator rotor speed and said 

alternator temperature in order to maintain said alternator temperature below said temperature 

limit and prevent excess heat from being generated. 

126. On information and belief, the ’081 patent Accused Instrumentalities infringe 

claim 1 of the ’081 patent.  The ’081 patent Accused Instrumentalities comprise a thermal 

protection system for a high output vehicle alternator (Figure 118-119), said system comprising: 

a duty cycle control system (Figure 120); an alternator having a temperature limit and at least 

one rotor speed limit, said alternator operably connected to said duty cycle control system 

(Figure 121); a field current supply to said alternator (Figure 122); an alternator rotor speed 

sensor in communication with said duty cycle control system for determining an alternator rotor 

speed (Figure 123); and an alternator temperature sensor in communication with said duty cycle 

control system, for determining an alternator temperature, wherein said duty cycle control system 

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

limit and prevent excess heat from being generated (Figure 123). 

The drive motor serves as a high output alternator during regeneration in generator mode. 
 
There exists a Drive Motor Temperature Sensor G712 and Drive Motor Rotor Position Sensor 
G713 and DTCs P0A2B, P0A2C and P0A2D that show a monitoring of an alternator thermal 
protection system.  
 

 

Figure 118 

 

Case 2:19-cv-10485-DML-SDD   ECF No. 6   filed 04/30/19    PageID.676    Page 217 of 267

PETITIONER'S EXHIBIT 1002 
US PATENT NO. 6,581,565 



 218

 

Figure 119 

The DTC P0A3F implies a duty cycle control system in its reference to frequency. The captured 
code from a live vehicle shows duty cycle control for battery charging. 
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https://forums.ross-tech.com/showthread.php?15151-2017-Audi-A3-1-4-TFSI-E-TRON-CUKB-
(Germany)/page3 
 

Upon information and belief, the element “duty cycle control system” is present in the ’081 
patent Accused Instrumentalities.  As shown above, duty cycle control is used in charging the 
battery and is referenced in the DTC. This information is contained in the C6 Battery Charging 
Module software and hardware architecture.  
 
Figure 120 
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As shown below, the ’081 patent Accused Instrumentalities comprise a method for an alternator 
(Electro-drive Drive Motor V141 in generator mode) having a temperature limit (Drive Motor 
Temperature Sensor G712) and at least one rotor speed limit (Drive Motor Rotor Position Sensor 
G713) connected to a duty cycle control system (Electro Drive Control Module J841) that uses 
pulse width modulated signals.  Temperature limits are detailed in the Diagnostic Trouble Codes 
(DTCs P02AC & P02AD) also shown below. 
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Figure 121 

As shown below, the 3-phase power cable supplies the “field” current to the SMG (alternator).  
 
Upon information and belief, the Electro Drive Motor V141 in generator mode (alternator) Drive 
Motor Rotor Position Sensor G713 (rotor speed sensor) is in communication with the Electric 
Drive Control Module J841 which supplies the field current to the Electro Drive Motor V141 
when running in generator mode. 
 

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

 
Moreover, as exemplified below, the ’081 patent Accused Instrumentalities comprise a method 
for an alternator temperature sensor (Drive Motor Temperature Sensor G712) in communication 
with said duty cycle control system (Electro Drive Control Module J841), for determining an 
alternator temperature, wherein said duty cycle control system regulates said field current supply 
to said alternator (Electro-drive Drive Motor V141 in generator mode) based on said alternator 
temperature in order to maintain said alternator temperature below said temperature limit and 
prevent excess heat from being generated. The temperature limits for said alternator are detailed 
in the Diagnostic Trouble Codes (DTCs P02AC & P02AD) shown above. 
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Figure 123 

COUNT XVIII – INFRINGEMENT OF U.S. PATENT NO. 8,909,482 

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

incorporated into this Eighteenth Claim for Relief.   

128. On Dec. 9, 2014, U.S. Patent No. 8,909,482 (“the ’482 patent”), entitled “Device 

for Measuring Power Consumption and Performance Relative to the Environment of a Power-

Consuming Unit,” was duly and legally issued by the United States Patent and Trademark 

Office.  A true and correct copy of the ’482 patent is attached as Exhibit 18. 
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129. Michigan Motor is the assignee and owner of the right, title and interests in and to 

the ’482 patent, including the right to assert all causes of action arising under said patents and the 

right to any remedies for infringement of them. 

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

of the ’482 patent by making, using, selling, importing and/or providing and causing to be used 

the 2013-2017 Volkswagen Jetta Hybrid and 2016-2018 Audi A3 Sportback e-tron (the “’482 

patent Accused Instrumentalities”). 

131. In particular, claim 1 of the ’482 patent recites a device for measuring power 

consumption and performance with respect to the environment of a power-consuming unit 

comprising a data introduction module, which receives at least one power consumption value, 

measured by a measurement apparatus of the power-consuming unit; an input device for 

inputting waste production data; a display screen; and a computer with a processor and a 

memory device having therein a plurality of instructions that, when executed by the processor, 

cause the processor to (a) receive the at least one power consumption value from the data 

introduction module, (b) receive the waste production data, (c) calculate an ecological parameter 

based on the at least one power consumption value and the waste production data, and (d) 

operate the display screen to display the calculated ecological parameter, wherein the calculated 

ecological parameter is an adjusted mean of the sum of the deviations of the at least one power 

consumption value with respect to a reference value corresponding to the at least one power 

consumption value. 

132. On information and belief, the ’482 patent Accused Instrumentalities infringe 

claim 1 of the ’081 patent.  The ’482 patent Accused Instrumentalities comprise a device for 

measuring power consumption and performance with respect to the environment of a power-

consuming unit (Figure 124) comprising a data introduction module, which receives at least one 
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power consumption value, measured by a measurement apparatus of the power-consuming unit; 

an input device for inputting waste production data; a display screen; and a computer with a 

processor and a memory device having therein a plurality of instructions that, when executed by 

the processor, cause the processor to (a) receive the at least one power consumption value from 

the data introduction module, (Figure 125) (b) receive the waste production data (Figures 125-

126), (c) calculate an ecological parameter based on the at least one power consumption value 

and the waste production data, and (Figure 127) (d) operate the display screen to display the 

calculated ecological parameter (Figure 127), wherein the calculated ecological parameter is an 

adjusted mean of the sum of the deviations of the at least one power consumption value with 

respect to a reference value corresponding to the at least one power consumption value (Figure 

127). 

As shown below, the Power Meter shows the power requested by the driver (device for 
measuring power consumption and performance). The indicator also shows power consumption 
and performance with respect to the environment (operation in Eco range) of the power 
consuming unit. 
 
Also, exemplified below, the electric power meter shows the power available from the electric 
drive motor (device for measuring power consumption and performance). The electric power 
meter allows the driver to depress the accelerator pedal only so far that the output of 20 kW 
[motor] is not exceeded (shows power consumption and performance with respect to the 
environment). This allows the driver to prevent an unwanted start of the combustion engine. 
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Figure 124 

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

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

 
 
 

Case 2:19-cv-10485-DML-SDD   ECF No. 6   filed 04/30/19    PageID.688    Page 229 of 267

PETITIONER'S EXHIBIT 1002 
US PATENT NO. 6,581,565 



 230

 
 
 
Figure 125 

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

The ECU J623 receives input from the heated Oxygen Sensor G130 which is an indication of 
engine operating efficiency, or inefficiency, and thus constitutes waste production data, because 
the heated Oxygen Sensor G130 is located after the catalytic converter. The ECU J623 calculates 
an ecological parameter (a particular mode of economic driving that results in the maximum 
operating efficiency and thus, minimal environmental impact) based on the at least one power 
consumption value (low level of engine efficiency) and the waste production data (oxygen sensor 
output).  
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Upon information and belief, the ’482 patent Accused Instrumentalities calculate the ecological 
parameter is an adjusted mean of the sum of the deviations of the at least one power consumption 
value (low level of engine efficiency) with respect to a reference value corresponding to the at 
least one power consumption value.  
 
Based upon the totality of the foregoing evidence, and based further upon information and belief, 
the ’482 patent Accused Instrumentalities include “a device for measuring power consumption 
and performance with respect to the environment of a power-consuming unit comprising a data 
introduction module, which receives at least one power consumption value, measured by a 
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measurement apparatus of the power-consuming unit; an input device for inputting waste 
production data; a display screen; and a computer with a processor and a memory device having 
therein a plurality of instructions that, when executed by the processor, cause the processor to (a) 
receive the at least one power consumption value from the data introduction module, (b) receive 
the waste production data, (c) calculate an ecological parameter based on the at least one power 
consumption value and the waste production data, and (d) operate the display screen to display 
the calculated ecological parameter, wherein the calculated ecological parameter is an adjusted 
mean of the sum of the deviations of the at least one power consumption value with respect to a 
reference value corresponding to the at least one power consumption value.” 
 
Figure 127 

COUNT XIX – INFRINGEMENT OF U.S. PATENT NO. 6,557,540 

133. The allegations set forth in the foregoing paragraphs 1 through 132 are 

incorporated into this Nineteenth Claim for Relief.   

134. On May 6, 2003, U.S. Patent No. 6,557,540 (“the ’540 patent”), entitled “Method 

of Calculating a Valve Timing Command for an Engine,” was duly and legally issued by the 

United States Patent and Trademark Office.  A true and correct copy of the ’540 patent is 

attached as Exhibit 19. 

135. Michigan Motor is the assignee and owner of the right, title and interests in and to 

the ’540 patent, including the right to assert all causes of action arising under said patents and the 

right to any remedies for infringement of them. 

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

7, 11, and 14 of the ’540 patent by making, using, selling, importing and/or providing and 

causing to be used the 2011-2015 Volkswagen Jetta (2.0L) direct injection engine (the “’540 

patent Accused Instrumentalities”). 

137. In particular, claim 1 of the ’540 patent recites a method for calculating a valve 

timing command for an engine of a vehicle, comprising: obtaining an engine performance 

command; receiving an environmental conditions signal; determining a valve feedforward term 

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

performance command and the engine performance feedback; and calculating a valve timing 

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

138. On information and belief, the ’540 patent Accused Instrumentalities infringe 

claim 1 of the ’540 patent.  The ’540 patent Accused Instrumentalities practice a method for 

calculating a valve timing command for an engine of a vehicle, comprising (Figure 128): 

obtaining an engine performance command (Figure 129); receiving an environmental conditions 

signal (Figure 130); determining a valve feedforward term based on the engine performance 

command and the environmental conditions signal (Figure 131); receiving an engine 

performance feedback (Figure 132); calculating a valve feedback term based on the engine 

performance command and the engine performance feedback (Figure 133); and calculating a 

valve timing command based on the valve feedforward term and the valve feedback term (Figure 

134). 

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

 

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

 

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

 

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

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

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

For example, using the Accelerator Pedal Module (GX2), which controls the Accelerator Pedal 
Position Sensor (G79) and the Accelerator Position Sensor 2 (G185), engine performance 
commands are sent, via the Engine Control Module (ECM; J623) and the environmental 
conditions signal(s) are sent using environmental commands from the IATS and MAPS (shown 
above) which send the environmental conditions signals to the ECM to determine a valve feed 
forward term. 
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Figure 131 

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

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

For example, as shown below the ECM (J623) calculates a valve timing command which is 
communicated to the camshaft adjustment valve (N205) based on data from sensors such as the 
Accelerator Pedal Position Sensor (G79) and Accelerator Pedal Position Sensor 2 (G185) and the 
Accelerator Pedal Module (GX2)(feedforward term) and the engine performance based on 
engine speed sensor input (G28 (shown above)) (valve feedback term). 
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Figure 134 

139. In particular, claim 7 of the ’540 patent recites the method of claim 1 wherein said 

receiving an engine performance feedback includes receiving engine speed data. 

140. On information and belief, the ’540 patent Accused Instrumentalities infringe 

claim 7 of the ’540 patent.  The ’540 patent Accused Instrumentalities practice the method of 

claim 1 wherein said receiving an engine performance feedback includes receiving engine speed 

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

 

Figure 135 

 
141. In particular, claim 11 of the ’540 patent recites the method of claim 1 further 

comprising receiving fuel conversion data. 

142. On information and belief, the ’540 patent Accused Instrumentalities infringe 

claim 11 of the ’540 patent.  The ’540 patent Accused Instrumentalities practice the method of 

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

 
Figure 136 

 
143. In particular, claim 14 of the ’540 patent recites the method of claim 1 further 

comprising receiving engine emissions data. 

144. On information and belief, the ’540 patent Accused Instrumentalities infringe 

claim 14 of the ’540 patent.  The ’540 patent Accused Instrumentalities practice the method of 

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

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

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

 
145. The allegations set forth in the foregoing paragraphs 1 through 144 are 

incorporated into this Twentieth Claim for Relief.   

146. On Feb. 12, 2002, U.S. Patent No. 6,345,604 (“the ’604 patent”), entitled 

“Electronically Controlled Throttle Valve with Commanded Default Position for the Throttle 

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

20. 

147. Michigan Motor is the assignee and owner of the right, title and interests in and to 

the ’604 patent, including the right to assert all causes of action arising under said patents and the 

right to any remedies for infringement of them. 

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

of the ’604 patent by making, using, selling, importing and/or providing and causing to be used 

the 2013-2018 Passat Sedan, 2012-2016 CC, 2012-2017 Touareg, 2018-2019 Atlas, and 2012-

2016 Porsche Cayenne (the “’604 patent Accused Instrumentalities”). 

149. In particular, claim 1 of the ’604 patent recites a throttle controller for an internal 

combustion engine having a throttle body including an adjustable throttle valve in an intake air 

passage; a throttle valve actuator motor connected to the throttle valve for activating the throttle 

valve between a closed position and a full-open position; a throttle position sensor connected to 

the throttle valve for developing a position signal indicating the actual throttle valve position; an 

ignition switch for initiating engine startup and engine shutdown and for developing an engine 

shutdown signal; an accelerator pedal and an accelerator position sensor for developing an actual 

accelerator pedal position signal; and an electronic microprocessor comprising an input signal 

conditioning circuit receiving the engine shutdown signal, the electronic microprocessor 

including means for developing a throttle valve actuator motor control signal responsive to the 

presence of an engine shutdown signal whereby the throttle valve actuator motor adjusts the 

throttle plate to a throttle plate position between the closed position and the fully open position to 

prevent throttle plate freezing when the engine is shut down. 

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

claim 1 of the ’604 patent.  The ’604 patent Accused Instrumentalities comprise a throttle 
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controller for an internal combustion engine having a throttle body including an adjustable 

throttle valve in an intake air passage (Figure 138); a throttle valve actuator motor connected to 

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

position (Figure 139); a throttle position sensor connected to the throttle valve for developing a 

position signal indicating the actual throttle valve position (Figure 140); an ignition switch for 

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

(Figure 141); an accelerator pedal and an accelerator position sensor for developing an actual 

accelerator pedal position signal (Figure 142); and an electronic microprocessor comprising an 

input signal conditioning circuit receiving the engine shutdown signal (Figure 143), the 

electronic microprocessor including means for developing a throttle valve actuator motor control 

signal responsive to the presence of an engine shutdown signal whereby the throttle valve 

actuator motor adjusts the throttle plate to a throttle plate position between the closed position 

and the fully open position to prevent throttle plate freezing when the engine is shut down 

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

 
 

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

The Throttle Valve Drive is a throttle valve actuator motor connected to the throttle valve for 
activating the throttle valve between a closed position and a full-open position.  
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https://www.youtube.com/watch?v=sOKJ72HnL14 
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Figure 139 
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For example, as demonstrated in the exemplary images below, the ’604 patent Accused 
Instrumentalities comprise a Throttle Drive Angle Sensor 1 (G187) and Throttle Drive Angle 
Sensor 2 (G188) connected to the Throttle Valve Control Module (J338) and develop a position 
signal indicating the actual throttle valve position. 
 

 
 

 
Figure 140 

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

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

The ’604 patent Accused Instrumentalities comprise an Engine Control Module (ECM; J623), 
which is an electronic microprocessor comprising an input signal conditioning circuit receiving 
the engine shutdown signal. The ignition shutdown signal informs the ECM that the throttle 
should be in a closed position.  
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Figure 143 

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

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

 
 
Figure 144 

Case 2:19-cv-10485-DML-SDD   ECF No. 6   filed 04/30/19    PageID.722    Page 263 of 267

PETITIONER'S EXHIBIT 1002 
US PATENT NO. 6,581,565 



 264

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

DIRECT INFRINGEMENT, INDIRECT INFRINGEMENT,  

DAMAGES AND WILLFUL INFRINGEMENT  

151. The allegations set forth in the foregoing paragraphs 1 through 150 are 

incorporated into this Twenty-First Claim for Relief.  

152. Defendants were made aware of the patents-in-suit at least as early as March 4, 

2015, when it was provided notice of the patents via letter. 

153. Upon information and belief Defendants’ conduct in making, using, selling, 

offering to sell and/or importing the Accused Instrumentalities directly infringes at least claim 1 

of the ’260 patent; claim 1 of the ’128 patent; claim 1 of the ’565 patent; claim 1 of the ’281 

patent; claims 1 and 11 of the ’804 patent; claim 1 of the ’680 patent; claim 1 of the ’166 patent; 

claim 1 of the ’031 patent; claim 1 of the ’287 patent; claims 1 and 17 of the ’761 patent; claims 

1-3 and 7 of the ’115 patent; claims 1 and 7 of the ’574 patent; claim 1 of the ’497 patent; claims 

1 and 14 of the ’157 patent; claim 1 of the ’122 patent; claim 1 of the ’149 patent; claim 1 of the 

’081 patent; claim 1 of the ’482 patent; claims 1, 7, 11, and 14 of the ’540 patent; and claim 1 of 

the ’604 patent pursuant to 35 U.S.C. § 271(a).  Infringement of these representative claims is 

alleged solely for illustrative pleading purposes. Michigan Motor reserves the right to assert 

infringement of additional claims of the Patents-in-Suit as this action proceeds. 
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154. Upon information and belief, since at least the time of receiving this Amended 

Complaint, Defendants have induced and continue to induce others to infringe at least claim 1 of 

the ’260 patent; claim 1 of the ’128 patent; claim 1 of the ’565 patent; claim 1 of the ’281 patent; 

claims 1 and 11 of the ’804 patent; claim 1 of the ’680 patent; claim 1 of the ’166 patent; claim 1 

of the ’031 patent; claim 1 of the ’287 patent; claims 1 and 17 of the ’761 patent; claims 1-3 and 

7 of the ’115 patent; claims 1 and 7 of the ’574 patent; claim 1 of the ’497 patent; claims 1 and 

14 of the ’157 patent; claim 1 of the ’122 patent; claim 1 of the ’149 patent; claim 1 of the ’081 

patent; claim 1 of the ’482 patent; claims 1, 7, 11, and 14 of the ’540 patent; and claim 1 of the 

’604 patent under 35 U.S.C. § 271(b) by, among other things, and with specific intent or willful 

blindness, actively aiding and abetting others to infringe, including but not limited to 

Defendant’s partners and customers, whose use of the Accused Instrumentalities constitutes 

direct infringement of at least the aforementioned claims.  Infringement of these representative 

claims is alleged solely for illustrative pleading purposes. Michigan Motor reserves the right to 

assert infringement of additional claims of the Patents-in-Suit as this action proceeds. 

155. In particular, Defendants’ actions that aid and abet others such as their partners 

and customers to infringe include distributing the Accused Instrumentalities and providing 

materials and/or services related to the Accused Instrumentalities.  On information and belief, the 

Defendants have engaged in such actions with specific intent to cause infringement or with 

willful blindness to the resulting infringement because Defendants have had actual knowledge of 

the patents-in-suit and that its acts were inducing infringement of said patents since at least the 

time of receiving this Amended Complaint. 

156. Upon information and belief, each Defendant is liable as a contributory infringer 

of the Patents-in-Suit under 35 U.S.C. § 271(c) by offering to sell, selling and importing into the 

United States the Accused Instrumentalities to be especially made or adapted for use in 
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infringement of the Patents-in-Suit.  The Accused Instrumentalities are material components for 

use in practicing the Patents-in-Suit and are specifically made and are not a staple article of 

commerce suitable for substantial non-infringing use. 

157. On information and belief, since Defendants received notice of the patents, 

Defendants’ infringement has been and continues to be willful. 

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

JURY DEMAND 

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

jury on all issues triable as such. 

PRAYER FOR RELIEF 

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

A. An adjudication that Defendants have infringed the ’260, ’128, ’565, ’281, ’804, 

’680, ’166, ’031, ’287, ’761, ’115, ’574, ’497, ’157, 122, ’149, ’081, ’482, ’540, and ’604 

patents; 

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

for Defendants’ past infringement of the ’260, ’128, ’565, ’281, ’804, ’680, ’166, ’031, ’287, 

’761, ’115, ’574, ’497, ’157, 122, ’149, ’081, ’482, ’540, and ’604 patents; 

C. and any continuing or future infringement through the date such judgment is 

entered, including interest, costs, expenses and an accounting of all infringing acts including, but 

not limited to, those acts not presented at trial; 

D. A declaration that this case is exceptional under 35 U.S.C. § 285, and an award of 

Plaintiff’s reasonable attorneys’ fees; and 

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

just and proper. 
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Dated: April 29, 2019 

 

  

/s/ Eric A. Bean  

Eric A. Bean  

ebean@jackiergould.com 

JACKIER GOULD, P.C. 

121 West Long Lake Rd., Suite 200  

Bloomfield Hills, MI 48304 

Telephone: (248) 433-2577 

Facsimile: (248) 642-5241 

 

/s/ Timothy Devlin 

Timothy Devlin (DE 4241) 

Robyn T. Williams 

tdevlin@devlinlawfirm.com 

rwilliams@devlinlawfirm.com  

DEVLIN LAW FIRM LLC 

1306 N. Broom Street, First Floor 

Wilmington, DE  19806 

Telephone: (302)-449-9010 

 

Attorneys for Plaintiff 

MICHIGAN MOTOR TECHNOLOGIES LLC 
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Petitioner Volkswagen Group of America, Inc.’s Power of Attorney 

 - 1 - 

Pursuant to 37 C.F.R. § 42.10(b), Petitioner Volkswagen Group of America, 

Inc., hereby appoints the practitioners of Customer No. 26111 as its attorneys to 

transact all business in the United States Patent & Trademark Office associated 

with the above-captioned inter partes review of U.S. Patent No. 6,581,565.  
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I. Introduction 

Petitioner Volkswagen Group of America, Inc. (VWGoA) is simultaneously 

filing petitions IPR2020-00444 and IPR2020-00445 challenging the patentability 

of all claims in U.S. Patent No. 6,581,565 and asks the Board to institute both 

petitions. This paper is submitted with each petition to “identify: (1) a ranking of 

the petitions in the order in which it wishes the Board to consider the merits … , 

and (2) a succinct explanation of the differences between the petitions, why the 

issues addressed by the differences are material, and why the Board should 

exercise its discretion to institute additional petitions….” Consolidated Trial 

Practice Guide (Nov. 2019) at 60. 

II. Ranking of the Petitions 

Although institution of both petitions is appropriate for the reasons below, in 

view of the Board’s guidance to provide a “ranking” when two or more petitions 

are filed against the same patent, VWGoA asks the Board to consider the merits of 

the petitions in the following order: 

1. IPR2020-00444 (“Suzuki Petition”); and 

2. IPR2020-00445 (“Robichaux Petition”). 

III. Succinct Explanation of Differences Between the Petitions 

 Suzuki Petition Robichaux Petition 
Ground 1 
References 

Suzuki, Cullen, Scherer Robichaux, Scherer 

Ground 1: Primary Suzuki discloses a torque Robichaux discloses a torque 
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Reference Teaching demand controller; a torque 
producer, including a torque 
estimator and a comparator 
that outputs a difference 
signal; and a transient 
torque controller 

demand controller; a torque 
producer, including a torque 
estimator that determines 
estimated torque based on 
current spark angle, current 
air/fuel ratio, and an 
estimated air charge signal, 
and a comparator that 
outputs a difference signal  

Ground 1: 
Modification by 
Secondary 
References 

Cullen discloses estimating 
torque output based on 
current spark angle, current 
air/fuel ratio, and estimated 
air charge; Scherer discloses 
a high-pass filter that 
removes a torque signal’s 
low-frequency component 

Scherer discloses a transient 
controller, including a high-
pass filter, for adjusting 
torque during transient 
conditions 

Additional 
Grounds: 
Modification of 
Ground 1 by 
Secondary 
References 

Ground 2: Takahashi 
discloses an air charge 
controller that receives the 
claimed inputs and an air 
charge demand controller 

Ground 2: Takahashi 
discloses an air charge 
controller that receives the 
claimed inputs and air charge 
demand controller 
Ground 3: Suzuki discloses a 
direct injection spark ignition 
engine operating in stratified 
and homogeneous modes 
Ground 4: Suzuki and 
Takahashi for same reasons 
as Grounds 2 and 3 
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IV. The Board should exercise its discretion to institute both petitions 
because the equities favor VWGoA and doing so would not significantly 
burden the Board or Patent Owner.  

VWGoA simultaneously files the Suzuki Petition and the Robichaux 

Petition against claims 1-7 of the ’565 patent. While the Board has the discretion to 

deny multiple petitions filed against the same patent under Section 314(a), it 

should institute both petitions here because every General Plastic factor weighs in 

VWGoA’s favor. 37 C.F.R. § 314(a); see General Plastic Industrial Co., Ltd. v. 

Canon Kabushiki Kaisha, IPR2016-01357, Paper 19 at 5 (P.T.A.B. Sep. 6, 2017) 

(precedential).  

First, the two simultaneous petitions here do not present the potential 

inefficiency or prejudice that concerned the Board in General Plastic, which 

examined so-called “staggered” or “follow-on” petitions that are not filed 

simultaneously. General Plastic, Paper 19 at 17. Here, the two petitions are being 

filed on the same day, and no entity, including VWGoA, has filed a previous 

petition against the ’565 patent. Thus, no time has elapsed between petitions and 

VWGoA has not gained any advantage by using earlier preliminary responses or 

institution decisions as a “roadmap” for its petitions. See id. at 16-17. Accordingly, 

General Plastic Factors 1–5 weigh in favor of VWGoA. Id.  

Second, regarding General Plastic Factor 6, the Board’s finite resources, the 

Board has provided further guidance on “parallel” petitions filed at or about the 
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same time. Consolidated Trial Practice Guide at 59-61. Specifically, the Board’s 

concern that filing two or more petitions against the same patent “may place a 

substantial and unnecessary burden on the Board and the patent owner and could 

raise fairness, timing, and efficiency concerns” is not present here. Id. at 59. Here, 

VWGoA is filing only two petitions, each with a single “primary reference” 

(Suzuki and Robichaux, respectively). Thus, VWGoA is not presenting an 

excessive number of prior-art references by filing two separate petitions. Further, 

even with the two petitions, each claim is only challenged under two grounds, 

which will not be unduly burdensome for the Board or Patent Owner. To further 

illustrate the minimal burden in moving forward with both petitions, both petitions 

apply Scherer, Suzuki, and Takahashi. Notably, though, this similarity does not 

make the petitions redundant because the base references are different in each 

petition. Instead, this similarity further indicates that there is no excessive burden 

on the Board or Patent Owner in instituting a second trial. On balance, the 

incremental burden on the Board or Patent Owner is significantly outweighed by 

the potential prejudice to Petitioner VWGoA from a discretionary denial of an 

inter partes review against a patent it was accused of infringing. 

Accordingly, General Plastic Factor 6 weighs in favor of instituting both 

petitions. 
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Third, General Plastic Factor 7 also favors VWGoA because these two 

petitions are being filed on the same day, and thus their respective schedules (or 

schedule if consolidated) may be aligned and will not hinder the Board’s ability to 

issue a final determination within one year of institution. Indeed, VWGoA would 

be amenable to consolidated depositions and hearings in these two proceedings, 

further minimizing any burden on the Board and Patent Owner.  

Thus, all General Plastic Factors weigh in VWGoA’s favor so “the potential 

for abuse of the review process by repeated attacks on patents”—the concern 

expressed in General Plastic—is not an issue here. General Plastic, Paper 19 at 

17.  

V. Conclusion 

Because all seven General Plastic factors weigh in favor of VWGoA, the 

Board should institute both petitions and thus decline to use its discretion to deny 

institution of either petition under Section 314(a). 
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I. Introduction 

Volkswagen Group of America, Inc. (“VWGoA”) petitions for inter partes 

review of claims 1-7 of U.S. Patent No. 6,581,565 to Heslop et al. (EX1001, “the 

ʼ565 patent”), titled “Engine Torque Controller.” 

The ’565 patent is directed to a device and a method for controlling the 

engine torque output. The ’565 patent broadly claims controlling engine torque 

output by fuel and spark adjustments that compensate for the difference between a 

demanded torque and an estimated torque. The claims recite basic, well-known 

components of an engine controller: a controller for determining a demand torque, 

an estimator for outputting an estimated torque signal, a comparator for comparing 

the estimated torque signal to a desired torque to output a difference signal, a high-

pass filter for removing the low-frequency component from the difference signal, 

and a transient controller for outputting fuel and spark adjustment signals in 

response to receiving the filtered difference signal.  

The claimed solution for compensating between estimated and demand 

torques was well-known. Indeed, the claimed elements were all independently 

known in the prior art. And combining the prior art references would have simply 

involved programming a known engine torque controller to collectively perform 

the prior art techniques disclosed in the references—a trivial task for a person of 

ordinary skill in the art (“POSA”). As the prior art recognizes, a POSA would 
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have sought to do so to precisely control an engine’s torque output with a faster 

and more accurate response.  

The Petition, supported by Dr. MacCarley’s expert declaration, who has 

over 30 years of experience related to internal combustion engines and methods 

and systems of controlling them, demonstrates that the ’565 patent claims are 

unpatentable. Therefore, Petitioner respectfully requests that the Board institute 

review and ultimately find all claims unpatentable.  

II. Mandatory Notices (37 C.F.R. § 42.8(a)(1)) 

REAL PARTY IN INTEREST: Volkswagen Group of America, Inc. and 

Volkswagen Aktiengesellschaft, which is the parent corporation of Volkswagen 

Group of America, Inc., are real parties-in-interest. 

RELATED MATTERS: The ’565 patent was the subject of the following civil 

action: Michigan Motor Technologies LLC v. Volkswagen AG, Case No. 2:19-cv-

10485 (E.D. Mich.), filed February 18, 2019. However, on January 6, 2020, MMT 

filed a second amended complaint, which no longer alleged infringement of the 

’565 patent. Second Amended Complaint for Patent Infringement, Michigan Motor 

Technologies LLC v. Volkswagen AG, No. 2:19-cv-10485 (E.D. Mich. Jan. 6, 

2020). 

Petitioner is concurrently filing a second Petition for Inter Partes Review of 

the ’565 Patent (IPR2020-00444). 
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LEAD AND BACKUP COUNSEL: Under 37 C.F.R. § 42.8(b)(3) and 42.10(a), 

Petitioner appoints Michael D. Specht (Reg. No. 54,463) as lead counsel, Jason 

A. Fitzsimmons (Reg. No. 65,367) as first back-up counsel, Danny E. Yonan 

(Reg. No. 53,812) Kyle E. Conklin (Reg. No. 59,425); and John Higgins (Reg. 

No. 74,992) as additional back-up counsel, all at the address: STERNE, KESSLER, 

GOLDSTEIN & FOX P.L.L.C., 1100 New York Avenue, N.W., Washington, D.C., 

20005, phone (202) 371-2600, and facsimile (202) 371-2540.  

SERVICE INFORMATION: Petitioner consents to electronic service by email 

at: mspecht-PTAB@sternekessler.com, jfitzsimmons-

PTAB@sternekessler.com, dyonan-PTAB@sternekessler.com, kconklin-

PTAB@sternekessler.com, jhiggins-PTAB@sternekessler.com, and 

PTAB@sternekessler.com.  

III. Grounds for Standing (37 C.F.R. § 42.104(a)) 

The undersigned and Petitioner certify that the ʼ565 patent is available for 

inter partes review. Petitioner is not barred or estopped from requesting inter 

partes review on the grounds herein. On February 18, 2019, Michigan Motor 

Technologies LLC (“MMT”) filed a complaint against Volkswagen 

Aktiengesellschaft, alleging infringement of the ’565 patent. VWGoA was added 

via an amended complaint on April 30, 2019. A Certificate of Service on VWGoA 
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was filed with the court on May 22, 2019. This Petition is filed within one year of 

service by MMT.  

IV. Identification of Challenge (37 C.F.R. § 42.104(b)) 

A. Citation of Prior Art 

The ’565 patent issued June 24, 2003, from U.S. Application No. 

10/191,641, which was filed July 9, 2002. EX1001, (21), (22), (45). The ’565 

patent claims priority to European Application No. 01306301, filed July 23, 2001. 

Thus, the ’565 patent’s earliest possible priority date is July 23, 2001. 

European Patent Application Publication No. 1076165 to Robichaux et 

al., “System and Method for Controlling Torque” (EX1020, “Robichaux”), 

published February 14, 2001, before the ’565 patent’s earliest possible priority 

date. Robichaux is prior art at least under 35 U.S.C. § 102(a) (pre-AIA). 

U.S. Patent No. 6,047,681 to Scherer et al., “Process and Apparatus for 

Adjusting the Torque of an Internal-Combustion Engine” (EX1007, “Scherer”), 

issued April 11, 2000, more than one year before the ’565 patent’s earliest possible 

priority date. Scherer is prior art at least under 35 U.S.C. § 102(b) (pre-AIA). 

U.S. Patent No. 5,282,449 to Takahashi et al., “Method and System for 

Engine Control” (EX1008, “Takahashi”), issued February 1, 1994, more than 

seven years before the ’565 patent’s earliest possible priority date. Takahashi is 

prior art at least under 35 U.S.C. § 102(b) (pre-AIA). 
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U.S. Patent No. 6,006,717 to Suzuki et al., “Direct-Injection Spark-Ignition 

Type Engine Control Apparatus” (EX1005, “Suzuki”), issued December 28, 1999, 

more than one year before the ’565 patent’s earliest possible priority date. Suzuki 

is prior art at least under 35 U.S.C. § 102(b) (pre-AIA). 

B. Statutory Grounds for the Challenge 

Ground References Basis Claims Challenged 

1 Robichaux, Scherer §103 1, 7 

2 Robichaux, Scherer, 
Takahashi 

§103 2, 3  

3 Robichaux, Scherer, 
Suzuki 

§103 4 

4 Robichaux, Scherer, 
Suzuki, Takahashi 

§103 5, 6 

V. The ’565 Patent 

A. Technology Overview 

 Torque Feedback Control  1.

Long before the ’565 patent, using torque feedback control via an engine 

controller was common practice. EX1003, ¶¶42-44; EX1012, 498; EX1019, 224.  

As the ’565 patent recognizes, an engine controller typically includes a 

demand torque controller and a torque feedback controller (i.e., a torque 

producer). EX1001, 1:11-15; EX1005, 3:10-22; EX1012, 507; EX1003, ¶45. The 

demand torque controller generates a demand torque signal based on engine 
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operational changes, such as a depressed accelerator pedal. EX1003, ¶45, EX1001, 

1:11-15; EX1005, 4:48-58, EX1012, 507. The torque producer receives the torque 

demand signal and, in response, adjusts the engine’s torque output by modifying, 

for example, the air supply, the fuel supply, or the spark timing, so that the output 

torque meets the demand torque. EX1003, ¶45; EX1001, 1:11-15; EX1005, 3:5-

22; EX1012, 452, 498, 507.  

Robichaux’s prior-art engine controller includes a torque demand controller 

and a torque producer. EX1003, ¶46; EX1020, ¶¶0023, 0025, FIG. 2. 
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EX1020, FIG. 2 (annotated). 

Using feedback control to align the produced torque with the demand torque 

was common before the ’565 patent. EX1003, ¶47; EX1005, 1:7-17, EX1012, 498, 

503, 507, 508; EX1020, ¶¶0001, 0006, 0008, FIGS. 1-2. This alignment typically 

included estimating a current torque output and modifying engine parameters 

(e.g., spark timing and air/fuel ratio) to converge the estimated torque to the 

demand torque. EX1003, ¶47; EX1005, 1:7-16; EX1012, 503, 504, 507, 508; 
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EX1020, ¶¶0034, 0036. Robichaux also discloses a prior-art technique for 

controlling torque output that compensates for the difference between demand 

torque and the estimated actual output torque. EX1020, FIG. 4. 

 

EX1020, FIG. 4 (annotated). 

 Engine Parameter Estimation Techniques 2.

Estimating engine parameters (e.g., current output torque and cylinder air 

charge) was also common for executing feedback torque control before the ’565 

patent. EX1003, ¶48.  

Because direct real-time engine torque measurement was challenging and 

expensive, engine controllers typically estimated the current output torque based 
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on numerous engine operational parameters that influence actual torque output. 

EX1003, ¶49; EX1005, 4:48-57, EX1006, 2:26-42; EX1011, 2:58-67. 

Robichaux discloses a prior-art technique for calculating an estimated 

actual torque output. EX1003, ¶50; EX1020, ¶¶0008, 0025, FIGS. 1-2. Robichaux 

uses “current engine operating parameters including ignition angle, air/fuel ratio, 

number of cylinders,…engine speed, airflow” as inputs for estimating the engine 

torque output. EX1020, ¶0033. Robichaux’s control system “more accurately 

compensate[d] for current operating conditions such as additional frictional 

losses…and for variable accessory losses which correct for variations between 

desired and actual torque using a torque feedback signal.” Id., ¶0008. 

Another common input for estimating torque was air charge—the air mass 

drawn into the engine cylinder. EX1003, ¶51; EX1006, 5:32-52; EX1008, 3:42-

53; EX1012, 452, 501-02; EX1015, 12.6; EX1019, 176. Because directly 

measuring the cylinder’s air mass is not feasible, engine controllers estimate the 

current air charge. EX1012, 503; EX1014, 294-96; EX1015, 12.6; EX1019, 176-

77; EX1003, ¶¶51-52. 

Additionally, Takahashi’s prior-art air charge controller calculates an 

estimated air charge. EX1003, ¶53. Takahashi’s status-estimating block calculates 

air charge based on intake pressure 𝑃𝑚, engine speed 𝑁, and a correction 
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coefficient 𝑘𝑎 determined from current intake temperature. EX1008, 10:54-66, 

FIG. 15. 

 

EX1008, FIG. 15 (annotated). 

 Low- and High-Frequency Demanded Torque Components  3.

It was well-known that demanded torque includes low- and high-frequency 

components. EX1003, ¶54. The low-frequency component represents changes in 

torque demand during quasi-static conditions (e.g., idle-speed control), and the 

high-frequency component represents changes in torque demand during transient-

state conditions (e.g., depressed accelerator pedal, shifted transmission gear, air 

conditioner initiation). Id.; EX1005, 4:48-55; EX1007, 1:25-29; EX1012, 478, 

505. 

It was also well-known that the high-frequency component of demanded 

torque was not adequately addressed with only throttle adjustment. EX1003, ¶55; 
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EX1005, 1:13-17 (“In order to achieve the target torque, the torque 

control…requires a faster response than intake air flow rate control can 

provide.”); EX1007, 1:22-26. Accordingly, control systems addressed dynamic 

torque demands by isolating the transient component from the demand torque 

signal. EX1003, ¶¶55-56; EX1007, 2:38-3:10. For example, Scherer’s prior-art 

transient torque control system includes a high-pass filter that isolates and 

provides the transient torque component to a torque controller, expediting the 

torque correction response time. EX1007, 4:20-52, 5:10-15.  

 DISI Engines Having Two Combustion Modes  4.

DISI engines were well-known for decades before the ’565 patent. EX1003, 

¶57; EX1009, 19-21, 26, 30-32. A DISI engine typically includes an air intake and 

an adjustable throttle valve for controlling the air volume drawn through the 

intake. EX1003, ¶57; EX1005, 3:23-31, FIG. 2. Each DISI engine cylinder 

includes a fuel injector for injecting fuel directly into the combustion chamber and 

a spark plug for igniting the cylinder’s air/fuel mixture. EX1003, ¶58; EX1005, 

3:23-51, FIG. 2.  
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EX1005, FIG. 2 (annotated). 

Operating DISI engines in either a stratified mode or a homogenous mode 

was well-known before the ’565 patent. EX1003, ¶59; EX1005, 1:18-28; EX1012, 

464, 509; EX1014, 37-38. In the homogenous mode, fuel is injected during the 

intake stroke, allowing maximum time for air and fuel to combine evenly 

throughout the combustion chamber. EX1003, ¶59; EX1005, 1:18-28; EX1012, 

464. In the stratified mode, fuel is injected during the compression stroke, 

providing a stoichiometric mixture near the spark plug, while the overall mixture 
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in the combustion chamber is lean. EX1003, ¶59; EX1005, 1:18-28; EX1012, 464; 

EX1014, 38. 

It was well-known for dual-combustion-mode engine controllers to control 

torque output by: (1) adjusting the amount and timing of injected fuel in a 

stratified mode; and (2) adjusting the spark timing in a homogenous mode. 

EX1003, ¶60; EX1005, 3:10-22; EX1010, 6:5-9, 7:8-13, 8:34-37. Spark angle 

modifications have little influence on a DISI engine’s torque output in the 

stratified mode, so torque output is typically adjusted by modifying the injected 

fuel quantity. EX1003, 60; EX1005, 3:10-22; EX1014, 37-38. Conversely, in the 

homogeneous mode, torque output is typically modified by adjusting the spark 

ignition timing. EX1003, ¶60; EX1005, 3:10-22. 

Thus, the ’565 patent’s claim elements—generating a torque demand, 

estimating a torque output, comparing the estimated and demand torque outputs to 

output a difference signal, using a high-pass filter to the remove the low-frequency 

component of the torque difference signal, and outputting fuel and spark 

adjustments based on the filtered torque difference signal—were well-known, 

basic techniques executed by generic electronic controllers for DISI engines 

before the ’565 patent. EX1003, ¶61. 
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B. Alleged Problem in the Prior Art 

The ’565 patent is directed to compensating for differences between torque 

estimated by the torque producer and torque demanded by the demand controller. 

EX1001, 1:57-59, 3:23-29. But as explained above, compensating for differences 

between estimated torque and demand torque, and solutions for this problem, were 

well-known before the ’565 patent. EX1003, ¶62. The ’565 patent adds nothing to 

the realm of previously known solutions.  

C. Alleged Invention of the ’565 Patent 

The ’565 patent admits that a DISI engine controller’s torque producer that 

modified torque output in terms of fuel adjustment in stratified mode and spark 

timing in homogeneous mode were known. EX1001, 1:36-45; EX1003, ¶63. 

According to the ’565 patent, these known DISI engine controllers allegedly could 

not provide fuel and spark adjustment signals that accounted for differences 

between estimated output torque and demand torque. EX1001, 1:34-36. 

To allegedly solve this known problem, the ’565 patent provides “a torque 

controller and a method of controlling torque for an engine in which torque is 

controlled in dependence upon a filtered difference signal where the filtered 

difference signal is the difference between a desired torque signal and a signal 

representing an estimate of the current torque.” Id., Abstract. The ’565 patent’s 

control system included (1) a current torque estimate 22 for estimating a current 
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torque signal; (2) a comparator 18 for comparing the estimated current torque signal 

with a desired torque signal; (3) a high-pass filter 20 for filtering out the low-

frequency component of the torque desired torque signal; and (4) a transient torque 

controller 21 for adjusting spark timing and the amount of injected fuel. EX1001, 

3:29-50, FIG. 3; EX1003, ¶64.  

\ 

EX1001, FIG. 3. 

Well before the ’565 patent’s earliest possible priority date, this problem 

(compensating for differences between estimated torque and demand torque) had 

been solved in the same way. EX1003, ¶65. For example, Robichaux estimates the 

current torque, compares the estimated torque to a desired torque signal, and 
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adjusts spark timing and the injected fuel amount. Id., ¶65. Robichaux also uses the 

current spark angle, current air/fuel ratio, and estimated air charge to estimate the 

actual torque output. Id., ¶65. And Scherer’s transient torque control system has a 

high-pass filter to filter low-frequency components of the demanded torque signal, 

allowing for quicker response time during transient operating conditions. Id., ¶65; 

EX1007, 4:20-52. 

Thus, the claim elements for the ’565 patent’s alleged inventive concept 

merely recite what was already in the prior art and well-known to a POSA. 

EX1003, ¶66. 

D. Prosecution History Summary 

The application that issued as the ’565 patent underwent limited prosecution. 

The Examiner issued a Notice of Allowance without a single Office Action and did 

not provide any reasons for allowing the claims. See generally EX1002 and id., 

0045-52.  

Robichaux, Suzuki, and Takahashi were not before the Examiner during 

prosecution. See generally id. And Scherer was never expressly considered or 

applied.  

E. Level of Ordinary Skill in the Art 

A POSA at the time of the alleged invention would have had a B.S. degree 

in Electrical Engineering or Mechanical Engineering (or equivalent), as well as at 
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least 2-4 years of academic or industry experience in the relevant field of engine 

control systems. EX1003, ¶¶40-41. 

F. Claim Construction 

In an inter partes review, claims are “construed using the same claim 

construction standard that would be used to construe the claim in a civil action 

under 35 U.S.C. 282(b).” 37 C.F.R. § 42.100(b). If the trial is instituted, all claim 

terms must be given their ordinary and customary meaning as understood by one of 

ordinary skill in the art at the time of the invention, in light of the specification and 

the prosecution history of the patent. Id.; Phillips v. AWH Corp., 415 F.3d 1303, 

1312-1313 (Fed. Cir. 2015) (en banc); see also 83 Fed. Reg. 51,340 (Oct. 11, 

2018).  

None of the claim terms require specific construction and should receive 

their plain and ordinary meaning, in the context of the ’565 patent specification, 

under the Phillips standard. EX1003, ¶70. 

VI. Overview of the Applied References 

Each applied reference discloses an engine control system and, thus, is from 

the same field of endeavor as the ’565 patent. EX1003, ¶70.  
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A. Robichaux 

Robichaux, like the ’565 patent, is directed to an engine controller for 

controlling torque output by adjusting control parameters (e.g., air flow, spark 

timing, and fuel delivery). EX1020, ¶0025; EX1003, ¶¶71-74.  

Robichaux’s system 10 “includes a vehicular powertrain 12 having an 

internal combustion engine 14” and “a controller 18 in communication with engine 

14…for providing various information and control functions.” EX1020, ¶0012, 

FIG. 1.  
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EX1020, FIG. 1 (annotated). 

 

EX1020, FIG. 1 Excerpt (annotated). 

Robichaux’s system 10 includes sensors 60 connected to controller 18, 

including a throttle-valve position sensor (68/TPS), a mass airflow sensor 

(74/MAF), an engine temperature sensor (76/TMP), and an engine speed sensor 

(80/RPM). EX1020, ¶¶0016- 0017. Actuators 64 effect movement of the 

powertrain devices, including actuators for adjusting fuel supply (90/FUEL), 

ignition timing (92/SPK), and air supply (96/TVA). Id., ¶0020.  

Communicating with sensors 62 and actuators 64, Robichaux’s controller 18 

provides integrated control of engine 14, including torque output. Id., ¶0021. 

Controller 18 includes a microprocessor 110 that executes an engine torque 
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control method stored as instructions in the controller’s computer readable media 

112. Id.  

 

EX1020, FIG. 2. 

B. Scherer 

Like Robichaux and the ’565 patent, Scherer is directed to an engine 

controller. EX1007, 1:7-11; EX1003, ¶75. Scherer’s controller adjusts torque 
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output through airflow, spark timing, and fuel delivery adjustments. Id., 2:47-3:5. 

The controller includes a transient torque signal-processing branch that includes a 

high-pass filter 4 that receives a desired engine torque signal and outputs a 

dynamic torque component to a torque controller that adjusts torque output by 

correcting spark timing for homogeneous fuel-charged configurations or fuel 

delivery for heterogeneous fuel-charged configurations. Id., 2:51-59, 4:20-45, 

5:35-55, 8:26, FIGS. 1, 2. The transient torque signal-processing branch, including 

the high-pass filter, allows the engine controller to more quickly correct transient 

torque demand. Id., 2:38-42, 5:10-15. 

 

EX1007, FIG. 1 (annotated). 
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EX1007, FIG. 2 (annotated). 

C. Takahashi 

Takahashi, like Robichaux, Scherer, and the ’565 patent, is directed to an 

engine controller. EX1003, ¶¶76-77. Takahashi’s controller controls torque output 

by fuel and throttle adjustments. EX1008, 1:5-9, 3:4-16. Takahashi’s control unit 

includes a target air mass flow rate module 11, a status estimating module 142, a 

fuel injection controller 13, and a throttle controller 144. Id., 3:17-24, 10:32-50; 

FIG. 14. The throttle controller 144 calculates the desired throttle position to set 

the airflow into the engine cylinder at the desired air charge value and achieve a 

target torque value. Id., 3:20-27, 6:10-16, 7:50-58. 
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EX1008, FIG. 14. 

 The throttle controller 144 determines the desired throttle position based on 

a target air mass flow rate (i.e., demand air charge) and an estimated air mass flow 

rate (i.e., estimated air charge) at the inlet port. Id., 10:42-47, FIG. 14. The throttle 

controller 144 receives the target air mass flow rate from a target air-mass-flow-

rate deciding block 11 and estimates the current air mass flow rate using a status 

estimating block 142. Id., 10:44-60, FIG. 14. The status estimating block 142 

estimates the current air mass flow rate based on throttle position, engine speed, 

intake manifold pressure, and intake air temperature. EX1008, 10:42-66, FIG. 15. 

The target air mass flow rate module 11 receives a target air/fuel ratio signal, a 

target torque signal, an engine speed signal, and a spark advance signal, and 

outputs a target air mass flow rate signal. Id., 3:20-41.  
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EX1008, FIG. 15 (annotated). 

D. Suzuki 

Suzuki, like Robichaux, Scherer, Takahashi, and the ’565 patent, is directed 

to an engine controller for adjusting torque output by fuel injection and spark 

timing adjustments. EX1005, 1:39-43; EX1003, ¶¶78-80.  

Suzuki’s controller includes a combustion mode changing section that 

switches engine operation between a homogenous mode and a stratified mode. Id., 

2:54-61, FIG. 1B.  
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EX1005, FIG. 1B. 

The controller also includes a torque correction demanding section that 

generates a torque correction demand signal based on a change in engine operating 

conditions. Id., 2:61-63. A torque control section controls the amount of air 

permitted to enter into the engine based on the received torque correction demand 

signal. Id., 3:12-15. The controller includes a homogenous combustion torque 

correcting section and a stratified combustion torque correcting section that 

modifies the torque output based on the received torque correction demand signal. 

Id., 2:64-3:22, 15:53-16:6.  

In a homogenous combustion mode, the torque correction section adjusts the 

spark timing based on the calculated torque shortage (S38 and S39). Id., 5:59-6:6, 
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7:51-54, 8:1-2, 15:56-58. In the stratified combustion mode, the torque correction 

section adjusts the fuel delivery based on the calculated torque shortage (S40 and 

S22-25 in Figure 5). Id., 6:20-57, 7:60-64, 8:3-4, 16:1-2. To adjust fuel delivery, 

the torque correction section transmits an injection pulse signal to the fuel injector, 

thereby modifying the air/fuel ratio. Id., 6:35-67. 

VII. Ground 1: The combination of Robichaux and Scherer renders obvious 
claims 1 and 7. 

A. The Board should not deny the institution under Section 325(d) 
because the Office did not consider the straightforward 
combination of references applied here. 

The Board has the discretion to deny institution when “the same or 

substantially the same prior art or arguments previously were presented to the 

Office.” 35 U.S.C. § 325(d). In the Becton decision’s precedential portion, the 

Board articulated six non-exclusive factors for considering whether to exercise its 

discretion to deny the institution under § 325(d). Becton, Dickinson & Co. v. B. 

Braun Melsungen AG, IPR2017-01586, Paper 8 at 17-18 (P.T.A.B. Dec. 15, 2017) 

(informative; precedential as to § III.C.5, first para.). Here, even though Scherer 

was cited on the ’565 patent’s face, the Becton factors establish that the Board 

should not exercise its discretion to deny institution. This Petition does not recycle 

prior art and arguments. Instead, it relies on a reference (namely, Scherer) that was 

cited in an Informational Disclosure Statement (“IDS”), accompanying the filed 

application. Scherer was never the basis for any prior-art rejection. Moreover, the 
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Petition applies Scherer to modify, according to straightforward techniques, 

previously unconsidered prior art references for reasons discussed in the prior art 

and known to a POSA. 

Regarding Becton factors (a)-(b)—the similarities, material differences, and 

cumulative nature of the asserted prior art—although Scherer was cited in an IDS, 

the asserted prior art combination here is materially different because it is applied 

in a combination that was not considered by the Office. Particularly, the primary 

reference Robichaux was not cited in the ’565 patent, and thus, Scherer was never 

applied in combination with Robichaux. Moreover, Robichaux combined with 

Scherer is not cumulative of other prior art evaluated during the examination, but 

rather disclose the precise claimed elements. 

Regarding Becton factor (c), Scherer did not serve as the basis for rejection. 

See Intel Corp. v. Qualcomm Inc., IPR2019-00128, Paper 9 at 16 (P.T.A.B. May 

29, 2019) (“The fact that [a reference] was not the basis of rejection weighs 

strongly against exercising our discretion to deny institution under 35 U.S.C. § 

325(d).”) In fact, no reference served as the basis of a rejection during prosecution. 

The claims were allowed without any substantive rejection. Thus, the applicant did 

not “overcome” Scherer, or any other reference (including Robichaux) for that 

matter, as prior art. This directly relates to Becton factor (d)—the applicant made 

no arguments whatsoever during examination against the prior art applied here, or 
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any other prior art. Thus, there is no overlap between arguments made during 

examination and the manner in which this Petition uses Scherer. Accordingly, 

regarding Becton factor (e), the Examiner erred in evaluating the cited prior art 

through his broad, unsupported statement in the reasons for allowance, which 

failed to identify any feature that would have allegedly patentably distinguished the 

alleged invention over the prior art. EX1002, 0045-53.  

Furthermore, under Becton factor (f), additional facts and evidence here—

including Dr. MacCarley’s declaration—warrant institution and ultimately a 

finding of unpatentability based on the combination of Robichaux and Scherer. 

The Board has instituted review in myriad cases with facts similar to this 

one. See e.g., Pure Storage, Inc. v. Realtime Data LLC, IPR2018-00549, Paper 7 at 

11 (P.T.A.B. July 23, 2018) ( “there is no evidence of record that [the prior art 

references] were substantively considered by the Examiner.”); see also Synaptic 

Medical Inc. v. Karl Storz-Endoscopy-America, Inc., Case No. IPR2018-00462, 

Paper 6 at 10 (P.T.A.B. July 16, 2018) (“the references here were not applied to 

reject the claims of the ’360 Patent, and there is no evidence that the Examiner 

considered the particular disclosures cited in the Petition or addressed arguments 

similar to those Petitioner now presents.”); Unified Patents Inc. v. John L. Berman, 

IPR2016-01571, Paper 10 at 12-13 (P.T.A.B. Dec. 14, 2016) (declining to deny 

institution under § 325(d) where previously applied reference was combined with 
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reference not previously considered). Indeed, the facts here demonstrate that the 

Becton factors weigh heavily in favor of the Board granting institution to consider 

this Petition’s merits.  

Thus, the Board should not deny institution merely because Scherer was 

cited in an applicant-filed IDS. Here, Scherer is presented in combination with 

Robichaux, which was not considered by the Office. As the Petition demonstrates, 

Robichaux’s system generates a demand torque, estimates an engine torque output, 

compares the demand torque to the estimated torque to determine the difference, 

and controls torque output through fuel quantity and spark timing adjustments 

based on the calculated difference. See infra Sections VII.C.1-7. Robichaux also 

estimates the torque output based on a current spark angle, a current air/fuel ratio, 

and an estimated air charge. See infra Section VII.C.4. Scherer’s transient torque 

control system uses a high-pass filter for its typical purpose, here, removing the 

low-frequency component of a torque signal and output the filtered signal to a 

torque controller. See infra Section VII.C.6. And a POSA would have been 

motivated to combine Scherer’s teachings with Robichaux’s torque controller, 

providing the predictable result of precisely controlling engine torque output. See 

infra Section VII.B. Accordingly, combining Robichaux and Scherer does not 

present the same or substantially similar prior art or arguments before the Office, 

so the Board should not deny institution under § 325(d). 
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B. Rationale for Combining Robichaux with Scherer 

Robichaux and Scherer are from the same field of endeavor—engine control 

systems and are directed to engine controllers that determine an input target torque 

value for adjusting engine operational parameters (e.g., fuel quantity, spark timing, 

or air intake). Id., ¶82. Robichaux’s “invention is directed to a system and method 

for controlling engine torque using feedback and feed forward control.” EX1020, 

¶0001. Scherer’s “invention relates to a process and apparatus for adjusting the 

torque of an internal-combustion engine by regulating the ignition point and the air 

flow rate in an Otto engine.” EX1007, 1:7-11. A POSA would have been 

motivated to combine Robichaux and Scherer for at least the reasons below and 

would have had a reasonable expectation of success in doing so. EX1003, ¶¶81-82. 

Robichaux’s controller 18 includes blocks 120, 130, 140, 150 (collectively, 

“a torque demand controller”) that generate a desired engine brake torque signal 

(“a demand torque signal”) and an engine controller (“torque producer”) that 

receives the demand torque signal. EX1003, ¶83; EX1020, ¶0023.  
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EX1020, FIG. 2 (annotated). 

As shown in Figure 3, block 216 (“estimator”) (1) receives an ignition angle 

signal SPARK (“current spark angle signal”), an air/fuel ratio signal LAMBSE 

(“current air/fuel ratio signal”), and an air flow signal AIRFLOW (“estimated air 

charge”) and (2) outputs an estimated actual engine brake torque TQ_NET. 

EX1003, ¶84; EX1020, ¶0033. Robichaux’s controller includes a block 218 

(“comparator”) that compares the estimated actual engine brake torque with a first 

intermediate torque to generate a torque error signal TQ_ERROR (“a difference 

signal”). Ultimately, section 202 of engine controller 156 converts the torque error 
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signal to an appropriate control parameter (e.g., an airflow, fuel, and spark angle). 

Id., ¶¶0027, 0048. 

 

EX1020, FIG. 3 (annotated). 

 Robichaux’s proportional-integral-derivative (PID) controller 220 processes 

the torque error signal during steady-state conditions. EX1003, ¶85; EX1020, 

¶0032. Robichaux’s PID controller “is not active during certain transient torque 

limiting control modes.” EX1020, ¶0032; EX1003, ¶¶86-87. Accordingly, 

Robichaux invited combinations with references disclosing transient control 

functionality to process the torque demand signal during transient conditions. 

EX1003, ¶87. 
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Scherer’s system controls torque during transient conditions. Id., ¶88. 

Scherer’s controller includes a transient control branch having a high-pass filter 4 

that determines a dynamic desired torque component (Md) by isolating the high-

frequency (dynamic) component of the desired torque signal Mdes. EX1007, 4:31-

40, 5:35-40. Removing the desired torque signal’s low-frequency component 

allows Scherer’s controller to “react very rapidly to sudden changes of the engine 

torque,” arising during transient engine operations. EX1003, ¶88; EX1007, 4:20-

25, 4:40-45, 5:10-15. 

The desired torque signal’s filtered dynamic component is used for both 

spark-ignition-timing adjustments (Figure 1) and for fuel-injection adjustments 

(Figure 2). Id., 2:51-54; 4:20-52, 5:16-55, FIGS. 1, 2; EX1003, ¶89. 

 

EX1007, FIG. 1 (annotated). 
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EX1007, FIG. 2 (annotated). 

To address dynamic demand torque changes in Robichaux’s system, a POSA 

would have been motivated to use Scherer’s transient control branch. EX1003, 

¶90. Scherer’s transient control branch, including high-pass filter 4, would have 

been easily implemented with Robichaux’s controller to provide both steady-state 

and transient torque corrections. Id., ¶90. Combining Scherer’s transient control 

branch with Robichaux’s controller would have merely been applying a known 

technique (Scherer’s transient control) in a similar, known device (Robichaux’s 

controller) in the same way. KSR Int’l Co. v. Teleflex Inc., 550 U.S. 398, 416 (“[I]f 

a technique has been used to improve one device, and a person of ordinary skill in 

the art would recognize that it would improve similar devices in the same way, 

using the technique is obvious.”); EX1003, ¶90. 
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Furthermore, a POSA would have had a reasonable expectation of success. 

EX1003, ¶91. Robichaux’s and Scherer’s controllers receive similar measured 

engine parameters (e.g., engine speed, airflow rate, and air/fuel ratio) and 

determine a target torque value based on these parameters. Id., ¶91; EX1020, 

¶¶0016- 0018, 0025; EX1007, 4:60-67. Combining teachings would have simply 

involved modifying an engine controller’s software to perform the steps taught in 

the references—a basic task for a POSA. EX1003, ¶91; EX1019, 102, 223. 

Specifically, a POSA would have recognized that Scherer’s transient control 

branch, including high-pass filter 4, would have been easily implemented in 

Robichaux’s controller 18 by modifying the software instructions stored in the 

computer readable media 112 of Robichaux’s controller 18 so that the torque error 

signal transmitted to a transient control branch. EX1003, ¶91; EX1019, 138.  

Scherer’s transient control branch also includes modules, for example, units 

6, 7, 9, 10, 11 and 13 (Figure 1) and units 6, 7, and 9 (Figure 2), that produce a 

spark-timing signal Zs for adjusting torque output in homogeneous fuel-charged 

configurations or a fuel-injection-timing signal for adjusting torque output in 

heterogeneous fuel-charged configurations. EX1007, 2:51-59, 4:20-45, 5:35-55. A 

POSA would have been motivated to incorporate Scherer’s transient-torque control 

(including the ignition-point-adjustment branch [Figure 1] or injection-start-

adjustment branch [Figure 2]) into Robichaux’s controller to enable torque control 
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during transient conditions. EX1003, ¶92. A POSA would have easily 

implemented Scherer’s control modules 6, 7, 9, 10, 11 and 13 by modifying the 

software instructions stored in Robichaux’s engine controller to perform the same 

function disclosed in Scherer, generating a spark-ignition-timing signal and fuel-

delivery-timing signal to control torque. Id., ¶92. 

C. Robichaux and Scherer render obvious claim 1. 

 [1.P] “A device for controlling a torque output of an engine, 1.
the device comprising:” 

Robichaux discloses a device for controlling an engine’s torque output. 

EX1003, ¶93. Particularly, Robichaux discloses “a system and method for 

controlling engine torque using feedback and feed forward control.” EX1020, 

¶0001. Robichaux’s engine torque control system 10 has a powertrain 12 including 

an engine 14. Id., ¶0012, FIG. 1. Control system 10 also includes “a controller 18 

in communication with engine 14…for providing various information and control 

functions.” Id., ¶0021. Controller 18 “provides integrated control of engine 14.” Id. 

Controller 18’s microprocessor “implement[s] the method for controlling engine 

torque.” Id. Accordingly, control system 10 controls the engine’s torque output. 

EX1003, ¶93. 
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EX1020, FIG. 1 (annotated). 

Thus, Robichaux discloses [1.P]. EX1003, ¶94. 
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 [1.A] “a torque demand controller for generating a torque 2.
demand signal” 

Robichaux discloses the recited torque demand controller. EX1003, ¶95. 

Robichaux’s controller architecture determines the desired engine torque. EX1020, 

¶0010 (“an output torque based powertrain control strategy including 

determination of a desired engine torque according to the present invention”), 

¶¶0023-0025; FIG. 2. This architecture includes an “interpret driver demand block 

120,” an “arbitrate final wheel torque” block 130, a “select gear and torque 

converter slip, calculate engine torque” block 140, and an “arbitrate final engine 

torque” block 150 that collectively produce “a desired engine brake torque” signal 

communicated to the engine controller. EX1020, ¶¶0023-0025 (“final engine 

torque determined by block 150 is communicated as a desired engine brake 

torque to engine controller 156”), FIG. 2; EX1003, ¶95. Based on the vehicle 

speed 122 (VSS), accelerator pedal position 124 (PPS), and barometric pressure 

126 (BP), block 120 determines a driver’s demand TQWH_DD. EX1020, ¶0023, 

FIG. 2; EX1003, ¶95. Block 130 arbitrates the driver’s demand TQWH_DD with 

other torque demands 132 to provide a final wheel torque TQ_WHEEL. EX1020, 

¶0023, FIG. 2; EX1003, ¶95. Based on operating conditions (e.g., vehicle speed 

122 (VSS), barometric pressure 126 (BP), and current gear ratio 142 (GR)), block 

140 calculates a requested engine torque, which is transmitted to block 150. 

PETITIONER'S EXHIBIT 1002 
US PATENT NO. 6,581,565 



 Petition for Inter Partes Review of  
   U.S. Patent No. 6,581,565 

 - 39 - 

EX1020, ¶¶0023-0024, FIG. 2; EX1003, ¶95. Block 150 arbitrates the received 

engine torque signal with other engine torque limiting functions 146 to determine 

the final “desired engine brake torque” transmitted to engine controller 156. 

EX1020, ¶¶0024-0025, FIG. 2; EX1003, ¶95.  

 
EX1020, FIG. 2 (annotated). 

Robichaux’s blocks 120, 130, 140, and 150, either individually or in 

combination, constitute a “torque demand controller,” as recited in claim 1. 

EX1003, ¶96. Each block generates a signal corresponding to the desired torque, 

including the torque demand signal transmitted from block 150 to the engine 

controller. Id., ¶96. And Robichaux’s blocks 120, 130, 140, and 150 operate in the 

same manner as the ’565 patent’s torque demand controller 11, which calculates a 
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required output torque signal based on operating parameters. EX1001, 2:57-67; 

EX1003, ¶96. 

Thus, Robichaux discloses [1.A]. EX1003, ¶97. 

 [1.B] “a torque producer which receives the torque demand 3.
signal” 

Robichaux discloses the claimed torque producer. EX1003, ¶98. In 

Robichaux, “[t]he final engine torque determined by block 150 is communicated as 

a desired engine brake torque to engine controller 156.” EX1020, ¶0025; EX1003, 

98. The engine controller executes instructions to control the engine torque. 

EX1020, ¶0021 (“Computer readable media 112 include stored data representing 

instructions executable by microprocessor 110 to implement the method for 

controlling engine torque according to the present invention.”)1; EX1003, ¶98.  

                                                 
1 Emphasis added throughout unless indicated. 
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EX1020, FIG. 2 (annotated). 

Robichaux’s engine controller modifies the produced torque by adjusting 

“control parameters such as air flow [(158)], spark [(160)], EGR [(162)], and fuel 

[(164)].” EX1020, ¶0025, FIG. 2; EX1003, ¶99. Based on these parameters, 

actuators adjust the produced engine torque. EX1020, ¶0020, 0025, FIGS. 1-2; 
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EX1003, ¶99. These actuators include “actuators for timing and metering fuel 

(FUEL) 90, controlling ignition angle or timing (SPK) 92…and adjusting the 

intake air using throttle valve 70 with an appropriate servomotor or actuator 

(TVA) 96.” EX1020, ¶0020.  

 

EX1020, FIG. 2 (annotated excerpt). 

A POSA would have understood that Robichaux’s engine controller and 

actuators constitute a “torque producer,” as recited in claim 1. EX1003, ¶100. The 

engine controller and actuators adjust control parameters (e.g., airflow, spark-

ignition angle or timing, and air/fuel ratio) to produce torque. Id., ¶100. 

Accordingly, Robichaux discloses a torque producer. Id., ¶100. 

Thus, Robichaux discloses [1.B]. Id., ¶101. 
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 [1.C] “the torque producer includes: an estimator which 4.
receives as inputs a current spark angle signal, a current 
air/fuel ratio signal and an estimated air charge signal and 
outputs an estimated torque signal” 

Robichaux discloses, or at least renders obvious, the recited torque 

estimator. EX1003, ¶102. Robichaux’s engine controller (part of the torque 

producer) includes an actual-engine-brake-torque estimator block 216 that 

“provides an estimate of the actual engine brake torque based on current engine 

operating parameters including ignition angle[(“current spark angle signal”)], 

air/fuel ratio [(“current air/fuel ratio signal”)], number of cylinders, variable 

CAM timing angle, engine coolant temperature, engine speed, airflow, and 

operation state of accessories such as the air conditioning compressor.” EX1020, 

¶0033, FIG. 3; EX1003, ¶102.  
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EX1020, FIG. 3 (annotated). 

A POSA would have understood that “airflow” in paragraph 0033 and 

Robichaux’s Figure 3 was the recited “air charge.” EX1003, ¶103. Air charge was 

commonly known as “mass flow rate of incoming air.” EX1015, 12.6 (“the mass 

flow rate of incoming air, known as the air charge”); see also EX1012, 452 (“air 

mass (fresh gas charge)”); EX1003, ¶103. Moreover, generating torque as a 

function of air charge was well-known. EX1012, 452; EX1003, ¶103. Accordingly, 

Robichaux discloses, or at least renders obvious, an estimator that receives an 

estimated air charge signal, a current spark angle signal, and a current air/fuel ratio. 

EX1003, ¶103. 
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Thus, Robichaux discloses or renders obvious [1.C]. Id., ¶104. 

 [1.D] “a comparator which receives as inputs the estimated 5.
torque signal and a desired torque signal and outputs a 
difference signal” 

Robichaux discloses the recited comparator. EX1003, ¶105. Robichaux’s 

summing junction 214 adjusts the desired engine brake torque TQ_ENG from 

block 150 (Figure 2) by adding an idle speed torque TQ_TRIM to generate a first 

intermediate torque TQ_SUM. EX1020, ¶0029, FIG. 3; EX1003, ¶105. Block 218 

receives the TQ_SUM torque signal, compares this signal to the actual engine 

brake torque TQ_NET signal (“estimated torque signal”) estimated by block 216, 

and produces a torque error TQ_ERROR. EX1020, ¶0030, FIG. 3; EX1003, ¶105. 

The generated torque error TQ_ERROR is a “difference signal,” representing the 

difference between the estimated actual engine brake torque TQ_NET and the 

desired engine brake torque TQ_ENG. EX1003, ¶105. 
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EX1020, FIG. 3 (annotated). 

Accordingly, Robichaux’s engine controller 156 includes a “comparator” 

that receives an estimated torque signal and a desired torque signal, and outputs a 

difference signal. EX1003, ¶106. Furthermore, Robichaux’s controller operates in 

the same manner as the ’565 patent’s comparator, which generates an error signal 

representing a shortage between the estimated torque and the desired torque. 

EX1001, 3:34-39; EX1003, ¶106.  

Thus, Robichaux discloses [1.D]. EX1003, ¶107. 
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 [1.E] “a high pass filter which receives as an input the 6.
difference signal and outputs a filtered difference signal in 
which low frequency components are absent” 

Robichaux and Scherer render obvious the recited high-pass filter. 

EX1003, ¶108. Robichaux’s engine controller 156 includes a PID controller 220 

that receives the generated torque error TQ_ERROR (“difference signal”) and 

generates a feedback correction torque TQ_ERR_PID. EX1020, ¶¶0030-0031, 

0046, FIG. 3; EX1003, ¶110. The steady-state PID control is suspended during 

abrupt transients. EX1020, ¶0032; EX1003, ¶¶85-87. Recognizing this 

requirement to suspend the PID controller 220, Robichaux invited combinations 

with references disclosing transient torque control to process the torque demand 

signal during transient conditions. EX1003, ¶¶87, 109.  

Scherer’s control system controls engine torque output through spark-timing 

and fuel-delivery adjustments during transient conditions. EX1003, ¶¶88-89, 110; 

EX1007, 4:20-24, 5:35-55. Scherer’s transient control system “react[s] very 

rapidly to sudden changes of the engine torque.” EX1007, 4:23-25. Scherer’s 

control system includes a transient control branch having a high-pass filter 4 that 

isolates the dynamic desired torque component (Md) of the desired torque signal 

Mdes. EX1007, 4:31-39, 5:35-40; FIGS. 1, 2.  
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EX1007, FIG. 1 (annotated). 

 

EX1007, FIG. 2 (annotated). 
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Scherer’s transient control branch functions the same as the ’565 patent’s 

high-pass filter, removing the torque signal’s low-frequency component to isolate 

and pass the transient component for correcting dynamic torque changes. EX1003, 

¶110. 

Scherer also discloses adjusting both spark and fuel injection timing based 

on the isolated dynamic torque component outputted from the high-pass filter 4. 

EX1007, 2:51-54, 4:20-5:9, 5:16-55, FIGS. 1, 2; EX1003, ¶111. Specifically, 

Scherer’s control system adjusts torque output by adjusting the spark timing for 

homogeneous fuel-charged configurations (Figure 1) or by adjusting fuel delivery 

for heterogeneous fuel-charged configurations (Figure 2). Id., 2:51-55, 4:20-45, 

5:35-55, 8:26; FIGS 1, 2; EX1003, ¶111. 

A POSA would have been motived to incorporate Scherer’s transient torque 

control system, including high-pass filter 4, into Robichaux’s engine controller to 

control torque during transient conditions. EX1003, ¶¶90, 112. Combining 

Scherer’s control system with Robichaux’s controller would have provided a 

control system that precisely controls torque in both steady-state and transient 

conditions. Id. Indeed, Scherer expressly discloses using the high-pass filter 

“permit[s] a comparatively rapid engine torque adjustment which can follow very 

fast desired engine torque changes.” EX1007, 4:40-45, 5:10-15; EX1003, ¶¶90, 

112.  
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Moreover, a POSA would have had a reasonable expectation of success in 

making this combination. EX1003, ¶¶91, 113. To implement the Robichaux-

Scherer combination, during transient conditions, Robichaux’s torque signal 

TQ_ERR would be transmitted to Scherer’s transient control branch instead of 

Robichaux’s PID controller 220, and Scherer’s high-pass filter 4 would then output 

a filtered difference signal with low-frequency components removed. Id. A POSA 

would have easily implemented this configuration by modifying the software 

instructions stored in Robichaux’s engine controller such that the torque error 

signal TQ_ERROR is inputted into a high-pass filter as taught by Scherer. Id. A 

POSA would have also understood that the high-pass filter would have been easily 

implemented into Robichaux’s engine controller through a minor software change. 

Id. Accordingly, combining Scherer’s transient torque controller, including high-

pass filter 4, with Robichaux’s controller that adjusts ignition timing in 

homogeneous mode and injected fuel quantity in stratified mode would have 

simply been applying a known technique to a known device to yield the predictable 

result of more quickly correcting dynamic torque changes. Id. 

Thus, Robichaux and Scherer render obvious [1.E]. Id., ¶114. 
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 [1.F] “a transient torque controller which receives as an 7.
input the filtered difference signal and outputs a fuel 
adjustment signal and a spark adjustment signal” 

Robichaux and Scherer render obvious the recited transient torque controller. 

EX1003, ¶115. Again, Robichaux invited combination with references disclosing 

transient control functionality to process the torque demand signal’s transient 

component. EX1020, ¶0032; EX1003, ¶¶87, 116. And Scherer discloses such a 

transient torque controller to correct for transient torque demands that would have 

been combined with Robichaux’s controller. See supra Section VII.C.6.  

In additional to high-pass filter 4, Scherer’s transient control system includes 

various units, for example, units 6, 7, 9, 10, 11, and 13 in Figure 1, and units 6, 7, 

and 9 in Figure 2, that produce a spark-timing signal Zs for adjusting torque output 

for homogeneous fuel-charged configurations or a fuel-injection-timing signal for 

adjusting torque output for heterogeneous fuel-charged configurations. Id., 2:51-

55, 4:20-45, 5:35-55, 8:26, FIGS. 1, 2; EX1003, ¶¶92, 117.  
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EX1007, FIG. 1 (annotated). 

 

EX1007, FIG. 2 (annotated). 
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Scherer’s transient control system units collectively compose “a transient 

torque controller.” EX1003, ¶118. These control units adjust torque based on the 

isolated dynamic component of the desired torque signal during transient 

conditions and, thus, constitute a transient torque controller.2 EX1003, ¶118; 

EX1007, 2:51-54, 4:20-5:9, 5:16-55, FIGS. 1, 2.  

As explained for [1.E], a POSA would have been motivated to incorporate 

Scherer’s transient torque controller into Robichaux’s engine controller to enable 

torque control during transient conditions. EX1003, ¶¶90, 112, 119. Robichaux 

suggested using a transient torque controller, and Scherer discloses one such 

transient torque controller. Id. Incorporating Scherer’s transient torque controller 

into Robichaux’s engine controller would have allowed Robichaux’s engine 

controller to adjust torque output to a desired value more quickly during transient 

operation conditions. Id.; EX1007, 4:40-45, 5:10-15 (“permit[ting] a comparatively 

rapid engine torque adjustment which can follow very fast desired engine torque 

                                                 
2 Notably, a POSA would have understood that different software or 

instruction modules of a control unit constitute different controllers, as the term 

“controller” is used in the ’565 patent. EX1003, ¶118; see also EX1029, 34 (Patent 

Owner alleges that software embedded within an engine control module constitutes 

the recited “controller.”) 
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changes”). Accordingly, a POSA would have been motivated to incorporate 

Scherer’s transient controller into Robichaux’s engine controller to “adjust[] the 

engine torque to a desired value with the least possible expenditures in both steady-

state and transient engine operation with a comparatively short reaction time.” 

EX1007, 2:38-42; EX1003, ¶¶92, 119. Combining Scherer’s transient torque 

controller with Robichaux’s engine controller would have provided a control 

system that precisely controlled torque in both steady-state conditions and transient 

conditions. EX1003, ¶¶92, 119. 

Moreover, a POSA would have had a reasonable expectation of success in 

combining Scherer and Robichaux. Id., ¶¶92, 120. A POSA would have easily 

implemented Scherer’s control units 6, 7, 9, 10, 11 and 13 by modifying the 

software instructions stored in Robichaux’s engine controller to perform the same 

function as disclosed in Scherer and ultimately generate a spark-ignition-timing 

signal and fuel-delivery-timing signal to control torque. Id., ¶¶92, 120.  

Thus, Robichaux and Scherer render obvious [1.F]. Id., ¶121. 

D. Robichaux and Scherer render obvious claim 7. 

 [7.P] “A method for controlling a torque output of an engine, 1.
the method comprising:”  

Claim 7 recites a method analogous to the apparatus of claim 1. [7.P] is 

similar to [1.P], which is disclosed by Robichaux. See supra Section VII.C.1, 

EX1003, ¶122. Particularly, Robichaux discloses “a system and method for 
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controlling engine torque using feedback and feed forward control.” EX1020, 

¶0001. Accordingly, Robichaux discloses [7.P] for at least the same reasons as 

[1.P]. EX1003, ¶122. 

 [7.A] “estimating a current torque signal from a received 2.
current spark angle signal, a received current air/fuel ratio 
signal and a received estimated air charge signal” 

[7.A] is similar to [1.C], which is disclosed, or at least rendered obvious, by 

Robichaux. See supra Section VII.C.4; EX1003, ¶123. For example, Robichaux’s 

engine controller includes an “actual engine brake torque estimator” block 216 that 

provides an estimate of the actual engine brake torque based on, in part, ignition 

angle, air/fuel ratio, and airflow. EX1020, ¶¶0033, 0044, FIG. 3; EX1003, ¶123. 

And a POSA would have understood that the term “airflow” in ¶0033 and Figure 3 

of Robichaux referenced “air charge.” EX1003, ¶123. Accordingly, Robichaux 

discloses, or at least renders obvious, an estimator that receives as an input an 

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

signal. Id., ¶123. 

Accordingly, Robichaux discloses, or renders obvious, [7.A] for at least 

the same reasons as [1.C]. Id., ¶124. 
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 [7.B] “comparing the estimated current torque signal with a 3.
desired torque signal to output a difference signal” 

 [7.B] is similar to [1.D], which is disclosed by Robichaux. See supra 

Section VII.C.5; EX1003, ¶125. For example, Robichaux’s block 218 receives an 

intermediate torque value, compares this value to the actual engine brake torque 

TQ_NET (“estimated torque signal”), and produces a torque error signal 

TQ_ERROR (“a difference signal”). EX1020, ¶0030, FIG. 3; EX1003, ¶125. 

Accordingly, Robichaux discloses [7.B] for at least the same reasons as [1.D]. 

EX1003, ¶125. 

 [7.C] “filtering out a plurality of low frequency components 4.
from the difference signal” 

 [7.C] is similar to [1.E], which is rendered obvious by Robichaux and 

Scherer. See supra Section VII.C.6; EX1003, ¶126. Again, Robichaux recognized 

the need for an alternative to its PID controller 220 during transient torque 

demands. EX1020, ¶¶0023, 0032, 0046; EX1003, ¶¶85-87, 109. And Scherer 

discloses a transient torque controller with a high-pass filter that removes the low-

frequency component of the torque demand signal, passing only the torque demand 

signal’s high-frequency component. See supra Section VII.C.6. A POSA would 

have been motivated to incorporate Scherer’s transient torque control system, 

including high-pass filter 4, into Robichaux’s engine controller, for example, to 
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control torque during transient conditions, as well as during steady-state 

conditions. EX1003, ¶¶90-91, 112-114, 127.  

Accordingly, Robichaux and Scherer render obvious [7.C] for at least the 

same reasons as [1.E]. EX1003, ¶127. 

 [7.D] “controlling a fuel adjustment signal and a spark 5.
adjustment signal in dependence upon a filtered difference 
signal” 

[7.D] is similar to [1.F], which is rendered obvious by Robichaux and 

Scherer. See supra Section VII.C.7; EX1003, ¶128. Robichaux, as modified by 

Scherer, provides a filtered difference signal that isolates the transient component. 

See supra Sections VII.C.6-7. Scherer further discloses a transient torque controller 

that produces a spark-timing signal Zs for homogeneous fuel-charged 

configurations or a fuel-injection-timing signal for heterogeneous fuel-charged 

configurations. See supra Section VII.C.7; EX1003, ¶¶92, 117, 128. A POSA 

would have been motivated to incorporate Scherer’s transient torque controller into 

Robichaux’s engine controller, for example, to control torque during both transient 

and steady-state conditions. EX1003, ¶¶92, 119-120, 128.  

Accordingly, Robichaux and Scherer render obvious [7.D] for at least the 

same reasons as [1.F]. Id., ¶129. 

PETITIONER'S EXHIBIT 1002 
US PATENT NO. 6,581,565 



 Petition for Inter Partes Review of  
   U.S. Patent No. 6,581,565 

 - 58 - 

VIII. Ground 2: The combination of Robichaux, Scherer, and Takahashi 
renders obvious claims 2 and 3.  

A. Rationale for Combining Robichaux, Scherer, and Takahashi 

Robichaux, Scherer, and Takahashi are from the same field of endeavor—

engine control systems. EX1003, ¶130. Like Robichaux and Scherer, Takahashi is 

directed to using a target torque value as input for controlling engine parameters 

(e.g., fuel quantity and air/fuel ratio). Id. Takahashi’s “invention is related to the 

method and system for simultaneous control of the throttle valve and fuel injection 

to ensure that the torque and air fuel ratio of the automobile engine will reach 

target values.” EX1008, 1:6-9. Takahashi’s electronic control module (ECM) 11 

has a control unit, a throttle position sensor, an engine speed sensor, an exhaust 

oxygen sensor, an engine water temperature sensor, and an airflow meter. EX1005, 

4:17-40, FIG. 2; EX1008, 3:8-16, FIGS. 1, 13.  
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EX1008, FIG. 13. 

These components are similar to the Robichaux and Scherer components. 

EX1003, ¶131.  

Combining the teachings of Takahashi with Robichaux and Scherer would 

have simply involved modifying the engine controller (e.g., programming stored 

instructions in Robichaux’s engine controller 156) to perform the steps taught in 

the references—a basic task for a POSA. Id., ¶132. A POSA would have been 

motivated to combine the teachings of Robichaux, Scherer, and Takahashi for at 
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least the reasons below and would have had a reasonable expectation of success in 

doing so. Id. 

The motivation to combine Robichaux and Scherer is discussed in Section 

VII.B and applies here for claims 2 and 3. Id., ¶133. For example, a POSA would 

have been motivated to combine Scherer’s transient torque control system with 

Robichaux’s engine controller 156 to control torque output during transient 

conditions. See supra Section VII.B; EX1003, ¶133.  

A POSA would have also been motivated to combine Takahashi with the 

Robichaux-Scherer combination. EX1003, ¶134. Robichaux’s engine controller 

156 includes an electronic throttle module (“air charge controller”) for controlling 

the throttle valve to adjust the cylinder air charge. EX1020, ¶¶0020, 0025; FIG. 2. 
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EX1020, FIG. 2 (annotated). 

Although Robichaux discloses an air charge controller, Robichaux does not 

expressly disclose that the air charge controller produces an estimated air charge 

signal and receives as inputs an air charge demand signal, a throttle position 

signal, an engine speed signal, a manifold pressure signal, and an air charge 
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