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US11342777B2 POWERING AND/OR CHARGING WITH MORE THAN ONE 
PROTOCOL 

This chart refers to various versions of the WPC Standard 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 WPC standard (or products complying with the 
standard at all). 

1. A base system for inductive charging of an electronic device comprising an inductive 
charging receiver and a battery electrically coupled to the inductive charging receiver, the base 
system comprising: 

The 777 Accused Wireless (i.e. inductive) Chargers are accused under this claim (collectively 
the “777 Claim 1 Accused Products”). As detailed below by representative products, the 777 
Claim 1 Accused Products fit the description in this introductory part of the claim, as each 
includes a base system for providing power inductively as specified by this introductory part of 
the claim.  

 

Wireless chargers 

The Samsung 5400 Duo Pad meets this introductory part of claim 1, as it can, on the left side, 
inductively charge a smartphone or earbud case compatible with the WPC Standard Baseline 
Power Profile (BPP) at up to 5W and a Samsung Wireless Fast Charge capable smartphone (e.g., 
an S22 Ultra) at 10W+ using the Samsung Wireless Fast Charge / Samsung Proprietary Power 
Delivery extension (PPDE) which is based on the WPC Extended Power Profile (EPP) 
specification, and, on the right side, inductively charge a Samsung watch or earbud case at a 
lower power level. 
 

https://www.samsung.com/us/mobile/mobile-accessories/phones/15w-wireless-charger-duo-
cable-dark-gray-ep-p5400cbegus/ 
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https://developer.samsung.com/mobile/wireless-fast-
charge.html#:~:text=Samsung%20Wireless%20Fast%20Charge%2C%20a,Power%20Profile%2
0(EPP)%20specification. 
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The Wireless Power Consortium describes the relationship between the PPDE Standards and 
EPP. 

https://www.wirelesspowerconsortium.com/knowledge-base/testing-and-certification/safety-of-
proprietary-power-extensions.html 
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The EP-OR900 Watch Fast Charger (i.e. the “900 Watch Dock” or “900 Watch Charger”) can 
wirelessly charge Samsung Watches, e.g., the Watch4 and Watch5.  The 900 Watch Dock and 
the Watch5, while not indicated as WPC certified, still both use WPC BPP and ‘Samsung Fast 
Wireless Charging’ communication and control protocols based on WPC EPP, ASICs and circuit 
architecture as described below.  Earlier models of Samsung Watches (such as Samsung Watch4) 
are charged at ~1-2 W power levels.  On information and belief, by taking advantage of the 
Samsung Fast Wireless Charging protocol for watches in Watch5, this charge rate has been 
increased to ~5 W. 
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While the 900 Watch Dock and Watch5 use a version of the Samsung Wireless Fast Charge 
protocol for control and communication (a proprietary version of EPP), it appears to be limited to 
~5 W versus the up to 15 W capability of other Samsung Wireless Fast Charge chargers and 
receivers, the Watch5 and 900 Watch Dock are advertised as capable of ‘Fast Charging’. 

https://www.samsung.com/us/mobile/mobile-accessories/smartwatches/galaxy-watch-charger-
ep-or900bbeguj/ 

 

 

https://www.samsung.com/sg/mobile-accessories/fast-wireless-charger-black-ep-or900bbegww/ 
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an inductive charging coil; 

As detailed below by representative products, the 777 Accused Wireless Chargers each meet this 
part of the claim as they each include an inductive charging coil. 

Wireless chargers 

The Samsung 5400 Duo Pad includes multiple inductive charging coils.  
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The 5400 Duo Pad includes three charging coils of which the two on the right side are concentric 
(inner coil for charging a watch and outer coil for charging an earbud case), as shown below. The 
coil on the left is for charging a smartphone or earbud case.  
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Internal images of the Samsung 5400 Duo Pad are shown above with the coils identified. 

 

The 900 Watch Dock includes a charging coil as specified by this part of the claim, as shown 
below. 

 

See also https://new.qq.com/rain/a/20221031A04BRZ00 

 

 

a coil drive circuit electrically coupled to the inductive charging coil, wherein the coil drive 
circuit provides power to the inductive charging coil by switching a voltage input to the 
inductive charging coil at an operating frequency; 
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As detailed below by representative products, the 777 Accused Wireless Chargers each meet this 
part of the claim as they each include a coil drive circuit that is coupled to an inductive charging 
coil, which can switch a voltage input to the inductive charging coil at an operating frequency.  

Wireless chargers  

The 5400 Duo Pad includes a coil drive circuit that includes multiple switching circuits 
associated with its coils which include capacitors (green rectangles), wireless charging ASICs 
(IDT P9236) (red rectangles), and separate FETs and FET drivers (yellow rectangles), as 
illustrated below.  The coil drive circuit provides power to the inductive charging coils by 
switching voltage inputs to the respective inductive charging coils at an operating frequency. 

 

 

 

The 2 ICs in the red rectangles are the same and are each IDT part number P9236.  On 
information and belief, a representative circuit diagram for this ASIC part is shown below.  
Each IC is capable of driving up to 3 coils simultaneously (for position free charging or to use 
the ASIC for driving multiple coils such as the dual coil (such as one coil inside the other as in 
the EP-P5400 right side).  In this application, Each IC is used for driving one of the charging 
locations in the product independently.   

 

Below are shown the input voltage (Red rectangle below), drive circuit with internal drivers 
(green shape below) and the coil (s) (blue shape) showing the main elements of the claim section 
as used for this product. 
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https://archive.eetindia.co.in/www.eetindia.co.in/ART_8800706913_1800008_NP_7a10c6fc.HT
M  

 

 

The 900 Watch Dock includes a drive circuit that is structured and operates as specified by this 
part of the claim.  The 900 Watch Dock includes multiple switching circuits associated with its 
coils which include wireless charging ASICs (Convenient Power CPS4038) (shown in red 
rectangle below) and other associated components.  Images below show the two sides of the 
printed circuit board for driving the 900 Watch Dock coil. 
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See also https://new.qq.com/rain/a/20221031A04BRZ00 

 

 

 

 

See also https://fcc.report/FCC-ID/A3LEPOR900 
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a current detection circuit electrically coupled to the inductive charging coil; and 

As detailed below by representative products, the 777 Accused Wireless Chargers each meet this 
part of the claim as they each include a current detection circuit that is electrically coupled to an 
inductive charging coil.  

Wireless chargers  

The 5400 Duo Pad includes a current detection circuit electrically coupled to the inductive 
charging coil. 
 

This is shown in the IDT P9236 architecture diagram (outlined in green): 

 

 

 

The 900 Watch Dock includes a current detection circuit electrically coupled to the inductive 
charging coil to enable BPP and Proprietary communication with a receiver. 
 

See https://convenientpower.com/productdetail/102.html 
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a microcontroller, wherein the microcontroller is configured for: 

As detailed below by representative products, the 777 Accused Wireless Chargers each meet this 
part of the claim as they each include a microcontroller.  

Wireless chargers  

The 5400 Duo Pad includes a microcontroller. 
 

This is shown in the IDT P9236 architecture diagram (outlined in red): 
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The 900 Watch Dock includes a microcontroller. 
 

See https://convenientpower.com/productdetail/102.html 
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operating in a first mode of operation using a first protocol, wherein the first protocol is an 
inductive charging communication-and-control protocol that comprises uni-directional 
messaging, wherein the first mode of operation comprises: 

As detailed below by representative products, the 777 Accused Wireless Chargers each meet this 
part of the claim as they each operate in multiple modes including a first mode of operation using 
a first protocol that uses uni-directional messaging. 

Chargers and receivers that are compatible with the WPC, follow a certain communication 
protocol for interoperability for inductive charging.  The WPC (Qi) specification defines two 
communication protocols (Baseline Protocol (<5 W) using uni-directional messaging from the 
receiver to the charger and Extended Protocol (>5 W)) introduced in WPC 1.2 and later versions 
using bi-directional messaging between the receiver and the charger.   
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The infringing products are able to operate in either protocol to enable charging electronic 
devices that can operate with one of the protocols to allow greater interoperability.   

 

The protocols and their phases are summarized at a high level below. 

 

See, WPC 1.3 Standard, Communications Protocol, pages 13,14. 
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Wireless chargers  

The Samsung 5400 Duo Pad and 900 Watch Dock both operate in multiple modes including a 
first mode of operation, which on information and belief is the WPC BPP mode.  In this mode 
the 5400 Duo Pad and 900 Watch Dock receive uni-directional communications from the devices 
being charged.  Devices such as earbud pro cases and Samsung Galaxy phones and Watch4 are 
capable of receiving power (and transmitting communications) in this mode of operation.  
 

In the first mode, the 5400 Duo and 900 Watch Dock each receive communications for wireless 
charging and perform the wireless charging per WPC BPP, as shown below.  See, WPC 1.2.4 
Standard, Parts 1 and 2, Interface Definitions, pages 11, 45 (similarly specified in WPC 1.3).   
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The uni-directional communication received by the wireless charger in this first mode is 
illustrated by the WPC per WPC BPP, as shown below.  See, WPC 1.2.4 Standard, Parts 1 and 2, 
Interface Definitions, page 87 (similarly specified in WPC 1.2.3 and 1.3).   
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receiving, using the current detection circuit, a first communication from the inductive charging 
receiver of the electronic device, wherein the first communication is based on the first protocol; 
and 

As detailed below by representative products, the 777 Accused Wireless Chargers each meet this 
part of the claim as they each receive a first communication from a device being charged using 
the first protocol and the current detection circuit. 

Wireless chargers  

The 5400 Duo and 900 Watch Charger also both meet this part of the claim.  Uni-directional 
communication received by the wireless charger in the first mode includes Signal Strength and 
Identification and Configuration messages (during the Ping and Identification and Configuration 
phases shown above in WPC 1.2.4 BPP, Interface Definitions, Fig. 16) and Control Error Packet 
(CEP) and Received Power messages (during the Power Transfer phase, also shown in Fig. 16). 
 

High level operation of a WPC charger and receiver are described below. E.g., WPC 1.2.4 
Standard, Introduction, page 9. 
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Once a wireless power receiver is activated by receiving power wirelessly from a wireless 
charger, the charger receives communication from the receiver through load modulation of the 
receiver circuit.  E.g., WPC 1.2.4 Standard, Parts 1 and 2, Interface Definitions, page 87 (see 
also WPC 1.2.3 Standard, Parts 1 and 2, Interface Definitions, page 86) (shown with respect to 
the “detect” part of claim 1 immediately above). 

From the Power Transmitter/ Wireless Charger perspective, the WPC phases are as shown 
below.  E.g., WPC 1.2.4 Standard, Parts 1 and 2, Interface Definitions, pages 45, 46, and 50 (see 
also WPC 1.2.3 Standard, Parts 1 and 2, Interface Definitions, pages 45, 46, 49, and 50).  
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Initially, the transmitter / wireless charger applies inductive power periodically (ping) for a 
period of time sufficiently long to power and wake up the receiver and receive some 
communication from it, including information corresponding to a voltage at the output of the 
receiver circuit (i.e., the Signal Strength Packet) followed by Identification and Configuration 
communication. E.g., WPC 1.2.4 Standard, Parts 1 and 2, Interface Definitions, page 52 (see also 
WPC 1.2.3 Standard, Parts 1 and 2, Interface Definitions, page 51). 
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The subsequent Identification and Configuration Phase is described below and includes a unique 
identification code, a manufacturer code, and a charge algorithm profile (indicating which 
version of the WPC the receiver complies to). E.g., WPC 1.2.4 Standard, Parts 1 and 2, Interface 
Definitions, pages 100-101 (see also WPC 1.2.3 Standard, Parts 1 and 2, Interface Definitions, 
pages 98-99). 
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The configuration packet received by the wireless charger also includes the receiver power 
requirement information. E.g., WPC 1.2.4 Standard, Parts 1 and 2, Interface Definitions, page 98 
(see also WPC 1.2.3 Standard, Parts 1 and 2, Interface Definitions, page 96). 

 

In addition to the receiver power requirement communicated by the receiver to the base station 
above, the receiver uses the Configuration Packet to indicate its power level and ability to 
operate according to BPP by using the Neg bit in the Configuration Packet. 

 

See, WPC 1.2.4 Standard, Parts 1 and 2, Interface Definitions, page 75. 
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Following the Identification and Configuration phase, the wireless charger enters the Power 
Transfer phase where it receives periodic messages from the receiver to allow it to regulate the 
output voltage or power from the receiver in a closed loop manner. This phase is described in 
WPC 1.2.4 Standard, Parts 1 and 2, Interface Definitions, page 82 (see also WPC 1.2.3 Standard, 
Parts 1 and 2, Interface Definitions, page 49). 

 

 

The Control Error Packet and Received Power Packet communicated during the BPP Power 
Transfer phase is described in WPC 1.2.4 Standard, Parts 1 and 2, Interface Definitions, pages 
95-96 (see also WPC 1.2.3 Standard, Parts 1 and 2, Interface Definitions, page 94). 
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regulating power delivered to the battery of the electronic device in response to the received first 
communication; and 

As detailed below by representative products, the 777 Accused Wireless Chargers each meet this 
part of the claim as they regulate the power delivered to the device being charged in response to 
the first communication. 

Wireless chargers  

The Samsung 5400 Duo Pad and 900 Watch Dock each delivers and regulates power delivery to 
the battery of the electronic device, for example to the earbuds case or the watch4 respectively, 
in response to the received first communication. 	
 

On information and belief, during this first mode of operation, the 5400 Duo and 900 Watch 
Dock operate per WPC BPP protocol regulating the power delivered to the battery of the 
electronic device in response to the received first communication including the received Control 
Error Packets.  See e.g., WPC 1.2.4 Standard, Parts 1 and 2, Interface Definitions, pages 45, 46, 
and 50 (see also WPC 1.2.3 Standard, Parts 1 and 2, Interface Definitions, pages 45, 46, 49, and 
50). 
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WPC further specifies tests for BPP wireless charger to demonstrate regulation and rapid 
response to load changes in the receiver. See, WPC 1.2.4 Standard, Parts 1 and 2, Interface 
Definitions, page 33. 

 

 

operating in a second mode of operation using a second protocol, wherein the second protocol is 
an inductive charging communication-and-control protocol that defines bi-directional messaging, 
wherein the second mode of operation comprises: 

As detailed below by representative products, the 777 Accused Wireless Chargers each meet this 
part of the claim as they each operate in multiple modes including a second mode of operation 
using a second protocol that is based on the WPC Extended Power Profile (EPP) that includes bi-
directional messaging.  

Wireless chargers 

The Samsung 5400 Duo Pad and 900 Watch Charger operating in a second mode, each charge 
their respective electronic devices at higher power levels, respectively at over 5 W for the 5400 
and at higher level (up to 5 W) than available with BPP (~1-2 W given the smaller coil sizes) for 
the 900 Watch Charger according to the Samsung Wireless Fast Charge or the Watch ‘Fast 
Wireless Charging’ proprietary protocol (or the Samsung PPDE as discussed above) that, on 
information and belief, is a proprietary communication and control protocol based on the WPC 
Extended Power Profile (EPP) bi-directional communication architecture. 
 

https://developer.samsung.com/mobile/wireless-fast-
charge.html#:~:text=Samsung%20Wireless%20Fast%20Charge%2C%20a,Power%20Profile%2
0(EPP)%20specification. 
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Samsung describes Wireless Fast Charging for their smart phones below. 

https://www.samsung.com/us/mobile/mobile-accessories/phones/15w-wireless-charger-duo-
cable-dark-gray-ep-p5400cbegus/#benefits 

 

 

Samsung describes the wireless charging capabilities of the 900 Watch Charger below: 

https://www.samsung.com/sg/mobile-accessories/fast-wireless-charger-black-ep-or900bbegww/ 
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The Watch5 Dock uses a convenient power CPS4038 ASIC.  Part of the datasheet for the 
CPS4038 is shown below. 

https://convenientpower.com/productdetail/102.html 
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See also https://new.qq.com/rain/a/20221031A04BRZ00 
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The WPC Standard describes both the Baseline Power Profile (BPP) and the Extended Power 
Profile (EPP), E.g., WPC 1.2.4 Standard, Parts 1 and 2, Interface Definitions, pages 8, 11 (see 
also WPC 1.2.3 Standard, Parts 1 and 2, Interface Definitions, pages 8, 11). 

 

 

 

 

During EPP operation (second mode), the method of communication from the receiver to the 
wireless charger is by amplitude modulation (similar to the first mode).  However, during EPP, 
the wireless charger also communicates to the receiver using Frequency Shift Keying resulting in 
a bi-directional communication between the wireless charger and the receiver.  E.g., WPC 1.2.4 
Standard, Parts 1 and 2, Interface Definitions, pages 87, 108 (similarly specified in WPC 1.2.3 
and 1.3). 
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receiving, using the current detection circuit, a second communication from the inductive 
charging receiver of the electronic device, wherein the second communication is based on the 
second protocol; 

As detailed below by representative products, the 777 Accused Wireless Chargers each meet this 
part of the claim as they each receive, using the current detection circuit, a communication from 
the inductive charging receiver of the device being charged, communications based on the 
second profile. 

Wireless chargers  

For the Samsung 5400 Duo Pad, communication in the second mode of operation comprises bi-
directional messaging. For example, the left side of the 5400 Duo uses bi-directional 
communication when charging, at power levels over 5 W, an S22 Ultra, which is capable of 
being charged at up to 15 Watts in Samsung Wireless Fast Charge 2.0.  
 

As another example. 900 Watch Dock uses bi-directional communication when charging a 
Watch5, which is capable of being charged at up to 5 Watts using Samsung Watch Fast Wireless 
Charging. 
 

In this example, in the second mode, the communication received by the 5400 Duo from the S22 
Ultra uses current modulation, and communication from the 5400 Duo to the S22 Ultra uses 
frequency shift keying (FSK) per WPC EPP. E.g., WPC 1.2.4 Standard, Parts 1 and 2, Interface 
Definitions, pages 84 (see also WPC 1.2.3 Standard, Parts 1 and 2, Interface Definitions, pages 
86).  Similarly in the 900 Watch Dock example, in the second mode, the communication 
received by the 900 Watch Dock from the Watch5 uses current modulation, and communication 
from the 900 Watch Dock to the Watch5 uses frequency shift keying (FSK) per WPC EPP.  Id. 
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Excerpts from the WPC 1.2.4 Standard, Parts 1 and 2, Interface Definitions, pages 108 (see also 
WPC 1.2.3 Standard, Parts 1 and 2, Interface Definitions, pages 106) are shown below.  
 

 

 

 

 
In the first mode of operation the Wireless Charger follows the BPP protocol as described in 
detail in the “receiving, using the current detection” section above.   

Briefly, from the Power Transmitter/ Wireless Charger perspective, the WPC BPP phases are as 
shown below.  E.g., WPC 1.2.4 Standard, Parts 1 and 2, Interface Definitions, pages 45, 46, and 
50 (see also WPC 1.2.3 Standard, Parts 1 and 2, Interface Definitions, pages 45, 46, 49, and 50).  
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The Samsung Wireless Fast Charge and Samsung Watch Fast charge (i.e. second mode) are 
based on the WPC EPP protocol, which is illustrated below in the WPC version 1.2.4 
specification E.g., WPC 1.2.4 Standard, Parts 1 and 2, Interface Definitions, pages 48 (see also 
WPC 1.2.3 Standard, Parts 1 and 2, Interface Definitions, pages 48).  The second mode is based 
on bi-directional communication between the receiver and the base station and has several 
additional phases and messages over BPP. 

 

In the second mode of operation, Samsung 5400 Duo and the 900 Watch Dock using their 
current detection circuits each receive a second communication from the receiver of the 
electronic device being charged based on the second (EPP) protocol.  

 

The second communication includes receiving Signal Strength Packet during the Ping phase and 
Identification & configuration messages identifying the receiver as operating in the second 
mode. 

 

E.g., WPC 1.2.4 Standard, Parts 1 and 2, Interface Definitions, page 52 (see also WPC 1.2.3 
Standard, Parts 1 and 2, Interface Definitions, page 51). 
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The subsequent Identification and Configuration Phase is described below and includes a unique 
identification code, a manufacturer code, and a charge algorithm profile (indicating which 
version of the WPC the receiver complies to). E.g., WPC 1.2.4 Standard, Parts 1 and 2, Interface 
Definitions, pages 100-101 (see also WPC 1.2.3 Standard, Parts 1 and 2, Interface Definitions, 
pages 98-99). 
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The configuration packet received by the wireless charger also includes the receiver power 
requirement information. E.g., WPC 1.2.4 Standard, Parts 1 and 2, Interface Definitions, page 98 
(see also WPC 1.2.3 Standard, Parts 1 and 2, Interface Definitions, page 96). 

 

 

The receiver uses the Configuration Packet to indicate its power level and ability to operate 
according to EPP or a proprietary method. 
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See, WPC 1.2.4 Standard, Parts 1 and 2, Interface Definitions, pages 76, 99. 

 

 

 

 

Following the Identification and Configuration phase, the wireless charger enters the Power 
Transfer phase where it receives periodic messages from the receiver to allow it to regulate the 
output voltage or power from the receiver in a closed loop manner. This phase is described in 
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WPC 1.2.4 Standard, Parts 1 and 2, Interface Definitions, page 82 (see also WPC 1.2.3 Standard, 
Parts 1 and 2, Interface Definitions, page 49). 

 

 

The Control Error Packet and Received Power Packet communicated during the BPP Power 
Transfer phase is described in WPC 1.2.4 Standard, Parts 1 and 2, Interface Definitions, pages 
95-96 (see also WPC 1.2.3 Standard, Parts 1 and 2, Interface Definitions, page 94). 

 

 

Some of the communications messages from the receiver to the wireless charger have a different 
structure in EPP (second mode) than BPP (first mode shown above). 

E.g., WPC 1.2.4 Standard, Parts 1 and 2, Interface Definitions, pages 103 (see also WPC 1.2.3 
Standard, Parts 1 and 2, Interface Definitions, pages 100, 101). 
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In addition, operation in the second mode (EPP) includes receiver to wireless charger proprietary 
messages and EPP only messages that are not used in the first mode of operation (BPP) and are 
EPP Only. 
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E.g., WPC 1.2.4 Standard, Parts 1 and 2, Interface Definitions, pages 104-107 (see also WPC 

1.2.3 Standard, Parts 1 and 2, Interface Definitions, pages 101-105). 
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transmitting, by modulating the operating frequency with the coil drive circuit, a frequency-
modulated third communication to the inductive charging receiver of the electronic device, 
wherein the frequency-modulated third communication is based on the second protocol; and 

As detailed below by representative products, the 777 Accused Wireless Chargers each meet this 
part of the claim as they each transmit, by modulating the operating frequency with the coil drive 
circuit, a frequency modulated communication to the inductive charging receiver, where this 
communication is based on the WPC EPP protocol. 

Wireless chargers  

 

On information and belief, in the second mode of operation, the wireless charger communicates to 
the receiver using Frequency Shift Keying (frequency modulation) as described in WPC 1.2.4 
Standard, Parts 1 and 2, Interface Definitions, pages 108 (see also WPC 1.2.3 Standard, Parts 1 
and 2, Interface Definitions, pages 106) are shown below.  
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The Samsung 5400 Duo Pad and 900 Watch Dock, when using Samsung Wireless Fast Charge 
protocol (second mode), on information and belief, transmit Samsung proprietary messages in 
addition to WPC EPP messages to the device being charged. 
One example of such a WPC EPP message is an “acknowledge” message.  This is described in 

WPC 1.2.4 Standard, Parts 1 and 2, Interface Definitions, pages 55, 113 (see also WPC 1.2.3 

Standard, Parts 1 and 2, Interface Definitions, page 111): 

 

 

 

 

 

Some of the other responses sent by the wireless charger in the EPP mode specified in WPC 
1.2.4 are shown below:  
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regulating power delivered to the battery of the electronic device in response to the received 
second communication; 

As detailed below by representative products, the 777 Accused Wireless Chargers each meet this 
part of the claim as they each regulate power delivered to the battery of the device being charged 
in response to the received second communication. 

Wireless chargers  

The Samsung 5400 Duo Pad and 900 Watch Dock, when using Samsung Wireless Fast Charge 
or the Watch ‘Fast Wireless Charging’ proprietary protocol to, for example, charge an S22 Ultra 
or Watch5 respectively, each regulates the power transfer in response to CEP messages received 
from the S22 Ultra or Watch5 based on the second protocol (EPP). 
 
In both the first and second modes of operation, the Samsung 5400 Duo Pad and 900 Watch 
Dock each regulate the power delivered to the receiver per the WPC Standard as shown below:  
 
During this second mode of operation, the 5400 Duo and 900 Watch Dock operate per WPC EPP 
protocol regulating the power delivered to the battery of the electronic device in response to the 
received second communication including the received Control Error Packets.  See e.g., WPC 
1.2.4 Standard, Parts 1 and 2, Interface Definitions, pages 45, 46, and 50 (see also WPC 1.2.3 
Standard, Parts 1 and 2, Interface Definitions, pages 45, 46, 49, and 50). 
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WPC further specifies tests for EPP wireless chargers to demonstrate regulation and rapid 
response to load changes in the receiver.  Compared to the BPP load dump tests, for example, 
these are carried out at higher powers and with a different procedure due to differences between 
operation at EPP compared to BPP: 

 

wherein the first mode of operation is associated with a first power level and the second mode of 
operation is associated with a second power level, and wherein the first power level and the 
second power level are different. 

As detailed below by representative products, the 777 Accused Wireless Chargers each meet this 
part of the claim as each mode of operation is associated with a charging different power level. 

Wireless chargers  

For WPC chargers such as the 5400 Duo, the power level of BPP is less than or equal to 5 Watts 
(the first mode) and the power level of Samsung Wireless Fast Charge protocol is over 5 Watts 
and up to 15 Watts (the second mode), both modes in which the left side of the 5400 Duo can 
operate.   
 

As discussed above, the 900 Watch dock operates at ~1-2 W with BPP (first mode) and at up to 5 
W with the Samsung version of EPP for fast watch chargers (second mode). 
 

https://www.samsung.com/us/mobile/mobile-accessories/phones/15w-wireless-charger-duo-
with-ta-dark-gray-ep-p5400tbegus/ 
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https://developer.samsung.com/mobile/wireless-fast-
charge.html#:~:text=Samsung%20Wireless%20Fast%20Charge%2C%20a,Power%20Profile%2
0(EPP)%20specification. 
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The power level of OR-900 Watch5 charger operating in the second mode charging a Watch5 is 
shown below. 

https://fcc.report/FCC-ID/A3LEPOR900/5892919 
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As shown below, the OR-900 operating in mode 1 (BPP) charges watches at lower power levels. 

https://www.samsung.com/sg/mobile-accessories/fast-wireless-charger-black-ep-or900bbegww/ 

 

 

 

The WPC describes the difference in power levels between mode 1 and mode 2 of operation as 
shown below.  E.g., WPC 1.2.4 Standard, Parts 1 and 2, Interface Definitions, page 9 (see also 
WPC 1.2.3 Standard, Parts 1 and 2, Interface Definitions, page 9).  

 

 

CLAIMS DEPENDENT ON CLAIM 1:  

2. The base system of claim 1, wherein the base system is configured to communicate with 
different types of inductive charging receivers using different inductive charging protocols. 

As detailed below by representative products, the 777 Accused Wireless Chargers	each 
additionally infringe this dependent claim as the wireless charger of each is configured to 
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communicate with different types of inductive charging receivers using different inductive 
charging protocols. 
 

Wireless chargers  

The left side charger (Coil 1) in Samsung 5400 Duo Pad is capable of communicating with a 
Samsung earbud case using BPP and charging it according to that protocol.  But when a 
Samsung smartphone (such as S22 Ultra) is placed on the charger, the charger can communicate 
with the smartphone using the Samsung Wireless Fast Charge (EPP) protocol and to charge it 
accordingly. 
 

 

 

As previously referenced with respect to Claim 1, the details of which are incorporated herein, 
some device types, such as smartphones can use Samsung Wireless Fast Charge, and other 
device types, such as watches and earbud cases, can use BPP. 

 

The Watch Dock 900 can similarly charge a Watch5 using a proprietary Samsung EPP mode at 
higher power levels but can also operate in mode 1 to charge earlier Watch models at a lower 
power level, i.e. Watch4.  
 

https://www.samsung.com/sg/mobile-accessories/fast-wireless-charger-black-ep-or900bbegww/ 

 

5. The base system of claim 1, wherein the first mode of operation is a subset of the second mode 
of operation. 

As detailed below by representative products, the 777 Accused Wireless Chargers	each 
additionally infringe this dependent claim as the first mode of operation, is a subset of the second 
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mode of operation.   
 

Wireless chargers  

The 5400 Duo Pad and 900 Watch Dock each include use of both BPP and WPC EPP.  BPP is a 
subset of WPC EPP. 
 

As shown above in claim 1, the communication by the receiver to wireless charger can use load 
modulation by the receiver and resulting amplitude modulation in the wireless charger coil 
current and a set of messages that are common to both the BPP and Samsung Wireless Fast 
Charge (or EPP).  However, EPP also includes additional wireless charger to receiver messages 
using frequency shift keying and other messages that are additional to the BPP protocol.  BPP is 
thus a subset of the WPC EPP (or Samsung Wireless Fast Charge protocol).  As outlined below 
by Samsung, Samsung Wireless Fast Charge or the Samsung Watch Fast wireless charging can 
be seen as a proprietary extension to WPC BPP that underlies much of its structure. 

 

https://developer.samsung.com/mobile/wireless-fast-
charge.html#:~:text=Samsung%20Wireless%20Fast%20Charge%2C%20a,Power%20Profile%2
0(EPP)%20specification 

 

 

 

6. The base system of claim 1, wherein one of the first mode of operation and the second mode 
of operation is a proprietary mode of operation. 

As detailed below by representative products, the 777 Accused Wireless Chargers	each 
additionally infringe this dependent claim as the Samsung Wireless Fast Charge mode of 
operation includes Samsung proprietary communication mechanisms. 
 

Wireless chargers  
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The 5400 Duo Pad and 900 Watch Dock both include Samsung Wireless Fast Charge which is a 
Samsung proprietary power delivery extension. 
 

 

 

https://www.samsung.com/us/mobile/mobile-accessories/phones/15w-wireless-charger-duo-
with-ta-dark-gray-ep-p5400tbegus/ 
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https://developer.samsung.com/mobile/wireless-fast-
charge.html#:~:text=Samsung%20Wireless%20Fast%20Charge%2C%20a,Power%20Profile%2
0(EPP)%20specification. 

 

7. The base system of claim 1, wherein the microcontroller is further configured for sending a 
ping to the electronic device through the inductive charging coil to determine which of the first 
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mode of operation and second mode of operation to use, wherein the determination is made 
based on the received communication from the inductive charging receiver of the electronic 
device in response to the ping. 

As detailed below by representative products, the 777 Accused Wireless Chargers	each 
additionally infringe this dependent claim as the microcontroller of each product is further 
configured for sending a ping to the electronic device through the inductive charging coil to 
determine which mode of operation to use, where the determination is made based on the 
response to the ping. 
 

Wireless chargers  

The 5400 Duo Pad and 900 Watch Dock both follows the WPC protocol which determine which 
mode of operation to use based on the communication received in response to the ping. 
 

The WPC phases, including the ping and response, are as shown below.  E.g., WPC 1.2.4 
Standard, Parts 1 and 2, Interface Definitions, page 86 (see also WPC 1.2.3 Standard, Parts 1 and 
2, Interface Definitions, page 48).  
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In response to a ping, a receiver transmits a signal strength packet followed by identification and 
configuration messages (WPC 1.2.4 Standard, Parts 1 and 2, Interface Definitions, pages 46, 98, 
99 (see also WPC 1.2.3 Standard, Parts 1 and 2, Interface Definitions, pages 46, 96, 97).  The 
Prop bit can indicate to a wireless charger if the receiver is capable of a proprietary method of 
charging (such as Samsung Wireless Fast Charge).  The Neg bit also indicates to the wireless 
charger if the receiver is capable of receiving power at up to 5 W (BPP) or higher levels (EPP or 
Proprietary method).  As shown above in the state diagram, depending on the Neg bit in the 
Identification and Configuration phase communication from the receiver, the wireless charger 
may proceed directly to the Power Transfer phase (for BPP receivers; Neg = 0) or to Negotiation, 
Calibration and then Power Transfer phases for EPP or Proprietary receivers (Neg =1) as 
required by this claim. 
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The wireless charger uses the Configuration Packet communicated by the receiver to determine 
the mode to use. 

 

See, WPC 1.2.4 Standard, Parts 1 and 2, Interface Definitions, pages 75,76, 99. 
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8. The base system of claim 1, wherein one of the first mode of operation and the second mode 
of operation is based on a Wireless Power Consortium standard. 

As detailed below by representative products, the 777 Accused Wireless Chargers	each 
additionally infringe this dependent claim as each device can operate according to both the WPC 
Standard BPP mode of operation and a Samsung proprietary higher power mode of operation.  
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Wireless chargers  

The 5400 Duo Pad and 900 Watch Dock both include the WPC Standard BPP mode of operation 
and a respective Samsung proprietary higher power mode of operation as is discussed and shown 
in detail with respect to the “operating in a first mode of operation” and “operating in a second 
mode of operation” parts of Claim 1 above. 
 

9. The base system of claim 1, wherein the microcontroller is further configured for detecting the 
presence of a foreign object between the inductive charger of the base system and the inductive 
charging receiver of the electronic device, wherein the determination is made based on a 
difference between a measured input power to the inductive charger and a received output power 
at the inductive charging receiver of the electronic device.  

As detailed below by representative products, the 777 Accused Wireless Chargers	each 
additionally infringe this dependent claim as they each include a microcontroller configured to 
detect foreign objects between the charger and receiver. 
 

Wireless chargers  

The microcontrollers of both the representative 5400 Duo Pad and 900 Watch Dock are 
configured for detecting the presence of foreign objects between the charger and receiver and 
make the determination based on measured input power and received output power. 
 

WPC EPP describes the method for determining the presence of a Foreign Object between the 
charger and receiver coil.  This method is based on measurement of the input power to the 
charger and a received output power and making a determination about the presence of a FOD as 
outlined below and per this claim. 

(WPC 1.2.4 Standard, Parts 1 and 2, Interface Definitions, pages 135, 136 (see also WPC 1.2.3 
Standard, Parts 1 and 2, Interface Definitions, pages 133,134).   
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Upon Information and belief, the Renesas / IDT 9236 ASIC in the 5400 Duo and the Convenient 
Power CPS4038 ASIC in the 900 Watch Dock operate similarly to a representative Renesas / 
IDT P9415-R ASIC used in Galaxy S22 Ultra smartphones and operate as described in the claim. 

https://www.renesas.com/us/en/document/dst/p9415-datasheet 
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10. The base system of claim 1, wherein the base system operates in one of the first mode of 
operation and the second mode of operation depending on the power output level of the inductive 
charging receiver.  

As detailed below by representative products, the 777 Accused Wireless Chargers	each 
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additionally infringe this dependent claim as different power levels are used for different modes 
of operation and correspondingly different devices. 
 

Wireless chargers  

The 5400 Duo Pad and 900 Watch Dock each charge devices using multiple modes of operation 
and multiple power levels depending on the device being charged.  
 

https://www.samsung.com/us/mobile/mobile-accessories/phones/15w-wireless-charger-duo-
with-ta-dark-gray-ep-p5400tbegus/ 

 

 

 

Samsung describes the wireless charging capabilities of the 900 Watch Charger below: 

https://www.samsung.com/sg/mobile-accessories/fast-wireless-charger-black-ep-or900bbegww/ 
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11. The base system of claim 1, wherein the operating frequency for the first mode of operation 
is within a first frequency range and the operating frequency for the second mode of operation is 
within a second frequency range, and wherein the first frequency range and the second frequency 
range are different.  

As detailed below by representative products, certain of the 777 Accused Wireless Chargers	each 
additionally infringe this dependent claim as the operating frequencies of the respective modes of 
operation are each different. 
 

Wireless chargers  

On information and belief, the Samsung 5400 Duo Pad, as representative of the infringing 
Samsung chargers, uses different frequency ranges for its different modes of operation and 
therefore infringes this dependent claim.   
 

On information and belief, the EP-OR900 Watch Fast Charger uses different frequency ranges 
for each of its two modes (BPP and Samsung Watch Fast Charge) of operation and therefore 
infringes this dependent claim.   
 

13. The base system of claim 1, wherein the received first communication for the first mode of 
operation and the received second communication for the second mode of operation are different.  

As detailed below by representative products, the 777 Accused Wireless Chargers	each 
additionally infringe this dependent claim as the first communications for each of the first and 
second modes of operation are different. 
 

Wireless chargers  

For each of the representative 5400 Duo Pad and 900 Watch Dock the received first 
communication for the first mode of operation and the received second communication for the 
second mode of operation are different, as is explained in detail below. 
 

The state diagram for WPC EPP is shown below (WPC 1.2.4 Standard, Parts 1 and 2, Interface 
Definitions, pages 86.  Also see also WPC 1.2.3 Standard, Parts 1 and 2, Interface Definitions, 
pages 48).  As discussed in Claim 1 above, depending on the messages received by the charger 
during Identification and Configuration phase, the charger can proceed to the power transfer 
phase (for BPP receivers) or proceed to Negotiation and Calibration phases (for EPP or 
proprietary receivers). These received messages for the first mode and for the second mode are 
different to allow the charger to determine which mode the receiver is capable of operating in 
and to proceed with its operation accordingly.  For example, infringing Samsung Chargers 
capable of operation in the second mode are configured to receive and understand proprietary 
Samsung Wireless Fast Charge or Watch Fast Wireless charging (900 Watch charger) messages 
(i.e. second communication) to be able to operate in the second mode. 
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In addition to specific proprietary or EPP messages shown in Claim 1 above, the structures of 
received messages by the wireless charger in the two modes are different.  An example is shown 
below for the Received Power Packet received by a wireless charger.  The Received Power 
Packet in the BPP (i.e. first) mode is shown below (WPC 1.2.4 Standard, Parts 1 and 2, Interface 
Definitions, pages 96.  Also see also WPC 1.2.3 Standard, Parts 1 and 2, Interface Definitions, 
pages 94).   
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While the Received Power Packet in the second mode (EPP) has a different structure and 
information as shown below.  E.g., WPC 1.2.4 Standard, Parts 1 and 2, Interface Definitions, 
pages 103 (see also WPC 1.2.3 Standard, Parts 1 and 2, Interface Definitions, pages 100, 101).  
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In addition, operation in the second mode (EPP) includes receiver to wireless charger messages 
that are not used in the first mode of operation (BPP) and are EPP Only.  E.g., WPC 1.2.4 
Standard, Parts 1 and 2, Interface Definitions, pages 104-107 (see also WPC 1.2.3 Standard, 
Parts 1 and 2, Interface Definitions, pages 101-105).  
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14. The base system of claim 1, wherein the frequency range of the power delivered to the 
battery for the first mode of operation is based on the first protocol and the frequency range of 
the power delivered to the battery for the second mode of operation is based on the second 
protocol.  

As detailed below by representative products, the 777 Accused Wireless Chargers	each 
additionally infringe this dependent claim as the frequency range of the power delivered to the 
battery for the first mode of operation is based on the first protocol and the frequency range of 
the power delivered to the battery for the second mode of operation is based on the second 
protocol. 
 

Wireless chargers  

On information and belief, the Samsung 5400 Duo Pad as representative of the infringing 
Samsung chargers uses different frequency ranges for its different modes of operation and 
therefore infringes this dependent claim.   

 

On information and belief, the 900 Watch Fast Charger uses different frequency ranges for its 
operation in BPP mode and a second frequency range for the Samsung Watch Fast Charge mode 
of operation and therefore also infringes this dependent claim.   

 

15. An electronic device capable of receiving power inductively, the electronic device 
comprising: 

The 777 Accused Smartphones and Wearables are accused under this claim. As detailed below 
by representative products, the 777 Accused Smartphones and Wearables fit the description in 
this introductory part of the claim, as each device is configured and capable of receiving wireless 
power inductively.  

Smartphones 

The Samsung Galaxy S22 Ultra smartphone is capable of receiving power inductively at multiple 
power levels, for different charging speeds.  

https://www.samsung.com/africa_en/support/mobile-devices/how-to-fast-charge-the-galaxy-s22-
series-wired-or-wirelessly/  
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https://developer.samsung.com/mobile/wireless-fast-
charge.html#:~:text=Samsung%20Wireless%20Fast%20Charge%2C%20a,Power%20Profile%2
0(EPP)%20specification. 
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The Samsung S22 Ultra smartphone is WPC compliant as a BPP (<5 W) receiver.  The Samsung 
S22 Ultra can also receive power at higher power levels (from 5-15 Watts) using the proprietary 
Samsung Wireless Fast Charge which is a proprietary version of the WPC Extended Power 
Profile (EPP). The WPC certification and registration results are shown below. 

 

https://www.wirelesspowerconsortium.com/products/12184 

 

Wearables 

The Samsung Watch5 wearable is representative of how the 777 Accused Wearables satisfy this 
introductory part of claim 1.  The Watch5 is capable of receiving power inductively at multiple 
power levels, for different charging speeds. For example, Watch5 can be charged using an EP-
OR825 BPP watch charger at ~ 1-2 W power level and at up to 5 W using the Samsung Watch 
‘Fast Wireless Charging’ with charger EP-OR900 at up to 5 W power level.  
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https://www.samsung.com/levant/watches/galaxy-watch/  

 

https://www.samsung.com/levant/watches/galaxy-watch/galaxy-watch5-40mm-silver-bluetooth-
sm-r900nzsamea/ 
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https://www.samsung.com/sg/mobile-accessories/fast-wireless-charger-black-ep-or900bbegww/ 
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an inductive charging receiver coil; 

The 777 Accused Smartphones and Wearables each include a coil as specified by this part of the 
claim, as illustrated below for the representative products. 

Smartphones  

For example, the Samsung Galaxy S22 Ultra smartphone includes a receiver coil, as specified by 
this part of the claim.  
 

https://www.ifixit.com/News/57567/galaxy-s22-teardowns-apple-is-making-samsung-sweat  
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Wearables  

For example, on information and belief, the Samsung Watch5 Wearable includes a receiver coil, 
as specified by this part of the claim.  
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https://www.samsung.com/levant/watches/galaxy-watch/galaxy-watch5-40mm-silver-bluetooth-
sm-r900nzsamea/ 

 

 

 

See also https://fcc.report/FCC-ID/A3LSMR900 (various FCC test reports and internal photos). 

On information and belief, the Watch5 includes a planar receiver coil similar to Watch4, (the ring 
shapes photo below) as shown in the listing below.   
https://www.ebay.com/itm/225173935598?nma=true&si=ziHGdlkwhvLsE97LpXFj7979J8g%25
3D&orig_cvip=true&nordt=true&rt=nc&_trksid=p2047675.l2557 
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The receiver coil can be seen also in block diagram form in the 9222 datasheet below, which is 
believed to be representative of the wireless power receiver ASIC included in the Galaxy Watches.  
 
https://www.renesas.com/us/en/document/dst/p9222-rrn-datasheet  

 
 

a communication transmitter circuit electrically coupled to the inductive charging receiver coil 
for communicating through the coil; 
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The 777 Accused Smartphones and Wearables each include a communication transmitter circuit 
that is coupled to the inductive charging receiver coil for communicating through the coil as 
specified by this part of the claim, this is illustrated below for the representative products. 

 

Smartphones  

The Samsung Galaxy S22 Ultra includes the Renesas P9320S ASIC for receiving and 
transmitting inductive power, including for transmitting and receiving communications via the 
inductive charging receiver coil.   
 

The S22 Ultra includes a communication transmitter circuit as specified by this part of the claim. 

The S22 Ultra includes a receiver communication and control circuit with a microcontroller by 
way of the included wireless power transceiver ASIC.  As seen in the representative 9415 
datasheet, the Communication and Control circuit performs as a communication transmitter 
circuit which includes the Microcontroller (green rectangle below) and the two communication 
FETs for modulating COM1 and CMA and two additional FETs for modulating COM2 and 
CMB (shown in red rectangles) along with associated external capacitors.  The FETs transmit 
communications by modulating the impedance at the receiver coil by connecting and 
disconnecting external capacitors shown in blue rectangles below.  These circuits are powered by 
the inductive charging system.   

 

 

Current modulation is used for communication with the wireless charger, as explained further in 
the representative 9415 datasheet. 
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Wearables  

On information and belief, the Samsung Watch5 includes an ASIC for receiving inductive 
power, including for transmitting and receiving communications via the inductive charging 
receiver coil.   
 

See https://fcc.report/FCC-ID/A3LSMR900 (various FCC test reports and internal photos 
showing ASICs). 
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See also https://www.androidauthority.com/samsung-galaxy-watch-4-vs-galaxy-watch-5-
3194096/ 

 

On information and belief, the Samsung Watch5 includes a similar wireless charging ASIC to 
the Samsung Watch4. 

 

On information and belief, the Watch4 includes a representative receiver IC (e.g., a Renesas/IDT 
P9222S) (herein the “9222”) used for wireless charging. 

 

The receiver coil can be seen also in block diagram form in the 9222 datasheet below, which is 
believed to be representative of the wireless power receiver ASIC included in the Galaxy 
Watches.  

https://www.renesas.com/us/en/document/dst/p9222-rrn-datasheet  
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The Watch4 receives an alternating magnetic field that generates a current for inductive power 
transfer when placed on a compatible charger. E.g., WPC 1.2.4 Standard, Introduction, page 9 
(shown above for this claim element with respect to Smartphones).   On information and belief, 
similar to the S22 Ultra, the Watch4 (and Watch5) communicates with the charger by 
modulating the receiver coil impedance resulting in a modulation in the transmitter coil current / 
voltage. 
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The Watch5 includes a receiver communication and control circuit as specified by this part of the 
claim, e.g., by way of an included wireless power receiver ASIC such as seen in the 
representative 9222 datasheet. The communication and control circuit includes a microcontroller 
(green rectangle) and two communication FETs for modulating COM1 and CMA and two 
additional FETs for modulating COM2 and COMB (red rectangles).  The FETs communicate by 
modulating the impedance at the receiver coil by connecting and disconnecting external 
capacitors shown in the blue rectangles. These circuits are powered by the inductive charging 
system. 

See https://www.renesas.com/us/en/document/dst/p9222-rrn-datasheet  
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Smartphones and Wearables – WPC 

Furthermore, the current modulation used by the S22 Ultra and Watch5 / Watch4 for 
communication with the charger follow per the WPC Standard.  E.g., WPC 1.2.4 Standard, Parts 
1 and 2, Interface Definitions, page 87 (see also WPC 1.2.3 Standard, Parts 1 and 2, Interface 
Definitions, page 86). 
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Furthermore, the communication and control circuit is powered inductively per the WPC 
Standard. E.g., WPC 1.2.4 Standard, Parts 1 and 2, Interface Definitions, page 23-24 (see also 
WPC 1.2.3 Standard, Parts 1 and 2, Interface Definitions, page 24-25). 

 

 

a communication receiver circuit electrically coupled to the inductive charging receiver coil for 
communicating through the coil; and 
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The 777 Accused Smartphones and Wearables each include a communication receiver circuit 
that is coupled to the inductive charging receiver coil for communicating through the coil as 
specified by this part of the claim, this is illustrated below for the representative products. 

Smartphones  

The Samsung Galaxy S22 Ultra includes the Renesas P9320S ASIC for receiving and 
transmitting inductive power, including for transmitting and receiving communications via the 
inductive charging receiver coil.   
In particular, as an example of the communication receiver circuit, the relevant sections in an 
exemplary Renesas ASIC for the S22 Ultra are shown below.  The 9415-R (15 W Receiver / 
Transmitter (Rx/Tx) IC for WPC 1.2)) includes a communication modulator including 4 FETs 
(blue rectangles below) for load modulation of the receiver circuit during communication from 
the receiver to the charger (during BPP or Samsung Wireless Fast Charge modes) and a 
communication demodulator (gold rectangle) to detect the frequency modulation of the 
frequency of power transfer from the wireless charger to detect communication from the charger 
during operation in the Samsung Wireless Fast Charge (based on WPC EPP).  To detect this 
communication, the ASIC includes a frequency detector (communication receiver circuit) 
connected to the coil input AC1 and AC2 lines from the receiver coil to detect this Frequency 
Modulated (FM) signal.  The microcontroller in the ASIC (green rectangle) coordinates the 
operation of the ASIC and detects the communicated messages transmitted and received by this 
communication receiver circuit. 
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Wearables  

On information and belief, the Samsung Watch5 includes a comparable ASIC to that found in the 
Watch4, the Renesas P9222S ASIC (which is representative), for receiving and transmitting 
inductive power, including for transmitting and receiving communications via the inductive 
charging receiver coil.   
 

The Watch5 includes a receiver circuit as specified by this part of the claim, e.g., by way of an 
included wireless power receiver ASIC such as seen in the representative 9222 datasheet. The 
communication and control circuit includes a microcontroller (green rectangle) and 
communication drivers (blue rectangles below) for load modulation of the receiver circuit during 
communication from the receiver to the charger (during BPP or Samsung Wireless Fast Charge 
modes) and a frequency detector (gold rectangle) connected to the coil input AC1 and AC2 lines 
from the receiver coil to detect the frequency modulation (FM) of the frequency of power 
transfer from the wireless charger and Analog to Digital Interface (gold rectangle) to detect FM 
communication from the charger during operation in the Samsung Wireless Fast Charge (based 
on WPC EPP).  These ASIC circuits are powered by the inductive charging system. 

https://www.renesas.com/us/en/document/dst/p9222-rrn-datasheet  
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As shown below, the 9222 ASIC is capable of bi‐directional communication including Amplitude 
modulation (ASK) for receiver to transmitter communication using its communication transmitter circuit 
(as shown above) and FSK for receiving communication from the transmitter using its communications 
receiving circuitry. 

 

  

That this part of the claim is met is also indicated by the WPC Standard, as shown below for the 
S22 Ultra and Watch5, with respect to this part of the claim.  In addition to the receiver to 
Transmitter communication through load modulation described in claim section above, the WPC 
describes the Transmitter to receiver communications during EPP. 

E.g., WPC 1.2.4 Standard, Parts 1 and 2, Interface Definitions, pages 108, 25, 28 (see also WPC 
1.2.3 Standard, Parts 1 and 2, Interface Definitions, pages 106, 26, 29). 
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a microcontroller, wherein the microcontroller is configured for: 
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As detailed below by representative products, the 777 Accused Smartphones and Wearables each 
meet this part of the claim as they each include a microcontroller.  

Smartphones  

The wireless power transceiver ASIC included in the S22 Ultra includes a microcontroller as 
specified by this part of the claim as seen in the representative 9415 datasheet.   

 

Wearables  

The wireless power transceiver ASIC included in the Watch5 includes a microcontroller as 
specified by this part of the claim as seen in the representative 9222S datasheet.   
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operating in a first mode of operation using a first protocol, wherein the first protocol is an 
inductive charging communication-and-control protocol that comprises uni-directional 
messaging, wherein the first mode of operation comprises: 

As detailed below by representative products, the 777 Accused Smartphones and Wearables each 
meet this part of the claim as they each include operating in a first mode using a first protocol 
that comprises uni-directional messaging.  

Chargers and receivers that are compatible with the WPC, follow a certain communication 
protocol for interoperability for inductive charging.  The WPC (Qi) specification defines two 
communication protocols (Baseline Protocol (<5 W) using uni-directional messaging from the 
receiver to the charger and Extended Protocol (>5 W)) introduced in WPC 1.2 and later versions 
using bi-directional messaging between the receiver and the charger.   

The infringing products are able to operate in either protocol to enable being charged by chargers 
that can operate with one of the protocols to allow greater interoperability.   

See, WPC 1.3 Standard, Communications Protocol, pages 13,14. 
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Smartphones  

The S22 Ultra operates in the BPP mode of WPC in the first mode.  The device is tested and 
certified for this first communication and control protocol for operation at up to ~ 4.4 Watts.  
Operation in this first mode comprises uni-directional messaging as required by this section of 
the claim. 
 

https://www.wirelesspowerconsortium.com/products/12184 
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Wearables  

The Watch5 operates in the BPP mode of WPC in the first mode.  The device is tested and 
certified for this first communication and control protocol for operation at low power levels: 
 

The Watch5 is WPC BPP compatible as specified by the representative Renesas P9222 
datasheet.  Operation in this first mode comprises uni-directional messaging as required by this 
section of the claim. 

 

https://www.renesas.com/us/en/document/dst/p9222-rrn-datasheet 

 

https://www.samsung.com/levant/watches/galaxy-watch/galaxy-watch5-40mm-silver-bluetooth-
sm-r900nzsamea/ 
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See also https://fcc.report/FCC-ID/A3LSMR900 (various FCC test reports for Watch5). 

 

sending, using the communication transmitter circuit, a first communication to an inductive 
charger, wherein the first communication identifies the first protocol; and 

As detailed below by representative products, the 777 Accused Smartphones and Wearables each 
meet this part of the claim as they each include sending a first communication to an inductive 
charger using the communication transmitter circuit, where the communication identifies the first 
protocol.  

Smartphones  

When placed on a wireless charger that does not support Samsung Wireless Fast Charge (e.g., a 
low power charger operating < 5W in WPC BPP mode, the Samsung S22 Ultra operates as an 
inductive power receiver in the WPC BPP mode (the first protocol) in which the S22 Ultra sends 
uni-directional communications to the wireless charger using load modulation by the FETs 
shown in red rectangles in images shown supra that enable the wireless charger to wirelessly 
charge the S22 Ultra.   
 

Wearables  

Upon information and belief, when placed on a wireless charger that does not support Samsung 
Watch Fast Charge (e.g., a low power charger operating < 5W in WPC BPP mode such as the 
Samsung EP-OR825, the Samsung Watch5 operates as an inductive power receiver in the WPC 
BPP mode (the first protocol) in which the Watch5 sends uni-directional communications to the 
wireless charger using load modulation by the FETs of the Watch5.   
 

The Samsung S22 Ultra and Samsung Watch5 further meet this claim limitation as they both 
follow WPC protocols, selected supporting portions of which, are indicated and detailed in the 
images below. 
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See also Renesas P9222 datasheet, with selected portions shown below. 
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High level operation of a WPC charger and receiver are described below. E.g., WPC 1.2.4 
Standard, Introduction, page 9. 
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The charging process proceeds as per WPC BPP.  See, WPC 1.2.4 Standard, Parts 1 and 2, 
Interface Definitions, page 93.

 

  

E.g., WPC 1.2.4 Standard, Parts 1 and 2, Interface Definitions, pages 100-101 (see also WPC 
1.2.3 Standard, Parts 1 and 2, Interface Definitions, pages 98-99). 
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E.g., WPC 1.2.4 Standard, Parts 1 and 2, Interface Definitions, page 98 (see also WPC 1.2.3 
Standard, Parts 1 and 2, Interface Definitions, page 96). 
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The Prop bit in the Configuration packet identifies Proprietary modes (such as Samsung Wireless 
Fast Charge) and the Neg bit is used to identify BPP (Neg =0) or EPP (Neg =1) modes.  See, 
WPC 1.2.4 Standard, Parts 1 and 2, Interface Definitions, page 99. 
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See, WPC 1.2.4 Standard, Parts 1 and 2, Interface Definitions, page 75. 

 

 

Following the Identification and Configuration phase, the receiver transmits periodic messages to 
the wireless charger to allow it to regulate the output voltage or power from the receiver in a 
closed loop manner. This phase is described in WPC 1.2.4 Standard, Parts 1 and 2, Interface 
Definitions, page 82 (see also WPC 1.2.3 Standard, Parts 1 and 2, Interface Definitions, page 
49). 
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The Control Error Packet and Received Power Packet communicated during the BPP Power 
Transfer phase is described in WPC 1.2.4 Standard, Parts 1 and 2, Interface Definitions, pages 
95-96 (see also WPC 1.2.3 Standard, Parts 1 and 2, Interface Definitions, page 94). 
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receiving power using the inductive charging receiver coil; 

As detailed below by representative products, the 777 Accused Smartphones and Wearables each 
meet this part of the claim as they each receive power using an inductive charging receiver coil.  

Smartphones  

The S22 Ultra receives power wirelessly using the inductive charging receiver coil.	
 

https://www.samsung.com/africa_en/support/mobile-devices/how-to-fast-charge-the-galaxy-s22-
series-wired-or-wirelessly/  
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https://www.ifixit.com/News/57567/galaxy-s22-teardowns-apple-is-making-samsung-sweat  

 

Wearables  

The Watch5 receives power wirelessly using the inductive charging receiver coil.  See various 
citations and images supra.	
 

https://www.samsung.com/levant/watches/galaxy-watch/galaxy-watch5-40mm-silver-bluetooth-
sm-r900nzsamea/ 

 

operating in a second mode of operation using a second protocol, wherein the second protocol is 
an inductive charging communication-and-control protocol that defines bi-directional messaging, 
wherein the second mode of operation comprises: sending, using the communication transmitter 
circuit, a second communication to the inductive charger, wherein the second communication 
identifies the second protocol; receiving power using the inductive charging receiver coil; and 
receiving, using the receiver circuit, a frequency-modulated third communication from the 
inductive charger based on the second protocol; and 

As detailed below by representative products, the 777 Accused Smartphones and Wearables each 
meet this part of the claim as they each include operating in a second mode using a second 
protocol that comprises bi-directional messaging, where a second communication identifies the 
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second protocol, power is received using the inductive charging coil, and frequency modulated 
communications are also received based on the second protocol. 

Smartphones  

The S22 Ultra operates at power levels over 5 W per the Samsung Wireless Fast Charge 
proprietary protocol based on the WPC Extended Power Profile (EPP), communicates bi-
directionally with the wireless charger.   

Samsung Wireless Fast Charge chargers are able to charge Samsung devices capable of receiving 
Samsung Wireless Fast Charge at higher than 5 watts. 

 

Wearables  

The Watch5 operates at power levels up to 5 W per the Samsung Watch Fast Charge proprietary 
protocol based on the WPC Extended Power Profile (EPP), communicating bi-directionally with 
the wireless charger.   

 

The Watch5 is able to communicate bi-directionally with the Samsung Watch Fast Charge 
Chargers such as EP-OR900 to charge at higher power levels (up to 5 W) than the first mode 
(BPP) with lower power level chargers such as EP-OR825. 

 

Samsung describes the wireless charging capabilities of the 900 Watch Charger below: 

https://www.samsung.com/sg/mobile-accessories/fast-wireless-charger-black-ep-or900bbegww/ 
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Note: Additional Wearables citations at end of claim section. 

 

https://developer.samsung.com/mobile/wireless-fast-
charge.html#:~:text=Samsung%20Wireless%20Fast%20Charge%2C%20a,Power%20Profile%2
0(EPP)%20specification. 

 

The representative P9415-R datasheet as the representative ASIC in the S22 Ultra further 
describes power transfer using the WPC extended power profile. 
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As described in claim 1 and shown further by the P9415-R data sheet, the WPC phases, 
including the ping and response, are as shown below.  E.g., WPC 1.2.4 Standard, Parts 1 and 2, 
Interface Definitions, pages 86 (see also WPC 1.2.3 Standard, Parts 1 and 2, Interface 
Definitions, pages 48).  
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https://www.samsung.com/levant/watches/galaxy-watch/galaxy-watch5-40mm-silver-bluetooth-
sm-r900nzsamea/ 

 

 

 

See also https://fcc.report/FCC-ID/A3LSMR900  

 

https://www.samsung.com/sg/mobile-accessories/fast-wireless-charger-black-ep-or900bbegww/ 

Page 135 of 173



Mojo Mobility Inc v. Samsung Elecs. Co. Ltd., et al., No. 2:22-cv-00398 (E.D. Tex.) 
Ex. 7 to Feb. 28, 2023 P.R. 3-1 Contentions: Infringement of U.S. Patent 11,342,777 by Samsung 

 

136 

 

 

 

 

Following the Ping phase, during the identification and Configuration phases, a receiver 
transmits a Configuration packet (WPC 1.2.4 Standard, Parts 1 and 2, Interface Definitions, 
pages 98, 99 (see also WPC 1.2.3 Standard, Parts 1 and 2, Interface Definitions, pages 96, 97).  
The Prop bit can indicate to a wireless charger if the receiver is capable of a proprietary method 
of charging (such as Samsung Wireless Fast Charge).  The Neg bit also indicates to the wireless 
charger if the receiver is capable of receiving power at up to 5 W (BPP) or higher levels (EPP or 
Proprietary method).  As shown above in the state diagram, depending on the Neg bit in the 
Identification and Configuration phase communication from the receiver, the wireless charger 
may proceed directly to the Power Transfer phase (for BPP receivers; Neg = 0) or to Negotiation, 
Calibration and then Power Transfer phases for EPP or Proprietary receivers (Neg =1) as 
required by this claim. 
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See, WPC 1.2.4 Standard, Parts 1 and 2, Interface Definitions, pages 76. 
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In the second mode of communication (EPP or Proprietary) the receiver communicates using the 
Configuration packet to identify the receiver is capable of EPP or Proprietary mode Further 
communication from the receiver to the wireless charger specific to the EPP mode follow as 
shown below. 

 

Following the Identification and Configuration phase, the receiver sends messages to allow a 
wireless charger to regulate the output voltage or power from the receiver in a closed loop 
manner. This phase is described in WPC 1.2.4 Standard, Parts 1 and 2, Interface Definitions, 
page 82 (see also WPC 1.2.3 Standard, Parts 1 and 2, Interface Definitions, page 49). 
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The Control Error Packet and Received Power Packet communicated during the BPP Power 
Transfer phase is described in WPC 1.2.4 Standard, Parts 1 and 2, Interface Definitions, pages 
95-96 (see also WPC 1.2.3 Standard, Parts 1 and 2, Interface Definitions, page 94). 

 

 

Some of the communications messages have a different structure in EPP (second mode) than 
BPP (first mode shown above). 

E.g., WPC 1.2.4 Standard, Parts 1 and 2, Interface Definitions, pages 103 (see also WPC 1.2.3 
Standard, Parts 1 and 2, Interface Definitions, pages 100, 101). 
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Once the receiver has entered the second mode (EPP or proprietary) the receiver may receive 
messages [i.e. third communication] from the inductive charger using modulation of the 
operating frequency of the inductive charger based on the second protocol (mode).   

 

WPC 1.2.4 Standard, Parts 1 and 2, Interface Definitions, page 108 describes the method of 
communication from the inductive charger to the receiver.  The inductive charger communicates 
to the receiver using Frequency Shift Keying (frequency modulation) as described in WPC 1.2.4 
Standard, Parts 1 and 2, Interface Definitions, pages 108 (see also WPC 1.2.3 Standard, Parts 1 
and 2, Interface Definitions, pages 106).  

 

 

 

 

 

One example of such a message from the wireless charger to the receiver is an “acknowledge” 

message.  This is described in WPC 1.2.4 Standard, Parts 1 and 2, Interface Definitions, page 55. 
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WPC 1.2.4 Standard, Parts 1 and 2, Interface Definitions, page 113. 

 

 

Additional data packets transmitted by the charger to the receiver are described below (WPC 
1.2.4 Standard, Parts 1 and 2, Interface Definitions, page 112). 
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WPC provides a more detailed description of some of the packets that the wireless charger may 
transmit.   

See, WPC 1.2.4 Standard, Parts 1 and 2, Interface Definitions, page 115. 
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wherein the first mode of operation is associated with a first power level and the second mode of 
operation is associated with a second power level, and wherein the first power level and the 
second power level are different. 

As detailed below by representative products, the 777 Accused Smartphones and Wearables each 
meet this part of the claim as each of the first mode and the second mode are associated with 
different charging power levels. 

Smartphones 

In the first mode of operation, the S22 Ultra operates according to WPC BPP and has the 
following characteristics according to testing and certification by WPC and Samsung: 

 

https://www.wirelesspowerconsortium.com/products/12184 

 

 

 

The Samsung Galaxy S22 Ultra smartphone is capable of receiving power inductively at multiple 
power levels, for different charging speeds, associated with the two modes of receiving wireless 
power detailed above.  
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https://www.samsung.com/africa_en/support/mobile-devices/how-to-fast-charge-the-galaxy-s22-
series-wired-or-wirelessly/  

 

 

https://www.samsung.com/global/galaxy/what-is/wireless-charging/  
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For higher power levels delivered, the wireless charger exchanges proprietary codes with 
Samsung phones to enter into the proprietary Samsung Fast Charge mode to charge Samsung 
phones at power levels 10+ Watts (depending on the wireless charger and phone receiver 
capabilities).  Samsung Fast Charge wireless charging is built upon a variation of the WPC 
Extended Power Profile (EPP) bi-directional Communication and Control protocol architecture 
according to a Proprietary Power Delivery Extension (PPDE) allowed under WPC and uses 
Frequency Shift Keying (i.e. modulation of the wireless charger frequency) to communicate with 
the receiver.  

https://developer.samsung.com/mobile/wireless-fast-
charge.html#:~:text=Samsung%20Wireless%20Fast%20Charge%2C%20a,Power%20Profile%2
0(EPP)%20specification. 
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Wearables 

In the first mode of operation, the Watch5 operates according to WPC BPP and has the following 
characteristics according to testing and certification by WPC and Samsung: 

 

The Samsung Watch5 is capable of receiving power inductively at multiple power levels, for 
different charging speeds, associated with the two modes of receiving wireless power detailed 
above.  See various citations supra. 

 

https://www.samsung.com/levant/watches/galaxy-watch/galaxy-watch5-40mm-silver-bluetooth-
sm-r900nzsamea/ 

 

 

https://www.samsung.com/sg/mobile-accessories/fast-wireless-charger-black-ep-or900bbegww/ 
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See also https://fcc.report/FCC-ID/A3LSMR900  

 

The power levels for BPP and EPP are described below. 

See, WPC 1.2.4 Standard, Parts 1 and 2, Interface Definitions, pages 8 and 120. 
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In addition to the receiver power requirement communicated by the receiver to the base station, 
the receiver uses the Configuration Packet to indicate its power level and ability to operate 
according to BPP, EPP or a proprietary protocol by using the Neg bit in the Configuration 
Packet. 

 

See, WPC 1.2.4 Standard, Parts 1 and 2, Interface Definitions, pages 75, 76 and 99. 
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CLAIMS DEPENDENT ON CLAIM 15: 

17. The electronic device of claim 15, wherein the communication transmitter circuit and the 
communication receiver circuit in the electronic device are configured to communicate with 
different types of inductive chargers based on communications exchanged with different types of 
inductive chargers. 

As detailed below by representative products, the 777 Accused Smartphones	and Wearables each 
additionally infringe this dependent claim as the respective communication circuits are 
configured to communicate with different types of inductive chargers based on communications 
exchanged between the two. 
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Smartphones  

The S22 Ultra can communicate both in BPP (uni-directionally) and Samsung Wireless Fast 
Charge (bi-directionally) based on WPC EPP, and correspondingly charge at different power 
levels based on communications exchanged between the respective types of inductive chargers. 
 

Wearables  

The Watch5 can communicate both in BPP (uni-directionally) and Samsung Watch Fast Wireless 
Charging (bi-directionally) based on WPC EPP, and correspondingly charge at different power 
levels based on communications exchanged between the respective types of inductive chargers.  
As an example, the Watch5 communicates with an EP-OR825 BPP watch charger and charges at 
~ 1-2 W power level and communicates with different messages with charger EP-OR900 and 
charges at up to 5 W power level.  
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https://developer.samsung.com/mobile/wireless-fast-
charge.html#:~:text=Samsung%20Wireless%20Fast%20Charge%2C%20a,Power%20Profile%2
0(EPP)%20specification. 
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https://www.samsung.com/levant/watches/galaxy-watch/galaxy-watch5-40mm-silver-bluetooth-
sm-r900nzsamea/ 

 

 

https://www.samsung.com/sg/mobile-accessories/fast-wireless-charger-black-ep-or900bbegww/ 
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20. The electronic device of claim 15, wherein the microcontroller is further configured for 
detecting the presence of a foreign object between the inductive charger and the inductive 
charging receiver of the electronic device during operation by either reporting one of output 
power or voltage or by reporting a fault condition to the inductive charger to terminate charging. 

As detailed below by representative products, the 777 Accused Smartphones	and Wearables each 
additionally infringe this dependent claim as the microcontroller is configured to detect a foreign 
object between the charger and receiver coil and report a fault condition to terminate the 
charging.  
 

Smartphones  

WPC EPP describes the method for determining the presence of a Foreign Object between the 
charger and receiver coil.  This method is based on measurement of the input power to the 
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charger and a received output power and make a determination about the presence of a FOD as 
outlined below and per this claim. 

(WPC 1.2.4 Standard, Parts 1 and 2, Interface Definitions, pages 135, 136 (see also WPC 1.2.3 
Standard, Parts 1 and 2, Interface Definitions, pages 133,134).  See infra. 

 

Wearables  

WPC EPP describes the method for determining the presence of a Foreign Object between the 
charger and receiver coil.  This method is based on measurement of the input power to the 
charger and a received output power and make a determination about the presence of a FOD as 
outlined below and per this claim.  To implement FOD detection, the microcontroller in the 
receiver may be configured to report the output power or voltage of the receiver. 

 

(WPC 1.2.4 Standard, Parts 1 and 2, Interface Definitions, pages 135, 136 (see also WPC 1.2.3 
Standard, Parts 1 and 2, Interface Definitions, pages 133,134).   
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Alternately, the receiver may monitor its received power (i.e. output power or voltage) and 
determine that a Foreign Object may have been inserted.  In this case, the receiver may report a 
fault condition to the wireless charger to terminate charging.  See WPC 1.2.4 Standard, Parts 1 
and 2, Interface Definitions, page 141. 
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The Renesas / IDT P9415-R ASIC used in Galaxy S22 Ultra smartphones operates as described 
in the claim. 

https://www.renesas.com/us/en/document/dst/p9415-datasheet 
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On information and belief, the Samsung Watch5 includes a similar wireless charging ASIC to 
the Samsung Watch4. 

 

On information and belief, the Watch4 includes a representative receiver IC (e.g., a Renesas/IDT 
P9222S) (herein the “9222”) used for wireless charging. 

 

The receiver coil can be seen also in block diagram form in the 9222 datasheet below, which is 
believed to be representative of the wireless power receiver ASIC included in the Galaxy 
Watches.  

https://www.renesas.com/us/en/document/dst/p9222-rrn-datasheet  

 

 

21. The electronic device of claim 15, wherein one of the first mode of operation and the second 
mode of operation is a proprietary mode of operation. 

As detailed below by representative products, the 777 Accused Smartphones and Wearables	each 
additionally infringe this dependent claim as one of the modes of operation includes Samsung 
proprietary communications. 
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Smartphones 

The S22 Ultra includes Samsung Wireless Fast Charge which is a Samsung proprietary power 
delivery extension. 
 

Wearables 

The Watch5 includes Samsung Watch Fast Charge which is a Samsung proprietary power 
delivery extension.  See various citations supra. 
 

 

 

https://www.samsung.com/us/mobile/mobile-accessories/phones/15w-wireless-charger-duo-
with-ta-dark-gray-ep-p5400tbegus/ 

Page 166 of 173



Mojo Mobility Inc v. Samsung Elecs. Co. Ltd., et al., No. 2:22-cv-00398 (E.D. Tex.) 
Ex. 7 to Feb. 28, 2023 P.R. 3-1 Contentions: Infringement of U.S. Patent 11,342,777 by Samsung 

 

167 

 

https://developer.samsung.com/mobile/wireless-fast-
charge.html#:~:text=Samsung%20Wireless%20Fast%20Charge%2C%20a,Power%20Profile%2
0(EPP)%20specification. 

https://www.samsung.com/sg/mobile-accessories/fast-wireless-charger-black-ep-or900bbegww/ 
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22. The electronic device of claim 15, wherein the micro-controller is further configured for 
receiving a ping from an inductive charger and sending, in response to the ping, a responsive 
communication identifying one of the first mode of operation and the second mode of operation. 

As detailed below by representative products, the 777 Accused Smartphones and watches	each 
additionally infringe this dependent claim as the microcontroller is configured to receive a ping 
from an inductive charger and send a response identifying a mode of operation for wireless 
charging. 
 

Smartphones 

The S22 Ultra operates according to WPC protocol with respect to the ping and identification 
phase. 
Initially, the wireless charger applies power periodically (ping) for a period of time sufficiently 
long to wake up the receiver and receive some communication from it, including information 
corresponding to a voltage at the output of the receiver circuit (i.e., the Signal Strength Packet) 
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followed by Identification and Configuration packets. E.g., WPC 1.2.4 Standard, Parts 1 and 2, 
Interface Definitions, page 52 (see also WPC 1.2.3 Standard, Parts 1 and 2, Interface Definitions, 
page 51).  In response to a ping, a receiver transmits a signal strength packet followed by 
identification and configuration messages (WPC 1.2.4 Standard, Parts 1 and 2, Interface 
Definitions, page 46 (see also WPC 1.2.3 Standard, Parts 1 and 2, Interface Definitions, page 
46).   

 

The state diagram for WPC EPP is shown below (WPC 1.2.4 Standard, Parts 1 and 2, Interface 
Definitions, pages 86.  Also see also WPC 1.2.3 Standard, Parts 1 and 2, Interface Definitions, 
pages 48).  As discussed in Claim 1 above, depending on the messages received by the charger 
during Identification and Configuration phase identifying the S22 Ultra as capable of being 
charged using Samsung Wireless Fast Charge protocol (mode 2), the charger can proceed to the 
appropriate power transfer phase (i.e. Negotiation and Calibration phases for EPP or proprietary 
receivers).   
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In response to a ping, a receiver transmits a signal strength packet followed by identification and 
configuration messages (WPC 1.2.4 Standard, Parts 1 and 2, Interface Definitions, pages 98, 99 
(see also WPC 1.2.3 Standard, Parts 1 and 2, Interface Definitions, pages 96, 97).  The Prop bit 
in the Configuration packet can indicate to a wireless charger if the receiver is capable of the 
BPP mode of operation (first mode when Prop = 0) or a proprietary method of charging (such as 
Samsung Wireless Fast Charge when Prop=1).  The Neg bit also indicates to the wireless charger 
if the receiver is capable of receiving power at up to 5 W (BPP) or higher levels (EPP or 
Proprietary method).  As shown above in the state diagram, depending on the Neg bit in the 
Identification and Configuration phase communication from the receiver, the wireless charger is 
instructed to proceed directly to the Power Transfer phase (for BPP receivers; Neg = 0) or to 
Negotiation, Calibration and then Power Transfer phases for EPP or Proprietary receivers (Neg 
=1) as required by this claim. 
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Wearables  

The Watch5 operates similarly to the S22 Ultra as described above and comprises a micro-
controller that is configured for receiving a ping from an inductive charger and sending, in 
response to the ping, a responsive communication identifying one of the first mode of operation 
and the second mode of operation.  
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23. The electronic device of claim 15, wherein the received power is within a first frequency 
range for the first mode of operation and within a second frequency range for the second mode of 
operation. 

As detailed below by representative products, the 777 Accused Smartphones	each additionally 
infringe this dependent claim as the received power is within a first frequency range for the first 
mode of operation and within a second frequency range for the second mode of operation. 

Smartphones 

On information and belief, the S22 Ultra operates at 112 kHz to 147 kHz when being charged on 
a Samsung phone operating in PowerShare mode (Samsung S20 Ultra) at or below 5 W in BPP 
mode (first mode) and at a frequency of 127 kHz when being charged on a wireless charger like 
EP-5400 at higher power levels using Samsung Wireless Fast Charge (second mode).   

Watch Chargers 

On information and belief, the Watch5 receives power from a charger such as the EP-OR900 in a 
first frequency range during BPP (first mode) operation and in a second frequency range Watch 
Fast Charge (second mode) operation and therefore, infringes this dependent claim.   

24. A system for inductive charging of an electronic device comprising an inductive charging 
receiver and a battery electrically coupled to the inductive charging receiver, the base1 system 
comprising: 

The 777 Accused Wireless Chargers are accused under this claim. The 777 Accused Wireless 
Chargers each meet this this introductory part of the claim, as each includes a system for 
providing power inductively as specified by this introductory part of the claim. 

an inductive charging coil; 

The 777 Accused Wireless Chargers each meet this part of claim 24, as shown above with respect 
to the “inductive charging coil” part of claim 1. 

a coil drive circuit electrically coupled to the inductive charging coil, wherein the coil drive 
circuit provides power to the inductive charging coil by switching a voltage input to the 
inductive charging coil at an operating frequency; 

The 777 Accused Wireless Chargers each meet this part of claim 24, as shown above with respect 
to the “coil drive circuit” part of claim 1. 

a current detection circuit electrically coupled to the inductive charging coil; and 

The 777 Accused Wireless Chargers each meet this part of claim 24, as shown above with respect 
to the “current detection circuit” part of claim 1. 

a microcontroller, wherein the microcontroller is configured for: 

The 777 Accused Wireless Chargers each meet this part of claim 24, as shown above with respect 
to the “microcontroller” part of claim 1. 

                                                 
1 Noting that the term “base” was requested to be deleted by a Certificate of Correction filed with the Patent and 
Trademark Office on August 16, 2022 
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operating in a first mode of operation using a first protocol, wherein the first protocol is an 
inductive charging communication-and-control protocol that comprises uni-directional 
messaging, wherein the first mode of operation comprises: 

The 777 Accused Wireless Chargers each meet this part of claim 24, as shown above with respect 
to the “operating in a first mode of operation” part of claim 1. 

receiving, using the current detection circuit, a first communication from the inductive charging 
receiver of the electronic device, wherein the first communication is based on the first protocol; 
and  

The 777 Accused Wireless Chargers each meet this part of claim 24, as shown above with respect 
to the first “receiving” part of claim 1. 

regulating power delivered to the battery of the electronic device in response to the received first 
communication; and 

The 777 Accused Wireless Chargers each meet this part of claim 24, as shown above with respect 
to the first “regulating” part of claim 1. 

operating in a second mode of operation using a second protocol, wherein the second protocol is 
an inductive charging communication-and-control protocol that comprises bi-directional 
messaging, wherein the second mode of operation comprises: 

The 777 Accused Wireless Chargers each meet this part of claim 24, as shown above with respect 
to the “operating in a second mode of operation” part of claim 1. 

receiving, using the current detection circuit, a second communication from the inductive 
charging receiver of the electronic device, wherein the second communication is based on the 
second protocol; 

The 777 Accused Wireless Chargers each meet this part of claim 24, as shown above with respect 
to the second “receiving” part of claim 1. 

regulating power delivered to the battery of the electronic device in response to the received 
second communication; and  

The 777 Accused Wireless Chargers each meet this part of claim 24, as shown above with respect 
to the second “regulating” part of claim 1. 

transmitting, by modulating the operating frequency with the coil drive circuit, a frequency-
modulated third communication to the inductive charging receiver of the electronic device, 
wherein the frequency-modulated third communication is based on the second protocol;  

The 777 Accused Wireless Chargers each meet this part of claim 24, as shown above with respect 
to the “transmitting” part of claim 1. 

wherein the operating frequency for the first mode of operation is associated with a first 
frequency range and the operating frequency for the second mode of operation is associated with 
a second frequency range, and wherein the first frequency range and the second frequency range 
are different. 

The 777 Accused Wireless Chargers each meet this part of claim 24, as shown above with respect 
to dependent claim 11. 
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