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Exhibit 2 – Claim Chart Showing Infringement of ’339 Patent, Claims 1 and 2, by the Accused Products 
 
Asserted Claim 1 as set forth below includes inserted reference numbers to facilitate the discussion that follows.  

These reference numbers should not be interpreted as any form of or relevant to claim construction.  Asserted Claim 1 
is as follows: 

 
1. [1] A dual mode wireless power receiver configured to selectively apply a received power to a load device 

and utilize at least a part of the stored power to power-up [6] a secondary wireless power receiver and communicate 
with said secondary wireless power receiver to cause an action or transaction or charge said secondary wireless 
power receiver’s load device, said dual mode wireless power receiver comprising: 

 
[2] one of coil and capacitor electrodes; 
 
[3] a first circuitry comprising: 
 
 [i] an impedance network; 
 
 [ii] a switch network; 
 
 [iii] a filter capacitor; 
 
[4] a second circuitry comprising: 
 
 [i] a control logic circuit; and 
 
 [ii] a modulator/demodulator circuit; 
 
said [3] first circuitry configured to receive said power from [5] a wireless power transmitter; 
 
said [3] first circuitry, based on an input from said control logic circuit, configured to change impedance of 

said impedance network and topology of said switch network to obtain a modified form of said received power, and 
apply said modified form of said power to said load device; 
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said [3] first circuitry, based on an input from said control logic circuit, configured to change said topology of 
said switch network and said impedance of said impedance network to transmit at least part of said stored power to said 
[6] secondary wireless power receiver to power-up said secondary wireless power receiver; 

 
said [4] second circuitry, on power-up of said [6] secondary wireless power receiver, configured to identify a 

type of said secondary wireless power receiver and identify a wireless power protocol of said secondary wireless power 
receiver; 

 
said [4] second circuitry, configured to receive and interpret data from said [6] secondary wireless power 

receiver in said identified wireless power protocol; 
 
said [4] second circuitry, based on said interpretation, configured to perform a function associated with said 

transmitted power in conjunction with said first circuitry. 
 
 

The following is intended to provide examples of infringement by the Accused Products (as defined in the Complaint, Dkt. 1, 
¶¶ 22 – 30), and further including any and all additional instrumentalities disclosed herein (including Exhibit 1 hereto), without 
limitation to other examples.  The following Claim Chart is in addition to the allegations made in the Complaint, Dkt. 1, which is 
incorporated herein as if set forth in full.  Furthermore, this Claim Chart is intended to be read as a whole for the purpose of providing 
reasonable notice of WiPQTUS’ infringement contentions.  While some evidence is cited herein, WiPQTUS is under no obligation to 
marshal all evidence, and the citation of some evidence should in no way be interpreted as excluding other evidence that WiPQTUS 
may rely upon.  WiPQTUS’ investigation is ongoing. 
 

Each of the Accused Products has Wireless PowerShare functionality.  Each of the Accused Products has a wireless power 
transceiver that supports the Wireless PowerShare functionality.  Based on teardowns available online and/or disassembly of exemplar 
products conducted by WiPQTUS, it appears that all of the Accused Products use one of either (1) a Renesas P9320 chip, (2) a chip 
labelled MIW04 or S2MIW04, or (3) a chip labelled CPS4038 apparently made by Convenient Power (see 
https://www.ifixit.com/Guide/Galaxy+S23+Ultra+Chip+ID/158052; https://www.convenientpower.com/productdetail/202.html (each 
last accessed 07/29/2023), or other materially similar chips. 
 

WiPQTUS has based its contentions on a reasonable and diligent review of publicly available information.  As such 
WiPQTUS cannot provide complete and final infringement contentions until Samsung and/or its third-party suppliers, such as Renesas 
and Convenient Power, respond to WiPQTUS’ discovery requests, provide deponents, and produce information that is not publicly 
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available.  A partial list, without limitation to other documents and information that may be sought, of non-public documents or 
information that are highly relevant and should be produced before WiPQTUS is required to provide more complete infringement 
contentions are the following: (1) complete list of all wireless power transceiver chips used by Samsung in its devices that provide 
Wireless PowerShare functionality; (2) datasheets for the Renesas P9320S chip, which on information and belief is materially the 
same as the P9415, the datasheet for which is public, the chip labelled MIW04 and/or S2MIW04, the manufacturer of which is not 
readily apparent, the datasheet for the chip labelled a chip labelled CPS4038 apparently made by Convenient Power, and any other 
datasheets for similar wireless power transceiver chips used by Samsung in its devices that provide Wireless PowerShare 
functionality; (2) circuit diagrams containing more detailed internal and external (to the chip) circuits than found in the datasheets; (3) 
the Functional Specification Document (“FSD”) for each of the P9320  and MIW04 and CPS4038; (4) System Design Documents; (5) 
software or firmware specifications; (6) source code for the code run by the ARM or other processor believed to be within the 
aforementioned chips; and (7) at least source code for the modules associated with Wireless PowerShare (as defined in Complaint, 
¶ 22) that run on one or more additional controllers or processors within the Accused Products (beyond or outside the aforementioned 
chips), and possibly other source code. 
 

As shown below, each limitation is met by Samsung’s1 Accused Products.  A Samsung Galaxy S10+ is used below as an 
exemplar Accused Product. On information and belief, all of the other Accused Products work in materially (with respect to Claims 1 
and 2) the same manner. 
 

In addition, WiPQTUS cannot provide complete infringement contentions until the claims have been construed.  For these 
Preliminary Infringement Contentions, WiPQTUS relies on the plain and ordinary meaning that the limitations would have to a person 
of ordinary skill in the art.  WiPQTUS reserves the right to amend these contentions in the event that the Court construes terms of the 
Asserted Claims. 
  

 
1 “Samsung,” as used in these contentions, encompasses Samsung devices and/or, alternatively, Samsung users, such as Samsung 
customers and others that are directed, controlled, and/or instructed to interact with the Samsung Accused Products. 
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Cl. 12 Claim Limitation  Application to the Accused Products 
1A [1] A dual mode wireless power 

receiver configured to selectively 
apply a received power to a load 
device and utilize at least a part of 
the stored power to power-up [6] a 
secondary wireless power receiver 
and communicate with said 
secondary wireless power receiver 
to cause an action or transaction or 
charge said secondary wireless 
power receiver’s load device, said 
dual mode wireless power receiver 
comprising: 

To the extent the preamble is construed as a limitation, the preamble is met by each of the 
Accused Products. 
 
Each of the Accused Products has “a dual mode wireless power receiver configured to 
selectively apply a received power to a load device and utilize at least a part of the stored power 
to power-up a secondary wireless power receiver and communicate with said secondary wireless 
power receiver to cause an action or transaction or charge said secondary wireless power 
receiver’s load device” alone or, alternatively, in combination with other components. 
 
By way of example and not as a limitation, the Samsung Galaxy S10+ has components, 
including chips such as the Renesas IDT3 P9320 chip or Samsung S2M1W04 (varying between 
years), that provide bi-directional wireless charging, aka “Power Share.” See, e.g.,  
https://www.techinsights.com/blog/samsung-galaxy-s10-5g-teardown; see also 
https://www.techinsights.com/blog/samsung-galaxy-s10-teardown; 
https://www.androidpolice.com/samsung-wireless-powershare-everything-you-need-to-know/; 
https://www.samsung.com/global/galaxy/what-is/wireless-powershare/; 
https://www.ifixit.com/Teardown/Samsung+Galaxy+S10+and+S10e+Teardown/120331.  
 
As further example, the following photographs show a disassembled Galaxy S10+: 
 
 

 
2 These contentions have been formatted for convenience, including by dividing the claim into labeled sub-limitations.  The formatting 
and divisions of the claims are for convenience only and should, in no way, be interpreted as modifying the claims, such as by adding 
additional limitations to the claims or changing existing limitations. 
 
3As of March 30, 2019, IDT (Integrated Device Technology) is a subsidiary of Renesas.  See 
https://www.renesas.com/us/en/about/press-center/news/2019/news20190330.html. In these contentions, IDT and Renesas may be 
used interchangeably.  
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The coil in the part labelled B2-Rev.09G A905 (marked with a red arrow above) is used, at least 
in part, for wireless charging.  
 
The following photograph shows the wireless charging coil removed, making the IDT P9320 
chip visible (marked in the red box below): 
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Third party teardowns also show that Samsung’s 2019 mobile smart phone products used IDT’s 
P9320S (immediately below) while the 2020 mobile products use the Samsung S2M1W04 
(second picture below).  

 
 
https://www.techinsights.com/blog/samsung-galaxy-s10-teardown. 
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https://www.techinsights.com/blog/samsung-galaxy-s20-teardown-analysis; See Complaint, 
¶ 26. 
 
The datasheets for these devices are not in the public domain.  On information and belief, the 
Renesas IDT P9415 appears to operate in materially the same manner (with respect to Claims 1 
and 2) as the Renesas IDT P9320S.  As an example and not as a limitation, Renesas has made 
public the datasheet for IDTP9415 which it advertises as “30W Wireless Power Receiver with 
WattShare TRx Mode.” See Complaint, [Dkt. 1], Exhibit 6.  For all material purposes, on 
information and belief, the P9415 is materially the same (with respect to Claims 1 and 2) as the 
P9320S.  As of March 30, 2019, IDT (Integrated Device Technology) is a subsidiary of 
Renesas.  https://www.renesas.com/us/en/about/press-center/news/2019/news20190330.html. 
 
As explained on the first page of the P9415 Datasheet,  
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Each of the Accused Products, “selectively applies a received power to a load device.” 
 
As an example and not as a limitation, each of the Accused Products includes a battery.  For 
example and not as a limitation, a battery is shown in the photograph of the S10+ above (at page 
6).  On information and belief, wireless power is received and selectively applied to the battery.  
The battery of each of the Accused Products constitutes “a load device.”   
 
As another example and not as a limitation, in addition to the battery or in the alternative to the 
battery, P9415 includes a “load device” as shown below: 
 

 
 
Complaint, Ex. 6, P9415 Datasheet, p. 12. 
 
As another example and not as a limitation, in addition to the above or alternatively, the output 
capacitor shown below also constitutes a “load device”: 
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Complaint, Ex. 6, p. 1. 
 
Wireless power is received and selectively applied to each load device or, alternatively, to one 
or more of the load devices identified above.  Thus, each of the Accused Products includes a 
“load device.” 
 
Each of the Accused Products “utilize at least a part of the stored power to power-up a 
secondary wireless power receiver and communicate with said secondary wireless power 
receiver to cause an action or transaction or charge said secondary wireless power receiver’s 
load device.” 
 
Each of the Accused Products is capable of implementing the functionality that Samsung refers 
to as “Wireless PowerShare.” 
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For example and not as a limitation, using Wireless PowerShare, an Accused Product “can 
reverse wireless charge another phone, watch, or Galaxy Buds.” 
https://www.samsung.com/au/support/mobile-devices/how-to-use-powershare-on-your-galaxy-
phone/ (last accessed 05/11/2023).4 
 
As an example and not as a limitation, the Galaxy S10+ can charge at least Samsung Galaxy 
Buds, including Galaxy Buds2 Pro.  Other devices are shown in the following Samsung 
publication: https://www.samsung.com/us/support/answer/ANS00047798/ (last accessed 
05/24/2023). 
 
As an example and not as a limitation, a device such as a “phone, watch, or Galaxy Buds” meets 
the limitation “secondary wireless power receiver.”  As an example and not as a limitation, each 
of the, for example, “phone, watch, or Galaxy Buds” has a battery that constitutes a “load 
device.”  
 
Therefore, as shown above, to the extent the preamble is construed as a limitation, the preamble 
is met by each of the Accused Products.   
 
As stated above, WiPQTUS reserves its right to provide more detailed infringement contentions 
after full discovery for these devices and their components and any other similar chips used in 
the Accused Products as well as other technical information are produced. 
 

1B [2] one of coil and 
capacitor electrodes; 

 

Each of the Accused Products meets this limitation. 
 
For example, each of the Accused Products has at least “one of coil and capacitor electrodes.” 
 
For example and not as a limitation, the P9415 is shown in the following schematic as being 
attached to a “TRx Coil” (marked with red arrow below): 
 

 
4 See also https://www.samsung.com/levant/support/mobile-devices/how-to-use-powershare-on-your-galaxy-phone/; 
https://www.samsung.com/latin_en/support/mobile-devices/how-to-use-powershare-on-your-galaxy-phone/; 
https://www.samsung.com/us/support/answer/ANS00078081/. 
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See Complaint, Ex. 6 (p. 1). 
 
In the following teardown photograph of the S10+, the one or more coils is readily seen: 
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On information and belief, by necessary implication, each of the Accused Products has the same 
or materially similar coil, and, therefore, meets this limitation. 

As stated above, WiPQTUS reserves its right to provide more detailed infringement contentions 
after full discovery for these devices and their components and any other similar chips used in 
the Accused Products as well as other technical information are produced. 
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1C [3] a first circuitry 

comprising: 
 

 [i] an 
impedance 
network; 

 
 
 

 
 

 

Each of the Accused Products meets this limitation.  
 
Each of the Accused Products has at least “a first circuitry comprising: [i] an impedance 
network.” 
 
For example and not as a limitation, the datasheet for the P9415 contains a diagram titled 
“Typical Application Schematic.”  On information and belief, each of the Accused Products has 
a circuit like the “Typical” one illustrated.  See Complaint, Ex. 6, p. 1.   
 
For example and not as a limitation, the Samsung Galaxy S10+ has the external portions of the 
“first circuitry” identified below.  In addition, on information and belief, the following 
photograph of a “de-capped” P9415 chip shows structures that are also shown in the “Internal 
Block Diagram”: 
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For example and not as a limitation, as shown in the diagram below, the P9415 chip and 
accompanying required circuitry includes at least the following capacitors and/or components 
that, alone or, alternatively, in combination, constitute an “impedance network” within the 
meaning of this claim: 
 

(1) the capacitors Cs and Cd and each of the capacitors connected to CMA and CMB; 
 
(2) the capacitors Cs and Cd, the capacitors connected to CMA and CMB, and the 

capacitors connected to each of COM1 and COM2;  
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(3)   any combination of the above and the switches (transistors) connected to each of 
CMA and CMB and GND;  

 
(4)   any combination of the above and the BST1 and BST2 capacitors; 
 
(5)   any combination of the above and the switches (transistors) connected to each of 

COM1 and COM2;  
 
(6)  and/or any of the above in combination with additional components or circuits. 
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In addition or in the alternative, the capacitors BST1 and BST2, while primarily used for power 
to “high-side” drive the transistors (switches), also constitute part of the impedance network.   
 
In addition or in the alternative, as noted in Section 7.4, p. 19, of the P9415 Datasheet, the 
P9415, when acting as transmitter of power, adjusts its operating frequency, and thus the 
impedance of the circuit, to control power delivered from the transmitter to the receiver.  
 
It is well known that the impedance of a passive element of a circuit such as an inductor or 
capacitor is a function of frequency.  For example, the following is found on Wikipedia: 
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https://en.wikipedia.org/wiki/Electrical_impedance.  
 
Thus, each of the Accused Products meet the limitation “a first circuitry comprising: [i] an 
impedance network.” 
 
As stated above, WiPQTUS reserves its right to provide more detailed infringement contentions 
after full discovery for these devices and their components and any other similar chips used in 
the Accused Products as well as other technical information are produced. 

 
 

1D [[3] a first circuitry 
comprising:] 

 
[...] 
 
 

 [ii] a switch 
network; 

 

(Note: “a first circuitry” does not appear in front of limitations [ii] and [iii] as written, but it is 
included here for reference and convenience as indicated by the brackets [ ... ]). 
 
Each of the Accused Products meets this limitation. 
 
For example and not as a limitation, each of the Accused Products has “a first circuitry 
comprising: ...  [ii] a switch network.” 
 
For example and not as a limitation, when each of the Accused Product is in the receive power 
mode, such as when it is being charged by, for example, a wireless power charging station, the 
switch network is configured to act as a rectifier. When the Accused Product is acting as a 
transmitter of power, such as, for example, when the Wireless PowerShare functionality is 
activated, the switch network is configured as an inverter.   
 
For example and not as a limitation, the P9415 Datasheet describes a switch network that acts as 
a rectifier/inverter as follows: 
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Complaint, Ex. 6, p. 1.   
 
The switch network comprising four switches and configured as a rectifier is further explained 
in the following: 
 

 
Complaint, Ex. 6, p. 18. 
 
For example and not as a limitation, as shown in the Internal Block Diagram of P9415 (p12), the 
P9415 includes a switch network comprised of four switching devices, which are transistors. 
The first switching device is between VRECT & AC1, the second between AC1 and GND, the 
third between VRECT & AC2 and the fourth between AC2 & GND. 
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As an example and not as a limitation, the four transistors shown above constitute and/or 
function as an inverter/rectifier.   
 
Thus, each of the Accused Products meet the limitation “a first circuitry comprising: … 
[ii] a switch network; 
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As stated above, WiPQTUS reserves its right to provide more detailed infringement contentions 
after full discovery for these devices and their components and any other similar chips used in 
the Accused Products as well as other technical information are produced. 
 

1E [[3] a first circuitry 
comprising:] 

 
[. . .] 
 

 [iii] a filter 
capacitor; 

 
 

(Note: “a first circuitry” does not appear in front of limitations [ii] and [iii] as written, but it is 
included here for reference and convenience as indicated by the brackets [ ... ]).   
 
Each of the Accused Products meets this limitation. 
 
Each of the Accused Products includes “first circuitry comprising: ...  a filter capacitor.” 
 
For example and not as a limitation, as can be seen in the “Typical Applications Schematic” of 
the P9415 (p. 1), the P9415 is connected to capacitor CRECT, which is connected to VRECT, 
which capacitor meets the limitation “filter capacitor.”  
 

Thus, each of the Accused Products meets the limitation “first circuitry comprising: ...  a filter 
capacitor.” 
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In conclusion, each of the Accused Products meets the limitation “[3] a first circuitry 
comprising: [i] an impedance network; [ii] a switch network; [iii] a filter capacitor.” 

As stated above, WiPQTUS reserves its right to provide more detailed infringement contentions 
after full discovery for these devices and their components and any other similar chips used in 
the Accused Products as well as other technical information are produced. 
 

1F [4] a second 
circuitry 
comprising: 

 
 [i] a control 
logic circuit; and 

 
 

Each of the Accused Products meets this limitation. 
 
Each of the Accused Products meets the limitation “a second circuitry comprising: a control 
logic circuit.” 
 
As an example and not as a limitation, as shown in the Internal Block Diagram of the P9415, 
this chip includes an “ARM M0 Controller.” 
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Complaint, Exhibit 6. 
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As another example and not as a limitation, in addition to or in the alternative, any of the circuits 
highlighted below, alone or in combination with the ARM M0 Controller meet the limitation “a 
control logic circuit.”  Complaint, Exhibit 6. 

 
As another example, the above identified components and circuits in combination with 
additional components and/or circuits meet the limitation “a control logic circuit.” 

Thus, each of the Accused Products meets the limitation “[4] a second circuitry comprising: [i] a 
control logic circuit.”   

As stated above, WiPQTUS reserves its right to provide more detailed infringement contentions 
after full discovery for these devices and their components and any other similar chips used in 
the Accused Products as well as other technical information are produced. 
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1G [[4] a second 
circuitry 
comprising:] 

 
[. . .]  
 

 [ii] a 
modulator/demodulat
or circuit; 

 
 

(Note: “a second circuitry” does not appear in front of limitation [ii] as written, but it is 
included here for reference and convenience as indicated by the brackets [ ... ]).   
 
Each of the Accused Products meets this limitation. 
 
Each of the Accused Products meets the limitation [4] “a second circuitry comprising ... [ii] a 
modulator/demodulator circuit.”  
 
For example and not as a limitation, the P9415 Datasheet, p. 1, states the following: 
 

 
 
Complaint, Ex. 6, p. 1.  
 
In addition or in the alternative to the above, at least a partial identification of likely circuits that 
alone or together form the “modulator/demodulator circuit” are provided in the following 
examples from the P9415 Datasheet without limitation to others. 
 
At least a portion of the modulator/demodulator circuit is at least partially shown in the 
following Fig. 9 (of Exhibit 6):  
 
 

Samsung Exhibit 1016, Page 25 of 63 
Samsung Electronics Co., Ltd. v. WIPQTUS, Inc. 

IPR2024-00023



 26 

 
In addition or in the alternative, at least a portion of the modulator/demodulator circuit is at least 
partially shown in the following Fig. 3 (of Exhibit 6):  
 

 
 
In addition or in the alternative, at least a portion of the modulator/demodulator circuit is at least 
partially shown in the following Fig. 2 (of Exhibit 6):  
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Thus, each of the Accused Products meets the limitation “a modulator/demodulator circuit.” 

In conclusion, each of the Accused Products meets the limitation [4] a second circuitry 
comprising: [i] a control logic circuit; and [ii] a modulator/demodulator circuit.”  

As stated above, WiPQTUS reserves its right to provide more detailed infringement contentions 
after full discovery for these devices and their components and any other similar chips used in 
the Accused Products as well as other technical information are produced. 
 

1H said [3] first 
circuitry configured 
to receive said power 
from [5] a wireless 
power transmitter; 

 

Each of the Accused Products meets this limitation. 
 
Each of the Accused Products includes “said first circuitry configured to receive said power 
from a [5] wireless power transmitter.”  
 
The term “[5] a wireless power transmitter” is merely the environment with which the first 
circuitry interacts, it provides the “received power” referenced in the preamble, but does not 
constitute a limitation.   
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Nevertheless, as an example, and not as a limitation, of “a wireless power transmitter” that can 
be used to charge the Accused Products, see https://www.samsung.com/us/mobile/mobile-
accessories/phones/15w-wireless-charger-duo-with-ta-dark-gray-ep-p5400tbegus/ (last accessed 
May 18, 2023).  Samsung’s Accused Products are also designed to be compatible with wireless 
chargers manufactured other than by Samsung.  See, e.g., 
https://www.samsung.com/us/support/answer/ANS00047798/ (describing compatibility with Qi-
Compatible devices); https://developer.samsung.com/mobile/wireless-fast-charge.html 
(describing compatibility with Wireless Power Consortium standards). 
 
The Accused Products are “configured to receive said power from a wireless power transmitter” 
as shown. For example and not as a limitation, by the Samsung Document, “Use Wireless 
charging or PowerShare with Galaxy devices,” 
https://www.samsung.com/us/support/answer/ANS00047798/ (last accessed May 18, 2023). 
 
As another example and not as a limitation, in addition to or alternatively, that the Accused 
Products are “configured to receive said power from a wireless power transmitter, is also shown 
by the Datasheet (Complaint, Ex. 6) as follows: 
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In conclusion, each of the Accused Products meets the limitation “said [3] first circuitry 
configured to receive said power from a wireless power transmitter.” 

As stated above, WiPQTUS reserves its right to provide more detailed infringement contentions 
after full discovery for these devices and their components and any other similar chips used in 
the Accused Products as well as other technical information are produced. 
 

1I said [3] first 
circuitry, based on 
an input from said 
control logic circuit, 
configured to change 
impedance of said 
impedance network 
and topology of said 
switch network to 
obtain a modified 
form of said received 
power, and apply 
said modified form 
of said power to said 
load device; 

 
 

Each of the Accused Products meets this limitation. 
 
Each of the Accused Products includes “said [3] first circuitry, based on an input from said 
control logic circuit, configured to change impedance of said impedance network and topology 
of said switch network to obtain a modified form of said received power, and apply said 
modified form of said power to said load device.” 
 
For example and not as a limitation, as shown above, the “first circuitry” is configured to 
receive power from a “wireless power transmitter.” 
 
Each of the Accused Products is “configured to change impedance of said impedance network” 
at various stages of operation. 
 
For example and not as a limitation, to demonstrate the activation of capacitors attached to 
COM1, COM2, CMA, and CMB, wires were attached to the capacitors depicted in the figure 
below and measured with an oscilloscope. 
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For example and not as a limitation, during communication COM1, COM2, and potentially 
CMA, and CMB are pulled to ground through switches connected to these points. In the image 
below, the periods of time where the voltage is zero indicates that the switches are turned on and 
thus the capacitors are pulled to ground.5 
 

 
5 As discussed above and in all such references, the P9415 chip’s datasheet is used on information and belief that it operates materially 
the same for the purposes of Claims 1 and 2 as the P9320S chip. Here, as with all such references, WiPQTUS reserves its rights to 
supplement its contentions after relevant discovery has occurred. 
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For example and not as a limitation, the above example shows the modification of power based 
on a change in impedance, and the chip communicates with the base station for the purpose of 
controlling power to the load device.  This is also described in the Wireless Power Consortium 
(“WPC”)6 Document (at page 137) during a “power transfer phase”: 
 

 

 
6 The WPC, in part, develops standards for “worldwide compatibility of all wireless chargers and wireless power sources,” including 
the “Qi” standards. See https://www.wirelesspowerconsortium.com/about/about-wpc.  
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In the description above, the P9415 implements the functionality of the “Power Receiver” and 
sends packets to the base station that change the “Primary Cell current,” and thus the power 
delivered to the load device. Communication back to the base station is performed by turning on 
(enabling) & turning off (disabling) the switches connected to COM1, COM2, CMA and CMB, 
which changes impedance of the impedance network by activating and deactivating the 
capacitors connected to COM1, COM2, CMA and CMB.  As a result of the communication, a 
modified form of power is received. 
 
As another example and not as a limitation, in addition to or in the alternative, in the situation 
where the battery of the Accused Product is at a low charge, to communicate with the base 
station, the impedance of the impedance network is varied through activating and deactivating 
the capacitors connected to COM1 and COM2 and this change in impedance of the Accused 
Product is sensed by the base station.  At some point, based on input from control logic circuit, 
such as for example, once the battery is charged to a sufficient threshold, such as, for example, 
approximately 50% charged in the case of one charger, or as another example,  80 – 90% 
charged in the case of a Samsung Wireless Charger, capacitors CMA and CMB are also 
activated to change the impedance of the impedance network. 
 
As another example, in addition to or in the alternative, CMA and CMB may also be activated at 
higher or lower thresholds depending on the characteristics of the charger and/or the positioning 
of an Accused Product on the charger. The change of impedance resulting from the use of CMA 
and CMB affects the power to the load device, hence the limitation of “to obtain a modified 
form of said received power” is met. 
 
As another example and not as a limitation, in addition to or in the alternative, the following 
shows the modification of power based on a change in impedance is the effect of activating 
CMA and CMB on power supplied to the load (i.e., the battery) is shown in the following 
screenshot of an oscilloscope measuring the output voltage to the battery as compared to the 
activation of CMB (that is the capacitor connected to CMB being switched in and out): 
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The power delivered to the load connected to the VOUT pin is a function of the voltage 
measured at the VOUT pin, and thus the oscilloscope output illustrates power to the load being 
modified.  
 
As another example and not as a limitation, in addition or in the alternative, as shown above in 
row 1A, the Cvout connected to VOUT represents a load device, and the activation of CMA and 
CMB modify power to the load device connected to VOUT. 
 
Thus, each of the Accused Products is “configured to change impedance of said impedance 
network.”  
 
Also, each of the Accused Products is “configured to change … topology of said switch” at 
various stages of operation. 
 
As an example, and not as the limitation, the topology of the “switch network,” e.g., the 
“MOSFET switches,” which constitute the “switch network,” operate “in various modes to 
maintain reliable connections” as explained in the P9415 Datasheet (p. 13) explains: 
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These modes are described on page 18 in the P9415 Datasheet (Exhibit 6), a section of which is 
shown below. As described in this section, at power-up, rectification is achieved by the body 
diodes associated with the N-MOSFET transistors. This represents a single mode or topology of 
switches. After a programmed threshold has been passed, the rectifier is used in a “half-
synchronous” mode whereby only the lower two transistors are driven internally. This 
represents another single mode or topology of switches. A final so called “full-synchronous” 
mode utilizes all four transistors that are driven internally. This represents yet another single 
mode or topology of switches. As described in the section below, these three modes, or 
topologies, are utilized to transfer energy to the load and thus modify power to the load. Further, 
the section below states that these N-MOSFET switchers are “internally-driven” and thus 
operate based on input from the control logic circuit. 
 

 
 
As another example and not as a limitation, alternatively or in addition to the above, the 
reference above states that once VRECT becomes greater than UVLO the switch network goes 
into either “half synchronous mode” or “full synchronous mode,” whereby the MOSFET 
switches of the “switch network” (as identified above) change configuration at a rate that is 
synchronous to the power signal from the charging station. In other words, the switch network is 
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constantly changing its topology while in both half synchronous rectification mode and full 
synchronous rectification mode for the purpose of modifying power.  Section 7.3.3 shown of the 
P9415 Datasheet (shown above) states that these N-MOSFET switches are internally-driven.  
They are internally driven by the control logic circuit. 

Thus, each of the Accused Products meets the limitation “said first circuitry, based on an input 
from said control logic circuit, configured to change impedance of said impedance network and 
topology of said switch network to obtain a modified form of said received power, and apply 
said modified form of said power to said load device.” 

As stated above, WiPQTUS reserves its right to provide more detailed infringement contentions 
after full discovery for these devices and their components and any other similar chips used in 
the Accused Products as well as other technical information are produced. 

 
1J said [3] first 

circuitry, based on 
an input from said 
control logic circuit, 
configured to change 
said topology of said 
switch network and 
said impedance of 
said impedance 
network to transmit 
at least part of said 
stored power to said 
[6] secondary 
wireless power 
receiver to power-up 
said secondary 
wireless power 
receiver; 

Each of the Accused Products meets this limitation. 
 
Each of the Accused Products has “[3] first circuitry, based on an input from said control logic 
circuit, configured to change said topology of said switch network and said impedance of said 
impedance network to transmit at least part of said stored power to said [6] secondary wireless 
power receiver to power-up said secondary wireless power receiver.” 
 
As an example and not as a limitation, the Accused Products “change said topology of said 
switch network.”  As one example, and not as a limitation, an Accused Product, for example, the 
Galaxy S10+, may be configured by a user through selecting “Wireless PowerSharing” in the 
swipe down menu of the phone (see figure below) to act as a power transmitter to charge a 
“secondary wireless power receiver.”  
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See also https://www.samsung.com/latin_en/support/mobile-devices/how-to-use-powershare-
on-your-galaxy-phone/. (containing video instructing Samsung customers)).7 
 
Based upon input from the control logic circuit, upon activation of Wireless PowerShare, the 
switch network (identified above) is configured as an inverter.  When power is initially provided 
to power-up the secondary wireless power receiver, the switch network may be configured as a 
half-bridge inverter.  Subsequently, when the power contract is established and a higher level of 
power is requested by the secondary wireless power receiver, the switch network may be 
reconfigured to operate as a full-bridge inverter.  For example, the first page of the P9415 
Datasheet (Exhibit 6) describes as follows:  
 

 
7 In addition to advertising these features, Samsung instructs its customers to operate the Accused Products in this way, by both 
providing online materials and providing physical material with the Accused Products that directs Samsung customers to its online 
materials. See e.g., id; https://www.samsung.com/levant/support/mobile-devices/how-to-use-powershare-on-your-galaxy-phone/. 
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As noted on page 19 of P9415 datasheet, in Tx Mode, the “Rx is now the Tx”. The power is 
drawn from the battery via the VOUT pins (the power regulation circuitry is bypassed) and 
wirelessly transmitted. 

 
 
Complaint, Ex. 6, p. 19.   
 
Alternatively or in addition to the above, in inversion mode when the Accused Products such as, 
for example, the Galaxy S10+, charges an external device, the MOSFET switches (of the 
“switch network” identified above) necessarily change their configuration at a rapid rate (for 
example, between 100-150 KHz) to charge the external device.  When operating as a full-bridge 
inverter, in one instant two of the MOSFETs are on while the other two are off, and at another 
instant the MOSFETs that were on turn off and the ones that were off turn on.  
 
Thus, the Accused Products meet the limitation “said first circuitry, based on an input from said 
control logic circuit, configured to change said topology of said switch network… .” 
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As to the “configured to change … said impedance of said impedance network” limitation, as an 
example and not as a limitation, when the Galaxy 10+ is wirelessly connected to a base station 
for charging, COM1, COM2, CMA, and CMB are switched on, that is, connected to ground, at 
various times to communicate with the base station.  See screen captures in Row 1I above. 
 
As an example and not as a limitation, after the Wireless PowerShare (as shown above) option 
has been selected, using a Galaxy 10+ phone (as an example) to charge the Galaxy Buds2 Pro 
device, the capacitors COM1, COM2, CMA, and CMB are switched off, that is, disconnected 
from ground, which is evident from the measurement shown below. If the capacitors were 
switched to ground, the signals shown would be constant, or otherwise be indicating a value of 
zero volts across the screen.  
 

 
 
 
COM1, COM2, CMA, and CMB are connected to switches (these are different switches than 
those of the switch network described above): 
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All of these switches (connected to the capacitors COM1, COM2, CMA, CMB) are configured 
to be switched on and off, which is easily shown by measurements taken on the S10+ (as 
demonstrated herein at, e.g., Row 1I above).   
 
As an example and not as a limitation, alternatively or in addition to the above, the impedance 
of the impedance network within each of the Accused Products is configured to change due to 
the Accused Product’s ability to adjust the frequency of the power signal.  
 
The impedance of a passive element of a circuit such as an inductor or capacitor is a function of 
frequency.  For example, the following is found on Wikipedia: 
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https://en.wikipedia.org/wiki/Electrical_impedance (last visited July 31, 2023). 
 
The P9415 Datasheet (see figure below), at page 19, the paragraph at the top of the page states 
that the P9415 chip will “adjust the operating frequency to match the transmitted power level to 
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the required power level for reliable and efficient wireless power transfer” to the receiving 
device: 
 

 

Thus, the Accused Products meet the limitation “said first circuitry, based on an input from said 
control logic circuit, configured to change … said impedance of said impedance network….” 

Each of the Accused Products is configured “to transmit at least part of said stored power to said 
secondary wireless power receiver to power-up said secondary wireless power receiver.”  
 
For example and not as a limitation, one of the wearables noted above or another phone can 
receive power from one of the Accused Products until sufficient charge has been received for 
the device to “power-up” its circuit similar to the P9415 so as to exchange a communication 
packet per the WPC or other protocol.  

As an example and not as a limitation, this is demonstrated (below) to show a second wireless 
power receiver being powered up from a first device.  The image below shows a first 
instrumented Galaxy S10+ phone in the “Wireless PowerShare” mode prior to having a device 
placed on it. 
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A second Galaxy S10+ phone was fully discharged to act as a secondary wireless power 
receiver.  The image below shows the secondary wireless power receiver just prior to it being 

Samsung Exhibit 1016, Page 42 of 63 
Samsung Electronics Co., Ltd. v. WIPQTUS, Inc. 

IPR2024-00023



 43 

placed on the first Galaxy S10+.

 

In the bottom right hand corner of the next image, a timer shows the time stamp of the moment 
when the second Galaxy S10+ was placed on the first.  The image also shows the measured 
output of the Galaxy S10+ on an oscilloscope.  The reading on the oscilloscope indicates that 
the first Galaxy S10+ is in a searching mode (the ping phase described on page 126 of the WPC 
Document). 
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The final image below shows the second wireless power receiver being powered up 0.5 seconds 
after the second Galaxy S10+ was placed on the first. 
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Thus, each of the Accused Products meets the limitation “said first circuitry, based on an input 
from said control logic circuit, configured to change said topology of said switch network and 
said impedance of said impedance network to transmit at least part of said stored power to said 
secondary wireless power receiver to power-up said secondary wireless power receiver.” 

As stated above, WiPQTUS reserves its right to provide more detailed infringement contentions 
after full discovery for these devices and their components and any other similar chips used in 
the Accused Products as well as other technical information are produced. 
 

1K said [4] second 
circuitry, on power-
up of said [6] 
secondary wireless 
power receiver, 
configured to 
identify a type of 
said secondary 
wireless power 
receiver and identify 
a wireless power 
protocol of said 
secondary wireless 
power receiver; 

 

Each of the Accused Products meets this limitation. 
 
Each of the Accused Products has “second circuitry,” that, “on power-up of said secondary 
wireless power receiver,” is “configured to identify a type of said secondary wireless power 
receiver and identify a wireless power protocol of said secondary wireless power receiver.” 
 
As an example and not as a limitation, each of the Accused Products with the Wireless 
PowerShare functionality is capable of powering-up a “secondary wireless power receiver” such 
as, for example and not as a limitation, those shown in 
https://www.samsung.com/us/support/answer/ANS00047798/ (listing devices that “can use and 
also be charged with Wireless Powershare”) (last accessed 05/24/2023). 
 
As an example, and not as a limitation, as shown in connection with Row 1J above, a second 
Galaxy S10+ phone that was completely discharged was “powered-up” by a first Galaxy S10+ 
in Wireless PowerShare mode. 
 
Other examples, in addition to the second Galaxy S10+ shown in the above demonstration,  of 
“secondary wireless power” receivers, are, without limitation, another Accused Product, Galaxy 
Watch Active and Active2, Galaxy Buds, Galaxy Burd2, Galaxy Buds+, Galaxy Buds Live, 
Galaxy Buds Pro, Galaxy Buds2 Pro, Galaxy Watch, Galaxy Watch3, Galaxy Watch 4 series, 
Galaxy Watch5 series, Gear Sport, Gear S3, , Galaxy S7/S7 Edge, S8/S8+. Note8, Note9, 
Galaxy Watch Active , and Galaxy Watch Active 2.  Galaxy Watch, Galaxy Buds+ and Galaxy 
Buds.  As explained by Samsung, “[m]ost Qi-Compatible Samsung devices can be charged with 
Wireless PowerShare... .”  Id. 
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As another example and not as a limitation, on power-up, the (secondary) wireless power 
receiver communicates information as per the protocol integrated within it. The “second 
circuitry” (identified above) of the Accused Products decodes the received information and 
identifies the protocol used by the secondary wireless power receiver.  
 
The P9415 is WPC 1.2.4 compliant:  
 

 
 

 
Complaint, Ex. 6, p. 1. 
 
As an example and not as a limitation, in addition or in the alternative, as shown above, the 
P9415 also includes “[p]roprietary RX-to-TX modulation/demodulation for two-way 
communication.” 
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As another example and not as a limitation, “[t]he P9415 is fully compatible with WPC (latest 
specification) (also known as “Qi”) and has all the necessary circuitry to communicate ... with a 
receiver via WPC communication packets.” Complaint, Ex. 6, p. 15.  The state machine for the 
communication scheme of the P9415 is shown in Figure 8 (Ex. 6, p. 16).  The first step is the 
“Selection” step.  Id.  As an example and not as a limitation, and while more discovery is 
needed, apparently the secondary wireless power receiver, such as another phone or one of the 
wearables noted above, can receive power from one of the Accused Products until sufficient 
charge has been received for the device to “power-up” its circuit similar to the P9415 so as to 
exchange a communication packet per the WPC or, alternatively, other protocol. 
 
As another example and not as a limitation, the actual packets can be observed with a Qi Packet 
Sniffer, such as the Avnet Qi Sniffer v 1.3 (available at 
https://www.avnet.com/shop/us/products/avnet-engineering-services/101-01-
3074457345632566717?autoSuggestSearchTerm=qi%2520sniffer).  The Avnet Sniffer was 
used to capture packets (shown below) exchanged between a Buds2 device that was mostly but 
not completely discharged very shortly after the moment when the Buds2 device was placed on 
a Galaxy S10+. 
 
One of the very first packets sent by the Buds2 device to the Galaxy S10+ is the “Signal 
Strength Packet” captured as shown below: 
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The content of the Signal Strength packet is highlighted below: 

 
The WPC Document (at page 143) describes how this byte (the Signal Strength Value) is used 
for providing optimal power transfer: 
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The Galaxy S10+ uses the signal strength to adjust, for example, its transmit frequency. 
 
The Identification Packet (see page 147 of the WPC Specification, System Description Wireless 
Power Transfer, Vol. I: Low Power, Part 1, Interface Definition, Version 1.1.2, June 2013 (as 
used herein, the “WPC Specification”), and the Configuration Packet (see page 146 of the WPC 
Specification) are shown below.   
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The Qi WPC specification describes that the Identification Packet identifies the device, 
including, in part, the type of the device: 
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WPC Document, p. 147.  Thus, the Identification Packet is used by the Accused Products to 
“identify a type of said secondary wireless power receiver.” 
 
As another example and not as a limitation, in addition or in the alternative to the above, the 
Maximum Power and Power Class fields (which are part of the Configuration Packet discussed 
below) each or together are used at least in part by the Accused Product to “identify a type of 
said secondary wireless power receiver,” and, therefore, meets this limitation. 
 
Thus, the Identification Packet or, in addition or in the alternative, the Configuration Packet, is 
used by the Accused Product to “identify a type of said secondary wireless power receiver,” 
and, therefore, meets this limitation. 
 
Addressing the limitation, “identify a wireless protocol of said secondary wireless protocol,” 
the Accused Products meet this limitation at least by the use of the Identification Packet alone, 
the Configuration Packet alone, or, in the alternative, together. 
 
As an example and not as a limitation, the Accused Product uses the “Major Version” and 
“Minor Version” fields of the Identification Packet to identify the version of the “System 
Description Wireless Power Transfer” of the WPC Specification that the secondary wireless 
power receiver uses. 
 
As another example and not as a limitation, in addition or in the alternative, the Configuration 
Packet is used by the Accused Product to “identify a wireless protocol of said secondary 
wireless protocol,” and, therefore, meets this limitation.   
 
As another example and not as a limitation, in addition or in the alternative, the “Prop” field of 
the Configuration Packet is shown as follows: 
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WPC Document, p. 146.  In addition to the above or in the alternative, the Prop field appears to 
be a message from a device such as the Buds2 that describes how it would like to be charged.  
As an example and not a limitation, it defines a “wireless power protocol.” 
 
As another example and not as a limitation, in addition to the above or in the alternative, the 
Maximum Power and Power Class fields each or together also constitute “a wireless power 
protocol.” 
 
As another example and not as a limitation, in addition or in the alternative, a packet that the Qi 
Sniffer identified as “Proprietary” is shown below within the group called “ID and 
Configuration Phase”: 
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The “Proprietary” packet was identified within the ID and configuration phase of the 
communication sequence, which fact indicates that this packet contains information that is used 
by the Accused Products to both identify the secondary device and to identify a wireless power 
protocol used in communication. 
 
For at least these reasons, alone or in combination, the secondary circuitry of each of the 
Accused Products is configured to satisfy the limitation: “identify a wireless power protocol of 
said secondary wireless power receiver.” 

Thus, each of the Accused Products meets the limitation “said second circuitry, on power-up of 
said secondary wireless power receiver, configured to identify a type of said secondary wireless 
power receiver and identify a wireless power protocol of said secondary wireless power 
receiver.” 

As stated above, WiPQTUS reserves its right to provide more detailed infringement contentions 
after full discovery for these devices and their components and any other similar chips used in 
the Accused Products as well as other technical information are produced. 
 

1L said [4] second 
circuitry, configured 
to receive and 
interpret data from 

Each of the Accused Products meets this limitation. 
 
Each of the Accused Products has “second circuitry” that is “configured to receive and interpret 
data from said secondary wireless power receiver in said identified wireless power protocol.” 
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said [6] secondary 
wireless power 
receiver in said 
identified wireless 
power protocol; 

 

 
As shown above, each of the Identification Packet and Configuration Packet, among other types 
of packets, are received by each of the Accused Products, each includes data (see format of 
packets above), and that data is interpreted by the Accused Product.  E.g., see Complaint, Ex. 6, 
pp 16 – 17. 
 
As another example and not a limitation, in addition or in the alternative, each Accused Device 
is configured to receive packets during a “Power Transfer Phase” (see WPC Document, p. 130). 
In this phase, power is transferred from the device transmitting power to the device receiving 
power (for example, from the Galaxy S10+ to the Buds2).  To control power transferred 
between devices, the Qi standard requires packets to be sent from the device receiving power to 
the device transmitting power (for example, from the Buds2 to the Galaxy S10+). WPC 
Document (at p. 130) describes the use of multiple packets sent from the power receiving device 
to the power transmitting device: 
 

 
 
As another example and not a limitation, the actual packets can be observed, as, for example, in 
the measurement taken between the Galaxy S10+ and the Buds2 (above).  There, both Control 
Error packets and Receive Power packets (highlighted below) were captured being sent from the 
Buds2 to the Galaxy S10+: 
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The WPC Document (at page 145) describes that these packets contain information to be 
received by the Galaxy S10+ from the Buds2: 
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As another example and not as a limitation, the Accused Products utilize the at least some or the 
same or similar to circuits shown in the P9415 Datasheet as follows: 
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Complaint, Ex. 6, p. 19.  As noted on IDTP9415 reference schematic (page 22 of the Datasheet), 
the data from the secondary wireless power receiver is received via the Tx_DeModulation 
Components,” which is at least part of the demodulation circuit in the second circuitry. As 
indicated on Page 19 of the IDTP9415 datasheet, the instructions are filtered through the 
DEMOD filter shown in Figure 9 and decoded internally. 

Thus, each of the Accused Products meets the limitation “said second circuitry, configured to 
receive and interpret data from said secondary wireless power receiver in said identified 
wireless power protocol.” 

As stated above, WiPQTUS reserves its right to provide more detailed infringement contentions 
after full discovery for these devices and their components and any other similar chips used in 
the Accused Products as well as other technical information are produced. 
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1M said [4] second 

circuitry, based on 
said interpretation, 
configured to 
perform a function 
associated with said 
transmitted power in 
conjunction with said 
first circuitry. 

 

Each of the Accused Products meets this limitation. 
 
Each of the Accused Products has “second circuitry” that, “based on said interpretation,” is 
“configured to perform a function associated with said transmitted power in conjunction with 
said first circuitry.” 
 
For example and not as a limitation, the following explanation is found on page 19 of the P9415 
Datasheet: “Based on the received packet, the P9415 will adjust the operating frequency to 
match the transmitted power level to the required receiver power level for reliable and efficient 
power transfer.” 
 
As another example and not as a limitation, the performance of the function, “match[ing] the 
transmitted power level to the required receiver power level” by the Accused Products can 
easily be demonstrated.  Using the Samsung Galaxy 10+ phone to charge the Galaxy Buds2 Pro 
device, the following behaviors corresponding to packets exchanged are shown: 
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When the Galaxy S10+ phone detects that the Buds2 have low battery, the phone reduces the 
frequency of the power signal coupled to the Buds2.  This is demonstrated in the following 
image: 
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As the Galaxy S10+ phone detects that the Buds2 are closer to fully charged (based on the 
packets the phone receives from the Buds2) the phone increases the frequency of the power 
signal. This is shown in the next image: 
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Thus, each of the Accused Products meets the limitation “said second circuitry, based on said 
interpretation, configured to perform a function associated with said transmitted power in 
conjunction with said first circuitry.” 

As stated above, WiPQTUS reserves its right to provide more detailed infringement contentions 
after full discovery for these devices and their components and any other similar chips used in 
the Accused Products as well as other technical information are produced. 
 

Cl. 2  The dual mode wireless 
power receiver of claim 
1, wherein said switch 
network of said first 
circuitry is configured as 
one of an inverter and a 
rectifier. 

Each of the Accused Products meets this limitation. 
 
Each of the Accused Products has “[t]he dual mode wireless power receiver of claim 1, wherein 
said switch network of said first circuitry is configured as one of an inverter and a rectifier.” 
 
See Row 1D above, incorporated herein by reference as if set forth in full. 
 
As stated above, WiPQTUS reserves its right to provide more detailed infringement contentions 
after full discovery for these devices and their components and any other similar chips used in 
the Accused Products as well as other technical information are produced. 
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