Powermat Technologies Ltd. v Anker Innovations Ltd. — Case No. 5:23-cv-00052 (E.D. of Texas)

Exhibit G-1
Invalidity of U.S. Patent No. 9,083,204 in view of US2008/0079392A1 (“°392 Baarman”)

As described in detail below, 392 Baarman anticipates and/or renders obvious claims 1-6, and 8 (the “Asserted Claims”) of U.S. Patent
No. 9,083,204 (“the *204 Patent) under 35 U.S.C. §102 and/or §103, either alone or in combination with other prior art references,
and/or in combination with the knowledge of a person of ordinary skill. This invalidity claim chart is based on Defendant Anker’s
present understanding of the Asserted Claims and Plaintiff Powermat Technologies Ltd. (“Powermat’) apparent construction of the
Asserted Claims in its Preliminary Infringement Contentions (“Infringement Contentions”).

’392 Baarman was originally filed on September 14, 2007, and published on April 4, 2008, and thus is available as prior art at least
under pre-AlA 35 USC 88 102 and/or 103. In addition, the following secondary references (collectively the “Secondary Refs”) are
available as prior art under at least pre-AlA 35 USC §§ 102 and/or 103. U.S. Patent No. 2007/0236169 (‘“’169 Purdy”) was filed on June
14, 2007, and thus is also available as prior art under at least pre-AlA 35 USC 88 102 and/or 103. U.S. Patent No. 7,106,078 (“’078
Frank”) was issued September 12, 2006, and thus is also available as prior art under at least pre-AlA 35 USC 88 102 and/or 103. Digital
Systems, Principles and Applications, 10th Edition (“Tocci”’) was published as of January 1, 2006, and this is also available as prior art
under at least pre-AlA 35 USC 88 102 and/or 103.

The following invalidity chart includes references to the structure, function, operation, and/or features of the technology described in
’392 Baarman and/or Secondary Refs. The cited portions of >392 Baarman and/or the Secondary Refs are merely illustrative, and
Anker reserves the right to rely on alternative or additional evidence, including uncited portions of °392 Baarman and/or the Secondary
Refs. Where the chart below states that 392 Baarman and/or the Secondary Refs “describes” or “provides for” a limitation, such
disclosure may be express, inherent, or implicit. To the extent it is found 392 Baarman and/or the Secondary Refs does not expressly
disclose certain limitations in the asserted claim, such limitations are inherent. Anker reserves the right to present direct evidence of the
structure, function, operation, and/or features of the technology described in 392 Baarman and/or the Secondary Refs (including
product samples, source code, and/or witness testimony) and/or its prior art status, and to present alternative or additional documents
concerning the same as evidence that the technology described in >392 Baarman and/or the Secondary Refs anticipates and/or renders
obvious the Asserted Claims of the *204 Patent.

Although Defendant notes that there is no longer a rigid requirement regarding motivation to combine under KSR Int’l Co. v. Teleflex
Inc., Defendant provides the following statements regarding motivation to combine out of an overabundance of caution. 550 U.S. 398,
127 S.Ct. 1727, 1742 (2007). Multiple teachings, suggestions, and/or reasons to modify any of the references and/or to combine any two
or more of the references in Exhibits 343-A through 343-G come from many sources, including the prior art (specific and as a whole),
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common knowledge, common sense, predictability, expectations, industry trends, design incentives or need, market demand or pressure,
market forces, obvious to try, the nature of the problem faced, and/or knowledge possessed by one of ordinary skill. In addition, it would
have been obvious to try combining the prior art references identified above because there were only a finite number of predictable
solutions and/or because known work in one field or endeavor prompted variations based on predictable design incentives and/or market
forces either in the same field or a different one. The combination of prior art references identified in these contentions would have been
obvious because the combination represents the known potential options with a reasonable expectation of success. Additionally, one of
ordinary skill in the art would have been motivated to create combinations identified in these contentions using: known methods to yield
predictable results; known techniques in the same way; a simple substitution of one known, equivalent element for another to obtain
predictable results; and/or teaching, suggestion, or motivation in the prior art generally. Also, market forces in the industry, and the
desire to improve features and performance, would motivate the addition of features to systems as they become available, become less
expensive, become more commonly used, provide better performance, reduce costs, size or weight, or predictably achieve other clearly
desirable results.

This chart is subject to all reservations, objections, and disclaimers in Anker’s Invalidity Contentions and any amendment, supplement,
or modification thereof, which are incorporated herein by reference in their entirety. This chart may apply claim constructions that
Powermat appears to use for its infringement theories with which Anker disagrees, and nothing stated herein shall be treated as an
admission or suggestion that Anker agrees with Powermat regarding the scope of the Asserted Claims, Powermat’s apparent claim
constructions, or the accuracy of any particular claim construction. Anker reserves all rights to challenge any of the claim terms herein
under 35 U.S.C. § 112, including by arguing that they are indefinite, are not supported by the written description, and/or are not enabled.
Anker further reserves all rights to amend this invalidity claim chart without leave of court pursuant to the Court’s Scheduling Order,
or upon a showing of good cause.
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Claim | Limitation |

Claim 1

’392 Baarman discloses an inductive power transfer system. For example:

“An inductive charging system for recharging a battery. The system includes a charger circuit
and a secondary circuit. The secondary circuit includes a feedback mechanism to provide
feedback to the charger circuit through the inductive coupling of the primary coil and the
secondary coil. The charger circuit includes a frequency control mechanism for controlling
the frequency of the power applied to the primary coil at least partly in response to the
feedback from the feedback mechanism.” >392 Baarman at Abstract.

“An inductive system for recharging a battery, such as a Li-lon battery, having a unique
charging cycle generally includes a charger circuit having a primary coil for inductively
supplying charging power and a secondary circuit for inductively receiving the charging
power and applying that power to a battery.” 392 Baarman at [0011].

An inductive power
[1.pre] transfer system
comprising

“An inductive charging system in accordance with an embodiment of the present invention in
shown in FIG. 2. The inductive charging system 4 is configured to inductively charge a battery
having a nonlinear charging profile, such as a Li-Ion battery.” 392 Baarman at [0032].

To the extent *392 Baarman does not disclose any elements of this claim limitation, it would
have been obvious to a person having ordinary skill in the art to combine, with the teachings
of the Prior Art, those elements, as known to them or as disclosed by other prior art identified
in the invalidity contentions.

’392 Baarman discloses at least one inductive power outlet comprising at least one primary

at least one inductive inductive coil wired to a power supply via a driver. For example:

power outlet comprising
at least one primary
inductive coil wired to a
power supply via a
driver;

“An inductive charging system for recharging a battery. The system includes a charger circuit
and a secondary circuit. The secondary circuit includes a feedback mechanism to provide
feedback to the charger circuit through the inductive coupling of the primary coil and the
secondary coil. The charger circuit includes a frequency control mechanism for controlling
the frequency of the power applied to the primary coil at least partly in response to the
feedback from the feedback mechanism.” °392 Baarman at Abstract.

[1.a]
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“An inductive system for recharging a battery, such as a Li-lon battery, having a unique
charging cycle generally includes a charger circuit having a primary coil for inductively
supplying charging power and a secondary circuit for inductively receiving the charging
power and applying that power to a battery.” >392 Baarman at [0011].

“An inductive charging system in accordance with an embodiment of the present invention in
shown in FIG. 2. The inductive charging system 4 is configured to inductively charge a battery
having a nonlinear charging profile, such as a Li-Ion battery.” 392 Baarman at [0032].

To the extent 392 Baarman does not disclose any elements of this claim limitation, it would
have been obvious to a person having ordinary skill in the art to combine, with the teachings
of the Prior Art, those elements, as known to them or as disclosed by other prior art
identified in the invalidity contentions.

’392 Baarman discloses a primary inductive coil for forming an inductive couple having a
characteristic resonant frequency with at least one secondary inductive coil wired to an electric
load. For example:

“An inductive charging system for recharging a battery. The system includes a charger circuit
said primary inductive and a secondary circuit. The secondary circuit includes a feedback mechanism to provide
coil for forming an feedback to the charger circuit through the inductive coupling of the primary coil and the
inductive couple having | secondary coil. The charger circuit includes a frequency control mechanism for controlling
a characteristic resonant | the frequency of the power applied to the primary coil at least partly in response to the
frequency with at least feedback from the feedback mechanism.” ’392 Baarman at Abstract.

one secondary inductive
coil wired to an electric | “An inductive system for recharging a battery, such as a Li-lon battery, having a unique
load, charging cycle generally includes a charger circuit having a primary coil for inductively
supplying charging power and a secondary circuit for inductively receiving the charging
power and applying that power to a battery.” >392 Baarman at [0011].

[1.5]

“The secondary circuit includes a feedback mechanism to provide feedback to the charger
circuit through the inductive coupling of the primary coil and the secondary coil. The charger
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circuit includes a frequency control mechanism for controlling the frequency of the power
applied to the primary coil at least partly in response to the feedback from the feedback
mechanism.” 392 Baarman at [0011].

“In another aspect, the present invention also provides a method for operating an inductive
charging system having a charger circuit with a primary coil and a secondary circuit with a
secondary coil. The method generally includes the steps of detecting whether a battery is
present in the secondary circuit and charging the battery by way of one or more charging
cycles. The charging step generally includes the steps of: applying power to a primary coil at
a frequency, evaluating feedback from the secondary circuit through the primary coil and
secondary coil inductive coupling and adjusting the frequency of the power applied to the
primary coil as a function of the feedback from the secondary circuit. In this way, the
frequency of the power applied to the primary coil is changed in order to optimize the charging
for the battery. Several charging cycles may be necessary to fully charge the battery.” >392
Baarman at [0016].

“The charger circuit 6 generally includes a primary coil 15, a frequency controller 80 for
applying power to the primary coil at a desired frequency and a feedback detector 82 for
receiving feedback from the secondary circuit 8. >392 Baarman at [0032].

“The driver 16 in turn operates at a frequency set by the oscillator 18. The oscillator 18 is, in
turn, controlled by the controller 20.” 392 Baarman at [0033].

“In the illustrated embodiment, the primary coil 15 and the secondary coil 30 are loosely
coupled. Because the two are loosely coupled in this embodiment, the slope of the power
transfer curve about the resonant frequency is not as steep as if the coils 15, 30 were tightly
coupled. An exemplary power transfer curve for the coils 15, 30 is shown in FIG. 3. In this
embodiment, the power transfer is highest when the inverter 10 is operating at resonance.”
’392 Baarman at [0038].
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’392 Baarman at Fig. 3.

To the extent *392 Baarman does not disclose any elements of this claim limitation, it would
have been obvious to a person having ordinary skill in the art to combine, with the teachings
of the Prior Art, those elements, as known to them or as disclosed by other prior art
identified in the invalidity contentions.

[1.c]

said secondary inductive
coil associated with an
inductive power receiver

’392 Baarman discloses a secondary inductive coil associated with an inductive power
receiver. For example:

“An inductive charging system for recharging a battery. The system includes a charger circuit
and a secondary circuit. The secondary circuit includes a feedback mechanism to provide
feedback to the charger circuit through the inductive coupling of the primary coil and the
secondary coil. The charger circuit includes a frequency control mechanism for controlling
the frequency of the power applied to the primary coil at least partly in response to the
feedback from the feedback mechanism.” °392 Baarman at Abstract.
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“An inductive system for recharging a battery, such as a Li-lon battery, having a unique
charging cycle generally includes a charger circuit having a primary coil for inductively
supplying charging power and a secondary circuit for inductively receiving the charging
power and applying that power to a battery.” >392 Baarman at [0011].

“The secondary circuit includes a feedback mechanism to provide feedback to the charger
circuit through the inductive coupling of the primary coil and the secondary coil. The charger
circuit includes a frequency control mechanism for controlling the frequency of the power
applied to the primary coil at least partly in response to the feedback from the feedback
mechanism.” 392 Baarman at [0011].

“In another aspect, the present invention also provides a method for operating an inductive
charging system having a charger circuit with a primary coil and a secondary circuit with a
secondary coil. The method generally includes the steps of detecting whether a battery is
present in the secondary circuit and charging the battery by way of one or more charging
cycles. The charging step generally includes the steps of: applying power to a primary coil at
a frequency, evaluating feedback from the secondary circuit through the primary coil and
secondary coil inductive coupling and adjusting the frequency of the power applied to the
primary coil as a function of the feedback from the secondary circuit. In this way, the
frequency of the power applied to the primary coil is changed in order to optimize the charging
for the battery. Several charging cycles may be necessary to fully charge the battery.” >392
Baarman at [0016].

“The charger circuit 6 generally includes a primary coil 15, a frequency controller 80 for
applying power to the primary coil at a desired frequency and a feedback detector 82 for
receiving feedback from the secondary circuit 8. >392 Baarman at [0032].

“The driver 16 in turn operates at a frequency set by the oscillator 18. The oscillator 18 is, in
turn, controlled by the controller 20.” 392 Baarman at [0033].

“In the illustrated embodiment, the primary coil 15 and the secondary coil 30 are loosely
coupled. Because the two are loosely coupled in this embodiment, the slope of the power
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transfer curve about the resonant frequency is not as steep as if the coils 15, 30 were tightly
coupled. An exemplary power transfer curve for the coils 15, 30 is shown in FIG. 3. In this

embodiment, the power transfer is highest when the inverter 10 is operating at resonance.”
’392 Baarman at [0038].
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’392 Baarman at Fig. 3.

“An inductive system for recharging a battery, such as a Li-lon battery, having a unique
charging cycle generally includes a charger circuit having a primary coil for inductively
supplying charging power and a secondary circuit for inductively receiving the charging
power and applying that power to a battery.” >392 Baarman at [0011].

“The charger circuit 6 generally includes a primary coil 15, a frequency controller 80 for
applying power to the primary coil at a desired frequency and a feedback detector 82 for
receiving feedback from the secondary circuit 8. °392 Baarman at [0032].
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“As shown, the feedback mechanism of this embodiment generally includes an over-voltage
detector 36, an over-current detector 40, an OR gate 38, a switch 42, and a resistor 44. The
output of an over-voltage detector 36 indicates whether the voltage across the battery 34 is
above a predetermined level. Similarly, the output of an over-current detector 40 indicates
whether the current to the battery 34 is above a predetermined amount. The output of the
current detector 40 as well as the output of the voltage detector 36 are coupled to the inputs of
an OR gate 38. The OR gate 38 could be a discrete circuit, or it could be a connection between
the outputs of the detectors.” 392 Baarman at [0035].

“The output of the OR gate 38 is coupled to the switch 42. The switch 42 is controlled by the
output of the OR gate 38 and is connected in series between the rectifier 32 and the resistor
44. The switch 42 could be any suitable switch such as a bipolar transistor, a field effect
transistor, or an insulated gate bipolar transistor. The resistor 44 is connected in series between
the switch 42 and ground.” °392 Baarman at [0035].

“In operation, if the output of the over-voltage detector 36 or the output of the over-current
detector 40 indicate an over-voltage or an over-current situation, then the output of the OR
gate 38 turns on the switch 42. When the switch 42 is on, current from the rectifier 32 flows
through the resistor 44 to ground.” 392 Baarman at [0036].
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To the extent °392 Baarman does not disclose any elements of this claim limitation, it would
have been obvious to a person having ordinary skill in the art to combine, with the teachings
of the Prior Art, those elements, as known to them or as disclosed by other prior art
identified in the invalidity contentions.

’392 Baarman discloses the driver being configured to provide a driving voltage across said
primary inductive coil. For example:

“An inductive system for recharging a battery, such as a Li-lon battery, having a unique
charging cycle generally includes a charger circuit having a primary coil for inductively
supplying charging power and a secondary circuit for inductively receiving the charging
power and applying that power to a battery.” >392 Baarman at [0011].

“In one embodiment, the feedback detector is a current sensor coupled to the primary tank
circuit. In this embodiment, when the current is shunted through the feedback signaling
resistor in the secondary, the current through the secondary coil increases, which varies the

wherein said driver is reflected impedance of the secondary circuit resulting in increased current through the primary
configured to provide a | coil. The increase in current through the primary coil is detected by the current sensor in the
[1.d] driving voltage across primary circuit, which could include a peak detector, thereby providing to the controller a
said primary inductive feedback signal for detecting whether the battery is in an over-voltage or over-current state.
coil, In one embodiment, the frequency control mechanism makes appropriate adjustments to the

frequency to correct the over-voltage or over-current state by reducing the power supplied to
the secondary coil.” 392 Baarman at [0014].

“In another aspect, the present invention also provides a method for operating an inductive
charging system having a charger circuit with a primary coil and a secondary circuit with a
secondary coil. The method generally includes the steps of detecting whether a battery is
present in the secondary circuit and charging the battery by way of one or more charging
cycles. The charging step generally includes the steps of: applying power to a primary coil at
a frequency, evaluating feedback from the secondary circuit through the primary coil and
secondary coil inductive coupling and adjusting the frequency of the power applied to the
primary coil as a function of the feedback from the secondary circuit. In this way, the
frequency of the power applied to the primary coil is changed in order to optimize the charging
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for the battery. Several charging cycles may be necessary to fully charge the battery.” >392
Baarman at [0016].

“In one embodiment, the detecting step further includes the steps of: applying a pulse of power
to the primary coil at a predetermined probe frequency, sensing the reflected impedance, and
determining whether a battery is present as a function of the sensed reflected impedance.”
’392 Baarman at [0022].

“The charger circuit 6 generally includes a primary coil 15, a frequency controller 80 for
applying power to the primary coil at a desired frequency and a feedback detector 82 for
receiving feedback from the secondary circuit 8.” 392 Baarman at [0032].

“In operation, the controller 20 uses signals from the peak detector 22 to assist in determining
the frequency of operation for the oscillator 18, and thereby the frequency of the inverter 10.”
’392 Baarman at [0034].

“As shown, the feedback mechanism of this embodiment generally includes an over-voltage
detector 36, an over-current detector 40, an OR gate 38, a switch 42, and a resistor 44. The
output of an over-voltage detector 36 indicates whether the voltage across the battery 34 is
above a predetermined level. Similarly, the output of an over-current detector 40 indicates
whether the current to the battery 34 is above a predetermined amount. The output of the
current detector 40 as well as the output of the voltage detector 36 are coupled to the inputs of
an OR gate 38. The OR gate 38 could be a discrete circuit, or it could be a connection between
the outputs of the detectors.” 392 Baarman at [0035].

“The output of the OR gate 38 is coupled to the switch 42. The switch 42 is controlled by the
output of the OR gate 38 and is connected in series between the rectifier 32 and the resistor
44. The switch 42 could be any suitable switch such as a bipolar transistor, a field effect
transistor, or an insulated gate bipolar transistor. The resistor 44 is connected in series between
the switch 42 and ground.” 392 Baarman at [0035].

“In operation, if the output of the over-voltage detector 36 or the output of the over-current
detector 40 indicate an over-voltage or an over-current situation, then the output of the OR
gate 38 turns on the switch 42. When the switch 42 is on, current from the rectifier 32 flows
through the resistor 44 to ground.” 392 Baarman at [0036].
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To the extent °392 Baarman does not disclose any elements of this claim limitation, it would
have been obvious to a person having ordinary skill in the art to combine, with the teachings
of the Prior Art, those elements, as known to them or as disclosed by other prior art
identified in the invalidity contentions.

’392 Baarman discloses driving voltage oscillating at a non-resonant transmission frequency
substantially different from said characteristic resonant frequency of said inductive couple.
For example:

“In one embodiment, the charger circuit includes an inverter and a tank circuit. In this
embodiment, the operating frequency of the inverter is reduced to move the frequency of the
power applied to the primary coil closer to the resonant frequency of the tank circuit, while
the operating frequency of the inverter is increased in order to move the frequency of the
power applied to the primary coil away from the resonant frequency of the tank circuit. It
would be equally possible to arrange the system such that an increase in the inverter frequency
would move the power applied to the primary coil closer to resonance and thereby increase
power transfer while a decrease in inverter frequency would move the power applied to the
primary coil farther from the resonant frequency of the tank circuit and thereby decrease the
power transfer.” >392 Baarman at [0015].

“Thus, a decrease in the operating frequency of the inverter 10 will result in a generally
predictable increase in the power transferred from the primary coil 15 to the secondary coil
30. As can be seen by the graph, it would be equally effective to use an operating frequency
less than the resonant frequency. If so, then an increase in the operating frequency would lead
to an increase in the power transfer, and vice-versa.” 392 Baarman at [0038].

said driving voltage
oscillating at a non-
resonant transmission
frequency substantially
different from said
characteristic resonant
frequency of said
inductive couple,

[1.e]
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“The controller 20 then determines whether a feedback signal, discussed previously, has been
received. If not, then the frequency is decreased by AFREQ. Step 116. In this embodiment, a
decrease in the frequency moves the system toward resonance, and therefore increases the
power transfer from the charger circuit 6 to the battery 34.

AFREQ could be a constant, or it could be determined by obtaining the value from a lookup
table indexed by the operating frequency of the inverter at the particular time AFREQ is used.
The values selected for AFREQ may be frequency dependent and chosen so that if the
operating frequency is reduced or increased by AFREQ, then the corresponding increase or
decrease in current is the approximately the same for AFREQs for all operating frequencies.”
’392 Baarman at [0055]-[0056].

To the extent °392 Baarman does not disclose any elements of this claim limitation, it would
have been obvious to a person having ordinary skill in the art to combine, with the teachings
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of the Prior Art, those elements, as known to them or as disclosed by other prior art
identified in the invalidity contentions.

’392 Baarman discloses the inductive power outlet further comprising a signal detector
adapted to detect a first signal and a second signal. For example:

“In one embodiment, the feedback detector is a current sensor coupled to the primary tank
circuit. In this embodiment, when the current is shunted through the feedback signaling
resistor in the secondary, the current through the secondary coil increases, which varies the
reflected impedance of the secondary circuit resulting in increased current through the primary
coil. The increase in current through the primary coil is detected by the current sensor in the
primary circuit, which could include a peak detector, thereby providing to the controller a
feedback signal for detecting whether the battery is in an over-voltage or over-current state.
In one embodiment, the frequency control mechanism makes appropriate adjustments to the
wherein said inductive frequency to correct the over-voltage or over-current state by reducing the power supplied to

power outlet further the secondary coil.” 392 Baarman at [0014].
comprises a signal “In another aspect, the present invention also provides a method for operating an inductive
[1.f] detector adapted to charging system having a charger circuit with a primary coil and a secondary circuit with a

detect a first signal and a | secondary coil. The method generally includes the steps of detecting whether a battery is
second signal, and said present in the secondary circuit and charging the battery by way of one or more charging
driver is configured to: cycles. The charging step generally includes the steps of: applying power to a primary coil at
a frequency, evaluating feedback from the secondary circuit through the primary coil and
secondary coil inductive coupling and adjusting the frequency of the power applied to the
primary coil as a function of the feedback from the secondary circuit. In this way, the
frequency of the power applied to the primary coil is changed in order to optimize the charging
for the battery. Several charging cycles may be necessary to fully charge the battery.” >392
Baarman at [0016].

“In one embodiment, the detecting step further includes the steps of: applying a pulse of power
to the primary coil at a predetermined probe frequency, sensing the reflected impedance, and
determining whether a battery is present as a function of the sensed reflected impedance.”
’392 Baarman at [0022].
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“The frequency controller 80 varies the frequency of the power applied to the primary coil 15
as a function of the feedback from the secondary circuit 8.” >392 Baarman at [0032].

“In operation, the controller 20 uses signals from the peak detector 22 to assist in determining
the frequency of operation for the oscillator 18, and thereby the frequency of the inverter 10.”
’392 Baarman at [0034].

“As shown, the feedback mechanism of this embodiment generally includes an over-voltage
detector 36, an over-current detector 40, an OR gate 38, a switch 42, and a resistor 44. The
output of an over-voltage detector 36 indicates whether the voltage across the battery 34 is
above a predetermined level. Similarly, the output of an over-current detector 40 indicates
whether the current to the battery 34 is above a predetermined amount. The output of the
current detector 40 as well as the output of the voltage detector 36 are coupled to the inputs of
an OR gate 38. The OR gate 38 could be a discrete circuit, or it could be a connection between
the outputs of the detectors.” 392 Baarman at [0035].
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To the extent *392 Baarman does not disclose any elements of this claim limitation, it would
have been obvious to a person having ordinary skill in the art to combine, with the teachings
of the Prior Art, those elements, as known to them or as disclosed by other prior art
identified in the invalidity contentions.

’392 Baarman discloses providing less power by increasing said non-resonant transmission
frequency by an incremental value when said first signal is detected by the detector. For
example:

“In one embodiment, the feedback detector is a current sensor coupled to the primary tank
circuit. In this embodiment, when the current is shunted through the feedback signaling
resistor in the secondary, the current through the secondary coil increases, which varies the
reflected impedance of the secondary circuit resulting in increased current through the primary
coil. The increase in current through the primary coil is detected by the current sensor in the
primary circuit, which could include a peak detector, thereby providing to the controller a
provide less power by feedback signal for detecting whether the battery is in an over-voltage or over-current state.

increasing said non- In one embodiment, the frequency control mechanism makes appropriate adjustments to the
resonant transmission frequency to correct the over-voltage or over-current state by reducing the power supplied to
[1.q] frequency by an the secondary coil.” >392 Baarman at [0014].

' incremental value when | “In one embodiment, the charger circuit includes an inverter and a tank circuit. In this
said first signal is embodiment, the operating frequency of the inverter is reduced to move the frequency of the
detected by the detector, | power applied to the primary coil closer to the resonant frequency of the tank circuit, while
and the operating frequency of the inverter is increased in order to move the frequency of the

power applied to the primary coil away from the resonant frequency of the tank circuit. It
would be equally possible to arrange the system such that an increase in the inverter frequency
would move the power applied to the primary coil closer to resonance and thereby increase
power transfer while a decrease in inverter frequency would move the power applied to the
primary coil farther from the resonant frequency of the tank circuit and thereby decrease the
power transfer.” >392 Baarman at [0015].

“In the illustrated embodiment, the primary coil 15 and the secondary coil 30 are loosely
coupled. Because the two are loosely coupled in this embodiment, the slope of the power
transfer curve about the resonant frequency is not as steep as if the coils 15, 30 were tightly
coupled. An exemplary power transfer curve for the coils 15, 30 is shown in FIG. 3. In this
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embodiment, the power transfer is highest when the inverter 10 is operating at resonance.”
’392 Baarman at [0038].

“Thus, a decrease in the operating frequency of the inverter 10 will result in a generally
predictable increase in the power transferred from the primary coil 15 to the secondary coil
30. As can be seen by the graph, it would be equally effective to use an operating frequency
less than the resonant frequency. If so, then an increase in the operating frequency would lead
to an increase in the power transfer, and vice-versa.” 392 Baarman at [0038].
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’392 Baarman at Fig. 3.

“The controller 20 then determines whether a feedback signal, discussed previously, has been
received. If not, then the frequency is decreased by AFREQ. Step 116. In this embodiment, a
decrease in the frequency moves the system toward resonance, and therefore increases the
power transfer from the charger circuit 6 to the battery 34.

AFREQ could be a constant, or it could be determined by obtaining the value from a lookup
table indexed by the operating frequency of the inverter at the particular time AFREQ is used.
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The values selected for AFREQ may be frequency dependent and chosen so that if the
operating frequency is reduced or increased by AFREQ, then the corresponding increase or
decrease in current is the approximately the same for AFREQs for all operating frequencies.”
’392 Baarman at [0055]-[0056].

“If a feedback signal is detected, then the power transfer to the battery 34 should be reduced.
The frequency is therefore increased by an amount equal to twice the value of AFREQ, which
again could be obtained from a look-up table. Step 122. The frequency is compared with
Max_FREQ. Step 124. Max_FREQ is a predetermined value indicating the maximum
frequency for operating the inverter. If the frequency will be greater than a predetermined
maximum frequency Max_FREQ, then the charger circuit 6 returns to the probing process 99.
If not, the controller 20 waits (step 126) and then checks for a feedback signal. Step 128.”
’392 Baarman at [0059].
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To the extent *392 Baarman does not disclose any elements of this claim limitation, it would
have been obvious to a person having ordinary skill in the art to combine, with the teachings
of the Prior Art, those elements, as known to them or as disclosed by other prior art
identified in the invalidity contentions.

’392 Baarman discloses providing more power by decreasing said non-resonant transmission
frequency by an incremental value when said second signal is detected by the detector. For
example:

“In one embodiment, the feedback detector is a current sensor coupled to the primary tank
circuit. In this embodiment, when the current is shunted through the feedback signaling
resistor in the secondary, the current through the secondary coil increases, which varies the
reflected impedance of the secondary circuit resulting in increased current through the primary
coil. The increase in current through the primary coil is detected by the current sensor in the
primary circuit, which could include a peak detector, thereby providing to the controller a
provide more power by | feedback signal for detecting whether the battery is in an over-voltage or over-current state.

decreasing said non- In one embodiment, the frequency control mechanism makes appropriate adjustments to the

resonant transmission frequency to correct the over-voltage or over-current state by reducing the power supplied to
[1.h] frequency by an the secondary coil.” 392 Baarman at [0014].

incremental value when | “In one embodiment, the charger circuit includes an inverter and a tank circuit. In this

said second signal is embodiment, the operating frequency of the inverter is reduced to move the frequency of the

detected by the detector. | power applied to the primary coil closer to the resonant frequency of the tank circuit, while
the operating frequency of the inverter is increased in order to move the frequency of the
power applied to the primary coil away from the resonant frequency of the tank circuit. It
would be equally possible to arrange the system such that an increase in the inverter frequency
would move the power applied to the primary coil closer to resonance and thereby increase
power transfer while a decrease in inverter frequency would move the power applied to the
primary coil farther from the resonant frequency of the tank circuit and thereby decrease the
power transfer.” 392 Baarman at [0015].

“In the illustrated embodiment, the primary coil 15 and the secondary coil 30 are loosely
coupled. Because the two are loosely coupled in this embodiment, the slope of the power
transfer curve about the resonant frequency is not as steep as if the coils 15, 30 were tightly
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coupled. An exemplary power transfer curve for the coils 15, 30 is shown in FIG. 3. In this
embodiment, the power transfer is highest when the inverter 10 is operating at resonance.”
’392 Baarman at [0038].

“Thus, a decrease in the operating frequency of the inverter 10 will result in a generally
predictable increase in the power transferred from the primary coil 15 to the secondary coil
30. As can be seen by the graph, it would be equally effective to use an operating frequency
less than the resonant frequency. If so, then an increase in the operating frequency would lead
to an increase in the power transfer, and vice-versa.” 392 Baarman at [0038].
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’392 Baarman at Fig. 3.

“The controller 20 then determines whether a feedback signal, discussed previously, has been
received. If not, then the frequency is decreased by AFREQ. Step 116. In this embodiment, a
decrease in the frequency moves the system toward resonance, and therefore increases the
power transfer from the charger circuit 6 to the battery 34.
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AFREQ could be a constant, or it could be determined by obtaining the value from a lookup
table indexed by the operating frequency of the inverter at the particular time AFREQ is used.
The values selected for AFREQ may be frequency dependent and chosen so that if the
operating frequency is reduced or increased by AFREQ, then the corresponding increase or
decrease in current is the approximately the same for AFREQs for all operating frequencies.”
’392 Baarman at [0055]-[0056].

“If a feedback signal is detected, then the power transfer to the battery 34 should be reduced.
The frequency is therefore increased by an amount equal to twice the value of AFREQ, which
again could be obtained from a look-up table. Step 122. The frequency is compared with
Max_FREQ. Step 124. Max_FREQ is a predetermined value indicating the maximum
frequency for operating the inverter. If the frequency will be greater than a predetermined
maximum frequency Max_FREQ, then the charger circuit 6 returns to the probing process 99.
If not, the controller 20 waits (step 126) and then checks for a feedback signal. Step 128.”
’392 Baarman at [0059].

“If a feedback signal has been detected, then the inverter frequency is again decreased by twice
the value of AFREQ. Step 122. The process then continues. On the other hand, if no feedback
signal is detected, then the system waits while power at the then-current frequency is applied
to the primary coil 15. Step 130. The long charge delay of step 130 is generally much larger
than the delays of step 112 or step 126. The long charge delay allows a substantial amount
power to be provided to the battery 34.” 392 Baarman at [0060].
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To the extent 392 Baarman does not disclose any elements of this claim limitation, it would
have been obvious to a person having ordinary skill in the art to combine, with the teachings
of the Prior Art, those elements, as known to them or as disclosed by other prior art
identified in the invalidity contentions.

Claim 2

’392 Baarman discloses signal detector being configured to adjust said transmission frequency
in response to feedback signals. For example:

“An inductive charging system for recharging a battery. The system includes a charger circuit
and a secondary circuit. The secondary circuit includes a feedback mechanism to provide
feedback to the charger circuit through the inductive coupling of the primary coil and the
secondary coil. The charger circuit includes a frequency control mechanism for controlling
the frequency of the power applied to the primary coil at least partly in response to the
feedback from the feedback mechanism.” >392 Baarman at Abstract.

The system of claim 1 “The secondary circuit includes a feedback mechanism to provide feedback to the charger
said signal detector circuit through the inductive coupling of the primary coil and the secondary coil. The charger
being configured to circuit includes a frequency control mechanism for controlling the frequency of the power

adjust said transmission | applied to the primary coil at least partly in response to the feedback from the feedback
frequency in response to | mechanism.” 392 Baarman at [0011].

feedback signals.
“In one embodiment, the charger circuit includes an inverter and a tank circuit. In this
embodiment, the operating frequency of the inverter is reduced to move the frequency of the
power applied to the primary coil closer to the resonant frequency of the tank circuit, while
the operating frequency of the inverter is increased in order to move the frequency of the
power applied to the primary coil away from the resonant frequency of the tank circuit. It
would be equally possible to arrange the system such that an increase in the inverter frequency
would move the power applied to the primary coil closer to resonance and thereby increase
power transfer while a decrease in inverter frequency would move the power applied to the
primary coil farther from the resonant frequency of the tank circuit and thereby decrease the
power transfer.” 392 Baarman at [0015].
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“The secondary circuit 8 generally includes a secondary coil 30 for receiving inductive power
from the charger circuit 6 and a feedback mechanism 84 for providing feedback to the charger
circuit 6 indicative of the voltage or current in the secondary circuit 8.” 392 Baarman at
[0032].

“The frequency controller 80 varies the frequency of the power applied to the primary coil 15
as a function of the feedback from the secondary circuit 8.” Baarman at [0032].

“In operation, the controller 20 uses signals from the peak detector 22 to assist in determining
the frequency of operation for the oscillator 18, and thereby the frequency of the inverter 10.”
’392 Baarman at [0034].
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“As stated, when the transistor 42 is turned on, increased current flows through the secondary
coil 30, causing increased current flow through the primary coil 15. This increase in current
is detected by the peak detector 22. The output of the peak detector caused by the increased
current through the primary coil is shown in FIG. 6.” 392 Baarman at [0045].
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“If a feedback signal is detected, then the power transfer to the battery 34 should be reduced.
The frequency is therefore increased by an amount equal to twice the value of AFREQ, which
again could be obtained from a look-up table. Step 122. The frequency is compared with
Max_FREQ. Step 124. Max_FREQ is a predetermined value indicating the maximum
frequency for operating the inverter. If the frequency will be greater than a predetermined
maximum frequency Max_FREQ, then the charger circuit 6 returns to the probing process 99.
If not, the controller 20 waits (step 126) and then checks for a feedback signal. Step 128.”
’392 Baarman at [0059].
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To the extent *392 Baarman does not disclose any elements of this claim limitation, it would
have been obvious to a person having ordinary skill in the art to combine, with the teachings
of the Prior Art, those elements, as known to them or as disclosed by other prior art
identified in the invalidity contentions.

For example, Tocci discloses signal detector being configured to adjust said transmission
frequency in response to feedback signals:

B INTRODUCTION

The logic circuits considered thus far have been combinational circuits
whose output levels at any instant of time are dependent on the levels pres:
ent at the inputs at that time. Any prior input-level conditions have no ef-
fect on the present outputs because combinational logic circuits have no
memory. Most digital systems consist of both combinational circuits and
memory elements.
Figure 5-1 shows a block diagram of a general digital system that Com-v’;
bines combinational logic gates with memory devices. The combinational
portion accepts logic signals from external inputs and from the outputs of
the memory elements. The combinational circuit operates on these inputs
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to produce various outputs, some of which are used to determine the bin
values to be stored in the memory elements. The outputs of some of the
memory elements, in turn, go to the inputs of logic gates in the combina-
tional circuits. This process indicates that the external outputs of a digital
system are functions of both its external inputs and the information stores
in its memory elements.

The most important memory element is the flip-flop, which is made up
of an assembly of logic gates. Even though a logic gate, by itself, has no
storage capability, several can be connected together in ways that permit
information to be stored. Several different gate arrangements are used to
produce these flip-flops (abbreviated FF).

Figure 5-2(a) is the general type of symbol used for a flip-flop. It shows
two outputs, labeled Q and (Q, that are the inverse of each other. Q/Q are t
most common designations used for a FF’s outputs. From time to time, we
will use other designations such as X/X and A/A for convenience in identi-
fying different FFs in a logic circuit.

The Q output is called the normal FF output, and Q is the inverted FF
output. Whenever we refer to the state of a FF, we are referring to the stat
of its normal (Q) output; it is understood that its inverted output (Q) is in
the opposite state. For example, if we say that a FF is in the HIGH (1) stal
we mean that Q = 1; if we say that a FF is in the LOW (0) state, we mean
that Q = 0. Of course, the Q state will always be the inverse of Q.

The two possible operating states for a FF are summarized in Figure
5-2(b). Note that the HIGH or 1 state (Q = 1/Q = 0) is also referred to as t
SET state. Whenever the inputs to a FF cause it to go to the Q = 1 state,
call this setting the FF; the FF has been set. In a similar way, the LOW or

Output states

il Q ——e@ Normal Q=1,Q=0: called HIGH or 1

i output state; also called SET st
FF

Inputs
— Q ——e Inverted Q=0,Q=1: called LOW or 0 state;
output also called CLEAR or
(a) RESET state
(b)

FIGURE 5-2 General flip-flop symbol and definition of its two possible output stat

35

IPR2024-00995
Powermat Ex. 2003
Page 35 of 83



Powermat Technologies Ltd. v Anker Innovations Ltd. — Case No. 5:23-cv-00052 (E.D. of Texas)

0 state (Q = 0/Q = 1) is also referred to as the CLEAR or RESET state.
Whenever the inputs to a FF cause it to go to the Q = 0 state, we call this
clearing or resetting the FF; the FF has been cleared (reset). As we shall see,
many FFs will have a SET input and/or a CLEAR (RESET) input that is
used to drive the FF into a specific output state.

As the symbol in Figure 5-2(a) implies, a FF can have one or more inputs.
These inputs are used to cause the FF to switch back and forth (“flip-flop™)
between its possible output states. We will find out that most FF inputs need
only to be momentarily activated (pulsed) in order to cause a change in the
FF output state, and the output will remain in that new state even after the
input pulse is over. This is the FF’s memory characteristic.

The flip-flop is known by other names, including latch and bistable mul-
tivibrator. The term latch is used for certain types of flip-flops that we will
describe. The term bistable multivibrator is the more technical name for a
flip-flop, but it is too much of a mouthful to be used regularly.
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5-1 NAND GATE LATCH

The most basic FF circuit can be constructed from either two NAND gates or
two NOR gates. The NAND gate version, called a NAND gate latch or simply
a latch, is shown in Figure 5-3(a). The two NAND gates are cross-coupled so
that the output of NAND-1 is connected to one of the inputs of NAND-2, and
vice versa. The gate outputs, labeled Q and Q, respectively, are the latch out-
puts. Under normal conditions, these outputs will always be the inverse of
each other. There are two latch inputs: the SET input is the input that sets Q
to the 1 state; the RESET input is the input that resets Q to the 0 state.

....

and one of them will be pulsed LOW whenever we want to change the latch
outputs. We begin our analysis by showing that there are two equally likely
output states when SET = RESET = 1. One possibility is shown in Figure 5-
3(a), where we have Q = 0 and Q = 1. With Q = 0, the inputs to NAND-2 are
0 and 1, which produce Q = 1. The 1 from Q causes NAND-1 to have a 1 at
both inputs to produce a 0 output at Q. In effect, what we have is the LOW at
the NAND-1 output producing a HIGH at the NAND-2 output, which, in turn,
keeps the NAND-1 output LOW.

The second possibility is shown in Figure 5-3(b), where Q = 1 and Q = 0.
The HIGH from NAND-1 produces a LOW at the NAND-2 output, which, in
turn, keeps the NAND-1 output HIGH. Thus, there are two possible output
states when SET = RESET = 1; as we shall soon see, the one that actually
exists will depend on what has occurred previously at the inputs.

1 1
SET ——| j 0 Q SET &——] ) 1 Q
1 1
1 Q 0 Q
1 2 1 2
RESET @&—— RESET &—
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212

CHAPTER 5/FLIp-FLOPS AND RELATED DEVICES

Setting the Latch (FF)
Now let’s investigate what happens when the SET input is momentar;
pulsed LOW while RESET is kept HIGH. Figure 5-4(a) shows what happe
when Q = 0 prior to the occurrence of the pulse. As SET is pulsed LOW
time ty, Q will go HIGH, and this HIGH will force Q to go LOW so th
NAND-1 now has two LOW inputs. Thus, when SET returns to the 1 state
ty, the NAND-1 output remains HIGH, which, in turn, keeps the NAND-2 ou
put LOW.

§ 3
to 1y |

I
to “1
1\|
1 . 0 | 1 1 . 0
RESET o RESET
to 4

(a)

;| 1 1 1
I
0 I SET Q : 0 | I SET Q
0

(b)

FIGURE 5-4 Pulsing the SET input to the 0 state when (a) Q = 0 prior to SET
pulse; (b) Q = 1 prior to SET pulse. Note that, in both cases, Q ends up HIGH.

Figure 5-4(b) shows what happens when Q = 1 and Q = 0 prior to the aj
plication of the SET pulse. Since Q = 0 is already keeping the NAND-1 ol
put HIGH, the LOW pulse at SET will not change anything. Thus, when S|
returns HIGH, the latch outputs are still in the Q = 1, Q = 0 state.

We can summarize Figure 5-4 by stating that a LOW pulse on the SET
put will always cause the latch to end up in the Q = 1 state. This operation

called setting the latch or FF.

Resetting the Latch (FF)

Now let’s consider what occurs when the RESET input is pulsed LOW whil
SET is kept HIGH. Figure 5-5(a) shows what happens when Q = 0 and Q =

to 4 @ o Y i

FIGURE 5-5 Pulsing the RESET input to the LOW state when (a) Q = 0 prior to
RESET pulse; (b) Q = 1 prior to RESET pulse. In each case, Q ends up LOW.
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prior to the application of the pulse. Since Q = 0 is already keeping the
NAND-2 output HIGH, the LOW pulse at RESET will not have any effect.
When RESET returns HIGH, the latch outputs are still Q = 0 and Q = 1.

Figure 5-5(b) shows the situation where Q = 1 prior to the occurrence of
the RESET pulse. As RESET is pulsed LOW at ¢, Q will go HIGH, and this
HIGH forces Q to go LOW so that NAND-2 now has two LOW inputs. Thus,
when RESET returns HIGH at t;, the NAND-2 output remains HIGH, which,
in turn, keeps the NAND-1 output LOW.

Figure 5-5 can be summarized by stating that a LOW pulse on the RESET
input will always cause the latch to end up in the Q = 0 state. This operation
is called clearing or resetting the latch.

Simultaneous Setting and Resetting

The last case to consider is the case where the SET and RESET inputs are si-
multaneously pulsed LOW. This will produce HIGH levels at both NAND out-
puts so that Q = Q = 1. Clearly, this is an undesired condition because the
two outputs are supposed to be inverses of each other. Furthermore, when
the SET and RESET inputs return HIGH, the resulting output state will de-
pend on which input returns HIGH first. Simultaneous transitions back to
the 1 state will produce unpredictable results. For these reasons the
SET = RESET = 0 condition is normally not used for the NAND latch.

Summary of NAND Latch

The operation described above can be conveniently placed in a function
table (Figure 5-6) and is summarized as follows:

1. SET = RESET = 1. This condition is the normal resting state, and it has
no effect on the output state. The Q and Q outputs will remain in what-
ever state they were in prior to this input condition.

2. SET = 0, RESET = 1. This will always cause the output to go to the
Q = 1 state, where it will remain even after SET returns HIGH. This is
called setting the latch.

. SET = 1, RESET = 0. This will always produce the Q = 0 state, where
the output will remain even after RESET returns HIGH. This is called
clearing or resetting the latch.

w

4. SET = RESET = 0. This condition tries to set and clear the latch at the
same time, and it produces Q = Q = 1. If the inputs are returned to 1 si-
multaneously, the resulting state is unpredictable. This input condition
should not be used.

IURE 5.6 (a) NAND SET Q
Wl (h) function table.
Set Reset Output
1 1 No change
0 1 Q=1
10 Q=0
0 0 Invalid*
Q ‘Produces Q=Q = 1.
RESET

(b)
(a)
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Tocci at 209-13.

Claim 3

’392 Baarman discloses the feedback signals carry data pertaining to the operational
parameters of said electric load. For example:

“An inductive charging system for recharging a battery. The system includes a charger circuit
and a secondary circuit. The secondary circuit includes a feedback mechanism to provide
feedback to the charger circuit through the inductive coupling of the primary coil and the
secondary coil. The charger circuit includes a frequency control mechanism for controlling
the frequency of the power applied to the primary coil at least partly in response to the
feedback from the feedback mechanism.” >392 Baarman at Abstract.

“The secondary circuit includes a feedback mechanism to provide feedback to the charger
circuit through the inductive coupling of the primary coil and the secondary coil. The charger
The system of claim 2 circuit includes a frequency control mechanism for controlling the frequency of the power
wherein said feedback applied to the primary coil at least partly in response to the feedback from the feedback

signals carry data mechanism.” >392 Baarman at [0011].

pertaining to the

operational parameters “In one embodiment, the feedback mechanism includes a subcircuit for varying the reflected
of said electric load. impedance of the secondary circuit. In this embodiment, the charger circuit may include a

feedback detector for monitoring a characteristic of the power in the charger circuit that varies
at least in part in response to changes in the reflected impedance of the secondary circuit. In
this embodiment, the feedback detector may be coupled to the primary coil to allow the
controller to monitor the current through the primary coil.” >392 Baarman at [0012].

“In one embodiment, the charger circuit includes an inverter and a tank circuit. In this
embodiment, the operating frequency of the inverter is reduced to move the frequency of the
power applied to the primary coil closer to the resonant frequency of the tank circuit, while
the operating frequency of the inverter is increased in order to move the frequency of the
power applied to the primary coil away from the resonant frequency of the tank circuit. It
would be equally possible to arrange the system such that an increase in the inverter frequency
would move the power applied to the primary coil closer to resonance and thereby increase
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power transfer while a decrease in inverter frequency would move the power applied to the
primary coil farther from the resonant frequency of the tank circuit and thereby decrease the
power transfer.” 392 Baarman at [0015].

“In another aspect, the present invention also provides a method for operating an inductive
charging system having a charger circuit with a primary coil and a secondary circuit with a
secondary coil. The method generally includes the steps of detecting whether a battery is
present in the secondary circuit and charging the battery by way of one or more charging
cycles. The charging step generally includes the steps of: applying power to a primary coil at
a frequency, evaluating feedback from the secondary circuit through the primary coil and
secondary coil inductive coupling and adjusting the frequency of the power applied to the
primary coil as a function of the feedback from the secondary circuit. In this way, the
frequency of the power applied to the primary coil is changed in order to optimize the charging
for the battery. Several charging cycles may be necessary to fully charge the battery.” *392
Baarman at [0016].

“In one embodiment, the detecting step further includes the steps of: applying a pulse of power
to the primary coil at a predetermined probe frequency, sensing the reflected impedance, and
determining whether a battery is present as a function of the sensed reflected impedance.”
’392 Baarman at [0022].

“The frequency controller 80 varies the frequency of the power applied to the primary coil 15
as a function of the feedback from the secondary circuit 8.” Baarman at [0032].

“As shown, the feedback mechanism of this embodiment generally includes an over-voltage
detector 36, an over-current detector 40, an OR gate 38, a switch 42, and a resistor 44. The
output of an over-voltage detector 36 indicates whether the voltage across the battery 34 is
above a predetermined level. Similarly, the output of an over-current detector 40 indicates
whether the current to the battery 34 is above a predetermined amount. The output of the
current detector 40 as well as the output of the voltage detector 36 are coupled to the inputs of
an OR gate 38. The OR gate 38 could be a discrete circuit, or it could be a connection between
the outputs of the detectors.” 392 Baarman at [0035].

“As stated, when the transistor 42 is turned on, increased current flows through the secondary
coil 30, causing increased current flow through the primary coil 15. This increase in current
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[y

is detected by the peak detector 22. The output of the peak detector caused by the increased
PK

current through the primary coil is shown in FIG. 6.” 392 Baarman at [0045].
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’392 Baarman at Fig. 6.

To the extent *392 Baarman does not disclose any elements of this claim limitation, it would
have been obvious to a person having ordinary skill in the art to combine, with the teachings
of the Prior Art, those elements, as known to them or as disclosed by other prior art identified
in the invalidity contentions.

For example, *169 Purdy discloses the feedback signals carry data pertaining to the operational
parameters of said electric load:

“Another example is disclosed in U.S. Pat. No. 6,362,610 to Yang. More particularly, this
patent discloses a universal USB power supply unit which includes a USB port connector and
a charging connector. The USB port connector plugs into the jack of the USB port, while the
charging connector plugs into the jack of an electronic product to be charged. The current
flowing into the USB port connector will then pass through an automatic voltage regulator.
Disposed within a housing of the automatic voltage regulator is a DC voltage transformer
which transforms the DC voltage (e.g., 5 V) coming from the USB port to the requisite voltage
supplied to a power/signal connecting jack. A feedback control voltage output circuit
compares the feedback voltage signal of the power/signal connecting jack and enables the DC
voltage transformer to output a preset voltage. The charging connector is fitted with a power
cord which includes a power/signal connector to fit the power/signal connecting jack.
Moreover, a voltage parameter associated with the particular electronic device is preset within
the charging connector using a variable resistor.” 169 Purdy at [0005].

“In view of the foregoing background, it is therefore an object of the present invention to
provide a battery charger that may be used with numerous types of portable devices and
associated batteries, and yet which may account for differences between the charging
parameters thereof.” 169 Purdy at [0007].

“[0013] More specifically, the controller may enter the learning mode upon receiving a
learning mode signal from the portable device. For example, if a portable device of an
unknown device type, or which has an unknown battery type, is connected to the charger
connector, the controller may provide an error signal to the portable device based thereon. The
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portable device may then provide the learning mode signal to the controller and communicate
the appropriate charging parameter(s) thereto once the controller enters the learning mode. As
such, the newly learned charging parameter(s) may advantageously be stored in the memory
and used upon future connections of the device and/or battery type to the battery charger.
[0014]

Additionally, the charger connector may also carry communications signals between the
controller and a host device (e.g., a computer) connected thereto. More particularly, the
communications signals may relate to at least one charging parameter. That is, the controller
may advantageously learn charging parameters from the host device as well the portable
device. Furthermore, in some embodiments the charger connector may also carry
communications signals between the portable device and the host device. Thus, the battery
charger may provide a docking station between the portable device and the host device. This
arrangement may be particularly advantageous for portable devices such as personal digital
assistants (PDASs) which not only have portable batteries, but which frequently are also used
to synchronize calendar, contact, email, and other data with a computer.

[0015]

The controller may also monitor the charging circuit to detect a charging error during charging
of the rechargeable battery. By way of example, such charging errors may include over or
undervoltage conditions, over or undercurrent conditions, excessive temperatures, exceeding
a maximum charging time, etc. The battery charger may also include an indicator connected
to the controller for providing an error indication upon detecting the charging error. For
example, the error indicator could be an LED or LCD display. Also the charger connector may
be a universal serial bus (USB) connector, for example.” 169 Purdy at [0013] — [0015].

“Even if a device or battery type is unknown to the controller 27, it may advantageously learn
or download the appropriate charging parameters for the device/battery. This allows the
charger 23 to be used with future generations or models of devices/batteries that are not
available when the battery charger 23 is manufactured, for example.

[0045]

More specifically, the controller 27 may enter a learning mode for learning the new
device/battery parameters upon receiving a learning mode signal from the portable device 21,
at Block 44. For example, the portable device 21 may store its own charging parameters and,
responsive to receiving an unknown device error signal from the controller 27, send a
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designated learning mode signal that the battery charger 23 will recognize as such. The
charging parameters for the rechargeable battery 22 may be stored in its identification circuit,
for example.

[0046]

Once the controller 27 enters the learning mode, the microprocessor 30 of the portable device
21 then communicates the appropriate charging parameters to the controller, which it then
stores in the memory 32, at Block 45. The newly learned charging parameters are then
available for use in charging the device and/or battery type, and these device types will be
recognized by the controller 27 thereafter. If a learning mode signal is not received, the battery
charger 23 will stop the charging process (Block 52).” 169 Purdy at [0044]-[0046].

“In addition, the controller 27 may also monitor the charging circuit 26 to detect a charging
error during charging of the battery 22, at Block 50. By way of example, such charging errors
may include over or undervoltage conditions, over or undercurrent conditions, excessive
temperatures, etc. Upon detecting such an error, the controller 27 may provide an error
indication via the indicator 33 (and/or an indicator of the portable device 21) upon detecting
a charging error. The controller 27 may also take corrective action responsive to the error
condition, such as limiting the charging voltage or current, or terminating charging, as
illustratively shown at Block 52. If no such error is detected, then charging continues until a
predetermined event occurs, such as a maximum charging time or charge level being reached,
at Block 53.

[0052]

In accordance with another advantageous aspect of the invention, the charger connector 24
may also carry communications signals between the controller 27 and the host device. For
example, the controller 27 may communicate with the host device over the same differential
signal lines D+, D— connected to the charger connector 24. In particular, the communications
signals may relate to one or more charging parameters. That is, the controller 27 may
download charging parameters for unknown device/battery types from the host device instead
of, or in addition to, downloading charging parameters from portable devices themselves,
[0053]

Of course, this configuration also allows the charger connector 24 to carry communications
signals between the portable device 21 and the host device. In other words, the battery charger
23 may thus be used as a docking station for allowing the portable device 21 to communicate
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with the host device while it is being charged. This arrangement may be particularly
advantageous for portable devices such as PDAs. This is because PDAs not only have portable
batteries which typically require regular re-charging, but they also typically need to
synchronize calendar, contact, email, and other data with a computer, as will be appreciated
by those of skill in the art.” *169 Purdy at [0051]-[0053].
23
24
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’169 Purdy at Figure 2.
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’169 Purdy at Figure 3.
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Additionally, Tocci discloses the feedback signals carry data pertaining to the operational
parameters of said electric load. For example:

B INTRODUCTION

The logic circuits considered thus far have been combinational circuits
whose output levels at any instant of time are dependent on the levels pres:
ent at the inputs at that time. Any prior input-level conditions have no ef-
fect on the present outputs because combinational logic circuits have no
memory. Most digital systems consist of both combinational circuits and
memory elements. |
Figure 5-1 shows a block diagram of a general digital system that com-?g
bines combinational logic gates with memory devices. The combinational
portion accepts logic signals from external inputs and from the outputs of
the memory elements. The combinational circuit operates on these inputs \
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External inputs

to produce various outputs, some of which are used to determine the bin
values to be stored in the memory elements. The outputs of some of the
memory elements, in turn, go to the inputs of logic gates in the combina-
tional circuits. This process indicates that the external outputs of a digital
system are functions of both its external inputs and the information stores
in its memory elements.

The most important memory element is the flip-flop, which is made up
of an assembly of logic gates. Even though a logic gate, by itself, has no
storage capability, several can be connected together in ways that permit
information to be stored. Several different gate arrangements are used to
produce these flip-flops (abbreviated FF).

Figure 5-2(a) is the general type of symbol used for a flip-flop. It shows
two outputs, labeled Q and (Q, that are the inverse of each other. Q/Q are t
most common designations used for a FF’s outputs. From time to time, we
will use other designations such as X/X and A/A for convenience in identi-
fying different FFs in a logic circuit.

The Q output is called the normal FF output, and Q is the inverted FF
output. Whenever we refer to the state of a FF, we are referring to the stat
of its normal (Q) output; it is understood that its inverted output (Q) is in
the opposite state. For example, if we say that a FF is in the HIGH (1) stal
we mean that Q = 1; if we say that a FF is in the LOW (0) state, we mean
that Q = 0. Of course, the Q state will always be the inverse of Q.

The two possible operating states for a FF are summarized in Figure
5-2(b). Note that the HIGH or 1 state (Q = 1/Q = 0) is also referred to as t
SET state. Whenever the inputs to a FF cause it to go to the Q = 1 state,
call this setting the FF; the FF has been set. In a similar way, the LOW or

Output states

il Q ——e@ Normal Q=1,Q=0: called HIGH or 1

i output state; also called SET st
FF

Inputs
— Q ——e Inverted Q=0,Q=1: called LOW or 0 state;
output also called CLEAR or
(a) RESET state
(b)

FIGURE 5-2 General flip-flop symbol and definition of its two possible output stat
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0 state (Q = 0/Q = 1) is also referred to as the CLEAR or RESET state.
Whenever the inputs to a FF cause it to go to the Q = 0 state, we call this
clearing or resetting the FF; the FF has been cleared (reset). As we shall see,
many FFs will have a SET input and/or a CLEAR (RESET) input that is
used to drive the FF into a specific output state.

As the symbol in Figure 5-2(a) implies, a FF can have one or more inputs.
These inputs are used to cause the FF to switch back and forth (“flip-flop™)
between its possible output states. We will find out that most FF inputs need
only to be momentarily activated (pulsed) in order to cause a change in the
FF output state, and the output will remain in that new state even after the
input pulse is over. This is the FF’s memory characteristic.

The flip-flop is known by other names, including latch and bistable mul-
tivibrator. The term latch is used for certain types of flip-flops that we will
describe. The term bistable multivibrator is the more technical name for a
flip-flop, but it is too much of a mouthful to be used regularly.
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5-1 NAND GATE LATCH

The most basic FF circuit can be constructed from either two NAND gates or
two NOR gates. The NAND gate version, called a NAND gate latch or simply
a latch, is shown in Figure 5-3(a). The two NAND gates are cross-coupled so
that the output of NAND-1 is connected to one of the inputs of NAND-2, and
vice versa. The gate outputs, labeled Q and Q, respectively, are the latch out-
puts. Under normal conditions, these outputs will always be the inverse of
each other. There are two latch inputs: the SET input is the input that sets Q
to the 1 state; the RESET input is the input that resets Q to the 0 state.

....

and one of them will be pulsed LOW whenever we want to change the latch
outputs. We begin our analysis by showing that there are two equally likely
output states when SET = RESET = 1. One possibility is shown in Figure 5-
3(a), where we have Q = 0 and Q = 1. With Q = 0, the inputs to NAND-2 are
0 and 1, which produce Q = 1. The 1 from Q causes NAND-1 to have a 1 at
both inputs to produce a 0 output at Q. In effect, what we have is the LOW at
the NAND-1 output producing a HIGH at the NAND-2 output, which, in turn,
keeps the NAND-1 output LOW.

The second possibility is shown in Figure 5-3(b), where Q = 1 and Q = 0.
The HIGH from NAND-1 produces a LOW at the NAND-2 output, which, in
turn, keeps the NAND-1 output HIGH. Thus, there are two possible output
states when SET = RESET = 1; as we shall soon see, the one that actually
exists will depend on what has occurred previously at the inputs.

1 1
SET ——| j 0 Q SET &——] ) 1 Q
1 1
1 Q 0 Q
1 2 1 2
RESET @&—— RESET &—
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212

CHAPTER 5/FLIp-FLOPS AND RELATED DEVICES

Setting the Latch (FF)
Now let’s investigate what happens when the SET input is momentar;
pulsed LOW while RESET is kept HIGH. Figure 5-4(a) shows what happe
when Q = 0 prior to the occurrence of the pulse. As SET is pulsed LOW
time ty, Q will go HIGH, and this HIGH will force Q to go LOW so th
NAND-1 now has two LOW inputs. Thus, when SET returns to the 1 state
ty, the NAND-1 output remains HIGH, which, in turn, keeps the NAND-2 ou
put LOW.

§ 3
to 1y |

I
to “1
1\|
1 . 0 | 1 1 . 0
RESET o RESET
to 4

(a)

;| 1 1 1
I
0 I SET Q : 0 | I SET Q
0

(b)

FIGURE 5-4 Pulsing the SET input to the 0 state when (a) Q = 0 prior to SET
pulse; (b) Q = 1 prior to SET pulse. Note that, in both cases, Q ends up HIGH.

Figure 5-4(b) shows what happens when Q = 1 and Q = 0 prior to the aj
plication of the SET pulse. Since Q = 0 is already keeping the NAND-1 ol
put HIGH, the LOW pulse at SET will not change anything. Thus, when S|
returns HIGH, the latch outputs are still in the Q = 1, Q = 0 state.

We can summarize Figure 5-4 by stating that a LOW pulse on the SET
put will always cause the latch to end up in the Q = 1 state. This operation

called setting the latch or FF.

Resetting the Latch (FF)

Now let’s consider what occurs when the RESET input is pulsed LOW whil
SET is kept HIGH. Figure 5-5(a) shows what happens when Q = 0 and Q =

to 4 @ o Y i

FIGURE 5-5 Pulsing the RESET input to the LOW state when (a) Q = 0 prior to
RESET pulse; (b) Q = 1 prior to RESET pulse. In each case, Q ends up LOW.
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SEcTioN 5-1/NAND GATE LATCH 213

prior to the application of the pulse. Since Q = 0 is already keeping the
NAND-2 output HIGH, the LOW pulse at RESET will not have any effect.
When RESET returns HIGH, the latch outputs are still Q = 0 and Q = 1.

Figure 5-5(b) shows the situation where Q = 1 prior to the occurrence of
the RESET pulse. As RESET is pulsed LOW at ¢, Q will go HIGH, and this
HIGH forces Q to go LOW so that NAND-2 now has two LOW inputs. Thus,
when RESET returns HIGH at t;, the NAND-2 output remains HIGH, which,
in turn, keeps the NAND-1 output LOW.

Figure 5-5 can be summarized by stating that a LOW pulse on the RESET
input will always cause the latch to end up in the Q = 0 state. This operation
is called clearing or resetting the latch.

Simultaneous Setting and Resetting

The last case to consider is the case where the SET and RESET inputs are si-
multaneously pulsed LOW. This will produce HIGH levels at both NAND out-
puts so that Q = Q = 1. Clearly, this is an undesired condition because the
two outputs are supposed to be inverses of each other. Furthermore, when
the SET and RESET inputs return HIGH, the resulting output state will de-
pend on which input returns HIGH first. Simultaneous transitions back to
the 1 state will produce unpredictable results. For these reasons the
SET = RESET = 0 condition is normally not used for the NAND latch.

Summary of NAND Latch

The operation described above can be conveniently placed in a function
table (Figure 5-6) and is summarized as follows:

1. SET = RESET = 1. This condition is the normal resting state, and it has
no effect on the output state. The Q and Q outputs will remain in what-
ever state they were in prior to this input condition.

2. SET = 0, RESET = 1. This will always cause the output to go to the
Q = 1 state, where it will remain even after SET returns HIGH. This is
called setting the latch.

. SET = 1, RESET = 0. This will always produce the Q = 0 state, where
the output will remain even after RESET returns HIGH. This is called
clearing or resetting the latch.

w

4. SET = RESET = 0. This condition tries to set and clear the latch at the
same time, and it produces Q = Q = 1. If the inputs are returned to 1 si-
multaneously, the resulting state is unpredictable. This input condition
should not be used.

IURE 5.6 (a) NAND SET Q
Wl (h) function table.
Set Reset Output
1 1 No change
0 1 Q=1
10 Q=0
0 0 Invalid*
Q ‘Produces Q=Q = 1.
RESET

(b)
(a)
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| Tocci at 209-13.

Claim 4

The system of claim 3
wherein said operational
parameters are selected
from the group
consisting of:

required operating
voltage for said electric
load,;

required operating
current for said electric
load,;

required operating
temperature for said
electric load;

required operating
power for said electric
load,;

measured operating
voltage for said electric
load;

measured operating
current for said electric
load,;

measured operating
temperature for said
electric load;

measured operating
power for said electric
load,;

power delivered to said
primary inductive coil;

’392 Baarman discloses operational parameters. For example:

“As shown, the feedback mechanism of this embodiment generally includes an over-voltage
detector 36, an over-current detector 40, an OR gate 38, a switch 42, and a resistor 44. The
output of an over-voltage detector 36 indicates whether the voltage across the battery 34 is
above a predetermined level. Similarly, the output of an over-current detector 40 indicates
whether the current to the battery 34 is above a predetermined amount. The output of the
current detector 40 as well as the output of the voltage detector 36 are coupled to the inputs of
an OR gate 38. The OR gate 38 could be a discrete circuit, or it could be a connection between
the outputs of the detectors.” 392 Baarman at [0035].

“The output of the OR gate 38 is coupled to the switch 42. The switch 42 is controlled by the
output of the OR gate 38 and is connected in series between the rectifier 32 and the resistor
44. The switch 42 could be any suitable switch such as a bipolar transistor, a field effect
transistor, or an insulated gate bipolar transistor. The resistor 44 is connected in series between
the switch 42 and ground.” °392 Baarman at [0035].

“In operation, if the output of the over-voltage detector 36 or the output of the over-current
detector 40 indicate an over-voltage or an over-current situation, then the output of the OR
gate 38 turns on the switch 42. When the switch 42 is on, current from the rectifier 32 flows
through the resistor 44 to ground.” 392 Baarman at [0036].

54

IPR2024-00995
Powermat Ex. 2003
Page 54 of 83



Powermat Technologies Ltd. v Anker Innovations Ltd. — Case No. 5:23-cv-00052 (E.D. of Texas)
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To the extent *392 Baarman does not disclose any elements of this claim limitation, it would
have been obvious to a person having ordinary skill in the art to combine, with the teachings
of the Prior Art, those elements, as known to them or as disclosed by other prior art identified
in the invalidity contentions.

For example, *169 Purdy discloses operational parameters:

“The controller may also monitor the charging circuit to detect a charging error during
charging of the rechargeable battery. By way of example, such charging errors may include
over or undervoltage conditions, over or undercurrent conditions, excessive temperatures,
exceeding a maximum charging time, etc. The battery charger may also include an indicator
connected to the controller for providing an error indication upon detecting the charging error.
For example, the error indicator could be an LED or LCD display. Also the charger connector
may be a universal serial bus (USB) connector, for example.” *169 Purdy at [0015].

“Different portable device types will typically have one or more different portable device
charging parameters, and different battery types may similarly have one or more different
battery charging parameters. Table 1 provides exemplary charging parameters for two
different types of USB compatible PDAs, while Table 2 provides exemplary charging
parameters for two different types of PDA batteries.
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TABLE 1

Exemplary Device Charging Parameters

Device Charging Parameter Device Type #1 Device Type #2
Overvoltage limit (V) 6.0 5.25
Undervoltage limit (V) 4.0 4.8
Overcurrent limit (mA) 800 400
Constant current (mA) 750 350
Battery full (mA) 40 20
Battery full (V) 4.15 4.22
[0037]

TABLE 2

Exemplary Battery Charging Parameters

Battery Charging Parameter Battery Type #1 Battery Type #2
Max. Charge time (Hours) 4.0 8.0
Battery Capacity (mAh) 1000 2000

’169 Purdy at [0036] — [0037].

“Moreover, even if a charger detects the appropriate voltage level for charging a particular
battery, as with the prior art discussed above, a particular battery may support voltage or
current levels inside the acceptable ranges for device type #1, but outside those for device type
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#2, for example. Thus, while the same battery type may fit in both device types and have a
suitable operating voltage for both, charging the battery at or near its maximum charge limits
could exceed the acceptable range for device type #2, as will be appreciated by those skilled
in the art. Of course, the opposite is also true, namely that a given portable device could
support charging parameters that could damage a particular battery type.” *169 Purdy at
[0040].

Additionally, Tocci discloses operational parameters. For example:
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FIGURE 1-8 (a) Typical voltage assignments in digital system; (b) typical digital
signal timing diagram.

for example, for the voltage assignments of Figure 1-8(a), a voltage of 3.6 V
means the same as a voltage of 4.3 V. In analog systems, the exact value of a
voltage is important. For instance, if the analog voltage is proportional to the
temperature measured by a transducer, the 3.6 V would represent a different
temperature than would 4.3 V. In other words, the voltage value carries sig-
nificant information. This characteristic means that the design of accurate
analog circuitry is generally more difficult than that of digital circuitry be-
cause of the way in which exact voltage values are affected by variations in
component values, temperature, and noise (random voltage fluctuations).

Digital Signals and Timing Diagrams

Figure 1-8(b) shows a typical digital signal and how it varies over time. It is
actually a graph of voltage versus time (t) and is called a timing diagram. The
horizontal time scale is marked off at regular intervals beginning at t; and
proceeding to ty, tp, and so on. For the example timing diagram shown here,
the signal starts at 0V (a binary 0) at time ¢; and remains there until time t;.
At ty, the signal makes a rapid transition (jump) up to 4V (a binary 1). At t,,
it jumps back down to 0V. Similar transitions occur at t3 and t5. Note that the
signal does not change at ¢4 but stays at 4V from t3 to ts.

The transitions on this timing diagram are drawn as vertical lines, and so
they appear to be instantaneous, when in reality they are not. In many situ-
ations, however, the transition times are so short compared to the times be-
tween transitions that we can show them on the diagram as vertical lines. We
will encounter situations later where it will be necessary to show the transi-
tions more accurately on an expanded time scale.

Timing diagrams are used extensively to show how digital signals change
with time, and especially to show the relationship between two or more dig-
ital signals in the same circuit or system. By displaying one or more digital
signals on an oscilloscope or logic analyzer, we can compare the signals to their
expected timing diagrams. This is a very important part of the testing and
troubleshooting procedures used in digital systems.

1-5 DIGITAL CIRCUITS/LOGIC CIRCUITS

Digital circuits are designed to produce output voltages that fall within the
prescribed 0 and 1 voltage ranges such as those defined in Figure 1-8.
Likewise, digital circuits are designed to respond predictably to input volt-
ages that are within the defined 0 and 1 ranges. What this means is that a
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| Tocci at 15.

Claim 5

’392 Baarman discloses a signal detector being selected from the list comprising optical
detectors, radio receivers, audio detectors and voltage peak detectors. For example:

“In one embodiment, the feedback detector is a current sensor coupled to the primary tank
circuit. In this embodiment, when the current is shunted through the feedback signaling
resistor in the secondary, the current through the secondary coil increases, which varies the
reflected impedance of the secondary circuit resulting in increased current through the primary
coil. The increase in current through the primary coil is detected by the current sensor in the
primary circuit, which could include a peak detector, thereby providing to the controller a
feedback signal for detecting whether the battery is in an over-voltage or over-current state.
In one embodiment, the frequency control mechanism makes appropriate adjustments to the
The system of claim 1 frequency to correct the over-voltage or over-current state by reducing the power supplied to

wherein said signal the secondary coil.” 392 Baarman at [0014].

detector is selected from | “In another aspect, the present invention also provides a method for operating an inductive
the list comprising charging system having a charger circuit with a primary coil and a secondary circuit with a
optical detectors, radio | secondary coil. The method generally includes the steps of detecting whether a battery is
receivers, audio present in the secondary circuit and charging the battery by way of one or more charging
detectors and voltage cycles. The charging step generally includes the steps of: applying power to a primary coil at
peak detectors. a frequency, evaluating feedback from the secondary circuit through the primary coil and

secondary coil inductive coupling and adjusting the frequency of the power applied to the
primary coil as a function of the feedback from the secondary circuit. In this way, the
frequency of the power applied to the primary coil is changed in order to optimize the charging
for the battery. Several charging cycles may be necessary to fully charge the battery.” >392
Baarman at [0016].

“In one embodiment, the detecting step further includes the steps of: applying a pulse of power
to the primary coil at a predetermined probe frequency, sensing the reflected impedance, and
determining whether a battery is present as a function of the sensed reflected impedance.”
’392 Baarman at [0022].
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“The present invention provides a simple and effective inductive charging circuit that permits
nonlinear charging profiles to be implemented in an inductive system with a small number of
components. The over-current and over-voltage detectors not only provide feedback used to
drive the frequency of the charging power, but also protect the battery from potential harmful
power conditions.” Baarman at [0023].

“As shown, the feedback mechanism of this embodiment generally includes an over-voltage
detector 36, an over-current detector 40, an OR gate 38, a switch 42, and a resistor 44. The
output of an over-voltage detector 36 indicates whether the voltage across the battery 34 is
above a predetermined level. Similarly, the output of an over-current detector 40 indicates
whether the current to the battery 34 is above a predetermined amount. The output of the
current detector 40 as well as the output of the voltage detector 36 are coupled to the inputs of
an OR gate 38. The OR gate 38 could be a discrete circuit, or it could be a connection between
the outputs of the detectors.” 392 Baarman at [0035].

“A blocking diode 64 prevents the battery 34 from discharging when the secondary coil 30 is
not receiving power or when the feedback mechanism is signaling an over-voltage or over-
current condition.” *392 Baarman at [0040].
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To the extent *392 Baarman does not disclose any elements of this claim limitation, it would
have been obvious to a person having ordinary skill in the art to combine, with the teachings
of the Prior Art, those elements, as known to them or as disclosed by other prior art identified
in the invalidity contentions.

For example, 169 Purdy discloses a signal detector being selected from the list comprising
optical detectors, radio receivers, audio detectors and voltage peak detectors:

“The detection of the identification signal may be accomplished using a variety of methods.
For example, the microprocessor 30 may detect the identification signal by detecting the
presence of an abnormal data line condition at the USB port 25, for example. As noted above,
one exemplary identification signal results from the application of voltage signals greater than
two volts to both the D+ and D— lines by the controller 27. The foregoing will be further
understood with reference to FIG. 4.

[0033]

Beginning at Block 220, the portable device 21 detects the presence of a voltage on the Vbus
line of the USB connector 25, at Block 210. The mobile device 21 then checks the state of the
D+ and D— lines, at Block 220. The D+ and D— lines are compared to a 2V reference, for
example. The controller 27 of the charger 23 may apply a logic high signal, such as +5V
reference, to both the D+ and D— lines. If the voltages on both the D+ and D— lines are greater
than 2V, then the portable device 21 determines that it is not connected to a typical USB host
or hub, and that the charger 23 has instead been detected (Block 230). The portable device 21
is then ready to charge the battery or otherwise use power provided via the Vbus and Gnd
lines (Block 260) without waiting for enumeration, and without being limited by the power
restrictions imposed by the USB specification, as will be appreciated by those skilled in the
art.” ’169 Purdy at [0032] — [0033].

“Moreover, even if a charger detects the appropriate voltage level for charging a particular
battery, as with the prior art discussed above, a particular battery may support voltage or
current levels inside the acceptable ranges for device type #1, but outside those for device type
#2, for example. Thus, while the same battery type may fit in both device types and have a
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suitable operating voltage for both, charging the battery at or near its maximum charge limits
could exceed the acceptable range for device type #2, as will be appreciated by those skilled
in the art. Of course, the opposite is also true, namely that a given portable device could
support charging parameters that could damage a particular battery type.” 169 Purdy at
[0040].

“In addition, the controller 27 may also monitor the charging circuit 26 to detect a charging
error during charging of the battery 22, at Block 50. By way of example, such charging errors
may include over or undervoltage conditions, over or undercurrent conditions, excessive
temperatures, etc. Upon detecting such an error, the controller 27 may provide an error
indication via the indicator 33 (and/or an indicator of the portable device 21) upon detecting
a charging error. The controller 27 may also take corrective action responsive to the error
condition, such as limiting the charging voltage or current, or terminating charging, as
illustratively shown at Block 52. If no such error is detected, then charging continues until a
predetermined event occurs, such as a maximum charging time or charge level being reached,
at Block 53.” ’169 Purdy at [0051].

Additionally, Tocci discloses voltage peak detectors. For example:
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FIGURE 1-8 (a) Typical voltage assignments in digital system; (b) typical digital
signal timing diagram.

for example, for the voltage assignments of Figure 1-8(a), a voltage of 3.6 V
means the same as a voltage of 4.3 V. In analog systems, the exact value of a
voltage is important. For instance, if the analog voltage is proportional to the
temperature measured by a transducer, the 3.6 V would represent a different
temperature than would 4.3 V. In other words, the voltage value carries sig-
nificant information. This characteristic means that the design of accurate
analog circuitry is generally more difficult than that of digital circuitry be-
cause of the way in which exact voltage values are affected by variations in
component values, temperature, and noise (random voltage fluctuations).

Digital Signals and Timing Diagrams

Figure 1-8(b) shows a typical digital signal and how it varies over time. It is
actually a graph of voltage versus time (t) and is called a timing diagram. The
horizontal time scale is marked off at regular intervals beginning at t; and
proceeding to ty, tp, and so on. For the example timing diagram shown here,
the signal starts at 0V (a binary 0) at time ¢; and remains there until time t;.
At ty, the signal makes a rapid transition (jump) up to 4V (a binary 1). At t,,
it jumps back down to 0V. Similar transitions occur at t3 and t5. Note that the
signal does not change at ¢4 but stays at 4V from t3 to ts.

The transitions on this timing diagram are drawn as vertical lines, and so
they appear to be instantaneous, when in reality they are not. In many situ-
ations, however, the transition times are so short compared to the times be-
tween transitions that we can show them on the diagram as vertical lines. We
will encounter situations later where it will be necessary to show the transi-
tions more accurately on an expanded time scale.

Timing diagrams are used extensively to show how digital signals change
with time, and especially to show the relationship between two or more dig-
ital signals in the same circuit or system. By displaying one or more digital
signals on an oscilloscope or logic analyzer, we can compare the signals to their
expected timing diagrams. This is a very important part of the testing and
troubleshooting procedures used in digital systems.

1-5 DIGITAL CIRCUITS/LOGIC CIRCUITS

Digital circuits are designed to produce output voltages that fall within the
prescribed 0 and 1 voltage ranges such as those defined in Figure 1-8.
Likewise, digital circuits are designed to respond predictably to input volt-
ages that are within the defined 0 and 1 ranges. What this means is that a
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Tocci at 15.

Claim 6

’392 Baarman discloses driver further comprising a voltage monitor for monitoring the
amplitude of a primary voltage across said primary coil. For example:

“An inductive system for recharging a battery, such as a Li-lon battery, having a unique
charging cycle generally includes a charger circuit having a primary coil for inductively
supplying charging power and a secondary circuit for inductively receiving the charging
power and applying that power to a battery.” 392 Baarman at [0011].

“In one embodiment, the feedback mechanism includes a subcircuit for varying the reflected
impedance of the secondary circuit. In this embodiment, the charger circuit may include a
The system of claim 1 feedback detector for monitoring a characteristic of the power in the charger circuit that varies

wherein said driver at least in part in response to changes in the reflected impedance of the secondary circuit. In
further comprises a this embodiment, the feedback detector may be coupled to the primary coil to allow the
voltage monitor for controller to monitor the current through the primary coil.” >392 Baarman at [0012].
monitoring the

amplitude of a primary | “In one embodiment, the feedback detector is a current sensor coupled to the primary tank
voltage across said circuit. In this embodiment, when the current is shunted through the feedback signaling
primary coil. resistor in the secondary, the current through the secondary coil increases, which varies the

reflected impedance of the secondary circuit resulting in increased current through the primary
coil. The increase in current through the primary coil is detected by the current sensor in the
primary circuit, which could include a peak detector, thereby providing to the controller a
feedback signal for detecting whether the battery is in an over-voltage or over-current state.
In one embodiment, the frequency control mechanism makes appropriate adjustments to the
frequency to correct the over-voltage or over-current state by reducing the power supplied to
the secondary coil.” 392 Baarman at [0014].

“The frequency controller 80 varies the frequency of the power applied to the primary coil 15
as a function of the feedback from the secondary circuit 8.” Baarman at [0032].
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“As shown, the feedback mechanism of this embodiment generally includes an over-voltage
detector 36, an over-current detector 40, an OR gate 38, a switch 42, and a resistor 44. The
output of an over-voltage detector 36 indicates whether the voltage across the battery 34 is
above a predetermined level. Similarly, the output of an over-current detector 40 indicates
whether the current to the battery 34 is above a predetermined amount. The output of the
current detector 40 as well as the output of the voltage detector 36 are coupled to the inputs of
an OR gate 38. The OR gate 38 could be a discrete circuit, or it could be a connection between
the outputs of the detectors.” 392 Baarman at [0035].

“The controller 20 continuously samples the output of the peak detector 22. When a sudden
increase is detected, an internal flag referred to as FB_flag is set. When a decrease is detected,
FB_flag is cleared. However, a copy of FB_flag referred to hereinafter as FB_latch is also set.
FB_latch is not cleared when a decrease is detected. It can only be cleared by the controller
20. FB_latch therefore can be checked periodically by controller 20 to determine whether an
over-voltage condition or an over-current condition occurred during a given period of time.
Thus, the system provides a feedback mechanism to the controller.” >392 Baarman at [0046].

To the extent 392 Baarman does not disclose any elements of this claim limitation, it would
have been obvious to a person having ordinary skill in the art to combine, with the teachings
of the Prior Art, those elements, as known to them or as disclosed by other prior art
identified in the invalidity contentions.

For example. *169 Purdy discloses a driver further comprising a voltage monitor for
monitoring the amplitude of a primary voltage across said primary coil:

“The controller may also monitor the charging circuit to detect a charging error during
charging of the rechargeable battery. By way of example, such charging errors may include
over or undervoltage conditions, over or undercurrent conditions, excessive temperatures,
exceeding a maximum charging time, etc. The battery charger may also include an indicator
connected to the controller for providing an error indication upon detecting the charging
error. For example, the error indicator could be an LED or LCD display. Also the charger
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connector may be a universal serial bus (USB) connector, for example.” *169 Purdy at
[0015].

“The controller 27 may also cause the portable device 21 to identify a battery charge level of
the battery 22 and use this information in establishing the actual charging parameters. For
example, the battery charge level may be communicated to the controller 27 by the
microprocessor 30 along with the portable device and battery types (Block 41). The battery
charge level may also be sent to the controller 27 during charging, if desired, to help
determine when the battery 22 has reached its full charge. This could be done automatically
by the microprocessor 30 at predetermined intervals, or upon request by the controller 27,
for example. The controller 27 may also determine when the battery 22 has been fully
charged based upon a charging parameter, e.g., a steady state current value which indicates
when a battery has been completely charged, for example.

[0051]

In addition, the controller 27 may also monitor the charging circuit 26 to detect a charging
error during charging of the battery 22, at Block 50. By way of example, such charging
errors may include over or undervoltage conditions, over or undercurrent conditions,
excessive temperatures, etc. Upon detecting such an error, the controller 27 may provide an
error indication via the indicator 33 (and/or an indicator of the portable device 21) upon
detecting a charging error. The controller 27 may also take corrective action responsive to
the error condition, such as limiting the charging voltage or current, or terminating charging,
as illustratively shown at Block 52. If no such error is detected, then charging continues until
a predetermined event occurs, such as a maximum charging time or charge level being
reached, at Block 53.” 169 Purdy at [0050] — [0051].

Additionally, *078 Frank discloses the driver further comprising a voltage monitor for
monitoring the amplitude of a primary voltage across said primary coil. For example:

“The method is based on connecting the at least one winding to the source of electrical
energy; increasing driving power from the source of electrical energy applied to the at least
one winding until current in the at least one winding provided from the source of electrical
energy reaches a predetermined level which is below a core saturation current level of the
transformer whose at least one winding is having its resistance measured or a current limit of

68
IPR2024-00995
Powermat Ex. 2003
Page 68 of 83



Powermat Technologies Ltd. v Anker Innovations Ltd. — Case No. 5:23-cv-00052 (E.D. of Texas)

the source of electrical energy; controlling the power from the source of electrical energy
applied to the at least one winding to maintain the predetermined current flowing through
the at least one winding over a desired time period sufficient to cause a L di/dt contribution
to the voltage drop across the at least one winding to decrease below a threshold level; and
calculating the resistance of the at least one winding from the measured current flowing
through the at least one winding and the voltage drop across the at least one winding.” 078
Frank at 3:6-22.

“The method of transformer winding resistance measurements in accordance to the present
invention is based on the active control of the voltage V(t) in the Equation (1) to maintain a
predetermined current flowing through the at least one winding over a desired period of time
sufficient to cause a L di/dt contribution to the voltage drop across the at least one winding
to decrease below a threshold level. The power source in accordance to the present invention
is shown in a block diagram in FIG. 1.

A first embodiment of a transformer winding resistance measuring device 10 shown in FIG.
1 is powered by a power supply 12 which, when attached to an external source of electrical
energy (not illustrated), provides electrical power to the components of the device. A
controllable power electronics module 14 provides a desired test current signal with the
maximum current substantially lower than the core saturation current to the connecting
terminals 16 of the winding resistance measuring configuration 19 comprising at least one
winding as for example illustrated in FIGS. 5 a—d. A current monitor 18 measures the
current flowing in the winding resistance measuring configuration as for example without
limitation illustrated in FIGS. 5 a—d during the testing, and a voltage monitor 20 that
measures the voltage drop over the winding resistance measuring configuration 14. A
control system 22 controls the controllable power module to generate the test current signal
according to predetermined values, user input and measured currents and voltage drop
values, calculates, stores, and communicates measured resistances, and provides interfacing
with the device users.

The power electronic module 14 can be designed as a controllable voltage source providing
an increase of the driving voltage during the ramping of the current flowing through the at
least one winding such as but not limited to the configuration of FIGS. 5 a—d. When the
current approaches the desired predetermined test current value, the driving voltage is
modified by a feedback loop or otherwise in order to stabilize the current flowing through
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the at least one winding, and achieve the di/dt=0 condition. Equivalently, the power
electronic module 14 can be designed as a controllable current source that directly controls
the current inserted in the at least one winding through the connecting terminals 16, both
during the current ramp-up to the desired test current value and during a measurement phase
when the substantially constant measurement current with di/dt=0 is maintained at which
time the resistance of the at least one winding is calculated from the voltage and current
measured by the current and voltage monitors 18 and 20. The voltage source and the current
source designs are functionally equivalent. The inspection of the equation (1) directly
implies that the increase of the voltage V(t) must result in the positive di/dt and the increase
in the current i(t). Once the condition di/dt=0 is achieved, the voltage and current are linearly
related and the control of either one of the two values causally results in the control of the
other.

The control system 22 continuously receives and stores the time-dependent values of the
current flowing in the resistance measuring configuration measured by the current monitor
18 and the time-dependent values of the voltage drop as measured by the voltage monitor
20.” 078 Frank at 5:50-6:42.

“The method of operation of the transformer winding resistance measuring device 10 shown
in FIG. 1 is presented in the flowchart form in FIG. 2. The flowchart illustrates a feedback
loop controlled algorithm.” 078 Frank at 7:18-21.

“The current i flowing throw the winding measuring configuration 19 and the voltage drop v
over the winding measuring configuration is sampled during the measurement as represented
by step 39.” °078 Frank at 7:44-47.

“The active current control feature of the apparatus of the invention that keeps di(e0)/dt=0
also means that the magnetic relationship between different transformer windings does not
influence resistance measurements. Any individual transformer winding (primary,
secondary, tertiary, diagnostic etc.) can comprise a winding resistance measuring
configuration, as shown without limitation in the FIG. 5 a, and can be measured
independently. Also any set of windings can be connected in series (FIG. 5 b), parallel (FIG.
5 ¢), or a parallel-series winding resistance measuring configuration (FIG. 5 d) and the
equivalent resistance may be measured without regard of any other winding not connected in
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the winding resistance measuring configuration. The equivalent resistance measurement of a
series winding resistance measuring configuration of (FIG. 5 b)is frequently used in the
transformer diagnostic art for detection of the potential damages of winding conductors. The
parallel winding resistance measuring configuration (FIG. 5 c) can be used for detection of
the insulation failure between windings, while the parallel-series winding resistance
measuring configuration (FIG. 5 d) can be beneficial for diagnostics of multiphase
transformers.” 078 Frank at 8:52-9:6.
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’078 Frank at Figure 5.

“1. A method for measuring resistance of at least one winding of a transformer utilizing a
test current with a maximum test current less than either a core saturation current of a
transformer whose at least one winding is having its resistance measured or a current limit of
a source of electrical energy used for measuring of the resistance comprising:

selecting at least one transformer winding for measurement of winding resistance of the at
least one winding;

connecting the at least one winding to the source of electrical energy;

increasing driving power from the source of electrical energy applied to the at least one
winding until current in the at least one winding provided from the source of electrical
energy reaches a predetermined level which is below a core saturation current level of the
transformer whose at least one winding is having its resistance measured or a current limit of
the power source of electrical energy;
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controlling the power from the source of electrical energy applied to the at least one winding
to maintain the predetermined current flowing through the at least one winding over a time
period sufficient to cause a L di/dt contribution to a voltage drop across the at least one
winding to decrease below a threshold level;

and calculating the resistance of the at least one winding from a measured current flowing
through the at least one winding and a voltage drop across the at least one winding which are
measured after the time period.” 078 Frank at Claim 1.

“7. The method of claim 1 wherein the power of the source of the electrical energy is
controlled to maintain the predetermined current flowing in the at least one winding over the
time period is achieved automatically using a feedback loop.” 078 Frank at Claim 7.

“12. The method of claim 7 wherein the feedback loop uses a measured voltage drop over
the at least one winding as the input control parameter of a control of the power source of
electrical energy.” 078 Frank at Claim 12.

Additionally, Tocci discloses monitoring voltage amplitude. For example:
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Cuapter 1/INTRODUCTORY CONCEPTS

often electronic, but they can also be mechanical, magnetic, or pneumatic.
Some of the more familiar digital systems include digital computers and cal-
culators, digital audio and video equipment, and the telephone system—the
world’s largest digital system.

An analog system contains devices that manipulate physical quantities
that are represented in analog form. In an analog system, the quantities can
vary over a continuous range of values. For example, the amplitude of the
output signal to the speaker in a radio receiver can have any value between
zero and its maximum limit. Other common analog systems are audio ampli-
fiers, magnetic tape recording and playback equipment, and a simple light
dimmer switch.

Advantages of Digital Techniques

An increasing majority of applications in electronics, as well as in most other
technologies, use digital techniques to perform operations that were once
performed using analog methods. The chief reasons for the shift to digital
technology are:

-

. Digital systems are generally easier to design. The circuits used in digital
systems are switching circuits, where exact values of voltage or current
are not important, only the range (HIGH or LOW) in which they fall.

N

. Information storage is easy. This is accomplished by special devices and
circuits that can latch onto digital information and hold it for as long as
necessary, and mass storage techniques that can store billions of bits of
information in a relatively small physical space. Analog storage capabil-
ities are, by contrast, extremely limited.

w

Accuracy and precision are easier to maintain throughout the system. Once
a signal is digitized, the information it contains does not deteriorate as it
is processed. In analog systems, the voltage and current signals tend to
be distorted by the effects of temperature, humidity, and component tol-
erance variations in the circuits that process the signal.

S

. Operation can be programmed. It is fairly easy to design digital systems
whose operation is controlled by a set of stored instructions called a
program. Analog systems can also be programmed, but the variety and
the complexity of the available operations are severely limited.

4

Digital circuits are less affected by noise. Spurious fluctuations in voltage
(noise) are not as critical in digital systems because the exact value of a
voltage is not important, as long as the noise is not large enough to pre-
vent us from distinguishing a HIGH from a LOW.

=2

. More digital circuitry can be fabricated on IC chips. It is true that analog
circuitry has also benefited from the tremendous development of IC
technology, but its relative complexity and its use of devices that cannot
be economically integrated (high-value capacitors, precision resistors,
inductors, transformers) have prevented analog systems from achieving
the same high degree of integration.

Limitations of Digital Techniques
There are really very few drawbacks when using digital techniques. The two
biggest problems are:

The real world is analog.
Processing digitized signals takes time.
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| Tocci at 6.
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FIGURE 1-8 (a) Typical voltage
signal timing diagram.

gnments in digital system; (b) typical digital

for example, for the voltage assignments of Figure 1-8(a), a voltage of 3.6 V
means the same as a voltage of 4.3 V. In analog systems, the exact value of a
voltage is important. For instance, if the analog voltage is proportional to the
temperature measured by a transducer, the 3.6 V would represent a different
temperature than would 4.3 V. In other words, the voltage value carries sig-
nificant information. This characteristic means that the design of accurate
analog circuitry is generally more difficult than that of digital circuitry be-
cause of the way in which exact voltage values are affected by variations in
component values, temperature, and noise (random voltage fluctuations).

Digital Signals and Timing Diagrams

Figure 1-8(b) shows a typical digital signal and how it varies over time. It is
actually a graph of voltage versus time (t) and is called a timing diagram. The
horizontal time scale is marked off at regular intervals beginning at t; and
proceeding to ty, tp, and so on. For the example timing diagram shown here,
the signal starts at 0V (a binary 0) at time ¢; and remains there until time t;.
At ty, the signal makes a rapid transition (jump) up to 4V (a binary 1). At t,,
it jumps back down to 0'V. Similar transitions occur at t3 and t5. Note that the
signal does not change at ¢4 but stays at 4V from t3 to ts.

The transitions on this timing diagram are drawn as vertical lines, and so
they appear to be instantaneous, when in reality they are not. In many situ-
ations, however, the transition times are so short compared to the times be-
tween transitions that we can show them on the diagram as vertical lines. We
will encounter situations later where it will be necessary to show the transi-
tions more accurately on an expanded time scale.

Timing diagrams are used extensively to show how digital signals change
with time, and especially to show the relationship between two or more dig-
ital signals in the same circuit or system. By displaying one or more digital
signals on an oscilloscope or logic analyzer, we can compare the signals to their
expected timing diagrams. This is a very important part of the testing and
troubleshooting procedures used in digital systems.

1-5 DIGITAL CIRCUITS/LOGIC CIRCUITS

Digital circuits are designed to produce output voltages that fall within the
prescribed 0 and 1 voltage ranges such as those defined in Figure 1-8.
Likewise, digital circuits are designed to respond predictably to input volt-
ages that are within the defined 0 and 1 ranges. What this means is that a
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16

FIGURE 19 A digital
circuit responds to an
input’s binary level (0 or 1)
and not to its actual
voltage.

CHAPTER 1/INTRODUCTORY CONCEPTS

digital circuit will respond in the same way to all input voltages that fall
within the allowed 0 range; similarly, it will not distinguish between input
voltages that lie within the allowed 1 range.

To illustrate, Figure 1-9 represents a typical digital circuit with input v;
and output v,. The output is shown for two different input signal waveforms.
Note that v, is the same for both cases because the two input waveforms,
while differing in their exact voltage levels, are at the same binary levels.

Digital
circuit

Logic Circuits

The manner in which a digital circuit responds to an input is referred to as
the circuit’s logic. Each type of digital circuit obeys a certain set of logic
rules. For this reason, digital circuits are also called logic circuits. We will
use both terms interchangeably throughout the text. In Chapter 3, we will
see more clearly what is meant by a circuit’s “logic.”

We will be studying all the types of logic circuits that are currently used
in digital systems. Initially, our attention will be focused only on the logical
operation that these circuits perform—that is, the relationship between the
circuit inputs and outputs. We will defer any discussion of the internal cir-
cuit operation of these logic circuits until after we have developed an un-
derstanding of their logical operation.

Digital Integrated Circuits

Almost all of the digital circuits used in modern digital systems are inte-
grated circuits (ICs). The wide variety of available logic ICs has made it pos-
sible to construct complex digital systems that are smaller and more reliable
than their discrete-component counterparts.

Several integrated-circuit fabrication technologies are used to produce dig-
ital ICs, the most common being CMOS, TTL, NMOS, and ECL. Each differs in
the type of circuitry used to provide the desired logic operation. For example,
TTL (transistor-transistor logic) uses the bipolar transistor as its main circuit el-
ement, while CMOS (complementary metal-oxide-semiconductor) uses the en-
hancement-mode MOSFET as its principal circuit element. We will learn about
the various IC technologies, their characteristics, and their relative advantages
and disadvantages after we master the basic logic circuit types.
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Tocci at 15-16.

Claim 8

The system of claim 1
comprising a power
converter selected from
the group comprising: a
transformer, a DC-to-
DC converter, an AC-to-
DC converter, an AC-to-
AC converter, a flyback
transformer, a flyback
converter, a full-bridge
converter, a half-bridge
converter and a forward
converter.

’392 Baarman discloses a power converter selected from the group comprising: a transformer,
a DC-to-DC converter, an AC-to-DC converter, an AC-to-AC converter, a flyback
transformer, a flyback converter, a full-bridge converter, a half-bridge converter and a forward
converter. For example:

“In one embodiment, the charger circuit includes an inverter and a tank circuit. In this
embodiment, the operating frequency of the inverter is reduced to move the frequency of the
power applied to the primary coil closer to the resonant frequency of the tank circuit, while
the operating frequency of the inverter is increased in order to move the frequency of the
power applied to the primary coil away from the resonant frequency of the tank circuit. It
would be equally possible to arrange the system such that an increase in the inverter frequency
would move the power applied to the primary coil closer to resonance and thereby increase
power transfer while a decrease in inverter frequency would move the power applied to the
primary coil farther from the resonant frequency of the tank circuit and thereby decrease the
power transfer.” >392 Baarman at [0015].

“In the illustrated embodiment, the frequency controller 80 includes a controller 20, an
oscillator 18, a driver 16 and an inverter 10. In this embodiment, these components
collectively drive a tank circuit 12. More specifically, the inverter 10 provides AC (alternating
current) power to the tank circuit 12 from a source of DC (direct current) power 14.” *392
Baarman at [0033].

“A rectifier 32 produces a DC current from the AC current supplied by secondary coil 30. A
capacitor 62 is charged to provide a DC power source for charging the battery 34.” ’392
Baarman at [0040].
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To the extent *392 Baarman does not disclose any elements of this claim limitation, it would
have been obvious to a person having ordinary skill in the art to combine, with the teachings
of the Prior Art, those elements, as known to them or as disclosed by other prior art
identified in the invalidity contentions.

For example, *169 Purdy discloses a power converter selected from the group comprising: a
transformer, a DC-to-DC converter, an AC-to-DC converter, an AC-to-AC converter, a
flyback transformer, a flyback converter, a full-bridge converter, a half-bridge converter and
a forward converter:

“Another example is disclosed in U.S. Pat. No. 6,362,610 to Yang. More particularly, this
patent discloses a universal USB power supply unit which includes a USB port connector and
a charging connector. The USB port connector plugs into the jack of the USB port, while the
charging connector plugs into the jack of an electronic product to be charged. The current
flowing into the USB port connector will then pass through an automatic voltage regulator.
Disposed within a housing of the automatic voltage regulator is a DC voltage transformer
which transforms the DC voltage (e.g., 5 V) coming from the USB port to the requisite voltage
supplied to a power/signal connecting jack. A feedback control voltage output circuit
compares the feedback voltage signal of the power/signal connecting jack and enables the DC
voltage transformer to output a preset voltage. The charging connector is fitted with a power
cord which includes a power/signal connector to fit the power/signal connecting jack.
Moreover, a voltage parameter associated with the particular electronic device is preset within
the charging connector using a variable resistor.” *169 Purdy at [0005].

“Once the actual charging parameters are established, the charger 23 then causes the
charging circuit 26 to charge the battery 22 in accordance with these actual charging
parameters, at Block 47. The charging circuit 26 may include a power supply or transformer
for converting power from either an AC or DC source to the appropriate charging voltage
based upon the actual charging parameters. Of course, the charging circuit 26 need not
include a power supply/transformer in all embodiments. For example, in some applications
the charging circuit 26 may receive power (i.e., 5 V) from the host device via the VBUS
line. Moreover, the power supply may be carried in a different housing than the controller
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27, for example, such as in the case of a wall plug transformer. Various configurations of the
charging circuitry 26 will be readily apparent to those skilled in the art based upon a given
application.” 169 Purdy at [0049].

Additionally, Tocci discloses a power converter selected from the group comprising: a
transformer, a DC-to-DC converter, an AC-to-DC converter, an AC-to-AC converter, a
flyback transformer, a flyback converter, a full-bridge converter, a half-bridge converter and
a forward converter.
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CuapTeER 1/INTRODUCTORY CONCEPTS

often electronic, but they can also be mechanical, magnetic, or pneumatic.
Some of the more familiar digital systems include digital computers and cal-
culators, digital audio and video equipment, and the telephone system—the
world’s largest digital system.

An analog system contains devices that manipulate physical quantities
that are represented in analog form. In an analog system, the quantities can
vary over a continuous range of values. For example, the amplitude of the
output signal to the speaker in a radio receiver can have any value between
zero and its maximum limit. Other common analog systems are audio ampli-
fiers, magnetic tape recording and playback equipment, and a simple light
dimmer switch.

Advantages of Digital Techniques

An increasing majority of applications in electronics, as well as in most other
technologies, use digital techniques to perform operations that were once
performed using analog methods. The chief reasons for the shift to digital
technology are:

1. Digital systems are generally easier to design. The circuits used in digital
systems are switching circuits, where exact values of voltage or current
are not important, only the range (HIGH or LOW) in which they fall.

N

. Information storage is easy. This is accomplished by special devices and
circuits that can latch onto digital information and hold it for as long as
necessary, and mass storage techniques that can store billions of bits of
information in a relatively small physical space. Analog storage capabil-
ities are, by contrast, extremely limited.

w

. Accuracy and precision are easier to maintain throughout the system. Once
a signal is digitized, the information it contains does not deteriorate as it
is processed. In analog systems, the voltage and current signals tend to
be distorted by the effects of temperature, humidity, and component tol-
erance variations in the circuits that process the signal.

S

. Operation can be programmed. It is fairly easy to design digital systems
whose operation is controlled by a set of stored instructions called a
program. Analog systems can also be programmed, but the variety and
the complexity of the available operations are severely limited.

wn

. Digital circuits are less affected by noise. Spurious fluctuations in voltage
(noise) are not as critical in digital systems because the exact value of a
voltage is not important, as long as the noise is not large enough to pre-
vent us from distinguishing a HIGH from a LOW.

=)

. More digital circuitry can be fabricated on IC chips. It is true that analog
circuitry has also benefited from the tremendous development of IC
technology, but its relative complexity and its use of devices that cannot
be economically integrated (high-value capacitors, precision resistors,
inductors, transformers) have prevented analog systems from achieving
the same high degree of integration.

Limitations of Digital Techniques
There are really very few drawbacks when using digital techniques. The two
biggest problems are:

The real world is analog.
Processing digitized signals takes time.
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| Tocci at 6.
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