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Claims 2 and 24 Are Not Obvious

Agenda

— Patented Technology Overview — Pattern-Based Mode Switching

— Severinsky/Nii (Grounds 3a and 3b)
— Severinsky/Graf (Grounds 1a and 2a)
— The Bumby References/Graf (Ground 4a)

Claims 11 and 13 Are Not Obvious

— Patented Technology Overview — Coordinated Turbocharger and Traction Motor

— Severinsky/Ma (Grounds 1b and 2b)

— The Bumby References/Ma (Ground 4b)
Claim 17 Is Not obvious

— Severinsky/Ehsani (Ground 2c)

— The Bumby References/Ehsani (Ground 4c)
Claim 38 Is Not obvious

— Severinsky/Ehsani (Ground 1c)

— The Bumby References/Ehsani (Ground 4c)
BMW'’s Motion To Exclude Should Be Denied
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Claim 2 and 24 Are Not Obvious
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Technology Background A — Hybrid Architecture

e The '347 patent is directed to hybrid electric vehicles and the control thereof
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BMW1001, Fig.3 (annotated)
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Technology Background A — Operating Modes

e The hybrid vehicle of the '347 patent can be operated in
different “modes,” i.e. different combinations of motor,
engine, or both, to propel the vehicle:
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— Mode |: motor only propulsion

— Mode IV: engine propulsion

— Mode V: motor and engine propulsion
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Technology Background A — Mode Selection

e The ’347 patent selects modes by comparing
“road load” (the instantaneous torque required
to propel the vehicle) to the setpoint and MTO

— RL<30% MTO: Mode |

ENGINE STARTING S
SLBROUTINE S1oP

— 30% MTO < RL< 100% MTO: Mode IV —_—

— RL>100% MTO: Mode V 5

BMW1001, Fig. 9 (annotated) POR. 8
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Technology Background A — Mode Selection

e The '347 patent compares road load to the setpoint to select operating modes
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Technology Background A: Pattern-Based Mode Switching

, / [t 1s also within the scope of the invention for the \
e The '347 patent looks for patterns such microprocessor to monitor the vehicle’s operation over a
as road load fluctuations above and period of days or weeks and reset this important setpoint in
below the setpoint response to a repetitive driving pattern. For example, sup-

P pose the operator drives the same route from a congested

suburban development to a workplace about the same time
every morming; typically the road load might remain under
FEI) fus 20% of MTO for the first few minutes of each day, then vary
: - - between 0 and 50% of MTO for another few minutes as the

operator passes through a few traffic lights, and then sud-
denly increase to 150% of MTO as the operator accelerates
Y77 onto a highway. It is within the skill of the art to program a

;r
W0 e

FlG. 7(a— RoAD LMD AL
ROAD LOAD AS™ i ? "N
OF MAY. ENGINE ,‘\m./e ; ‘

TORQUE QUTPUT

(% MT0) Mode“’ . §- N

0% (N 1 L= Setpoint microprocessor to record and analyze s_uch daily patterns,
2 tm{ - oS TR T I P and to adapt the control strategy accordingly. For example,
L TT TT T 1 [ T T T in response to recognition of a regular pattern as above, the
6.7 () 0% S ¢ transition point might be adjusted to 60% of MTO; this
T {507, e would prevent repetitive engine starts as the road load
(850) Wi ' exceeded 30% of MTO for a few hundred yards at a time, as
0 . " A .

might often occur in suburban traffic. Similarly, the engine
BMW1001, Fig. 7 (annotated) starting routine might be initiated after the same total

\distance had been covered each day. J

POR, 8-9 BMW1001, 40:47-41:9 (annotated)
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Technology Background A: Pattern-Based Mode Switching

, every morning; typically the road load might remain under

e The 347 patent looks for patterns such 20% of MTO for the first few minutes of each day, then vary
as road load fluctuations above and between 0 and 50% of MTO for another few minutes as the

. operator passes through a few traffic lights, and then sud-

below the setpoint denly increase to 150% of MTO as the operator accelerates
onto a highway. It is within the skill of the art to program a

BMW1001, 40:47-41:9 (annotated)

0 to 50%
MTO

POR, 8-9
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Technology Background A: Pattern-Based Mode Switching

and to adapt the control strategy accordingly. For example,
: : in response to recognition of a regular pattern as above, the
o
To avoid RL fluc’:tuatlons betwgen 0 and transition point might be adjusted to 60% of MTO; this
50% MTO, the '347 patent adjusts the would prevent repetitive engine starts as the road load
setpoint to 60% MTO ex.ceeded 30% of MTO for a few hundreq )(ards ata time,‘ as
might often occur in suburban traffic. Similarly, the engine
starting routine might be initiated after the same total

/76.7(7) 5% +— distance had been covered each day. )
1007 \—— BMW1001, 40:47-41:9 (annotated)
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BMW1001, Fig. 7 (annotated)
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Claims 2 and 24 Vary the Setpoint Based on Monitoring Patterns of Vehicle Operation

-

23. A method of control of a hybrid vehicle, said vehicle
® The controller:

motor for applying torque thereto, said method comprising
the steps of: :
e — compares road load to the setpoint and

determining the instantaneous torque RL required 1o pro-
pel said vehicle responsive to an operator command:

monitoring the state of charge of said battery; — varies the Setpoint based on monitored
employing said at least one electric motor to propel said ] )
vehicle when the torque RL required to do so is less patterns of vehicle operation

than said lower level SP:

employing said engine to propel said vehicle when the
torque RL required to do so is between said lower level 24. The method of claim 23, comprising the further step
SPland MTO: of employing said controller to monitor patterns of vehicle

Smplaging both gaid a1 Jeast one electiic motar And. sd operation over time and vary said setpoint SP accordingly.
engine to propel said vehicle when the torque RL g o

required to do so is more than MTO; and

employing said engine to propel said vehicle when the
torque RL required to do so is less than said lower level
SP and using the torque between RL and SP to drive
said at least one electric motor to charge said battery
when the state of charge of said battery indicates the
desirability of doing so; and

wherein the torque produced by said engine when oper-
ated at said setpoint (SP) is substantially less than the

\_ maximum torque output (MTO) of said engine. / BMW1001, Claim 24 (annotated)
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Severinsky and Nii Do Not Render Claims 2 and 24 Obvious (Grounds 3a and 3b)

e No prior art disclosure of varying the claimed “setpoint”:
— Severinsky discloses only a fixed setpoint (60% MTO)
— The 60% MTO value is never varied during vehicle operation (i.e., in real time)
— Nii does not disclose the claimed “setpoint”

— Nii is only concerned with setting the engine at a constant output for battery
charging

e No motivation to modify Severinsky with Nii’s “pattern information”

— BMW cannot explain how or why a POSA would adjust Severinsky’s 60% MTO in
view of Nii’s disclosure, which has nothing to do with mode switching

DEMONSTRATIVE EXHIBIT — NOT EVIDENCE 12



No Prior Art Disclosure of Varying the Setpoint:

Severinsky Does Not Vary the Setpoint

e BMW (and the Board) have identified 60% MTO as the only claimed “setpoint” in
Severinsky

® There is no evidence that Severinsky varies the 60% setpoint to another value (e.g.,

55% or 65% of MTO)
e “ 4 ™
It will be appreciated that accdrding to the invention When the microprocessor determines that the torque required to propel
the internal combustion engine is run only in the near the vehicle (“rhe torque RL™) is less than 60% of the engine’s

vicinity of its most efficient operational point, that is,

. . A Ximu que (“less than said loywer SP). the “electric motor alone
such that it produces 60-90% of its maximum torque maximum torque (“less rhan said lovwer SP™) ric 1 r alo1

whenever operated. This in itself will yield improve- drives the vehicle forward and the internal combustion engine is used
ment in fuel economy on the order of 200-300%. More only to charge the batteries as needed.” BMW1013. 7:8-19: 6:19-35:
. J \. J
BMW 1013, 20:63-68 (annotated) Petition, 18 (annotated)
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No Prior Art Disclosure of Varying the Setpoint:

Severinsky Does Not Vary the Setpoint

e BMW:/s reliance on a separate disclosure about “speed-responsive hysteresis” is unrelated to
varying the claimed (torque) “setpoint”

1. “Speed-responsive hysteresis” does not result in variation of any kind
2. No evidence linking “speed-responsive hysteresis” to the torque-based setpoint

3. Evenif “speed-responsive hysteresis” could result in running the engine inefficiently,
that is not the same as varying the setpoint

4 )

At moderate speeds, as experienced in suburban driv-
ing, the speed of the vehicle on average is between
3045 mph. The vehicle will operate in a highway mode
with the engine running constantly after the vehicle
reaches a speed of 30-35 mph. The engine will continue
to run unless the engine speed is reduced to 20-25 mph
for a period of time, typically 2-3 minutes. This speed-
responsive hysteresis in mode switching will eliminate

nuisance engine starts.
\ J

BMW 1013, 18:34-43 (annotated)
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No Prior Art Disclosure of Varying the Setpoint:

Severinsky Does Not Vary the Setpoint

1. “Speed-responsive hysteresis” does not result in variation of any kind
— Uses one fixed threshold for turning engine on and one fixed threshold for turning engine off

— Use of simple time delay does not vary either threshold

At moderate speeds, as experienced in suburban driv-
Fixed threshold for ing, the speed of the vc]_:jcle on average is between
turning engine on \ 3‘:!—45 mph'mmmnmhlmm
with the engine running constantly after the vehicle
reaches a speed of 30-35 mph. The engine will continue
to run unless the engine speed is reduced to 20-25 mph
for a period of time, typically 2-3 minutes. This speed-
responsive hysteresis in mode switching will eliminate

L nuisance engine starts. )

BMW 1013, 18:34-43 (annotated)

PAICE2016, 1191 110-11; POR, 18-20; Sur-reply, 4-6
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No Prior Art Disclosure of Varying the Setpoint:

Severinsky Does Not Vary the Setpoint

1. “Speed-responsive hysteresis” does not result in variation of any kind

— Uses fixed threshold for turning engine on and fixed threshold for turning engine off

— Similar to thermostat

Thermostat Speed-responsive hysteresis
120 AC off 100 Engine off
logic logic

30-35

Temp

Speed (mph)

71°

20-25
AC on

logic Engine on

PAICE2016, 99 110-11; Sur-reply, 45 O 0 logic
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No Prior Art Disclosure of Varying the Setpoint:

Severinsky Does Not Vary the Setpoint

1. “Speed-responsive hysteresis” does not result in variation of any kind

— The ’347 patent separately claims using different setpoints for turning the engine on/off

— Using two different setpoints for two different purposes is not the same as varying the

setpoint

Claim 25 (not challenged)

25. The method of claim 23, comprising the further step
of employing said controller to monitor RL over time, and
to control transition between propulsion of said vehicle by
said motor(s) to propulsion by said engine such that said
transition occurs only when RI.>SP for at least a predeter-
mined time, or when R>SP2, wherein SP2 is a larger
percentage of MTO than SP)

Claim 24 (challenged)

24. The method of claim 23, comprising the further step
of employing said controller to monitor patterns of vehicle
operation over time and vary said setpoint SP accordingly.

J

BMW1001, Claim 25 (annotated)

BMW1001, Claim 24 (annotated)

Sur-reply, 6

DEMONSTRATIVE EXHIBIT — NOT EVIDENCE 17



No Prior Art Disclosure of Varying the Setpoint:

Severinsky Does Not Vary the Setpoint

1. “Speed-responsive hysteresis” does not result in variation of any kind

— Dr. Shahbakhti explained that these on/off thresholds are written into source code during
vehicle development and do not change during vehicle operation

— No variation in real time

111. Severinsky does not contain any disclosure that either of these speed
thresholds change during vehicle operation. Moreover, there is no disclosure that
either the upper speed range or the lower speed range change based on monitoring
operation of the vehicle, much less observed pattern of vehicle operation. As I

discuss above, the separate values for the upper speed range and the lower speed

range would both be written mnto the source code when the controller is programmed.

Dr. Mahdi Shahbakhti These values remain fixed and do not change in real-time.
Patent Owners’ Expert 9 )

PAICE2016, 9 111 (annotated); POR, 20
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No Prior Art Disclosure of Varying the Setpoint:

Severinsky Does Not Vary the Setpoint

1. “Speed-responsive hysteresis” does not result in variation of any kind

— BMW admits that each of these thresholds are factory-set values

4 . . .. )
Third, a POSA would have understood how to implement Nii’s pattern-

monitoring functionality into Severinsky’s controller to alter the wvehicle’s
setpoints, since it would only require modifying Severinsky’s logic to use the
actual-usage pattern information to define the setpoints, rather than Severinsky’s

factory-set parameters. (BMWI1008, 4614.) The ’347 Patent confirms that such a
. J

Reply, 3 (annotated)

Sur-reply, 5
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No Prior Art Disclosure of Varying the Setpoint:

Severinsky Does Not Vary the Setpoint

2. No evidence linking “speed-responsive hysteresis” to the torque-based setpoint

— BMW has identified no evidence in Severinsky connecting these disparate disclosures

Setpoint disclosure “Speed-responsive hysteresis” disclosure
(column 20) (column 18)

- \ r N
It will be appreciated that according to the invention At moderate speeds, as experienced in suburban driv-
the internal combustion engine is run only in the near ing, the speed of the vehicle on average is between
vicinity of its most efficient operational point, that is, 30-45 mph. The vehicle will operate in a highway mode
such that it produces 60-90% of its maximum torque with the engine running constantly after the vehicle
whenever operated. This in itself will yield improve- :ga:uz“ufﬂipszig:§073:;nphd ’{shrzgﬁge": t‘:glofggt;mﬁ
ment in fuel economy on the order of 200-300%. More for & period of time,gltr; piﬁy 93 minutes. This speeF:i-
. / responsive hysteresis in mode switching will eliminate

nuisance engine starts.
BMW1013, 20:63-68 (annotated) \ )

BMW1013, 18:34-43 (annotated)

POR, 20-22; Sur-reply, 7-8
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No Prior Art Disclosure of Varying the Setpoint:

Severinsky Does Not Vary the Setpoint

2. No evidence linking “speed-responsive hysteresis” to the torque-based setpoint
— What do the experts say?

“While it is true the torque required to propel the vehicle and vehicle speed are not
mutually exclusive of one another, they are both independent variables that under many
conditions do not vary proportionately.” PAICE2016, 9 116.

Vehicle speed is fixed

Dr. Mahdi Shahbakhti
Patent Owners’ Expert

CINENENE N NEN

120 180
Nm N m Nm Nm Nm Nm PAICE2016, 1 119; POR, 22-23
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No Prior Art Disclosure of Varying the Setpoint:

Severinsky Does Not Vary the Setpoint

2. No evidence linking “speed-responsive hysteresis” to the torque-based setpoint

— What do the experts say?

“Thus, a person of skill in the art would understand that Severinsky would need to
arbitrate between the speed based algorithm and the torque-based algorithm and
may often prioritize one over the other.” PAICE2016, 9 116.

Dr. Mahdi Shahbakhti
Patent Owners’ Expert

Driving conditions

Speed-based algorithm

Torque-based algorithm

Vehicle traveling at low
speed up a hill

Low speed = engine off

High required torque =
engine on

Vehicle coasting at high
speed down a hill

High speed = engine on

Low required torque =
engine off

Vehicle accelerating on a
flat surface at low speed

Low speed = engine off

High required torque =
engine on

Vehicle decelerating on a
flat surface at high speed

High speed = engine on

Low required torque ->
engine off

PAICE2016, 1 120; POR, 21

DEMONSTRATIVE EXHIBIT — NOT EVIDENCE
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No Prior Art Disclosure of Varying the Setpoint:

Severinsky Does Not Vary the Setpoint

2. No evidence linking “speed-responsive hysteresis” to the torque-based setpoint

— What do the experts say?

— Unsupported testimony that “the speed-based thresholds in Severinsky
correlate to torque-based thresholds, and vice versa.” BMW1088, 9] 9.

“Untethered to any supporting evidence,
contemporaneous evidence, Dr. Tellado’s i
‘fail[s] to provide any meaningful explana
ordinary skill in the art would be motivate
references at the time of this invention.’...
for Dr. Tellado’s assertions is found in the d

Dr. Gregory Davis |
Petitioners’ Expert invention of the patents-in-suit.”

TQ Delta, LLC v. CISCO Sys., Inc., 942 F.3d 1352, 1362 (Fed. Cir. 2019) (emphasis added)

Sur-reply, 8
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No Prior Art Disclosure of Varying the Setpoint:

Severinsky Does Not Vary the Setpoint

2. No evidence linking “speed-responsive hysteresis” to the torque-based setpoint

— BMW cannot rewrite Severinsky by replacing the word “speed” with “torque”

Severinsky’s actual disclosure

.

At moderate speeds, as experienced in suburban driv-
ing, the speed of the vehicle on average is between
30-45 mph. The vehicle will operate in a highway mode
with the engine running constantly after the vehicle
reaches a speed of 30-35 mph. The engine will continue
to run unless the engine speed is reduced to 20-25 mph
for a period of time, typically 2-3 minutes. This speed-
responsive hysteresis in mode switching will eliminate
nuisance engine starts.

BMW!’s rewrite

J

BMW 1013, 18:34-43 (annotated)

\

Severinsky’s so-called “‘speed-based”
hysteresis 1s somewhat of a misnomer; it may be based on speed, but is also based

on other considerations, including torque.

Reply, 9 (annotated)

Sur-reply, 8
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No Prior Art Disclosure of Varying the Setpoint:

Severinsky Does Not Vary the Setpoint

2. No evidence linking “speed-responsive hysteresis” to the torque-based setpoint

— The Board never found in the Ford IPR that “speed” and “torque” are the same thing

4 )

Paice also points to Severinsky’s disclosure of “speed-responsive

hysteresis” to argue that Severinsky’s control strategy 1s based on speed, not
road load. PO Resp. 27-28. According to Paice, “it simply makes no sense
for Severinsky to use ‘speed responsive-hysteresis’ if Severinsky uses road
load to control engine starts and stops.” Id. at 27. But Severinsky only
discusses the implementation of speed-responsive hysteresis for purposes of
eliminating “nuisance engine starts.” Ex. 1003, 18:40-42. That Severinsky
may additionally teach a speed-responsive hysteresis feature as a way to
check and control unintended engine starts does not preclude it from also
teaching the use of road load as a way to determine when to employ the

engine in the first instance, 1.¢.. turn the engine on, I

N\ J

BMW1003 (IPR2014-00571 FRD), 18 (annotated); POR, 22; POPR, 30
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No Prior Art Disclosure of Varying the Setpoint:

Severinsky Does Not Vary the Setpoint

3. Even if “speed-responsive hysteresis” could result in running the engine inefficiently, that is
not the same as varying the setpoint

— BMW incorrectly asserts that the engine’s actual operating point is the claimed “setpoint”

4 )
during transit. BMW1008, 9611. Severinsky’s hysteresis methodology utilizes an

arbitrary speed range (“20-25 mph”) over an arbitrary time period (“typically 2-3
minutes™) to lower the setpoint for running the engine outside of its most efficient

operating range. BMW1013, 18:36-40.

Petition, 46 (annotated)

4 N\
Severinsky teaches a POSA that its setpoint may be varied. Severinsky’s

engine will normally be operated above 60% MTO-—i.e., the claimed “setpoint”
(ID, 23)—but Severinsky also teaches operating its engine “outside its most fuel

efficient operating range, on occasion.” as the Board previously found.

Reply, 8 (annotated)

DEMONSTRATIVE EXHIBIT — NOT EVIDENCE 26



No Prior Art Disclosure of Varying the Setpoint:

Severinsky Does Not Vary the Setpoint

3. Even if “speed-responsive hysteresis” could result in running the engine inefficiently, that is not the
same as varying the setpoint

— The operating point of the engine (blue dashed line) is not the same as the setpoint (red line)

F/él- 7(!) 417.5",'0 T _y ' ‘ fiﬁ_!_
200% I S .
: i‘ \\\\"F ' G I
F1G. 7(a— A\ \ I
ROAD LOAD AS™ ] \ N g\
OF MAY. ENGINE l\oo% .
TORQUE QUTPUT y FW M %
(%% M10) | MOde \ 4 B | |
| 30%| NI \AN ' ' ] | Setpoint
/R0 VENGINE TORQUE om'PuT |
| 1 | L
L"SO./ol - l I‘ l 1 l | i I ‘1 i
< o N
BRITERY BANK 0 |~
STATE OF CRARGE v t
(’83¢Q) 0%
0

BMW1001, Fig. 7(a) (annotated); Sur-reply, 3-4; ; PAICE2016, 9 126
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No Prior Art Disclosure of Varying the Setpoint:

Severinsky Does Not Vary the Setpoint

3. Even if “speed-responsive hysteresis” could result in running the engine inefficiently, that is not the
same as varying the setpoint

— Dr. Davis admitted that the operating point of the engine is not the same as the setpoint

-

WA Q@ But the set point itself used by the

controller is not literally the current output

torque of the engine, right?
A Yes, you're looking at the current road load

requirements of the vehicle and comparing those with

that set point in diamond 100.

PAICE2029 (Davis Tr.), 49:12-17 (annotated)

BMW1001, Fig. 9 (annotated) Sur-reply, 2-3
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No Prior Art Disclosure of Varying the Setpoint:

Severinsky Does Not Vary the Setpoint

3. Even if “speed-responsive hysteresis” could result in running the engine inefficiently, that is not the
same as varying the setpoint

— The ’347 patent claims show the operating point of the engine is not the same as the setpoint

41. The method of claim 23, wherein said engine can be
operated at torque output levels less than SP under abnormal
and transient conditions, said conditions comprising starting
and stopping of the engine and provision of torque to satisty
drivability or safety consideration.

\. J

BMW1001, Claim 41 (annotated); Sur-reply, 4
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No Motivation To Combine Severinsky and Nii

® BMW/’s reasons to combine are flawed

1. BMW/’s generic, unexplained assertion that Nii’s undefined “pattern
information” will make Severinsky more efficient is deficient as a matter of law

2. A POSA would not use Nii’s “average power” information to modify Severinsky
as BMW suggests

DEMONSTRATIVE EXHIBIT — NOT EVIDENCE 30



BMW'’s Reasons To Combine Are Flawed

1. BMW’s generic, unexplained assertion that Nii’s undefined “pattern information” will make
Severinsky more efficient is deficient as a matter of law

— BMW'’s conclusory statements do not explain “how” or “why” a POSA would combine Severinsky
and Nii

-

In other words, Severinsky discloses using a hysteresis method to alter the
setpoint to avoid overly frequent switching between engine and motor operation
during transit. BMW1008, 4611. Severinsky’s hysteresis methodology utilizes an
arbitrary speed range (“20-25 mph”) over an arbitrary time period (“typically 2-3
minutes”) to lower the setpoint for running the engine outside of its most efficient
operating range. BMW 1013, 18:36-40.

A POSA would have understood that these arbitrary parameters for varying

the engine’s setpoint can be improved based on the pattern information disclosed

by Nii. BMW1008, §612. Such a person would have been motivated to do so in

- POR, 28
Petition, 46 (annotated)
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BMW'’s Reasons To Combine Are Flawed

1. BMW’s generic, unexplained assertion that Nii’s undefined “pattern information” will make
Severinsky more efficient is deficient as a matter of law

— BMW'’s conclusory statements do not explain “how” or “why” a POSA would combine Severinsky
and Nii

“the Board ‘must still be careful n
hindsight reconstruction of referen

v

v

- explanation as to how or why the

be combined to produce the claim

TriVascular, Inc. v. Samuels, 812 F.3d 1056, 1066 (Fed. Cir. 2016)(emphasis in original)
(quoting Kinetic Concepts, Inc. v. Smith & Nephew, Inc., 688 F.3d 1342, 1368 (Fed. Cir. 2012))

POR, 30
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BMW'’s Reasons To Combine Are Flawed

1. BMW'’s generic, unexplained assertion that Nii’s undefined “pattern information” will make
Severinsky more efficient is deficient as a matter of law

— Dr. Davis’s declaration does not explain what “pattern information from Nii” a POSA would
use to improve Severinsky, or how such “pattern information” would more closely align
Severinsky’s setpoint with the “vehicle’s actual torque requirements”

“Untethered to any supporting evid
any contemporaneous evidence, Dr.
dixit declaration ‘fail[s] to provide
explanation for why one of ordinar
would be motivated to combine th
the time of this invention.””

TQ Delta, LLC v. CISCO Sys., Inc., 942 F.3d 1352, 1362 (Fed. Cir. 2019) (emphasis added)
POR, 38
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BMW'’s Reasons To Combine Are Flawed

e Nii does not disclose using “vehicle patterns” to:
— select between electric motor propulsion and engine propulsion;

— control engine or electric motor operation based on the instantaneous
driving conditions;

— determine whether engine operation or electric motor operation would be
more efficient; or

— determine any information about the instantaneous vehicle requirements.

POR, 33-34; ; PAICE2016, 1 154
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BMW'’s Reasons To Combine Are Flawed

2. A POSA would not use Nii’s “average power” information to modify Severinsky as BMW suggests
— BMW only identifies “average power” as the so-called “pattern information”

— Patent Owners’ rebuttal on this point is not a “bodily incorporation” argument

4 _ )
Incorporating

the pattern information from Nii to do so would increase the overall efficiency of
the vehicle—for example, by immediately turning off the engine in recognition of
a pattern of vehicle operation requiring low average power—which is a goal of
both Severinsky and Nii, and well known principles within the art. BMW 1013,

5:24-30; BMW1022, 2:13-24; BMW1008, 9612.
\_ J

Petition, 47 (annotated)
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BMW'’s Reasons To Combine Are Flawed

2. A POSA would not use Nii’s “average power” information to modify Severinsky as BMW suggests

— Using average power in Nii makes sense because the engine just keeps the battery charged

R0
'US005650931A
— United States Patent o [u_Patent Number; 5650931 ~ f \
’e
Nii 72.  The primary reason for the engine i a “series” hybrid vehicle was to

overcome the limited driving range associated with “pure” electric vehicles. By
[54] GENERATOR OUTPUT CONTROLLER FOR
ELECTRIC VEHICLE WITH MOUNTED including an engine, drivers were able to “fill up” at gas-stations that are common
GENERATOR

throughout the United States. Without the engine, drivers would have needed to

find an electrical source to recharge the battery. Not only were electrical sources

ver-—15 less common than gas stations, it could also require hours to fully charge the

ENGINE e
FELDCONTROLLER -26a | 14 10

OUTPUT MEMORY
UNIT

GENERATOR OUTPUT START SWITCH \_ Y,
COMPUTING UNT STOP SWITCH
%

I\
ACCELERATOR 260 BMW1088 (Davis Dec.), 1 72 (annotated)

12

battery.

24

BMW1022, Title (annotated); PAICE2016, § 147 POR, 31
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BMW'’s Reasons To Combine Are Flawed

2. A POSA would not use Nii’s “average power” information to modify Severinsky as BMW suggests

— Using average power in Nii makes sense because the engine just keeps the battery charged

[571 ABSTRACT

An output memory unit 26a stores data for the necessary
average output of a generator 20 for a pattern obtained from
the past in-travel-pattern power consumption. Therefore, in
the case of a travel pattern, the output of the generator 20 is
sct in accordance with the stored data. Moreover, the power
consumption in the travel pattern is examined to update the
necessary average output of the generator 20.

J

BMW1022, Abstract (annotated); PAICE2016, 9 147

Generator
18
29 20 ! Battery 12
1 IN- |~
& i& T |vER &
ENGINE “1 e LIER
FIELD CONTROLLER 262 | ‘14 10 "
| routeuT MEMORY
24 UNIT
GENERATOR OUTPUT | [ START SWITCH
COMPUTING UNIT STOP SWITCH
w11 |
ACCELERATOR  26b
AND THE LIKE
BMW1022, Fig. 1 (annotated)
Flg' 1 POR, 31
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BMW'’s Reasons To Combine Are Flawed

2. A POSA would not use Nii’s “average power” information to modify Severinsky as BMW
suggests

— No dispute that Nii is a “series hybrid”

— BMW’s expert admitted that the engine in a series hybrid is controlled independently of
driving conditions

69. In other words, the motor_alone provides the torque required to
propel the vehicle. (BMW1029 at 6; BMW1033 at 15).

70.  The engine, on the other hand, 1s not mechanicallv connected to the

wheels and the engine is therefore controlled independently of driving conditions.

(BMW1029 at 6; BMW1033 at 7).
. J

Dr. Gregory Davis BMW1008, §969-70 (annotated)
Petitioners’ Expert POR, 13
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BMW'’s Reasons To Combine Are Flawed

2. A POSA would not use Nii’s “average power” information to modify Severinsky as BMW suggests

— Because Nii’s engine is controlled independently of driving conditions, it can simply set the

engine at a single constant value and use historical averages to set that value

(. ‘1o minimize harmful components in the exhaust gas of N

this type of hybrid vehicle. it is desirable to drive the engine
at a constant load and a constant rotational speed so that the
power generation is kept at a constant value.

However. the power consumption of an electric vehicle
depends on the travel conditions. That is, when the electric
vehicle travels on many upward slopes or repeatedly stops
and starts because there are many traffic signals, the power
consumption increases. Therefore, it is disclosed in Japanese
Patent Application Laid-Open No. SHO-60-7437 (1985)
(JP-A-60 007 437) that the electric power output of a
generator is controlled in accordance with the state of charge
of a battery.

However. if the generator output is changed as described
above, the engine output must also be fluctuated. Therefore,
a problem occurs that harmful components in exhaust gas
increase. Moreover, a problem occurs that the operation of
\_ an engine in the above way increases fuel consumption.

(

According to the present invention. the output of a gen-
erator is set to a generator output equal to the power
consumption value corresponding to the travel pattern in the
case of traveling according to a travel pattern. Therefore, it
is possible to generate optimum electrical power at a con-
stant value by a generator. Thus, it is possible to decrease
harmful components in the exhaust gas of a generator and
increase the power consumption of an engine for driving the
generator. For example, for a regular travel pattern such as
people commuting using a standard vehicle or taking people
to and from their offices using a commercial vehicle, it is
possible to minimize the power generation

BMW1022, 1:40-57; 2:13-24 (annotated); PAICE2016, 9 147-52; Sur-reply, 13
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BMW'’s Reasons To Combine Are Flawed

2. A POSA would not use Nii’s “average

power” information to modify Severinsky as

motor for applying torque thereto, said method comprising
BMW suggests i Rl g pHARE
the steps of:
determining the instantaneous torque Rl required to pro-
pel saad vehicle responsive 1o an operator command;

23. A method of control of a hybrid vehicle, said vehicle

— Nii’s “average power” solution ignores

instantaneous driving conditions monitoring the state of charge of said battery;
employing said at least one electric motor to propel said
— |t has no use for adjusting setpoints for vehicle when the torque RL required to do so is less
. i than said lower level SP:
comparison to the instantaneous employing said engine to propel said vehicle when the
torq ue required to pl’OpE' the vehicle torque RL required to do so is between said lower level

SP and MTO:

L y

24. The method of claim 23, comprising the further step
of employing said controller to monitor patterns of vehicle
operation over time and vary said setpoint SP accordingly.

BMW1001, Claim 24 (annotated)
POR, 31, 35
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BMW'’s Reasons To Combine Are Flawed

2. A POSA would not use Nii’s “average

power” information to modify Severinsky as . ) 34
BMW suggests
AR
— Nii’s “average power” solution ignores 61
instantaneogusF;Iriving conditionf 4 2 ? < | : 2 1
CONTROLLABLE
TWO-WAY AC/DC
— It has no use for determining when to ! —— [ T
connect the engine to the drive train “’ FREQUENCY
. . . uP POLARITY
for propelling the vehicle in a parallel U CONTROLLER e
hybrid based on instantaneous torque 56
ENGINE SPEED
FUEL | MOTOR SPEED _
ol ACCELERATION BATIERY VOLTAGE . para puT
OPERATOR DIRECTION BATTERY CHARGE
COMMANDS | DECELERATION | AMBIENT TEMP. FIG.3

BMW1013, Fig. 3 (annotated); PAICE2016, 99 145-52 POR, 35-36
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BMW'’s Reasons To Combine Are Flawed

e A POSA will not use Nii’s average

_ ' 30 Instantaneous
power reqt’nrement to adjust | power | Average power with
Severinsky’s thresholds for turning 20 | zero regenerative )
on/off the engine - braking =
2 10} ] =
\.“.’ (-
e The average power provides no = i — ¢
. . : = O g
information to the instantaneous S V v v a
torque requirement -10 | ' Average power without' -
_ 20 regenerative braking
® |nstantaneous torque can be high = 500 400 600 800 1000 1200 1400

when the average power is low Time (sec)

(a) FTP 75 urban driving cycle

PAICE2020, 83 (pg. 250 in original) (annotated); PAICE2016, 99 160-62; POR, 36-37
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BMW'’s Reasons To Combine Are Flawed

, every morning; typically the road load might remain under
® Only the "347 patent looks for patterns 20% of MTO for the first few minutes of each day, then vary
that assist in deriving a better setpoint between 0 and 50% of MTO for another few minutes as the

operator passes through a few traffic lights, and then sud-
denly increase to 150% of MTO as the operator accelerates
onto a highway. It is within the skill of the art to program a

. 7

BMW1001, 40:47-41:9 (annotated)

0 to 50%
MTO

POR, 32
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Severinsky and Graf Do Not Render Claims 2 and 24 Obvious (Grounds 3a and 3b)

eNo prior art disclosure of varying the setpoint:
—Severinsky discloses only a fixed setpoint (60% MTO)
—Graf does not disclose any setpoints

e Graf does not “monitor patterns of vehicle operation
over time”
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Graf Does Not Disclose Monitoring Patterns of Vehicle Operation

FIG.2 16
e Graf merely shows a box sés . s { 5
. . ; 2
Iabeled ”Determlnlng CENT:‘:i T - LOCALLTION/OF T / INFORMATION C/HANNEL
. . CLASSIFICATION :
Driver Type and Desire” Ao caTERA { TPE ANDDESRE || EVROMNENTROAD || bk Samon | | (CARTELEPHONE,
“ 15 17 w 12| FoR |—2
e BMW fails to show that T 6 c\muum <
Graf necessarily monitors a '~ iR orpASIc pRNe STRATESY “Jg e
21(S)
driver’s repeated driving mec BA;C : ! - .
operations over time to 7| OPERATING PARAMETERS cst | <> nE i
. .. [ s} )] 9 P |  _n
determine the driving style 1 DECENTAALZED { ...... ens | [ B8] [sos ][ mososren
UNITS

BMW1020, Fig. 2 (annotated); POR, 41-42
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Graf Does Not Disclose Monitoring Patterns of Vehicle Operation

e BMW fails to show that Graf necessarily monitors a driver’s repeated driving operations
over time to determine the driving style

4 determined. Rather, as Patent Owner correctly notes, Graf does not prm’ide\
any explicit disclosure as to how the driving style of performance or

economy modes 1s determined in Figure 2. Given that the signals from

block 4 are sent to block 6, not block 2. it appears, based on the current
record, that any monitoring of a driver’s operation does not result in an input
to block 2 where the determination of the driving style 1s made or that Graf
monitors a driver’s “repeated driving operations.” Petitioner’s contention
“that ‘characterizing the driver style of the driver’ [in Grat] would require
‘monitoring a driver’s repeated driving operations over time™" (Pet. 23

(citing Ex. 1008 € 408)) does not appear on this record to be supported by

ID, 28 (annotated)

\_ evidence from Gratf. )
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Graf Does Not Disclose Monitoring Patterns of Vehicle Operation

e BMW’s newly introduced evidence, BMW1090, is improper, because BMW could have
identified the evidence in its petition as it is referenced in Graf

s LT

@ Europear
o s 0 sz 0 576 703 A1

@ EUROPAISCHE PATENTANMELDUNG

@ Anmalcanummar: 821110763 &) s F1I6H 6102

& Anmaldatag: 30.06.92

& Varttistlichungstag der Anmeid
05,0184 Patentblott 9401

“We see no error in the Board's rejectio
reliance, in its Reply submissions, on pre
portions of a prior-art reference to mak
distinct contention.”

Ariosa Diagnostics v. Verinata Health, Inc., 805 F.3d 1359, 1367 (Fed. Cir. 2015)
(emphasis added); see also Nestle Purina Petcare Co. v. Oil-Dri Corp. of Am., IPR2015-
00737, 2016 WL 4375267 (P.T.A.B. June 20, 2016) (holding that “Petitioner’s arguments
do more than merely address Patent Owner’s argument” and instead provide new
arguments and evidence not found in the petition)

EP 0 576 703 A1

Sur-reply, 17-18
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Graf Does Not Disclose Monitoring Patterns of Vehicle Operation

® In any event, BMW1090 does not disclose any evidence of “monitoring patterns of vehicle
operation over time”

Ee RULE (0013:
L sporty driver is detected in the case of high accelerator speed

and high longitudinal acceleration.

BMW1090, 13:18-20; Sur-reply, 19
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Claim 2 and 24 Are Not Obvious In View of Bumby and Graf (Ground 4a)

® The Bumby References/Graf combination suffers from the same
problems as the Severinsky/Graf combination

— No prior art disclosure of varying the setpoint:
— The Bumby References disclose only a fixed setpoint
— Graf does not disclose any setpoints

— Graf does not “monitor patterns of vehicle operation over time”
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Claim 11 and 33 Are Not Obvious
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Technology Background B: Controllable On-Demand-Turbocharger

4 N\
e The '347 patent discloses As discussed above, according to a further embodiment of
incorporating a controllable the invention, additional flexibility is provided to the hybrid

) ) . vehicle as described above by providing a turbocharger 100,
turbocharger into a hybrid vehicle to also controlled by the microprocessor 48, so as to be

work alongside the electric motor to operated when useful in further improving vehicle efficiency
. o and drivability and not at other times. Providing the
provide additional torque “turbocharger-on-demand” allows the engine to function

cfliciently in different torque output ranges, as neceded|

® The ‘347 patent’s arrangement \ J
overcomes the problem of “turbo lag” BMWI001, 44:60-44:67 {annotated)
experienced by conventional ) .
turbochargers practice of the present invention. Moreover, turbocharged

engines typically suffer “turbo lag”, that is, slow response to
e “Turbo lag” is a “slow response to sudden ir}crease in torque required. As discussed further
below, this particular problem is overcome by use of the

sudden increase in torque required” turbocharger in a hybrid vehicle according to the invention.

\, J

BMW1001, 46:7-46:11 (annotated)

POR, 9
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Technology Background B: Controllable On-Demand Turbocharger

TURBINE
EXHAUST

> R

TURBINE
INLET

Turbochargers respond slowly to sudden increases in coru'jffscsog
torgue demand due to principle of operation

II'
mll™

Exhaust from engine provides rotational force to spin
the turbine of the turbocharger, which is often DISCHARGE
insufficient to spin the turbine at low engine output

Conventional engines experience delay as fuel is
introduced to match increased airflow

' INTAKE
CHARGER MANIFOLD
AIR COOLER

EXHAUST
MANIFOLD

Turbocharger cannot increase air pressure to supply
additional torque quickly enough to meet driver’s
demand for more torque

ENGINE

Turbo  Dynamics, https://www.turbodynamics.co.uk/technical/understanding-

turbochargers/

POR, 9-10; PAICE2016, 11126-33.
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Technology Background B: Controllable On-Demand-Turbocharger

e Electric motor provides instantaneous, maximum torque at low rotational speeds, but
cannot consistently provide high torque

e Too much reliance on the electric motor tends to drain the battery such that use of the
turbocharger instead of the electric motor can help preserve the battery bank

TORQUE
Maximum Torque s ° /6. 10

!
|

! "
.

0 e RPM
Speed

0

PAICE2016, 148-49; BMW1001, Fig. 10 (annotated)
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Technology Background B: Controllable On-Demand-Turbocharger

o n
e “On-demand-turbocharger TithatkaRer

— Electric motor provides additional torque
when needed; turbocharger helps
preserve battery bank

3
INVERTER / (HARGER o

NVERTER/CHARGER |

— The microprocessor uses the wastegate
and the valve to control the
turbocharger, allowing the vehicle to
select when the motor and the
turbocharger will contribute torque

— This arrangement enables the motor and
the turbocharger to work in a

. POR, 10-12, PAICE2016, 11149-52; BMW1001, Fig. 11 tated
complementary fashion il ig. 11 (annotated)
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Technology Background B: Controllable On-Demand-Turbocharger

e Thus, after the motor provides instantaneous torque, the turbocharger will continue to

provide additional torque
Motor Turbocharger

F/6. 13 (a)

ROAD \ORD RS
OF TMGINE'S MAX. ¢
TORQUE (NORMALLY
ASPIRATED)

BMW1001, Fig. 13a (annotated)
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Claim 11 and 33 Are Not Obvious In Light of Severinsky and Ma (Grounds 1b and 2b)

e Claims 11 and 33 requires a e _ — — A

“turbocharger operatively and 11. The vel'{lcle of claim 7, further comprising a turbo-
charger operatively and controllably coupled to said internal
combustion engine for being operated and thereby increas-
ing the maximum torque output of said internal combustion

controllably coupled” to the engine in a
hybrid electric vehicle for use in a

“sustained high-power turbocharged engine to more than MTO when desired, and wherein said
mode” controller controls selection of the operational mode of said

vehicle between a low-load mode 1. a cruising mode 1V, an
acceleration mode V, and a sustained high-power turbo-
charged made V1. in response to monitoring the instanta-

neous torque requirements (RL) of the vehicle over time.
\_ J

BMW1001, Claim 11 (annotated)
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Claim 11 and 33 Are Not Obvious In Light of Severinsky and Ma (Grounds 1b and 2b)

e Severinsky in view of Ma does not make claim 11 and 33 obvious, because

1.

2.

The benefits of Ma’s turbocharger have been achieved by Severinsky alone;

Ma’s disclosure does not provide a reason to combine a turbocharger and a
motor; and

The addition of a turbocharger to Severinsky comes at significant cost

POR, 48-62, PO Sur-reply, 19-22, PAICE2016, 1134-68.
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1. The Benefits of Ma Have Been Achieved by Severinsky Alone

e Each of BMW’s alleged reasons for combining Ma with Severinsky fall short because the
supposed benefits of Ma’s turbocharger are redundant to Severinsky’s benefits

BMW'’S ALLEGED BENEFITS TO COMBINE SEVERINSKY’S DISCLOSED BENEFITS

: e tin . The electric motor, which is substan-
Motor provides additional torque fally exually et ot all operatne: speeda; s nasd 1o

supply additional power as needed for acceleration and
hill climbing, and is used to supply all power at low
speeds, where the internal combustion engine is particu-
larly inefficient, e.g., in traffic.

H FIG. 2 is similar to FIG. 1, and illustrates the opera-
Allows for a smaller engine tional characteristics of the same 3,300 pound car if

driven by a relatively small engine having a maximum
horsepower rating of about 45 horsepower at 4,000
RPM. The power requirement of the vehicle during

. . . . According to one aspect of the invention, the internal

AI |OWS e ng| netoo pe rates in most Effl cient combustion engine of a hybrid vehicle is sized to supply
adequate power for highway cruising, preferably with

ran g e some additional power in reserve, so that the internal

combustion engine operates only in its most efficient
operating range. The electric motor, which is substan-

POR, 48-50, PAICE2016, 156-72; BMW1013, 8:52-8:56, 9:47-9:52, 9:52-9:57 (annotated).
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1. The Benefits of Ma Have Been Achieved by Severinsky Alone

e Federal Circuit and PTAB precedent dictate there is no reason to combine Severinsky and Ma
because Severinsky alone achieves the purported benefits of Ma’s turbocharger

South-Tek Systems, LLC v. Engineered Corrosion Solutions, LLC, 2018 WL
4520013, *3-*4 (Fed. Cir. 2018) (affirming Board’s non-obviousness finding
where the primary reference had a vent such that adding a different vent
taught by second reference would be redundant)

Kinetic Concepts, Inc. v. Smith & Nephew, Inc., 688 F.3d 1342, 1369 (Fed.
Cir. 2012) (finding no reason to combine where the prior art references
“independently accomplish similar functions” and “each device
independently operates effectively”)

Stryker Corp. v. Karl Storz Endoscopy America, Inc., IPR2015-00764, Paper
13, 13 (PTAB September 2, 2015) (“[W]e fail to see ... why it would be
obvious to add a translator to redundantly perform the function that
Petitioner maintains is performed by the interconnect devices ....”).

POR, 51
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2. Ma’s Disclosure Does Not Provide a Reason To Combine

a Turbocharger and a Motor To Perform the Same Task

e While Ma’s Figure 1 shows that a motor and a turbocharger can be combined, it provides no
reason as to why a POSA would use both sources of supplemental torque when just one is
sufficient, especially when Severinsky’s motor alone is adequate to supplement the engine

16

[ —— / Regen s 18
erative
Turbocharger '%raking +
or System
Supercharger
. Engine , Drive |__ _,
‘[ Intalse ) | Train
: /
12 10 14
Electric
Motor \\
20
BMW1021, Fig. 1 (annotated) POR, 52
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2. Ma’s Disclosure Does Not Provide a Reason To Combine a Turbocharger and a Motor

To Perform the Same Task

e It is not sufficient to establish obviousness by merely demonstrating that a turbocharger and
a motor can be combined in the same system, rather that a POSA would have been
motivated to combine them in the same system

“VGo's expert also succumbed to hindsig
) obviousness analysis. Dr. Yanco's testimo
‘;‘;_:,; 1]1]]] S = of conclusory references to her belief tha
" in the art could combine these reference
they would have been motivated to do s

*

InTouch Techs., Inc. v. VGO Comm’ns, Inc., 751 F.3d 1327, 1352 (Fed. Cir. 2014) (emphasis added)

POR, 52
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2. Ma’s Disclosure Does Not Provide a Reason To Combine a Turbocharger and a Motor

To Perform the Same Task

e Board’s rationale in the ID fundamentally does not address the redundant nature of BMW'’s
proposed combination

e While a turbocharger can supplement an engine to provide torque above its MTO and
permit engine downsizing, Severinksky’s electric motor already performs these exact same
functions

e The Board’s recognition that Ma “discloses using an electric motor operating in parallel with
a turbocharged engine in the embodiment shown in Ma’s Figure 1” (Paper 19, 38) does not
change the fact that BMW failed to show why a POSA would have combined Severinsky and
Ma

POR 50, PAICE2016, 1958-63.
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2. Ma’s Disclosure Does Not Provide a Reason To Combine

a Turbocharger and a Motor To Perform the Same Task

® As background information, 1

Full Power Assist /

Severinsky’s motor can propel the Electric-Only Mode
vehicle on its own, while Ma’s riRcecoasie
motor is used only to supplement

. Medium Power Assist,
the engine OperaingSatesy

Limited Motor
Assist

— A “Limited Motor Assist” like Ma
is a form of Mild HEV and vastly
different than a Full HEV with
“Full Power-Assist” and “Electric-
Only Mode” like Severinsky

Uimited Medium
Regenerative \
Braking

Stop &
Start

Figure 5.226 Electric Drive Configuration Capabilities

PAICE2022, Fig. 5.226; PAICE2016, 175, POR, 53
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2. Ma’s Disclosure Does Not Provide a Reason To Combine

a Turbocharger and a Motor To Perform the Same Task

e Moreover, Ma discloses that the turbocharger and the motor are used interchangeably to
perform the same function, so it is unclear why a POSA would use both the motor and the
turbocharger in the same system as the '347 patent discloses

é )

10 In one embodiment of the invention, the means for
supplementing the total output torque include means for
increasing the air mass trapped in the cylinders as compared
with the mass of air trapped in a naturally aspirated
engine. A turbocharger or supercharger may be used for this

15 purpose.

In a second embodiment of the invention, the means for

supplémenting the total output torque include an electric

motor driven by a battery which is charged by the engine
20 during idling and cruising conditions.

\ J
BMW1021, 5 (annotated); PAICE2016, 9978-79, POR, 54
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2. Ma’s Disclosure Does Not Provide a Reason To Combine

a Turbocharger and a Motor To Perform the Same Task

e BMW’s additional reason to combine is based on hindsight rather than actual evidence

— The reason to combine is found in the '347 patent, rather than in the prior art, and is

based on conclusory expert testimony

provide better engine efficiency, resulting in improved fuel economy. A POSA
would have been particularly motivated to achieve these efficiency benefits during
extended periods of driving during which the instantaneous torque required to
propel the vehicle exceeds the engine’s MTO. BMW 1008, 9481-82. Using a
turbocharger to provide additional torque during such circumstances would also
help preserve battery charge, by taking some of the torque generation burden away

from the motor. A POSA would have therefore been motivated to include a

~

J

e

-

Essentially, the turbocharger 100 is employed onlywhen the
vehicle’s torque requirements, the “road load” as above,
exceeds the engine’s normally-aspirated maximum torque
capacity for a relatively extended period T of time, for
example, during extended high-speed driving, towing a
trailer, or driving up a long hill. Where the road load exceeds
the engine’s maximum torque for a relatively short period
less than T, the traction motor (and possibly also the starting
motor) are used to provide additional torque, as in the *970
patent and above. According to a further aspect of the
invention, the period T is controlled in response to the state
of charge of the battery bank: when the, battery bank is
relatively depleted, the turbocharger 1s activated sooner than
otherwise, so as to preserve the battery bank.

J

Petition, 32 (annotated)

BMW1001, 45:1-14 (annotated)
POR, 56
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3. The Addition of a Turbocharger To Severinsky Comes at a Significant Cost

e A POSA would not have added a turbocharger to Severinsky’s parallel hybrid because the
disadvantages of such arrangement significantly outweigh BMW'’s reasons to combine

— Adding a turbocharger to Severinsky’s naturally-aspirated engine would cause “engine
knock,” which can cause major engine damage and unacceptable engine noise

— Reducing the compression ratio of Severinsky’s engine to address the knock will lead to a
reduction of engine efficiency

POR, 58-62.
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3. The Addition of a Turbocharger To Severinsky Comes at a Significant Cost

e Turbocharged engines are also less efficient than naturally-aspirated engines, and only
improve efficiency at low loads where Severinsky does not use the engine at all

—— Turbocharged —-—-— Naturally aspirated
100

Q

§_ 80

8

E 60

g S~ <400, _.|  FIGURE 15-38

5 20__400/-‘—'\—_".:66/ Comparison of bsfc contours (in grams per

£ bsfc, g/kW+h kilowatt-hour) on performance maps of turbo-
| L’ .1 P 1 charged and naturally aspirated versions of the
20 30 40 S0 60 70 80 90 100 same spark-ignition engine, scaled to the same

Percent maximum mean piston speed maximum torque and mean piston speed.*?

POR, 59-61, PAICE2019, Fig. 15-38; see also PAICE2024, 396.
POR, 60
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3. The Addition of a Turbocharger To Severinsky Comes at a Significant Cost

e Adding a turbocharger to a parallel hybrid vehicle also means...
— Added weight, resulting in reduced system efficiency
— Packaging problems
— Unnecessary complications involving engine control and calibration

— Extra, unnecessary components

POR, 60-62.
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BMW Fails To Show “How” or “Why” a POSA Would Combine Severinsky and Ma

e Ultimately, BMW’s Petition and Reply confirm:

— Ma’s turbocharger is redundant of Severinsky’s powerful electric motor

— BMW/s reliance on Ma Fig. 1’s inclusion of a turbocharger and motor is insufficient

— BMW'’s efforts to downplay the disadvantages of turbochargers are off base

e Therefore, BMW has failed to show how or why a POSA would have combined Severinsky

and Ma

“the Board ‘must still be careful not t
reconstruction of references . . . witho
explanation as to how or why the ref
combined to produce the claimed inve

TriVascular, Inc. v. Samuels, 812 F.3d 1056, 1066 (Fed. Cir. 2016)(emphasis in original)
(quoting Kinetic Concepts, Inc. v. Smith & Nephew, Inc., 688 F.3d 1342, 1368 (Fed. Cir. 2012))
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Claim 11 and 33 Are Not Obvious In Light of Bumby and Ma

e Bumby in view of Ma does not make claim 11 and 33 obvious,
because

— Bumby already teaches that using a motor permits the use of
an engine smaller than required in an IC engine vehicle

—So there is no reason to add a turbocharger to further reduce
the size of the engine

POR, 69-70.
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Claim 17 Is Not Obvious
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Claim 17 Is Not Obvious in View of Severinsky and Ehsani (Ground 2c)

e Claim 17 discloses motor placement on
different axles

. . . . 17. The vehicle of claim 1, wherein the engine and first
¢ SevermSky in view of Ehsani does not make electric motor are controllably coupled to a first set of road

claim 17 obvious wheels of said vehicle and said second electric motor is
coupled to a second set of road wheels of said vehicle.

J

BMW1001, Claim 17

7~

— BMW fails to explain why a POSA would
combine Severinsky and Ehsani; and

— BMW'’s new argument is improper
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1. BMW Fails To Explain Why a POSA Would Combine Severinsky and Ehsani

e BMW does not explain why and how a POSA
would place Severinsky’s engine and a second
propelling motor on different wheels, where
Severinsky relies on a torque transfer unit to
combine the engine and motor torque into a
single output

e BMW’s conclusory “design choice” argument
about four-wheel drive is deficient when
Severinsky already has four-wheel driving
capability

“ 2 o
AR
1 2
0 50 28 2 4
VA A 2 . 2 /
CONTROLLABLE
TWO-WAY AC/oC
THROTTLE |—J ENGINE TORQUE- = MOTOR
S e ot 1
! ; I
FREQUENCY
LP POLARITY
En CONTROLLER
I P CURRENT
.
5 ENGINE SPEED
FUEL MOTOR SPEED
% ACCELERATION| |_BATTERY VOLTAGE 4. para NpuT
oPERATOR J — OIRECTON __| [ BATIERY cHaRGE
COMMANDS | DECELERATION ANBIENT TEMP.

FIG.3

~

The output torque from motor 20 is transmitted by
way of torque transfer unit 28 through a conventional
differential 32 to the vehicle drive wheels 34, which
may be the front or the rear wheels of the vehicle, or all
four wheels. An exemplary embodiment of the control-

" 7

BMW1013, Fig. 3 (annotated); 11:53-57; POR, 65-68
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2. BMW’s New Argument Is Improper

e BMW’s new argument that Severinsky’s four-wheel drive requires additional components
and Ehsani’s “simpler” solution provides a reason to combine is improper new argument
that should have been presented in its petition

“The Board did not abuse its discretion in decl
cited paragraphs in Dr. Karger’s reply declarat
The declaration raises a new obviousness arg
that could have been made in the petition. Th
this argument was not made in the petition,
Shoubridge rendered obvious a number of oth
Blizzard, as petitioner, had an opportunity to
in its petition, but chose not to.”

Acceleration Bay, LLC v. Activision Blizzard Inc., 908 F.3d 765, 775 (Fed. Cir. 2018) (emphasis added)
Sur-reply 23-25
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Claim 17 Is Not Obvious in View of Bumby and Ehsani (Ground 4c)

e BMW fails to explain how and why a POSA would move Bumby’s motor for
propelling the vehicle to the rear wheels

— Conclusory statements are not enough
4

Petitioner also contends that the limitations of claim 17 “would have
been an obvious design choice (in view of Ehsani).” Pet. 43. Dr. Davis
offers similar testimony. Ex. 1008 9 603. However, “[m]erely stating that a
particular placement of an element 1s a design choice does not make it
obvious” but rather, Petitioner “must offer a reason for why a person of
ordimary skill in the art would have made the specific design choice.”
Cutsforth, Inc. v. MotivePower, Inc., 636 F. App’x 575, 578 (Fed. Cir.
2016). Based on this record, Petitioner does not sufficiently explain the

reasons why the limitations of claim 17 would have been an obvious design

choice.

\_ J

ID, 52 (annotated)

Sur-reply, 27-28
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Claim 38 Is Not Obvious
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Claim 38 Is Not Obvious in View of the Bumby References and Ehsani

e Claim 38 discloses control for
4 )

engine/motor output shaft speed 38. The method of claim 23, wherein a clutch connects a

align ment first output shaft of or driven by said engine and/or first
motor with a second output shaft of or driven by said second
motor connected to said wheels, and wherein the speeds of

® The Bumby References in view of Ehsani said engine and/or first motor and of said second motor are

does not render claim 38 obvious controlled such that when said clutch 1s engaged the speeds
of the first and second output shafts are substantially equal,
— Neither the Bumby References nor whereby said shafts may be connected by a non-slipping
clutch.
Ehsani control shaft speeds to be N y
“substantially equal” BMW1001, Claim 38 (annotated)
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Claim 38 Is Not Obvious in View of the Bumby References and Ehsani

e Bumby V uses a “free-wheel unit”, as opposed to a conventional two-way clutch, such that
it has no need to control the engine and motor’s speeds such that the shaft speeds are
“substantially equal”

Le. angine Transmission

4

Accelerator { |
Brake ! Control

| Motor
Controlier

Battery

BMW1018, Fig. 1 (annotated) U.S. Patent No. 88,238 at Fig. 2
POR, 71-73
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Claim 38 Is Not Obvious in View of the Bumby References and Ehsani

® No evidence thata 45 rpm
difference as disclosed in Bumby

. wu . ” 4 A
Vis “substantially equal to fire. This is adjudged to happen when the engine

speed passes 490 rev/min. Above this speed the starter
motor is turned off and the speed control algorithm is

e Such a disparity would result in

extensive slipping thatis entered to run the engine up to the drive-train speed.
incompatible with a non-slipping Synchronisation is deemed complete when the engine
clutch speed is within 45rev/min of the drive-train speed

which in this case is achieved within 0.7 s of the original
command to start. At this stage, torque control is

BMW1018, 6 (annotated)

POR, 71, 74; PAICE2016, 1197
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Claim 38 Is Not Obvious in View of the Bumby References and Ehsani

e No evidence that a 45 rpm difference
as disclosed in Bumby V is

“substantially equal” E
800
— Contemporaneous evidence shows -8
controllers could control engine 8. 750
speed to within 15 rpm )
Qo
2z 700
=4
w 650

With Feedforward

1

'
*Srpm

PAICE2026, Fig. 9 (annotated); PAICE 2016, 1 190

POR, 71
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Claim 38 Is Not Obvious in View of the Bumby References and Ehsani

e No evidence that a 45 rpm difference
as disclosed in Bumby V is
“substantially equal”

— BMW’s evidence showing speeds
of 50-100 rpms is for a slipping
(friction) clutch as Dr. Davis admits

warranty costs. In normal driving conditions the
precision and the speed of electronic control leads
to lower clutch wear than with the average human
driver. For this reason CMS can use controlled slip
to reduce noise and still comply with clutch wear
standards. This has been proven by tests on cars
as well as on durability benches.

And so by controlling that value,
synchronizing to a value when you're re—engaging to
go to second gear, by controlling to a value of 50
to 100 rpm, you're synchronized so then you can
complete the shift without causing potential damage
to the drive line which could include the gearbox as

If you're really too large in terms of your
slip, so it's a very high slip value, then you're
going to cause undue wear on the friction clutch and

you'll wear out the clutch.

/

J

BMW1097 (Norgard), 138 (annotated)

PAICE2029, 24:20 — 25:5 (annotated)

Sur-reply, 26-27
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Claim 38 Is Not Obvious in View of Severinsky and Ehsani

e Claim 38 discloses control for

engine/motor output shaft speed

alignment

e Severinsky in view of Ehsani does not

render claim 38 obvious

— Neither Severinsky nor Ehsani control

(

38. The method of claim 23, wherein a clutch connects a
first output shaft of or driven by said engine and/or first
motor with a second output shaft of or driven by said second

motor connected to said wheels, and wherein the speeds of

said engine and/or first motor and of said second motor are
controlled such that when said clutch is engaged the speeds
of the first and second output shalts are substantially equal,

N

shaft speeds whereby said shafts may be connected by a non-slipping
clutch.
\. J
BMW1001, Claim 38 (annotated)
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Claim 38 Is Not Obvious in View of Severinsky and Ehsani

e Severinsky discloses nothing about

32 34
control * b
AR
50 28

— Severinsky merely closes the clutch l P, % ) m, & 5
and locks the torque transfer unit to TROME [ ENGHE et »mﬁﬁﬁ« MOTOR |— oo —{MIMIIF

mechanically force together the engine
and motor shafts

When gears 98 and 100 are fixed with respect to
housing 92, the torque transfer unit 28 is said to be

19 /\S 16 \9 “locked” or in the “parallel” mode of operation. In this

/ / } S mode, with clutch 50 operated such that engine output
Q i shaft 41 is engaged with input shaft 86, both shafts 86
P-t9 P and 26 rotate at the same rate, and the sum of the input

J | ’ torque provided from engine 40 and motor 20 is trans-

ferred to wheels 34 by drive shaft 30.

. J

BMW1013, Fig. 3; Fig. 4; 15:64 — 16:3 (annotated); Sur-reply, 22-23
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BMW'’s Motion To Exclude Should Be Denied
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Dr. Shahbakhti Is Properly Qualified To Opine on Hybrid Electric Vehicles

Dr. Mahdi Shahbakhti
Patent Owners’ Expert

e Professor of Mechanical Engineering at the University of Alberta

e Adjunct Associate Professor of Mechanical Engineering at Michigan
Technological University

e Taught courses and conducted research in hybrid electric vehicle
technologies for over a decade

— Built hybrid electric powertrain platform
— Designed and modeled internal combustion engines

® Ph.D. in Mechanical Engineering from the University of Alberta in
2009
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Dr. Shahbakhti Is Properly Qualified To Opine on Hybrid Electric Vehicles

e Dr. Shahbakhti need not be a POSA as of September 1998

“In holding that, to testify as an expert unde
qualified as an expert in the pertinent art, th
placed temporal restrictions, such as requiri
in the pertinent art at the time of the inventi

T. Rowe Price Inv. Servs., Inc. v. Secure Axcess, LLC, CBM2015-00027, Paper 31 at 19-23 (PTAB June 13, 2016)
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Dr. Shahbakhti Is Properly Qualified To Opine on Hybrid Electric Vehicles

e Dr. Shahbakhti relied on documents after 1998 to describe fundamental properties of
math, physics, and vehicle architectures that are as true today as they were in 1998

e Neither BMW nor Dr. Davis dispute these fundamental principles

“Based on the statutory scheme, the PTO's own re
decisions, the Board can rely on evidence other th
Board has recognized that non-prior art evidence
be applied, independently, as teachings separately
prior art, but "can be relied on for their proper sup
indicating the level of ordinary skill in the art, wha
to one with ordinary skill in the art, and how one
would have under-stood a prior art disclosure." Do
AutoAlert, Inc., IPR2014-00684, 2014 WL 5035359,
2014)”

Yeda Research v. Mylan Pharms. Inc., 906 F.3d 1031, 1041 (Fed. Cir. 2018)
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Thank You
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