Mojo Mobility Inc v. Samsung Elecs. Co. Ltd., et al., No. 2:22-cv-00398 (E.D. Tex.)
Ex. 2 to Feb. 28, 2023 P.R. 3-1 Contentions:. Infringement of U.S. Patent 9,577,440 by Samsung

US9577440B2 | nductive power source and charging system

l. Samsung I nfringement
This chart refersto versions of the WPC Standard, including exemplary versions 1.1.2 and 1.2.4, as part
of its evidence of infringement. However, this should not be interpreted to limit Plaintiff’ s infringement
contentions to products complying with any particular version of the Wireless Power Consortium (WPC)
standard (or products complying with the standard at all).

1. A mobile device capable of inductive powering or charging by a universal base unit for
charging of different mobile devices and/or batteries of different charging characteristics
associated therewith, comprising:

As detailed below by representative products, the 440 Accused Products that can receive wireless power
are accused under this claim (“440 Claim 1 Accused Products’). The 440 Claim 1 Accused Products fit
the description in this introductory part of the claim. Each is capable of receiving inductive power from a
base unit that can wirelessy charge different mobile devices and/or batteries with different charging
characteristics as specified by thisintroductory part of the claim.

Samsung Galaxy smartphones

The S7 and S22 Ultra are presented as representative of the Samsung smartphones that are 440 Claim 1
Accused Products. Each can receive wireless power by awireless charger that can charge devices of
different charging characteristics (e.g., each can be charged by a WPC-certified charger), as specified by
claim 1. The S7 and S22 Ultra have been tested and certified to conform to the WPC Standard as shown
below.

https://www.samsung.com/gl obal/gal axy/what-is/wirel ess-charging/
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https://www.wirel esspowerconsortium.com/products/1549

https://www.wirel esspowerconsortium.com/products/12711

Samsung ear bud products

The charging cases for the Buds and Buds2 are presented as representative of the Samsung earbud
products that are 440 Claim 1 Accused Products. Each can receive wireless power from a wireless charger
that can charge devices of different charging characteristics (e.g., each can be charged by a WPC-certified
charger), as specified by claim 1.

For example, Buds and Buds2 cases include a battery (red rectangle) which can be charged
wirelessly/inductively viatheir wireless receiver charging coil (green rectangle) included therein.
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Buds

https://www.youtube.com/watch?v=M g60pvM zguY
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https://www.youtube.com/watch?v=Au9FHHmMA Sjo

https://www.youtube.com/watch2v=Au9FHHmMASjo
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Buds2

https://www.youtube.com/watch?v=IR6FC5gE-vI& ab channel=52audio
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BudsLive

https://www.youtube.com/watch?v=eHatY tJFECQ
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The Buds and Buds2 cases are interoperable with WPC wireless chargers. The Buds2 case is specifically
WPC/Qi-certified showing adherence to its specifications and being able to be charged on a WPC charger

https://www.wirel esspowerconsortium.com/products/11427

Page 9 of 131



Mojo Mobility Inc v. Samsung Elecs. Co. Ltd., et al., No. 2:22-cv-00398 (E.D. Tex.)
Ex. 2 to Feb. 28, 2023 P.R. 3-1 Contentions: Infringement of U.S. Patent 9,577,440 by Samsung

Samsung wear ables

The Watch4 is presented as representative of the Samsung wearables that are 440 Claim 1 Accused
Products. Each is able to receive wireless power from awireless charger that can charge devices of
different charging characteristics (e.g., each can be wirelessly charged by the S10 and S22 Ultra
smartphones or Samsung wireless chargers such as the 5400 Duo Pad and the 6300 Trio Pad which can
each wirelesdly charge various WPC-certified receivers), as specified by claim 1.
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https://www.samsung.com/us/support/answer/ANS00082564/

Compatible Samsung devices

Most Qi-Compatible Samsung devices can be charged with Wireless PowerShare, but check out the full list of compatible devices
justin case. The speed and power of the charge will vary by device.

Phones that can use and also be charged with Wireless PowerShare:

* Galaxy S22, S22+, and S22 Ultra * Galaxy Fold, Z Fold2, Z Fold3 and Z Fold4

* Galaxy S21, 521+, and S21 Ultra * Galaxy Z Flip, Z Flip 5G, Z Flip3 and Z Flip4

¢ Note20 5G and Note20 Ultra 5G * Galaxy S20 5G, S20+ 5G, S20 Ultra 5G, and S20 FE
* Galaxy Note10, Note10+, and Note10+ 5G * Galaxy S10e, S10, S10+, and S10 5G

Other devices that can be charged by Wireless PowerShare:

* Galaxy Buds, Galaxy Buds2, Galaxy Buds+, Galaxy Buds * Galaxy S7/S7 Edge, S8/S8+, S9/59+, Note8, and Note9
Live, Galaxy Buds Pro, and Galaxy Buds2 Pro * Galaxy Watch Active and Galaxy Watch Active2

* Galaxy Watch, Galaxy Watch3, Galaxy Watch4 series,
Galaxy Watch5 series, Gear Sport, and Gear S3

a battery, wherein one or both of a mobile device and the battery have particular charging
characteristics associated therewith;

The 440 Claim 1 Accused Products meet this part of the 440 claim 1 as they each comprise a battery.
Particular charging characteristics such as rate of charge and battery capacity are associated with one or
both of a mobile device and the battery.

Samsung Galaxy smartphones

The S7 smartphone includes a battery. Moreover, certain charging characteristics are associated with the
S7 and/or the battery included therein.

https://www.ifixit.com/Teardown/Samsung+Gal axy+S7+Teardown/56686
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The S22 Ultra smartphone also includes a battery. Certain charging characteristics are associated with the
S22 Ultralits battery.

https://www.ifixit.com/News/57567/gal axy-s22-teardowns-appl e-is-making-samsung-sweat
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https://www.wirel esspowerconsortium.com/products/12711

Samsung ear bud products

The case of each of the Buds and Buds2 includes a battery having particular charging characteristics. The
Samsung PMIC in these cases is designed to receive power inductively and charge the earbud case battery
according to its particular charging characteristics.
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Buds

https://www.youtube.com/watch?v=M g60pvM zquY

https://www.youtube.com/watch2v=Au9FHHmMASjo
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Buds2

https://www.youtube.com/watch?/=IR6FC5qE-vI& ab channel=52audio
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https://www.wirel esspowerconsortium.com/products/11427

BudsLive

https://www.youtube.com/watch?v=eHatY tJFECQ
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Samsung wear ables

The representative Galaxy Watch4 includes a battery having particular charging characteristics.
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Watch4

https://www.ifixit.com/Teardown/Samsung+Gal axy+Watch4+and+Watch4+Cl assic+T eardown/144595
(Galaxy Watch4)
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https.//www.gsmarena.com/samsung_galaxy watch4-11045.php (Galaxy Watch4)

areceiver and receiver coil, for one of inductively powering the device or charging the battery in
the mobile device, wherein the receiver isone of attached to or incorporated into the battery or
the mobile device, and wherein the receiver coil has a generally planar shape so that a magnetic
field received in a direction substantially perpendicular to the plane of the receiver coil isused to
inductively generate a current in the receiver coil;

The 440 Claim 1 Accused Products meet this part of the 440 claim 1 as they each comprise areceiver and
areceiver coil for inductively powering the device and/or charging its battery. The receiver coil included
in the 440 Claim 1 Accused Productsis a generally planar receiver coil. A current isinduced in the
receiver coil by asubstantially perpendicular magnetic field.

Samsung Galaxy smartphones

The S7 smartphone includes a wireless power receiver ASIC (e.g., an IDT/Renesas P9221 ASIC), which
is an integrated receiver circuit for wireless power transfer.

https://www.ifixit.com/T eardown/Samsung+Gal axy+S7+T eardown/56686
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The S7 smartphone further includes a planar receiver coil shown below.

https://www.ifixit.com/T eardown/Samsung+Gal axy+S7+T eardown/56686

The S22 Ultra also includes an integrated transceiver (transmitter / receiver) circuit for wireless power
transfer (e.g., the Renesas/IDT P9320S ASIC) aong with a planar receiver coil.

https://www.ifixit.com/Guide/Samsung+Gal axy+S22+Ultra+Chip+ID/148073
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The S22 Ultraalso includes a generally planar receiver coil as shown below.
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Samsung ear bud products

The Buds and Buds2 earbuds satisfy this portion of the claim as the case of each includes a receiver
(comprising a microcontroller and associated circuitry or an integrated wireless power ASIC such asthe
MUAOQ1 ASIC) and a planar receiver coil to receive wireless power, as specified by this part of the claim.
The case of each of the Buds and the Buds2 is interoperable with the WPC Standard, with the Buds2
being specifically certified for WPC 1.2.4 as shown below.

https://www.youtube.com/watchv=Au9FHHmMA Sjo
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Samsung S2MIWO03X
Wireless Power Receiver

__| ETEK ET9513A Battery Charger

ABOV Microcontroller
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https://www.wirel esspowerconsortium.com/products/11427

https://www.qucox.com/samsung-gal axy-buds2-teardwon/

The receiver coil for the Buds case is shown below.
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https://www.youtube.com/watch?v=M g60pvM zquY
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https://www.youtube.com/watch?v=Au9FHHmMA Sjo

Page 28 of 131



Mojo Mobility Inc v. Samsung Elecs. Co. Ltd., et al., No. 2:22-cv-00398 (E.D. Tex.)
Ex. 2 to Feb. 28, 2023 P.R. 3-1 Contentions:. Infringement of U.S. Patent 9,577,440 by Samsung

https://www.sammobil e.com/news/samsung-launches-industry-first-power-chipsets-true-wirel ess-
earbuds/

This snippet directly above on the left shows a portion of the circuit design of the Buds cases 1% and 2™
Generation. The Budsis an example of a 1% generation Buds product. This uses a separate microcontroller
(MCU), Wireless Charger and associated circuitry for wireless charging of the case.

The Buds2 is an example of a 2™ Generation Buds product, which uses the MUAO1 ASIC as an
integrated power management solution in the cradle/charging case, including for wireless charging of the
case. The Buds Plus, Buds Live, Buds Pro, and Buds2 Pro are additional examples of 2" Generation Buds
products, which include the MUAO1 ASIC. For example, the MUAOL ASIC is expressly seen in the
below picture of a Buds Live case, which on information and belief is similar to the other 2" Generation
Buds products..

https://www.youtube.com/watch?v=eHatY tJFECQ
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DSamsung S2MUAO01

Samsung wear ables

Samsung wearabl e devices such as the representative Galaxy Watch4 include a receiver (comprising a
wireless power receiver ASIC, e.g., the Renesas/IDT P9222S) and generally planar receiver coil (shown
below) as specified by this part of the claim. Moreover, the representative Galaxy Watches use WPC
communication and messaging to operate with Samsung watch chargers, smartphones operating as
chargers in the Wireless PowerShare mode, and Samsung charging pads that support Galaxy watch
charging (e.g., the right side of the 5400 Duo Pad).

The Renesas P9222S is identified as the PMIC included in the representative Watch and Watch4 below.

Watch

On information and belief, the Watch4 includes areceiver ASIC (Renesas/IDT P9222S) shown in the
blue rectangle in the representative Watch4 below:

https://www.ifixit.com/Teardown/Samsung+Gal axy+Watch4+and+Watch4+Classi c+Teardown/144595
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The Renesad/IDT P9222S isidentified as the dark blue square in the Galaxy Watch Active below:
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https://zhuanlan.zhihu.com/p/79998696
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The Renesad/IDT P9222S isidentified as the yellow sguare in the Galaxy Watch below:

https://kknews.cc/digital/ro3gb6o.html
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The Renesad/IDT P9222S isidentified as the dark blue square in the Watch3 below:

https.//www.ifixit.com/Teardown/Samsung+Gal axy+Watch3+Teardown/135891
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The Renesad/IDT P9222S isidentified as the dark red square in the Galaxy Watch below:

https://www.ifixit.com/Teardown/Samsung+Gal axy+Watch+Teardown/117519

The Renesad/IDT P9222S is a highly integrated wireless charging receiver ASIC as shown below.

https://www.renesas.com/us/en/document/dst/p9222-rrn-datasheet
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The following picture shows a Samsung Galaxy Watch Active charging coil in detail, circled in red:
https://zhuanlan.zhihu.com/p/79998696

The Watch4, representative product, includes a planar receiver cail, (the ring shape in the photo below) as

shown in the listing below.

https://www.ebay.com/itm/225173935598nma=true& si=ziH GdlkwhvL sSEQ7L pX Fj 7979J89%253D& orig
cvip=true& nordt=true& rt=nc& trksid=p2047675.12557
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WPC Document(s): WPC 1.2.4 Standard, Introduction, pages 8-9.
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an identification component associated with the mobile device or battery, which is configured to
provide wireless identification of the receiver to the universal base unit;

The 440 Claim 1 Accused Products meet this part of 440 claim 1 as they include an identification
component to provide wireless identification of the receiver to the universal base unit, as claimed. They
do so per the WPC Standard protocol. For example, the wireless power receiver |Csidentified in the
element above include an identification component and unique ID which provides wireless identification
of the receiver to the universal base unit.

A high-level description of the information including a unique ID communicated by the receiver in a
mobile device or battery in WPC is shown below. E.g., WPC 1.2.4 Standard, Introduction, page 9.
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Samsung Galaxy smartphones

The Galaxy S7 and S22 Ultra smartphones, in accordance with the WPC Standard, transmit an
identification packet including a Manufacturer Code and a Device Identifier identifying the device
uniquely to the wireless charger base station. See WPC 1.1.2 Standard, Part 1, Interface Definition at
pages 135-136, 147; see also, WPC 1.2.4 Standard, Parts 1 & 2: Interface Definitions at pages 71, 100-
101.

5.3.3 Identification & configuration phase

In the identification & configuration phase, the Power Receiver shall transmit the following sequence of
Packets:

o If the Power Receiver enters the identification & configuration phase from the ping phase, an
Identification Packet.
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The wireless power receiver ASIC (such asthe IDT/Renesas P9221) included in the S7 comprises, in part,
an identification component including a microcontroller and communication circuitry, along with
software/firmware that communicates with the base unit in accordance with the WPC Standard as
required by this portion of Claim 1. See, for example, Ex. I, which is the publicly available datasheet for
the representative P9221-R receiver ASIC at pages 1, 15, 21, 25. The P9221-R ASIC includes an ARM
MO microcontroller (green rectangle), which includes memory for embedded software/firmware, and
circuitry for communication and control (red rectangle) of the wireless charging receiver functionality.

https://www.renesas.com/us/en/document/dst/p9221-r-datasheet
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Communication (including communication of the identification information) is achieved wirelessly by
switching the FETs to connect and disconnect the capacitors shown in the Red rectangles above to ground
by the microcontroller, as described below.

During the Identification and Configuration Phase, the P9221 communicates unique receiver 1D
information to the base unit.
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The P9221-R has specific register locations for the unique receiver ID communicated by the 9221-R
ASIC during wireless charging, as shown below.

Similarly, the wireless power transceiver ASIC (e.g., IDT/Renesas P9320S) included in the S22 Ultra
comprises, in part, an identification component including a microcontroller and communication circuitry,
along with software/firmware that communicates with the base unit in accordance with the WPC Standard
asrequired by this portion of Claim 1. See, for example, the publicly available P9415-R data sheet at 1,
14, 21, 23, 40 (believed to representative of the wireless transceiver ASIC included in the S22 Ultra, e.q.,
the P9320S).

https://www.renesas.com/us/en/document/dst/p9415-r-datasheet
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During the I dentification and Configuration Phase, the P9415-R communicates unique receiver 1D
information to the base unit.
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Per the WPC Standard, the wireless charger base unit (the Power Transmitter in WPC) uses this
identification information from the receiver to identify the receiver. For instance, WPC 1.1.2 Standard,
Part 1, Interface Definition, page 124 (see also, WPC 1.2.4 Standard, Parts 1 and 2, Interface Definitions,

page 46).
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Samsung ear bud products

As shown above, the Buds and the Buds2 are interoperable with WPC, with the Buds2 being specifically
WPC/Qi-certified. The Buds include a separate microcontroller and associated el ectronics and the Buds2
includes an integrated wireless power ASIC (e.g., the Samsung MUAO1), both of which form an
identification component as specified by this part of the claim.

Samsung wear ables

The representative Galaxy Watches include receiver circuitry comprising an identification component as
claimed that identifies the Watches to the charger. Specifically, they include awireless power receiver
ASIC (such as the above-mentioned Renesas P9222S) that comprises in part an identification component.

The P9222S ASIC included in the representative Watches comprises, in part, an identification component
including a microcontroller and communication circuitry, along with software/firmware that
communicates with the base unit in accordance with the WPC Standard as required by this portion of
Claim 1. See, for example, the publicly available P9222 datasheet. This includes a microcontroller (green
rectangle) and two communication FETs for modulating CM1 and CMA and two additional FETs for
modulating CM2 and CMB (red rectangles). On information and belief, the Renesas P9222R datasheet is
representative of the relevant parts of the operation of the Renesas P9222S.

https://www.renesas.com/us/en/document/dst/p9222-rrn-datasheet
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With this identification component (i.e. the ASIC and associated components), the Watches communicate
identification information to a charger during the ‘Identification and Configuration’ phase. More
generally, the Watches communicate with a charger using the WPC/Qi-Standard communication protocol
(or aprotocol substantialy similar thereto in respects relevant to the 440 patent), though the Watches are
believed not to be WPC certified and are believed to deviate from the WPC Standard in respects not
relevant to the 440 patent.

Following the WPC Standard, the Watches communi cate a manufacturer code, a unique basic identifier,
and the version of the WPC Standard per which they substantially communicate. See WPC 1.1.2
Standard, Part 1, Interface Definition at pages 135-136, 147; see also WPC 1.2.4 Standard, pages 74, 100.
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System Description
Wireless Power Transfer
Version 1.1.2 Communications Interface

6.3.8 Identification Packet (0x71)

Table 6-12 defines the format of the message contained in an Identification Packet.

Table 6-12: Identification

b? bﬁ b5 b4- b3 bz bl bO

Bo Major Version Minor Version
B1 (msb)
Manufacturer Code
B2 (1sb)
B3 Ext (msb)

Basic Device Identifier

Bs (Isb)

Major Version The combination of this field and the Minor Version field identifies to which revision of
the System Description Wireless Power Transfer the Power Receiver complies. The Major Version field
shall contain the binary coded digit value 0x1.

Minor Version The combination of this field and the Major Version field identifies to which minor
revision of the System Description Wireless Power Transfer the Power Receiver complies. The Minor
Version field shall contain the binary coded digit value 0x1.

Manufacturer Code The bit string contained in this field identifies the manufacturer of the Power
Receiver, as specified in [PRMC].
Ext If this bit is set to ZERO, the bit string

Manufacturer Code || Basic Device Identifier
identifies the Power Receiver. If this bit is set to ONE, the bit string

Manufacturer Code || Basic Device Identifier || Extended Device Identifier
identifies the Power Receiver (see also Section 6.3.9).
Basic Device Identifier The bit string contained in this field contributes to the identification of the
Power Receiver. A Power Receiver manufacturer should ensure that the combination of Basic Device
Identifier and Manufacturer ID is sufficiently unique. Embedding a serial number of at least 20 bits in the
Basic Device Identifier is sufficient. Alternatively, using a (pseudo) random number generator to

dynamically generate part of the Basic Device Identifier is sufficient as well, provided that the generated
part complies with the following requirements:

® The generated part shall comprise at least 20 bits.
*  All possible values shall occur with equal probability.
* The Power Receiver shall not change the generated part while the Power Signal is applied.

* The Power Receiver shall retain the generated part for at least 2 s if the Power Signal is
interrupted or removed.

(Informative) These requirements ensure that the scanning procedure of a type B1 Power Transmitter
proceeds correctly; see also Annex C.2.
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ameans for avoiding overcharging one or both of the mobile device and the battery inductively;
and

The 440 Claim 1 Accused Products meet this part of 440 claim 1. At least four forms of overcharge
protection in the accused products satisfy this claim element, individually and combined. First, as
described in this section, the 440 Claim 1 Accused Products include a means (e.g., awireless power
receiver/transceiver ASIC) to send an “end power transfer” message to the wireless charger base station
unit, signaling to the base unit to stop inductive charging and preventing overcharging following the WPC
Standard protocol. Second, as described in the WPC standard and throughout this document, the Accused
Products communi cate voltage/current/power requirements to the charger for regulation by the charger,
which the charger then uses for closed-loop control of the voltage/current/power delivered to the product.
Thisisafurther form of overcharge protection. Third, as described with respect to the “regulator”
element below, regulators are present in each of the accused products. Because the regulator limits the
voltage, current, or power delivered, thereby reducing the charge delivered, and is configured to provide
this regulated, limited power to the battery and can also be shut down if needed, the regulator is a means
for avoiding overcharging one or both the mobile device and the battery. Fourth, in addition to a
regulator in the receiver ASIC, the accused productsinclude Battery Charger or Power Management
(PMIC) ICsthat charge the battery. These Battery Charger |Cs include means for avoiding overcharging
one or both the mobile device and the battery.

Samsung Galaxy smartphones

The representative P9221-R and associated software/firmware included in the Galaxy S7 smartphone
supports overcharge protection as described above, per the WPC Standard.

See, for example, WPC 1.1.2 Standard, Part 1, Interface Definition, page 124.

The aforementioned “End Power Transfer” can be triggered for a variety for reasons to avoid
overcharging the battery included in the S7. For example, the representative P9221-R ASIC and its
external circuitry and software/firmware implement this functionality, asillustrated below. See, for
example, Ex. | at 18, 24.

https://www.renesas.com/us/en/document/dst/p9221-r-datasheet
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Moreover, per the WPC Standard, the wireless power ASIC (e.g., the IDT/Renesas P9221-R ASIC)
during the Power Transfer Phase communicates its wireless receiver output voltage or current to the base
unit for closed loop feedback control of the voltage or current, thereby avoiding overcharging. See WPC
1.1.2 Standard, Part 1, Interface Definitions at page 124; see also WPC 1.2.4 Standard at 46.

The P9221 also includes an output LDO (red rectangle below) that is used to regulate the output power or
shut off power output to avoid overcharging the battery.
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8.1 LDO - Low Dropout Regulators

The P9221-R has three low-dropout linear regulators. The main regulator is used to provide the power required by the battery charger where
the output voltage can be set to either 9V or 12V. For more information about setting the output voltage, see section 8.2. It is important to
connect a minimum of 30pF ceramic capacitance to the OUT pin.

The other two regulators, VDD5Y and VDD 18, are to bias the internal circuitry of the receiver. The LDOs must have local 1pF ceramic capacitors
placed as close as possible to the pins.

In the event of an EPT issued by the application, the P5221-R turns off the LDO and continuously sends EPT packets unfil the transmitter
removes the power and the rectified voltage on the receiver side drops below the UVLO threshold.

The Galaxy S7 also includes a Maxim Integrated MAX77854EWZ PMIC / battery charger for charging
the battery that includes means for avoiding overcharging the battery.

https://www.ifixit.com/Teardown/Samsung+Gal axy+S7+Teardown/56686
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Upon information and belief, the Maxim Integrated MAX77854EWZ PMIC / battery charger issimilar in
battery charging operation to Maxim Integrated MA X 77840 which includes many featuresto avoid
overcharging the battery.

https://www.anal og.com/medi a/en/technical -documentati on/data-sheets/max 77840.pdf
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Similarly, the wireless transceiver ASIC along with the software/firmware included in the Galaxy S22
Ultra smartphone supports overcharge protection as described above, per the WPC Standard.

See, for example, WPC 1.2.4 Standard, Parts 1 & 2: Interface Definitions, page 94
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Asinthe P9221-R, the “End Power Transfer” in the representative P9415-R can be triggered for a variety
for reasons to avoid overcharging the battery included in the S22 Ultra. For example, the P9415-R ASIC

and its external circuitry and software/firmware implement this functionality, asillustrated below. See, for
example, the P9415-R datasheet at pages 26, 27.

https://www.renesas.com/us/en/document/dst/p9415-r-datasheet
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Similar to the S7 receiver operation, the representative P9415-R as shown above, during the Power Transfer
Phase controls and regulates the output voltage and power delivered to the battery.

See WPC 1.1.2 Standard, Part 1, Interface Definitions at page 124; see also WPC 1.2.4 Standard at 46.
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The P9415-R also includes an output regulator (red rectangle) as a means of avoiding overcharging one or
both the maobile device and the battery.

The 9415 datasheet al so describes handling of WPC EPT messages.

8.2.15 End of Power Tranzsfer (EPT)

In the event of EPT, the device turns off the LDO only afier the AP instructs the PM415-R to continuously send End of Power (EPT) packets
unitil the transmitier removes the power and the rectifier voltage on the recenver side drops below the UVLO threshold.
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The S22 Ultra aso includes a battery charger IC.

https://www.techinsights.com/bl og/samsung-gal axy-s22-ultra-teardown

On information and belief, such a Battery Charger has a means of avoiding overcharging the battery. Asan
example of such afeature in battery chargers, see datasheet for asimilar NXP battery charger below:

https.//www.nxp.com/docs/en/data-sheet/PCA9481A UK -SDS.pdf
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PCA9482UK

7 A 2:1,1:2, and 1:1 mode switched capacitor direct charger
Rev. 1.0 — 8 November 2022 Short data sheet

1 General description

The PCAS482UK is a highly-integrated switched-capacitor converter with an embedded
OVPFET, targeted to provide two times the output current for fast charging applications
with a 1-cell battery. The device works in 2:1 switching operation with very high efficiency
(=96.5 %, at Vyour =4V, lyout =5 A), in 1:2 switching operation or in 1:1 mode with
forward and reverse direction.

As absolute maximum voltage for each VIN and VOUT, VIN input is designed to support
up to 16.5 W with no pre-biased scheme and 20 V with the pre-bias enabled for USB

WBUS, and VOUT input is designed to support up to 7 ' with the pre-bias enabled for a
1-cell battery application.

The device provides multiple safety schemes such as OV (Overvoltage), UV
(Undervoltage), switching pin short, thermal shutdown and others.

The device features all the functions with I2C-bus interface, with up to 1 MHz.

The representative NXP battery charger has extensive capabilities to measure the battery status and avoid
overcharging the battery.

https.//www.nxp.com/docs/en/data-sheet/PCA 9420D S.pdf
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Samsung ear bud products

The power management circuitry associated software/firmware executing on the representative
Buds/Buds2, as well as the regulator circuitry and battery charger electronics, constitute at least in part
means for avoiding overcharging as specified by this portion of the claim. They do so per the WPC
Standard, which requires such overcharge protection as set forth above. The Buds include a separate
microcontroller and associated electronics, and the Buds2 includes an integrated wireless power ASIC
(e.g., the Samsung MUAOL); both include associated software/firmware and battery charging electronics
that operate substantially the same as in the above smartphones.

The Buds/Buds2 and associated software/firmware support overcharge protection as described above, per
the WPC Standard.

See, for example, WPC 1.1.2 Standard, Part 1, Interface Definition, page 124.
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The aforementioned “End Power Transfer” can be triggered for a variety for reasons to avoid
overcharging the battery included in the Buds/Buds2.

For example, during the Power Transfer Phase, the system controls and regulates the output voltage and
power delivered to the battery.

See WPC 1.1.2 Standard, Part 1, Interface Definitions at page 124; see also WPC 1.2.4 Standard at 46.
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The representative Buds/Buds2 cases include a regulator and a battery charger IC as claimed. In
particular, they include aregulator and linear charger coupled to the output of the receiver to regulate the
voltage/current provided to the battery, including in the MUAOL ASIC in the Buds2 case shown below.

https://www.sammobil e.com/news/samsung-launches-industry-first-power-chipsets-true-wirel ess-
earbuds/

Samsung wear ables

The wireless power receiver in the Watch4 (such as the P9222-R/RN, which is believed to be
representative of the Renesas P9222S identified in the iFixit teardown below) sends an End Of Charge
message to the base unit to avoid overcharging of the battery, following the protocol of the WPC
Standard, as set forth above with respect to the smartphones. The wireless power receiver along with
associated software/firmware constitutes a “means for avoiding overcharging” as specified by this part of
the claim.

The P9222S has multiple means of avoiding overcharging the mobile device and the battery. The P9222S
terminates the Power Transfer Phase as outlined below in the datasheet of the representative P9222-
R/RN.
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7.5.4 Power Transfer

In the “Power Transfer” phase, the P9222-R/RN controls the power transfer by means of the following control data packets:
= Control Error Packets (CEP)

= Rectified Power Packet (RPP)

= End Power Transfer Packet (EPT)

7.5.4.1 End Power Transfer (EPT) Packet

In the event of an EPT, the P9222-R/RN tumns off only after the AP instructs the P9222-R/RN to continuously send End Power Transfer packets
until the transmitter removes the power and the rectifier voltage on the receiver side drops below the under-voltage lock-out (UVLO) threshold
(see Table 5).

Moreover, per the WPC Standard, the wireless power ASIC (e.g., the IDT/Renesas P9222 ASIC) during
the Power Transfer Phase communicates its wireless receiver output voltage or current to the base unit for
closed loop feedback control of the voltage or current, thereby avoiding overcharging. See WPC 1.1.2
Standard, Part 1, Interface Definitions at page 124; see also WPC 1.2.4 Standard at 46.

The Watch4 includes a regulator to regulate the receiver output to avoid overcharging the battery. For
instance, in the representative 9222 ASIC receiver circuit, the red rectangle shows the regulator and its
driver that is coupled to the rectified voltage (Vrect — blue rectangle) and regulates the output voltage
provided by the receiver. Thisregulator is controlled by the main Microprocessor shown in the green
rectangle to optimize battery charging and to avoid overcharging of the battery.

https://www.renesas.com/us/en/document/dst/p9222-rrn-datasheet
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HENESAS P9222-R/EN Datashest

9. Examples of User Customizing P9222-R/RN Operating Parameters

9.1 LDO Output Voltage (VOUT) Configuration

The default VOUT voltage of the PS222-R/RN is 5.0V, The user can change the default Vout voltage in accordance with specific user design
requirements and store the modified configuration in the external EEPROM, or an external AP can adjust VOUT voltage continuously via the
[2C interface. In addition, an external MCU can continuously read the batiery voltage and change VOUT to lower the losses in the batiery
charger io opfimize the tofal system efficiency. The P9222-R/EN configurable Vout voltage rangs is from 3.5V to 12V

On information and belief, the Watch4 also includes a battery charger 1C that operates similarly to the S7
and S22 Ultra battery charger | C discussed above and avoids overcharging the battery.

aregulator, coupled to the output of the receiver or to the battery, that regulates an output voltage
or output current provided by the receiver, to the mobile device or battery, to be within a range of
parameters for the mobile device or the battery;

The 440 Claim 1 Accused Products meet this part of the 440 claim 1, for example, by way of the output
Low Drop Out Regulator (LDO), DC/DC regulator and/or PMICsincluded therein, that regulate the
output of the wireless power receiver to control the voltage/current provided to the battery and/or the
microcontroller of receiver.

Samsung Galaxy smartphones

The wireless receiver ASIC and/or additional power management integrated circuits (PMICs) included in
the Galaxy S7 smartphone include an LDO (low dropout regulator) that acts as the regulator as specified
in this part of the claim. For example, asillustrated below, the LDO included in the representative P9221-
R ASIC regulates the output voltage received at the “OUT” pin (as shown in the red rectangle). See
P9221-R Datasheet at pages 15, 16.
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https://www.renesas.com/us/en/document/dst/p9221-r-datasheet

The battery charger in the S7 also includes a regulator coupled to the output of the receiver or the battery
that regulates an output voltage or current to the mobile device or battery.

https://www.ifixit.com/Teardown/Samsung+Gal axy+S7+Teardown/56686

Page 72 of 131



Mojo Mobility Inc v. Samsung Elecs. Co. Ltd., et al., No. 2:22-cv-00398 (E.D. Tex.)
Ex. 2 to Feb. 28, 2023 P.R. 3-1 Contentions:. Infringement of U.S. Patent 9,577,440 by Samsung

Upon information and belief, the Maxim Integrated MAX77854EWZ PMIC / battery charger is similar in
battery charging operation to Maxim Integrated MAX77840 which includes a regulator for regulating an
output voltage or current provided by the receiver to the mobile device or battery to be within a range of
parameters for the mobile device or the battery.

https://www .anal og.com/medi a/en/techni cal -documentati on/data-sheets/max 77840.pdf
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Similarly, the wireless power transceiver ASIC and/or PMICs included in the S22 Ultrainclude an LDO
that functions as a regulator as claimed. For example, asillustrated below, the Main LDO, M_LDO
included in the representative P9415-R ASIC regulates the output voltage received at the “VOUT” pin.
See P9415-R Datasheet at pages 21, 27.
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A battery charger in the S22 Ultra also includes a regulator to regulate the output voltage of the wireless
power receiver.

https.//www.techinsights.com/bl og/samsung-gal axy-s22-ultra-teardown
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On information and belief, such a Battery Charger regulates the output voltage or current to the mobile
device or battery to be within arange of parameters for the mobile device or battery.

https.//www.nxp.com/docsen/data-sheet/PCA9481A UK -SDS.pdf
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Samsung ear bud products

The representative Buds/Buds2 cases include areceiver regulator and a battery charger IC as claimed. In
particular, they include aregulator and linear charger coupled to the output of the receiver to regulate the
voltage/current provided to the battery, in the MUAOL ASIC in the Buds2 case shown below.
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https://www.sammobil e.com/news/samsung-launches-industry-first-power-chipsets-true-wirel ess-
earbuds/

Samsung wear ables

The representative Watch4 includes a receiver ASIC regulator and a battery charger / power management
circuitry including regulators that regulate the output voltage/current provided from the output of the
receiver to the battery as specified by this part of the claim, e.g., in aP9222 ASIC or the like.

The Watch4 includes a voltage regulator as specified by this part of the claim. For instance, in the
representative 9222 ASIC receiver circuit, the red rectangle shows the regulator and its driver that is
coupled to the rectified voltage (Vrect — blue rectangle) and regulates the output voltage provided by the
receiver. Thisregulator is controlled by the main Microprocessor shown in the green rectangle.

https://www.renesas.com/us/en/document/dst/p9222-rrn-datasheet
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HENESAS P9222-RIEN Datashest

9. Examples of User Customizing P9222-R/RN Operating Parameters

9.1 LDO Output Voltage (VOUT) Configuration

The default VOUT voltage of the P$222-F/RN is 5.0V. The user can change the default Vout voltage in accordance with specific user design
requirements and store the modified configuration in the external EEPROM, or an external AP can adjust VOUT voltage confinuously via the
[2C interface. In addition, an external MCU can continucusly read the batiery voltage and change VOUT to lower the losses in the batiery
charger io opfimize the total system efficiency. The P9222-R/EN configurable Vout voltage range iz from 3.5V to 12V

wherein different mobile devices and batteries can have different charging characteristics
associated therewith; and

The 440 Claim 1 Accused Products meet this part of the 440 claim 1, as the specific charging
characteristics of various devices and batteries differ from other devices/batteries. For example, the
Galaxy S7 smartphone and/or the battery included therein has different charging characteristics than the
Galaxy S22 smartphone and/or the battery included therein and similarly the different Galaxy Watches
have different charging characteristics.

Samsung Galaxy smartphones

The S7 has the following charging characteristics:
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https://www.wirel esspowerconsortium.com/products/1549

The S22 Ultra has the following charging characteristics, at |east some of which are different than those
of the S7:

https://www.wirel esspowerconsortium.com/products/12711

Samsung ear buds products

Illustrated below are some of the charging characteristics of the case of the representative Buds/Buds2,
which differ from those of other devices.
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Buds

https://www.tomsgui de.com/us/samsung-gal axy-buds,review-6229.html

Page 82 of 131



Mojo Mobility Inc v. Samsung Elecs. Co. Ltd., et al., No. 2:22-cv-00398 (E.D. Tex.)
Ex. 2 to Feb. 28, 2023 P.R. 3-1 Contentions: Infringement of U.S. Patent 9,577,440 by Samsung

Buds2

https://www.wirel esspowerconsortium.com/products/11427

Samsung wear ables

Ilustrated below are some of the charging characteristics of the case of the representative Watch4 which
differ from those of other devices.
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Watch4

https://www.ifixit.com/Teardown/Samsung+Gal axy+Watch4+and+Watch4+Cl assic+T eardown/144595
(Galaxy Watch4)

Page 84 of 131



Mojo Mobility Inc v. Samsung Elecs. Co. Ltd., et al., No. 2:22-cv-00398 (E.D. Tex.)
Ex. 2 to Feb. 28, 2023 P.R. 3-1 Contentions:. Infringement of U.S. Patent 9,577,440 by Samsung

The 440 Claim 1 Accused Products meet this part of 440 claim 1 per the WPC Standard protocol with
which they communicate with the charger.

Samsung Galaxy smartphones

The Galaxy S7 communicates with the wireless charger base unit to configure and control wireless
charging.

Per WPC, the communicated information is described at a high level below. E.g., WPC 1.2.4 Standard,
Introduction, page 9.
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Also see WPC 1.1.2 Standard, Part 1, Interface Definition at page 139.

Further, WPC 1.1.2 Standard, Part 1, Interface Definition at pages 124 and 136 describes that the S7
communicates information with the base unit to allow the base unit to detect, uniquely identify, and
authenticate the receiver in the S7 and communicate information describing the characteristics of the
mobile device or battery (including the WPC version for the receiver in the maobile device or battery), as
indicated below.

5.3.3 Identification & configuration phase

In the identification & configuration phase, the Power Receiver shall transmit the following sequence of
Packets:

e If the Power Receiver enters the identification & configuration phase from the ping phase, an
Identification Packet.

e If the Ext bit of the preceding Identification Packet is set to ONE, an Extended Identification
Packet.
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Also per the WPC Standard, upon being powered inductively by the base unit, the receiver in the S7
communicates information including a Signal Strength Packet with the base unit to enable the base unit to
determine and activate one or more charging coils aligned with the receiver coil of the S7 so that a base
unit with asingle charging coil can determine if its charging coil is adequately aligned with the receiver
coil for charging, and so that a base unit including multiple charging coils can determine which of its
coil(s) is aigned with the receiver coil for charging. The following citation from WPC 1.1.2 Standard,
Part 1, Interface Definition at page 136 illustrates that the S7 must communicate a Signal Strength Packet.
Using that Signal Strength Packet, the base unit can assess coil alignment.

Page 89 of 131



Mojo Mobility Inc v. Samsung Elecs. Co. Ltd., et al., No. 2:22-cv-00398 (E.D. Tex.)
Ex. 2 to Feb. 28, 2023 P.R. 3-1 Contentions: Infringement of U.S. Patent 9,577,440 by Samsung

The following citation from WPC 1.1.2 Standard, Part 1, Annex C, page 157 illustrates how single coil
and multi-coil chargers use the Signal Strength Packet to assess coil alignment and to determine and
activate one or more coils for power transfer.
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System Description
Wireless Power Transfer
Version 1.1.2 Annex C

Annex C Power Receiver Localization (Informative)

This Annex C discusses several aspects that relate to the discovery of Power Receivers amongst the
objects that the Power Transmitter has discovered on its Interface Surface.

C.1 Guided Positioning

In the case of Guided Positioning, discovery and localization of a Power Receiver is straightforward: The
Power Transmitter should simply execute a Digital Ping, as defined in Section 5.2.1. If the Power
Transmitter receives a Signal Strength Packet or an End Power Transfer Packet, it has discovered and
located a Power Receiver. Otherwise, the object is not a Power Receiver.

C.2 Primary Coil array based Free Positioning

In the case of Free Positioning, discovery and localization of a Power Receiver is less straightforward. This
Annex C.2 discusses one example approach, which is particularly suited to a Primary Coil array based
Power Transmitter. In this approach, the Power Transmitter first discovers and locates the objects that
are present on its Interface Surface (e.g. using any of the methods discussed in Annex B). This results in a
set of Primary Cells, which represents the locations of potential Power Receivers. For each of the Primary
Cells in this set, the Power Transmitter executes a Digital Ping (Section 5.2.1), removing the Power Signal
after receipt of a Signal Strength Packet (or an End Power Transfer Packet, or after a time out).!> This
vields a new set of Primary Cells, namely those which report a Signal Strength Value that exceeds a certain
threshold—which the Power Transmitter chooses. Finally, the Power Transmitter executes an extended
Digital Ping (Sections 5.2.1 and 5.2.2) for each of the Primary Cells in this new set in order to identify the
discovered Power Receivers. In order to select the most appropriate Primary Cells for power transfer
from the set, the Power Transmitter should take the situations discussed in Annex C.2.1, C.2.2, and C.2.3
into account.

Page 124 of WPC 1.1.2 Standard, Part 1, Interface Definition, explains that the S7 communicates
information with the base unit to enable the base unit to verify the continued presence of the receiver near
the base unit. Thisis achieved by communicating regularly with the base unit during all phases, including
the Power Transfer phase, to control the power transfer.

Per the WPC Standard, the S7 communicates its charging characteristics to the base unit so that the base
unit knows how to provide wireless power transfer to the S7. See WPC 1.1.2 Standard, Part 1, Interface
Definition at pages 124, 126.
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Moreover, per the WPC Standard, the wireless power ASIC (e.g., the IDT/Renesas P9221-R ASIC)
included in the S7, during the Power Transfer phase, communicates its wireless receiver output voltage or
current to the base unit for closed loop feedback control of the voltage or current. See WPC 1.1.2
Standard, Part 1, Interface Definitions at page 124; see also WPC 1.2.4 Standard at 46.
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These operations are performed, at least in part, by the representative IDT/Renesas P9221-R ASIC (or the
like), which has a microcontroller programmed to perform the communication in accordance with the
WPC Standard to communicate information describing the characteristics of the mobile device or the

battery, for use by the base unit to provide power transfer to the receiver, and as described in this part of
the claim. See P9221-R Datasheet at page 24:

https://www.renesas.com/us/en/document/dst/p9221-r-datasheet

Like the S7, the Galaxy S22 Ultra also communicates with the wireless charger base unit to configure and
control wireless charging. For example, see WPC 1.2.4 Standard, Parts 1 & 2: Interface Definitions at
page 108.

Page 93 of 131



Mojo Mobility Inc v. Samsung Elecs. Co. Ltd., et al., No. 2:22-cv-00398 (E.D. Tex.)
Ex. 2 to Feb. 28, 2023 P.R. 3-1 Contentions: Infringement of U.S. Patent 9,577,440 by Samsung

Further, WPC 1.2.4 Standard, Parts 1 & 2: Interface Definitions at pages 46, 54, 100-101, describes that
the S22 Ultra communicates information with the base unit to allow the base unit to detect, identify, and
authenticate the receiver in the S22 Ultra, asindicated below.
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Also per the WPC Standard, the S22 Ultra communicates information including the Signal Strength
Packet with the base unit to enable the base unit to determine and activate one or more charging coils
aligned with the receiver coil of the S22 Ultra so that a base unit with a single charging coil can determine
if its charging coil is adequately aligned with the receiver coil for charging, and so that a base unit
including multiple charging coils can determine which of its coil(s) is aligned with the receiver coil for
charging. The following citations from WPC 1.2.4 Standard, Parts 1 & 2: Interface Definitions at pages
74, 93 illustrate that the S22 Ultra communicates a Signal Strength Packet. Using that Signal Strength
Packet, the base unit can assess coil alignment.
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Page 46 of WPC 1.2.4 Standard, Parts 1 & 2: Interface Definitions, explains that the S22 Ultraaso
communicates information with the base unit to enabl e the base unit to verify the continued presence of
the receiver near the base unit. Thisis achieved by communicating regularly with the base unit during all
phases, including the Power Transfer phase, to control the power transfer.

Per the WPC Standard, and like the S7, the S22 Ultra communicates its charging characteristics to the
base unit so that the base unit knows how to provide wireless power transfer to the smartphone. See WPC
1.2.4 Standard, Parts 1 & 2: Interface Definitions at pages 46 and 98.

Per the WPC Standard, the WPC certified IDT/Renesas P9415-R ASIC representative of the wireless
transceiver ASIC included in the S22 Ultra, during the Power Transfer phase, communicates its wireless
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receiver output voltage or current to the base unit for closed loop feedback control of the voltage or
current. See WPC 1.2.4 Standard, Parts 1 & 2: Interface Definitions at page 46.

These operations are performed, at least in part, by the representative IDT/Renesas P9415-R ASIC, which
has a microcontroller programmed to perform the communication in accordance with the WPC Standard
to communicate information describing the characteristics of the mobile device or the battery, for use by
the base unit to provide power transfer to the receiver, and as described in this part of the claim. See
P9415-R Datasheet at page 26.

Samsung ear buds products

Being WPC-compatible devices, the representative Buds/Buds2 cases al so communicate as specified by
this part of the claim, e.g., in accordance with WPC 1.2.4. See citesto WPC 1.2.4 for the S22 Ultra
smartphone directly above.

Samsung wear ables

The wirdless receiversincluded in the representative Watch4 communicate the information specified by
this part of the claim following the WPC Standard protocol as set forth above with respect to the
smartphones, including a unique 1D, a manufacturer code, a WPC version, and a signal strength packet.
Thus, the Watches al so satisfy this part of the claim.

That the representative Watch4 communicates with the base unit as claimed is a so reflected by the
representative 9222 datashest, e.g.:
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3. A system for use with amobile device for charging or powering the mobile device
inductively by auniversal base unit for charging of different mobile devices and/or
batteries of different charging characteristics associated therewith, comprising:

As detailed below by representative products, the 440 Accused Products that can provide wireless power
are accused under this claim (“440 Claim 3 Accused Products’). The 440 Claim 3 Accused Products fit
the description in this introductory part of the claim as each is capable of inductively charging different
mobile devices, watches and/or batteries as specified by thisintroductory part of the claim. The 440
Claim 3 Accused Products include Samsung smartphones with the Wireless PowerShare feature and
Samsung wireless chargers.

Samsung Galaxy smartphones

The S10 and S22 Ultra smartphones are representative of the Samsung smartphones that are 440 Claim 3
Accused Products. The S10 and S22 Ultra are able to wirelessly charge various mobile devices/batteries
having different charging characteristics inductively viathe Wireless PowerShare feature.

The S10 and S22 Ultrainclude a universal base unit for powering/charging mobile devices as specified in
the introductory claim language. The S10's and S22 Ultra' s Wireless PowerShare feature enables the
smartphones to inductively transfer power to other devices/batteries having different charging
characteristics.

https://www.samsung.com/latin_en/support/mobil e-devices/how-to-use-wirel ess-powershare/
Device-to-device charging

If the battery on your device is getting low, automatically transfer power from your S10.

Simply activate “Wireless PowerShare” on your notification panel, then place the other device on the center of your S10 with
their backs facing.

Please note: The location of the charging coil may vary by device model. You may need to adjust the devices until they
connect with each other properly.

Separate the devices when enough power has been transferred or wait until the other device is fully charged.

https://www.samsung.com/us/support/answer/ AN S00082564
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Compatible Samsung devices

Most Qi-Compatible Samsung devices can be charged with Wireless PowerShare, but check out the full list of compatible devices
justin case. The speed and power of the charge will vary by device.

Devices that can share power and can also be charged with Wireless PowerShare:

* Galaxy 521,521+, and 521 Ultra * Galaxy Fold and Z Fold2

¢ Note20 5G and Note20 Ultra 5G * Galaxy Z Flip and Galaxy Z Flip 5G

* Galaxy Note10, Note10+, and Note10+ 5G * Galaxy S205G, S20+5G, S20 Ultra 5G, and S20 FE
*  Galaxy S10e, S10, 510+, and S10 5G

Devices that can be charged by Wireless PowerShare:
* (Galaxy Buds, Galaxy Buds2, Galaxy Buds+, Galaxy Buds * Galaxy S7/S7 Edge, S8/58+, S9/59+, Note8, and Note9
Live, and Galaxy Buds Pro *  Galaxy Watch Active and Galaxy Watch Active2

* Galaxy Watch, Galaxy Watch3, Galaxy Watch4, Galaxy
Watch4 Classic, Gear Sport, and Gear S3

Samsung wir eless chargers

Representative Samsung wireless chargers that are 440 Claim 3 Accused Products include:

e Representative Wireless Charger Pads/Stands/Docks: 930 Stand, 5200 Duo Pad, 5400 Duo
Pad, 6300 Trio Pad, Samsung SmartThings Station EP-P9500, and EP-OR825 Watch charger;

o Representative Wireless Charger Portable Batteries: 3300 Charger Battery;

e Representative Car Mount Wireless Chargers: the 5300 Car Mount Charger.

They are WPC-compatible chargers that can wirelessly/inductively charge various mobile
devices/batteries having various charging characteristics.

The 930 Stand can wirelessly charge various mobile devices/batteries.

https://www.samsung.com/us/mobile/mobil e-accessori es/phones/fast-charge-wirel ess-charging-stand-
bl ack-sapphire-ep-ng930tbugus/
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https://www.wirel esspowerconsortium.com/products/1542

The 5200 Duo Pad can wirelessly charge various mobile devices/batteries.
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https://222.samsung.com/us/mobile/mobil e-accessori es/phones/wirel ess-charger-Duo-Pad-pad-bl ack-ep-
p5200tbegus/

https://www.samsung.com/hk en/mobil e-accessories/wirel ess-charger-duo-pad-p5200-ep-p5200twegww/
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The 5400 Duo Pad can wirelessly charge various mobile devices/batteries.
https://www.samsung.com/us/mobile/mobil e-accessori es/phones/15w-wirel ess-charger-duo-cabl e-dark-
gray-ep-p5400cbegus/

The 6300 Trio Pad can wirelessly charge various mobile devices/batteries.
Wireless Charger Trio, White Mobile Accessories - EP-P6300TWEGUS | Samsung US

The EP-P9500 Station is a Samsung Wireless Fast Charger for charging various mobile devices
and batteries and a hub for Smart Home connectivity.

https://www.samsung.com/us/mobile/mobile-accessories/phones/smartthings-station-
with-travel -adapter-white-ep-p9500twegus/#benefits
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The 3300 Charger Battery can wirelessly charge various mobile devices including smartphones, earbud
cases, and watches with various charging characteristics.

https://www.samsung.com/us/mobile/mobil e-accessori es/phones/ 25w-wirel ess-portabl e-battery--silver-
eb-u3300xjeqgus/
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The 5300 Car Mount Charger can wirelessly charge various WPC-compatible smartphones with various
charging characteristics.

https://www.samsung.com/us/mobile/mobil e-accessori es/phones/wirel ess-car-charger-bl ack-ep-
h5300cbequs/
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https://www.wirel esspowerconsortium.com/products/11748

The EP-OR825 (825 Watch Dock) can wirelessly charge Samsung watches such as the Watch4.

https://www.samsung.com/l evant/mobil e-accessories/gal axy-watch-active2-charger-or825-ep-
or825bbegww/
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auniversal base unit including one or more primary coils therein, each primary coil having a
generally planar shape so that when a current is passed through the primary coil a magnetic field
isgenerated in a direction perpendicular to the plane of the primary coil; wherein the
perpendicular magnetic field inductively generates a current in a matching secondary coil or

coils within a mobile device placed close to and aligned with the base unit, to charge or power
the mobile device;

The 440 Claim 3 Accused Products include one or more primary coils, each having a generally planar
shape so that when a current is passed through a coil, a magnetic field is generated in adirection that is
substantially perpendicular to the plane of the primary coil, thereby inductively charging/powering mobile
devices/batteries with the induced current.

Samsung Galaxy smar tphones

The S10 and S22 Ultra smartphones each includes one or more generally planar shape primary coils as
described above and are therefore able to inductively charge other devices/batteries via Wireless
PowerShare. Moreover, the S10 and S22 Ultra each includes a wireless transceiver ASIC, such asthe
IDT/Renesas P9320S, for which the IDT/Renesas P9415-R is believed to be representative for awhich a
datasheet is publicly available.
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S10: https://www.ifixit.com/Teardown/Samsung+Gal axy+S10+and+S10e+Teardown/120331
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S22 Ultra: https://www.ifixit.com/Guide/Samsung+Gal axy+S22+Ultra+Chip+1D/148073
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S22 Ultra:  https./wwwe.ifixit.com/News/57567/gal axy-s22-teardowns-appl e-is-making-samsung-sweat
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https://www.samsung.com/latin_en/support/mobil e-devices/how-to-use-wirel ess-powershare/

Samsung wir eless chargers

The 440 Claim 3 Accused Products which are wireless chargers asillustrated below by representative
products each include one or more generally planar shape primary coils and are able to inductively charge
other devices/batteries, as shown below.

Moreover, each includes include awireless charging transmitter ASIC (e.g., the IDT/Renesas P9236
ASIC) (herein the “9236" ASIC) with associated external capacitors, field effect transistors (FETS), and
other circuitry, as shown in the following 9236 datasheet.

https://archive.eetindia.co.inf/www.eetindia.co.in/ART 8800706913 1800008 NP 7al0c6fc.HTM
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4 )

- /

The 930 Stand includes two generally planar shape charging coils (identified as loop coil antennas [Coil
#1 and Coil #2] in the images below). As can be seen in the FCC photos below, Coil 1 has alarger
vertical primary axis, while Coil 2 has alarger horizontal primary axis, and Coil 1 and Coil 2 overlap
each other. Cail 1'slarger vertical primary axisisto better support charging devices placed vertically on
the charging stand while the larger horizontal primary axis of Coil 2 isto better support charging devices
placed horizontally on the charging stand.

https://fccid.io/A3L EPNG930/1 nternal -Photos/| nternal -Photos-2909922

The following is a Samsung webpage describing the 930 Stand.

https://www.samsung.com/us/mobile/mobil e-accessori es/phones/fast-charge-wirel ess-charging-stand-
bl ack-sapphire-ep-ng930tbugus/
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The following are from a Samsung User Manual describing the 930 Stand.

https://downl oadcenter.samsung.com/content/UM/201612/20161208181829351/EP-
NG930 UM Rev.2.3 161208.pdf
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The 5200 Duo includes three generally planar shape charging coils (identified as antennas [Ant. 1-3] in

the images below), of which the two on the product right-side (Ant. 2 and 3) are concentric (for charging
awatch [Ant. 3] or another smartphone or earbud case [Ant. 2]) (Ant. 2 and 3 are shown on the |eft-side
of the FCC pictures below, which show the interior of the product and have inverted the coil sides of the
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product). Antenna 1 on the product left-side (right-side of the FCC pictures) is for charging of a
smartphone at up to Samsung Wireless Fast Charge 2.0 speeds.

The following FCC pictures show the three charging coils in the 5200 Duo Pad (Ant. 1-3) (with the
product right and left sides reversed as described above).

https://fcc.report/FCC-1D/A3L EPP5200/4144771
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The following is a Samsung webpage describing the 5200 Duo Pad.

https://www.samsung.com/us/mobile/mobil e-accessori es/phones/wirel ess-charger-Duo Pad-pad-black-ep-
p5200tbequs/
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The following is a Samsung Quick Start Guide describing the 5200 Duo Pad.
https://fcc.report/FCC-1D/A 3L EPP5200/4144766.pdf

The 5400 Duo Pad includes three charging coils of which the two on the right side are concentric (inner
coil for charging awatch and outer coil for charging an earbud case), as shown below. The coil on the |eft
isfor charging a smartphone or earbud case.
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The 6300 Trio Pad includes seven charging coils (Ant. 1-7), of which the six on the left side of the pad
are overlapping, as shown below. The coils on the left are for charging one or multiple smartphones and
earbud cases, and the right-side smaller single coil isfor charging awatch.

https://fcc.report/FCC-1D/A3L EPP6300/4940796.pdf

Wireless Charger Trio, White Mobile Accessories - EP-P6300TWEGUS | Samsung US
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The SmartThings EP-P9500 is a multi-function SmartThings product including a Samsung Wireless Fast
Charger. The Charger includes a single coil as shown below for charging a smartphone or accessory such
as an earbud case.

The 3300 Wireless Charger Battery includes two charging coils, one inside the other. The inner
coil isfor charging awatch; the outer coil isfor charging a smartphone or an earbud case.

https://fcc.report/FCC-1D/A3L EBU3300/4624577
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The 5300 Car Mount Charger includes two charging coils (ANT. 1-2), ANT 1 having a horizontal

primary axis, ANT 2 having avertical primary axisto accommodate devices being clipped in different
orientations.

https://fcc.report/FCC-1D/ZCAEPH5300/5517329

The EP-OR825 (825 Watch Dock) includes a charging coil as specified by this part of the claim, as
shown below.
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https://fcc.report/FCC-1D/A3L EPOR825/4320461
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The various mobile devices the 440 Claim 3 Accused Products can charge, e.g., S7 and S22 Ultra
smartphones, Buds, Buds2, and Watch4, have/include the characteristics/components specified by this
part of the claim, as detailed above with respect to 440 Claim 1. Moreover, the various mobile devices
the 440 Claim 3 Accused Products can wirelessly charge have different charging characteristics (e.g., the
S7, S22 Ultra, Buds, Buds2, Watch and Watch4 have different charging characteristics as shown above).

The 440 Claim 3 Accused Products configure and control the wireless powering/charging in response to
communication from the receiver as specified by this part of the claim. For example, the 440 Claim 3
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Accused Products can wirelessly charge S7 and S22 Ultra smartphones and Watch4, and the S7 and S22
Ultra smartphones and Watch and Watch4 communicate with the base unit as described by this part of the
claim as detailed above with respect to '440 claim 1. The 440 Claim 3 Accused Products configure and
control the wireless powering/charging of a S7 or S22 Ultra smartphone or a Watch or Watch4 as
specified by this part of the claim based on communication from mobile device.

A high-level description of the information communicated by the receiver to a base unit in WPC to detect,
identify and authenticate the receiver is shown below. E.g., WPC 1.2.4 Standard, Introduction, page 9.
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The 440 Claim 3 Accused Products do so per the WPC Standard. For example, see WPC 1.2.4 Standard,
Parts 1 and 2, Interface Definition at 45-50, of which Figure 16 isillustrated below to provide a general
pictographic overview of those pages, in the Baseline Power Profile (BPP) and described in more detail in
clam 1.

No Power Transfer Contract
Unexpected Packet
Transmission error

Time-out

Selection <

Identification &
Configuration

l/ Power Transfer Contract established

Power Transfer Contract violation
Unexpected Packet
Time-out

< -

Power Transfer complete

Power Transfer

13. The system of claim 3, further comprising a data storage component for storage of data, for
subsequent transmission of datato or from the mobile device.
The 440 Claim 3 Accused Products, which are smartphones or chargers that comprise data storage and

wireless communication capability with the mobile device (e.g. the SmartThings Station) infringe this
clam.

Samsung Galaxy smartphones

Samsung smartphones, including at least the S20 and S22 Ultra running Android 6.0 (Marshmallow) or
later are able to transfer photos, videos, and other files via Nearby Share with other mobile devices
supporting Nearby Share (e.g., smartphones and/or tablets running Android 6.0 or newer).
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https://www.cnet.com/tech/mobile/googl es-version-of -i phone-airdrop-is-rolling-out-to-android-phones-
now-heres-how-to-use-the-new-feature/

https://www.samsung.com/levant/smartphones/gal axy-s22-ultra/specs/
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Similarly, utilizing Samsung’s Quick Share feature, Samsung Galaxy smartphones, including but not
limited to the S20 and S22 Ultra running Android 10 or alter can transfer files between devices.

https://www.samsung.com/gl obal/gal axy/what-is/quick-share/

Samsung SmartThings Station

In addition to wireless charging capabilities, the Samsung SmartThings Station comprises a data (non-
wireless charging related) storage component and connects wirelessly to the mobile phone, earbud case
and other devices being charged or nearby and exchanges data with the mobile device being charged.
Some of the pre-programmabl e actions and activated subsequent to initiation of charging of a phone by
transmission of datato or from a phone to a storage component in the SmartThings Station are shown
below. Such asmart charger brings new functionalities and possibilities to home and electronic life
integration.
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27. A system capable of inductive powering or charging by a universal base unit for charging of
different mobile devices and/or batteries of different charging characteristics associated
therewith, comprising:

a battery, wherein one or both of a device and the battery have particular charging characteristics
associated therewith;

areceiver and areceiver coil, for one of inductively powering the device or charging the battery
in the device, wherein the receiver is one of attached to or incorporated into the battery or the
device, and wherein the receiver coil has generally planar shape so that a magnetic field received
in adirection substantially perpendicular to the plane of the receiver coil isused to inductively
generate a current in the receiver coil;

an identification component associated with the device or battery, which is configured to provide
wireless identification of the receiver to the universal base unit;

ameans for avoiding overcharging one or both of the mobile device and battery inductively; and
aregulator, coupled to the output of the receiver or to the battery, that regulates an output voltage
or output current provided by the receiver, to the device or battery, to be within arange of
parameters for the device or the battery;

wherein different devices and batteries can have different charging characteristics associated
therewith; and

wherein the receiver communicates with the base unit to detect, identify and authenticate the
receiver with the base unit, as provided by the identification component; determine and then
activate one or more primary coils of the base unit which are aligned with the receiver coil;
verify the continued presence of the receiver near the base unit; and communicate information
describing the characteristics of the device or the battery, for use by the base unit to provide
power transfer to the receiver and to the device and the battery according to their particular
charging characteristics.

The 440 Claim 27 Accused Productsinclude at least those accused under Claim 1. The Claim 27 Accused

Products are structured and function as described with respect to claim 1 and infringe claim 27 in the
same manner as shown with above respect to claim 1.
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