
Mojo Mobility Inc. v. Samsung Elecs. Co. Ltd., et al., No. 2:22-cv-00398 (E.D. Tex.) 
Ex. 5 to Feb. 28, 2023 PR 3-1 Contentions: Infringement of U.S. Patent 11,462,942 by Samsung 

1 
 

US11462942 EFFICIENCIES AND METHOD FLEXIBILITIES IN 
INDUCTIVE (WIRELESS) CHARGING    

I. Samsung Infringement  

1. A system for providing power inductively to a portable device comprising a battery and an 
inductive receiver unit including a receiver coil and a receiver circuit, the system comprising:  

As described below by representative products, the 942 Accused Products are capable of providing 
power inductively as specified by 942 claim 1 are accused under this claim; this includes the 942 
Accused Smartphones and the 942 Accused Wireless Chargers (collectively the “942 Claim 1 
Accused Products”).  

 

Smartphones  

The S22 Ultra meets this introductory part of claim 1, as it includes the “Wireless PowerShare” 
feature with a system to transfer power inductively to another device as described in this part of 
the claim.  

https://www.samsung.com/us/support/answer/ANS00082564/ 

 

https://screenrant.com/does-samsung-galaxy-s22-have-wireless-charging-support/ 
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https://www.verizon.com/support/knowledge-base-300922/ 

 

Wireless Chargers 

The 5200 Duo Pad, 5400 Duo Pad, 6300 Trio Pad, 3300 Wireless Charger Battery, SmartThings 
Station, 5300 Car Mount Charger, and 825 Watch Dock satisfy this introductory part of claim 1, 
as they can wirelessly charge various mobile devices as specified. 

The 5200 Duo Pad can wirelessly charge various mobile devices. 
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https://www.samsung.com/us/mobile/mobile-accessories/phones/wireless-charger-duo-pad-
black-ep-p5200tbegus/ 

 

The 5400 Duo Pad can wirelessly charge various mobile devices. 

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

 

https://www.amazon.com/gp/product/B09MV3BRHC/ref=ask_ql_qh_dp_hza?th=1 
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The 6300 Trio Pad can wirelessly charge various mobile devices. 

https://www.samsung.com/us/mobile/mobile-accessories/phones/wireless-charger-pad-trio-
white-ep-
p6300twegus/?AID=11497444&PID=100357191&SID=oc5A05L8E%2FcFrofF6SHThI8f8ZnfP
Nw%2BZwF9PQrmDBeIEeYcE9zsc4Yit4FMR1Nx&CID=afl-ecomm-cjn-cha-092118-
54828&cjevent=ef703a2ec58011ec8256006e0a1c0e11&utm_source=Microsoft+Shopping+%28
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Bing+Rebates%2C+Coupons%2C+etc.%29&utm_medium=affiliate&utm_campaign=11497444
&utm_content=100357191&cjdata=MXxOfDB8WXww#overview  

 

 

The 3300 Wireless Charger Battery can wirelessly charge can wirelessly charge various mobile 
devices as specified.  

https://www.samsung.com/us/mobile/mobile-accessories/phones/25w-wireless-portable-battery--
silver-eb-u3300xjegus/  
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The 5300 Car Mount Charger can wirelessly charge various mobile devices as specified. 
https://www.samsung.com/us/mobile/mobile-accessories/phones/wireless-car-charger-black-ep-
h5300cbegus/ 
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The 825 Watch Dock can wirelessly charge Samsung Watches, e.g., the Watch4.  

https://www.samsung.com/levant/mobile-accessories/galaxy-watch-active2-charger-or825-ep-
or825bbegww/  

 

 

a first primary coil that is substantially planar and substantially parallel to a charging surface of 
the system for providing power inductively to the portable device;  

The 942 Claim 1 Accused Products include one or more coils as specified by this part of the claim, 
as illustrated below for the representative products. 

Smartphones 
The S22 Ultra (shown on the left in the X-Ray image below; the similarly infringing S22 is shown 
on the right) includes a planar coil for transferring inductive power as recited by this part of the 
claim. 

https://www.ifixit.com/News/57567/galaxy-s22-teardowns-apple-is-making-samsung-sweat 
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The Samsung Galaxy S22 Ultra interior is shown below (left) after removal of the back cover. The 
back cover is shown on the right turned over, revealing the inside of the back cover. The wireless 
charging coil is substantially planar and substantially parallel to the back cover.  
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The wireless charging coil structure after removal from the phone is shown below, with the 
outward facing side shown on the left and the inner facing side shown on the right. 

Wireless 
Charging 
Coil 
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An X-Ray of the wireless charging coil in the S22 Ultra is shown below. 
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Wireless Chargers 

The 5200 Duo Pad, 5400 Duo Pad, 6300 Trio Pad, 3300 Wireless Charger Battery, 5300 Car Mount 
Charger, and 825 Watch Dock satisfy this part of claim 1, as they each include a substantially 
planar charging coil that is substantially parallel to the top surface of the system for providing 
power inductively to various portable devices. 

The 5200 Duo Pad contains three planar coils (identified as antennas [Ant. 1-3] in the images 
below) for transferring inductive power as recited by this part of the claim. The two coils on the 
product right side (Ant. 2 and 3) (Ant. 2 and 3 are shown on the left side of the FCC pictures below, 
which have inverted the coil sides of the product) are concentric for charging a watch (Ant. 3) or 
another smartphone or earbud case (Ant. 2). Antenna 1, on the product left side (right side of the 
FCC pictures), is for the charging of a smartphone. Each of the three coils is substantially planar 
to the top surface of the 5200 Duo Pad. 

 

Wireless 
Charging Coil 
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The FCC pictures below show the three charging coils in the 5200 Duo Pad (Ant. 1-3) (with the 
product right and left sides reversed). https://fcc.report/FCC-ID/A3LEPP5200/4144771 

 

The following is a Samsung webpage describing the 5200 Duo Pad.  

https://www.samsung.com/us/mobile/mobile-accessories/phones/wireless-charger-Duo Pad-pad-
black-ep-p5200tbegus/ 
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The following is a Samsung Quick Start Guide describing the 5200 Duo Pad. 

https://fcc.report/FCC-ID/A3LEPP5200/4144766.pdf  

 

 

The 5400 Duo Pad contains three planar coils (Coils 1-3 in picture below) for transferring inductive 
power as recited by this part of the claim. The two coils on the product right side (Coils 2 and 3) 
are concentric for charging a watch (Coil 3) or another smartphone or earbud case (Coil 2). Coil 
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1, on the product left side, is for the charging of a smartphone. Each of the three coils is 
substantially planar to the top surface of the 5400 Duo Pad. 

The picture below shows the 5400 Duo Pad with the top cover removed (left) and the device in 
use (right). 
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https://fcc.report/FCC-ID/A3LEPP5200/4144771  
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The 6300 Trio Pad includes seven charging coils (Ant. 1-7), of which the six on the left side of the 
pad are overlapping, as shown below. The coils on the left are for charging multiple smartphones 
and earbud cases, and the right-side smaller single coil is for charging a Samsung watch.  

https://fcc.report/FCC-ID/A3LEPP6300/4940796.pdf    

 

 

The 3300 Wireless Charger Battery includes a charging coil as specified by this part of the claim, 
as shown below. The 3300 Wireless Charger Battery includes two substantially planar charging 
coils [ANT 1-2] that are substantially parallel to the top surface of the system for providing power 
inductively to various portable devices. The larger outer coil is for charging smartphones and 
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earbud cases and the inner smaller coil is for charging a Samsung watch.  The FCC pictures below 
show the two charging coils [ANT 1-2] inside the 3300 Wireless Charger Battery. 

https://fcc.report/FCC-ID/A3LEBU3300/4624577  
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The 5300 Car Mount Charger includes a charging coil as specified by this part of the claim, as 
shown below. The 5300 Car Mount Charger includes two substantially planar charging coils [ANT 
1-2] that are substantially parallel to the top surface of the system for providing power inductively 
to various portable devices. The FCC pictures below show the two charging coils [ANT 1-2] inside 
the EP-H5300.  

https://fcc.report/FCC-ID/ZCAEPH5300/5517329    

 

 

The 825 Watch Dock includes a charging coil as specified by this part of the claim, as shown 
below.  https://fcc.report/FCC-ID/A3LEPOR825/4320461     
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a first drive circuit, including a FET driver, a capacitor, and a FET switch, coupled to a DC voltage 
input and coupled to the first primary coil, wherein during operation the first drive circuit is 
configured to apply an alternating electrical current to the first primary coil at an operating 
frequency and duty cycle to generate an alternating magnetic field in a direction substantially 
perpendicular to the plane of the first primary coil and the charging surface of the system to provide 
power inductively to the portable device, wherein the operating frequency is within a range of 
frequencies (i) that are near a resonance frequency of a circuit comprising the first primary coil 
and the capacitor, (ii) such that increasing values of the operating frequency within the range of 
frequencies would correspond to a lower voltage or current induced in an output of the receiver 
circuit and (iii) that allow activation and powering of the receiver unit and charging the battery of 
the portable device;  

 

The 942 Claim 1 Accused Products include one or more drive circuits as specified by this part of 
the claim, as illustrated below for the representative products. 
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Smartphones 

The S22 Ultra includes a wireless power transceiver ASIC (such as the Renesas P9320S [herein 
the “9320S”] or similar) which forms in part a drive circuit with an internal FET driver and FET 
switch and accompanying external capacitor. 

https://www.ifixit.com/Guide/Samsung+Galaxy+S22+Ultra+Chip+ID/148073 

 

 

The Renesas P9415-R ASIC (15 W Receiver / Transmitter (Rx/Tx) IC for WPC 1.2)1 [herein the 
“9415”], for which a datasheet is publicly available, is believed to be representative of the wireless 
power transceiver ASIC (such as the 9320) included in the S22 Ultra for the purposes of 
infringement of this patent. https://www.renesas.com/us/en/document/dst/p9415-datasheet  

As shown below, the representative 9415 ASIC has a drive circuit with internal FET drivers and 
FET switches (green rectangle, with four FET switches [FETs] and associated FET drivers [the 
two triangles and the T/RX control rectangle]) and is externally connected to capacitors (red 
rectangles).  

                                                 
 

 
1 This chart refers to versions of the WPC Standard, including exemplary versions 1.1.2 and 1.2.4, as part of its 
evidence of infringement.  However, this should not be interpreted to limit Plaintiff’s infringement contentions to 
products complying with any particular version of the WPC standard (or products complying with the standard at 
all). 
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In the Wireless PowerShare mode, the drive circuit of the S22 Ultra is coupled to both a DC voltage 
input and to the primary coil. As a non-limiting example, the S22 Ultra has a DC voltage input 
coupled to a DC power source (e.g., an internal battery and/or an external DC power 
adapter/supply/charging-block) and coupled by the drive circuit to the primary coil for passing a 
current through the coil. When not plugged in to a power supply, the S22 Ultra, operating in 
PowerShare mode, uses its internal battery for inductive charging of another device. When the S22 
Ultra is plugged in to a power supply, the DC voltage from the battery and/or external charger 
power supply is used. When in the Wireless PowerShare mode, the exemplary 9415 ASIC receives 
the DC voltage at its VOUT pin (gold rectangle shown above in the 9415 datasheet) (the VOUT 
pin functions as a VIN pin when the ASIC is in transmitter mode, whereas it provides an output 
voltage and acts as a VOUT pin when the ASIC is in receiver mode). 

During operation of the S22 Ultra in the Wireless PowerShare mode, the drive circuit applies an 
alternating current to the primary coil at an operating frequency and duty cycle to generate an 
alternating magnetic field in a direction substantially perpendicular to the plane of the primary coil 
and the surface of the system to provide power inductively to the portable device to be wirelessly 
charged. This is illustrated below in the exemplary 9415 ASIC datasheet.  
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The frequency range of operation for the S22 Ultra operating as a wireless charger in the Wireless 
PowerShare mode is specified in an FCC filing by Samsung below, showing the frequency of 
operation as 110-148 kHz, which is near the resonance frequency of a charging circuit including 
the primary coil and drive circuit capacitor shown above. 

https://fcc.report/FCC-ID/A3LSMS908U/5574740 

 

The S22 Ultra’s satisfaction of this part of the claim is further indicated in the representative 9415 
datasheet. 

 

Wireless Chargers 

A drive circuit as specified by this part of the claim is included in the 942 Accused Wireless 
Chargers.  

The 5200 Duo Pad, 5400 Duo Pad, 6300 Trio Pad, and 3300 Wireless Charger Battery each include 
a drive circuit that is structured and operates as specified by this part of the claim. They each 
include a wireless charging transmitter ASIC (e.g., the IDT/Renesas P9236 ASIC) (herein the 
“9236” ASIC) with associated external capacitors and field effect transistors (FETs).  

The representative 9236 ASIC includes two internal FET drivers used with external FETs and 
capacitors(green area below), and a third external driver can be used with additional external FETs 
and capacitors (orange rectangle), as shown in the datasheet below for the 9236 ASIC. Further, the 
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VIN shown is a DC voltage input as specified by this part of the claim. The capacitors are shown 
in the red rectangles below. 

 

 

https://archive.eetindia.co.in/www.eetindia.co.in/ART_8800706913_1800008_NP_7a10c6fc.HT
M  

 

 

 

 

 

Page 23 of 180



Mojo Mobility Inc. v. Samsung Elecs. Co. Ltd., et al., No. 2:22-cv-00398 (E.D. Tex.) 
Ex. 5 to Feb. 28, 2023 PR 3-1 Contentions: Infringement of U.S. Patent 11,462,942 by Samsung 

24 
 

The 5200 Duo Pad includes wireless charging transmitter ASICs (e.g., the 9236) (red rectangles), 
FETs and FET drivers (yellow rectangles) and capacitors (green rectangles), as illustrated below. 

 

 

 

Page 24 of 180



Mojo Mobility Inc. v. Samsung Elecs. Co. Ltd., et al., No. 2:22-cv-00398 (E.D. Tex.) 
Ex. 5 to Feb. 28, 2023 PR 3-1 Contentions: Infringement of U.S. Patent 11,462,942 by Samsung 

25 
 

 

 

The 5400 Duo Pad includes wireless charging transmitter ASICs (e.g., 9236) (red rectangles), 
FETs and FET drivers (blue rectangles) and capacitors (green rectangles), as illustrated below. 
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The 6300 Trio Pad includes switching circuits associated with its coils which include wireless 
charging ASICs (e.g., 9236 ASICs) (red rectangles), separate FET drivers (yellow rectangles), 
separate FETs (blue rectangles) and capacitors (white rectangles) as seen below.    

 

 

The 3300 Wireless Charger Battery includes wireless charging transmitter ASICs (e.g., the 9236) 
(red rectangles), FETs and FET drivers (yellow rectangles) and capacitors (green rectangles) as 
illustrated below. 

 

 

The 5300 Car Mount Charger includes a drive circuit that is structured and operates as specified 
by this part of the claim. The 5300 Car Mount Charger includes a wireless charging transmitter 
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ASIC (e.g., the CPS8100 from Convenient Power [the “CPS8100”]; red rectangles) (which has an 
internal FET driver) and external FETs (orange rectangles) and capacitors (white rectangles) as 
illustrated below. 
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The datasheet below describes the CPS8100 ASIC: 
https://www.wpgdadatong.com/tw/blog/detail/45476  
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The CPS8100 is a WPC 1.2.4 Transmitter with integrated FET drivers (Red rectangle below) and 
external capacitors (green rectangles below): https://m.eefocus.com/consumer-electronics/525801 
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The 825 Watch Dock includes a drive circuit that is structured and operates as specified by this 
part of the claim is included in the representative 825 Watch Dock.  It includes a wireless charging 
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transmitter ASIC (e.g., the CFSAA V277K ASIC; red rectangle) (herein the “V277K”) with 
associated external capacitor (blue rectangle) and FETs (yellow rectangle), as shown in the below. 

 

On information and belief, the representative V277K ASIC includes an internal FET driver used 
with an external FET and capacitor.  The Voltage Input (Vin) or the Vbus shown in the green 
rectangle above in the datasheet is a DC voltage input coupled to the FETs for the 825 Watch dock 
as specified by this part of the claim. 

 

 

 

Page 31 of 180



Mojo Mobility Inc. v. Samsung Elecs. Co. Ltd., et al., No. 2:22-cv-00398 (E.D. Tex.) 
Ex. 5 to Feb. 28, 2023 PR 3-1 Contentions: Infringement of U.S. Patent 11,462,942 by Samsung 

32 
 

825 Watch Dock: https://fcc.report/FCC-ID/A3LEPOR825/4320461  

 

The frequency ranges of operation of the 5200 Duo Pad, 5400 Duo Pad, 6300 Trio Pad, 3300 
Wireless Charger Battery, 5300 Car Mount Charger, and the 825 Watch Dock are seen in 
Samsung’s FCC filings shown below. The frequency ranges are near the resonance frequency of a 
charging circuit including the primary coil and drive circuit capacitor of the product. 
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5200 Duo Charger:  https://fcc.report/FCC-ID/A3LEPP5200/4144776   

 

 

5400 Duo Charger:  https://fcc.report/FCC-ID/A3LEPP5400/5582928  
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6300 Trio Charger:  https://fcc.report/FCC-ID/A3LEPP6300/6088478  

 

 

 

3300 Wireless Charger Battery:  https://fcc.report/FCC-ID/A3LEBU3300/4624568  
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5300 Car Mount Charger:  https://fcc.report/FCC-ID/ZCAEPH5300/5517334   

 

 

825 Watch Dock:  https://fcc.report/FCC-ID/A3LEPOR825/4320468   

 

 

WPC Standard 

The 942 Claim 1 Accused Smartphones and Wireless Chargers (but for the Watch Charger) are 
each interoperable with the WPC/Qi Standard (herein “WPC Standard”), as illustrated below by 
the representative products. The Watch Charger largely follows WPC standard with regards to 
signaling and communication.   

Smartphones 

The S22 Ultra is interoperable with the WPC Standard as a charger in its Wireless PowerShare 
mode. 
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https://www.samsung.com/us/support/answer/ANS00082564/ 

 

Wireless Chargers 

The 5200 Duo Pad, 5400 Duo Pad, 6300 Trio Pad, 3300 Wireless Charger Battery, and 5300 Car 
Mount Charger are each interoperable with the WPC Standard. The 825 Watch Dock largely 
follows the WPC Standard. 

The 5200 Duo Pad is interoperable with the WPC Standard.  

https://www.samsung.com/us/mobile/mobile-accessories/phones/wireless-charger-duo-pad-
black-ep-p5200tbegus/ 

 

https://www.amazon.com/gp/product/B09MV3BRHC/ref=ask_ql_qh_dp_hza?th=1  
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The 5400 Duo Pad is interoperable with the WPC Standard.  

https://www.samsung.com/us/mobile/mobile-accessories/phones/15w-wireless-charger-duo-
cable-dark-gray-ep-p5400cbegus/#specs  
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The 6300 Trio Pad is interoperable with the WPC Standard.  

Wireless Charger Trio Pad, White Mobile Accessories - EP-P6300TWEGUS | Samsung US  

 

 

The 3300 Wireless Charger Battery is interoperable with the WPC Standard.  

https://www.samsung.com/us/mobile/mobile-accessories/phones/25w-wireless-portable-
battery--silver-eb-u3300xjegus/  

 

 

The 5300 Car Mount Charger is interoperable with the WPC Standard. 
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https://www.wirelesspowerconsortium.com/products/11748  

 

 

The 825 Watch Dock largely follows the WPC Standard, including the portions shown herein.  

 

WPC Standard Citations 

Following the WPC Standard, the drive circuits of the 942 Claim 1 Accused Products, during 
operation as a charger, apply an alternating electrical current to their associated primary coil at an 
operating frequency and duty cycle to generate an alternating magnetic field in a direction 
substantially perpendicular to the plane of the primary coil and the surface of the system to provide 
power inductively to the portable device to be wirelessly charged.  
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E.g., WPC 1.2.4 Standard, Introduction, page 9 (see also WPC 1.2.3 Standard, Introduction, page 
9). 

 

 

Following the WPC Standard, the 942 Claim 1 Accused Products meet the frequency range and 
resonant aspects of this part of the claim.  

E.g., WPC 1.2.4 Standard, Parts 1 and 2, Interface Definitions, pages 12, 47 (see also WPC 1.2.3 
Standard, Parts 1 and 2, Interface Definitions, pages 12, 47). 
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The WPC Standard, as seen below, specifies an operating frequency fop of 100-200 kHz and a 

primary resonant frequency fp of 100 kHz. The WPC Standard similarly specifies a secondary 

(receiver) resonance frequency fs of 100 kHz. The WPC Standard further specifies that the 
transmitter use the part of the operating frequency wherein increasing the operating frequency 
results in lower primary (transmitter) current and thus lower current or voltage in the receiver. E.g., 
WPC 1.2.4 Standard, Parts 1 and 2, Interface Definitions, pages 37 and 38. Thus, per the WPC 
Standard, the 942 Claim 1 Accused Products operate their drive circuits at frequencies near the 
resonant frequency of a wireless power transfer circuit including the primary coil and associated 
capacitor. 
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Following the WPC Standard, the 942 Claim 1 Accused Products inductively power the wireless 
charging receiver in the mobile device to be charged and charge the battery of the portable device. 
E.g., WPC 1.2.4 Standard, Parts 1 and 2, Interface Definitions, page 24 (see also WPC 1.2.3 
Standard, Parts 1 and 2, Interface Definitions, page 25). 

  

 

 

a first sense circuit, including a low pass filter and an amplifier, coupled to the first primary coil 
to detect communication of information induced in the first primary coil by the receiver coil; and 

The 942 Claim 1 Accused Products include one or more sense circuits as specified by this part of 
the claim, as illustrated below for the representative products.  

 

Smartphones 

The S22 Ultra includes a sense circuit that is structured and operates as specified by this part of 
the claim. As shown below, the representative 9415 ASIC includes an Analog Front End (AFE) 
(red rectangle) and associated external demodulation circuitry (connected to the DEMOD pin). 
The AFE receives a demodulated signal from the charging coil via the DEMOD pin. 
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The AFE function includes a low pass filter (to pass the low frequency communication signal and 
remove the high frequency power signal at the higher operating frequency) and an amplifier. 

https://www.renesas.com/us/en/products/analog-products/smart-
analog#:~:text=The%20analog%20front%20end%20(AFE,configurations%20to%20support%20
different%20MCUs   

 

 

The 9415 datasheet describes a demodulation filter that includes a low pass filter as specified by 
this part of the claim. 
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Wireless chargers 

The 5200 Duo Pad, 5400 Duo Pad, 6300 Trio Pad, and 3300 Wireless Charger Battery each meet 
this part of the claim, as they include a sense circuit that is structured and operates as specified by 
this part of the claim. They include a wireless charger ASIC such as the 9236 ASIC that includes 
a demodulator as relevant to this part of the claim. The demodulator senses current modulation in 
the charger coil to detect a communication from the receiver being charged and to sense the 
presence or absence of the receiver, as shown in the datasheet below.      
https://archive.eetindia.co.in/www.eetindia.co.in/ART_8800706913_1800008_NP_7a10c6fc.HT
M  

 

 

See also the 9415 ASIC discussion immediately above for the S22 Ultra, which on information 
and belief, applies similarly to the wireless chargers for this claim that use a wireless charger ASIC 
such as the 9236 ASIC. 

The 5300 Car Mount Charger and 825 Watch Dock include a wireless charging transmitter ASIC 
(e.g., the CPS8100 and the V277K, respectively). Upon information and belief, the 9415 ASIC 
discussion immediately above for the S22 Ultra applies similarly to the wireless charger ASICs 
included in the 5300 Car Mount Charger and the 825 Watch Dock. 

WPC Standard 

The WPC Standard describes detection of communications by way of current modulation, as in 
the 942 Claim 1 Accused Products. 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). 

 

Page 47 of 180



Mojo Mobility Inc. v. Samsung Elecs. Co. Ltd., et al., No. 2:22-cv-00398 (E.D. Tex.) 
Ex. 5 to Feb. 28, 2023 PR 3-1 Contentions: Infringement of U.S. Patent 11,462,942 by Samsung 

48 
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The WPC Standard also shows a sense circuit, as in the 942 Claim 1 Accused Products. E.g., WPC 
1.2.4 Standard, Part 4, Reference Designs, page 31 (see also WPC 1.2.3 Standard, Part 4, 
Reference Designs, page 31).     
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a communication and control circuit, including a microcontroller coupled to the first drive circuit 
and the first sense circuit, configured to: detect, through the first sense circuit, a received 
communication of information in the first primary coil; 

The 942 Claim 1 Accused Products include one or more communication and control circuits as 
specified by this part of the claim, as shown below for the representative products.  

 

Smartphones 

The S22 Ultra includes a communication and control circuit, including a microcontroller coupled 
to the first drive circuit and the first sense circuit, as specified by this part of the claim. The S22 
Ultra includes a wireless transceiver ASIC. For example, as illustrated by the representative 9415 
datasheet, the wireless transceiver ASIC in the S22 Ultra has a microcontroller (green rectangle). 
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Wireless chargers 

The 5200 Duo Pad, 5400 Duo Pad, 6300 Trio Pad, and 3300 Wireless Charger Battery each meet 
this part of the claim, as they each include a communication and control circuit that is structured 
and operates as specified by this part of the claim. They each include a wireless charger ASIC such 
as the 9236 ASIC that includes a microcontroller as relevant to this part of the claim. The 
microcontroller is programmed to operate as specified by this part of the claim. The 
microcontroller in the ASIC coordinates and controls the communications and the operation of the 
charger as specified by this part of the claim. 
https://archive.eetindia.co.in/www.eetindia.co.in/ART_8800706913_1800008_NP_7a10c6fc.HT
M  

 

The 5300 Car Mount Charger and 825 Watch Dock include a wireless charging transmitter ASIC 
(e.g., the CPS8100 and the V277K, respectively). Upon information and belief, the 9415 ASIC 
and 9236 ASIC discussion immediately above applies similarly to the wireless charger ASICs 
included in the 5300 Car Mount Charger and the 825 Watch Dock. 

WPC Standard 

That the 942 Accused Products meet this part of the claim is further indicated by the WPC Standard 
Reference Designs.  E.g., WPC 1.2.4 Standard, Part 4, Reference Designs, page 31 (see also WPC 
1.2.3 Standard, Part 4, Reference Designs, page 31).    
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operate the first drive circuit to inductively transfer power from the first primary coil to the receiver 
coil to activate and power the receiver unit to enable the receiver circuit to communicate the 
information detected in the first primary coil via the first sense circuit, wherein the received 
communication of information includes information to enable the communication and control 
circuit to configure the inductive transfer of power to the portable device, wherein the received 
communication of information includes: information corresponding to a voltage or current induced 
by the first primary coil at the output of the receiver circuit; a unique identification code; and a 
power requirement; and 

The one or more communication and control circuits included in the 942 Claim 1 Accused Products 
are configured to operate their one or more drive circuits in this manner, as shown below for the 
representative products.   

WPC Standard 

That the 942 Claim 1 Accused Products meet this part of the claim is indicated by the WPC 
Standard.   

Following the WPC Standard, the 942 Claim 1 Accused Products inductively power the wireless 
charging receiver in the mobile device to be charged. E.g., WPC 1.2.4 Standard, Parts 1 and 2, 
Interface Definitions, page 24 (see also WPC 1.2.3 Standard, Parts 1 and 2, Interface Definitions, 
page 25). 

  

 

 

Once a wireless power receiver is activated, the charger receives communication from the receiver 
through load modulation.  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). 

 

A high-level description of the information communicated by the receiver is shown below. E.g., 
WPC 1.2.4 Standard, Introduction, page 9. 
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From the Power Transmitter/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 applies power periodically for a period of time (ping) 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). 
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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Following this phase, the system enters the Identification and Configuration phases with the 
receiver as described below. E.g., WPC 1.2.4 Standard, Parts 1 and 2, Interface Definitions, page 
54 (see also WPC 1.2.3 Standard, Parts 1 and 2, Interface Definitions, page 53). 
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The Identification communication received by the transmitter is described below and includes a 
unique identification code, a manufacturer code, and a charge algorithm profile. 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 transmitter 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). 

 

 

operate the first drive circuit according to the power requirement to provide the power from the 
first primary coil to the receiver coil to power the receiver unit and charge the battery of the 
portable device, wherein to charge the battery of the portable device the communication and 
control circuit is further configured to: receive additional information in the first primary coil 
corresponding to the voltage or current at the output of the receiver circuit while charging the 
battery of the portable device; regulate in a closed loop feedback manner the voltage or current at 
the output of the receiver circuit in accordance with the received additional information 
corresponding to the voltage or current at the output of the receiver circuit by adjusting at least one 
of the operating frequency, the duty cycle, and a DC voltage at the DC voltage input of the first 
drive circuit while charging the battery of the portable device; 

The one or more communication and control circuits included in the 942 Claim 1 Accused Products 
are configured to operate with their one or more drive circuits and sense circuits in this manner, as 
illustrated below for the representative products.  
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WPC Standard 

That the 942 Claim 1 Accused Products meet this part of the claim is indicated by the WPC 
Standard.   

Per the WPC standard, the 942 Claim 1 Accused Products, operate as described in this portion of 
the claim. For example, see, WPC 1.2.4 Standard, Parts 1 and 2, Interface Definitions, pages 45 
and 50 (see also WPC 1.2.3 Standard, Parts 1 and 2, Interface Definitions, pages 45 and 50).  
Following the Identification and Configuration phases, based on the information received, a power 
transfer contract is established and the system moves to the Power Transfer phase. 

 

 

During the Power Transfer phase, power is transferred to the portable device as specified by this 
part of the claim and as shown below.  See also, WPC 1.2.4 Standard, Parts 1 and 2, Interface 
Definitions, pages 46-47 (see also WPC 1.2.3 Standard, Parts 1 and 2, Interface Definitions, pages 
46-47). 
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Smartphone 

The S22 Ultra in Wireless PowerShare mode performs closed loop control as specified by this 
part of the claim. For example, as seen in the illustrative representative 9415 datasheet below2 
the 9415 ASIC in a S22 Ultra operating as a receiver (as a portable device being charged) is 
instructed to perform as shown below.  Similarly, the operation of a S22 Ultra in Wireless 
PowerShare mode following the WPC Standard is described below. 

 

 

 

Wireless Chargers 

 The 5200 Duo Pad, 5400 Duo Pad, 6300 Trio Pad, 3300 Wireless Charger Battery, the 5300 car 
mount charger and 825 Watch Dock, upon information and belief, with their included wireless 
charger ASICs operate per the WPC Standard as required by this part of the claim, similar to the 
9415 ASIC discussion immediately above. 

 

monitor for continued presence of the portable device and completion of the charging of the battery 
of the portable device detected by the communication and control circuit through the first sense 
circuit; and 

                                                 
 

 
2 While this data sheet is showing the Rx mode it provides support for what is expected of the 9415 in Tx mode.   
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The one or more communication and control circuits included in the 942 Claim 1 Accused Products 
are configured to operate with their one or more drive circuits and sense circuits in this manner, as 
illustrated below for the representative products.  

 

WPC Standard 

That the 942 Claim 1 Accused Products meet this part of the claim is indicated by the WPC 
Standard.   

Following the WPC Standard, the 942 Claim 1 Accused Products terminate power transfer as 
specified by this part of the claim.  

E.g., 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). 

 

 

 

 

At any time if the system receives an End Power Transfer communication (as may be used when 
charging is complete) or it does not receive any communication for a period of time (shown above), 
it shall end provision of power to the receiver. E.g., WPC 1.2.4 Standard, Parts 1 and 2, Interface 
Definitions, page 66 (see also WPC 1.2.3 Standard, Parts 1 and 2, Interface Definitions, page 65). 
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WPC 1.2.4 Standard, Parts 1 and 2, Interface Definitions, page 94 (see also WPC 1.2.3 Standard, 
Parts 1 and 2, Interface Definitions, pages 92-93). 

 

 

 

if the portable device is no longer present or charging is complete, stop operation of the first drive 
circuit for the provision of power inductively to the portable device. 

The one or more communication and control circuits included in the 942 Claim 1 Accused Products 
are configured to operate with their one or more drive circuits and sense circuits in this manner, as 
illustrated below for the representative products.   

Per the WPC Standard, at any time that the system receives an End Power Transfer communication 
(as may be used when charging is complete) or it does not receive any communication for a period 
of time (shown above), it shall end provision of power to the receiver. E.g., WPC 1.2.4 Standard, 
Parts 1 and 2, Interface Definitions, page 66 (see also WPC 1.2.3 Standard, Parts 1 and 2, Interface 
Definitions, page 65). 

 

Page 68 of 180



Mojo Mobility Inc. v. Samsung Elecs. Co. Ltd., et al., No. 2:22-cv-00398 (E.D. Tex.) 
Ex. 5 to Feb. 28, 2023 PR 3-1 Contentions: Infringement of U.S. Patent 11,462,942 by Samsung 

69 
 

 

 

Smartphones 

The S22 Ultra, for example, in Wireless PowerShare mode monitors the status of the wireless 
charging, and stops the wireless charging if the receiving device is no longer present or charging 
is complete, as specified by this part of the claim, as seen in the illustrative representative 9415 
datasheet. 

 

    

 

 

Wireless Chargers 
The 5200 Duo Pad, 5400 Duo Pad, 6300 Trio Pad, 3300 Wireless Charger Battery, the 5300 car 
mount charger and 825 Watch Dock are configured to operate per the WPC Standard discussed 
above.  

Dependent off claim 1 

5. The system of claim 1, wherein the system further comprises: a voltage regulator 
circuit coupled to the DC voltage input and to the microcontroller, wherein the 
microcontroller is configured to control the voltage regulator circuit to vary the DC 
voltage at the DC voltage input based on at least one of the received communication 
of information and the additional information received by the communication and 
control circuit from the portable device.  
 

The 942 Claim 1 Accused Products additionally infringe this dependent claim, as they include a 
voltage regulator that switches the DC voltage, as specified by this claim.   

Smartphones  

The S22 Ultra includes a voltage regulator circuit as specified by this dependent claim, which is 
structured to switch the DC voltage input as specified by this dependent claim. In the representative 
9415 datasheet as seen below, the boost regulator (red rectangle) boosts the input voltage from the 
battery of the S22 Ultra (typically ~ 3.7 V) to a higher level for operation of the ASIC, based on 
communication from the microcontroller in the ASIC. For example, the S22 Ultra, when plugged 
in to an external power supply / adapter, can operate in the PowerShare mode applying, e.g., 5, 6, 

Page 69 of 180



Mojo Mobility Inc. v. Samsung Elecs. Co. Ltd., et al., No. 2:22-cv-00398 (E.D. Tex.) 
Ex. 5 to Feb. 28, 2023 PR 3-1 Contentions: Infringement of U.S. Patent 11,462,942 by Samsung 

70 
 

7.5, or 9 Volts supplied by the voltage regulator controlled by the microcontroller to the DC voltage 
input, and when using its internal battery power when not plugged in, switching, e.g., between 5 
and 7.5 V, depending on the power needs of the portable device being charged as communicated 
by the portable device to the microcontroller to control the voltage regulator.  As shown in the 
datasheet below, the input voltage to the ASIC must be around 7 to 9 V to provide 5W of output 
power but can be lower if charging a lower power device (such as a watch or earbud case) based 
on received or additional communication of information.  

 

 

Wireless Chargers 

The 5200 Duo Pad, 5400 Duo Pad, 6300 Trio Pad, and 3300 Wireless Charger Battery each meet 
this part of the claim, as they each include a communication and control circuit that is structured 
and operates as specified by this part of the claim. They each include a wireless charger ASIC such 
as the 9236 ASIC that includes a microcontroller as relevant to this part of the claim. The 
microcontroller is programmed to operate as specified by this part of the claim. The 
microcontroller in the ASIC coordinates and controls the communications and the operation of the 
charger as specified by this part of the claim. 
 

The 5200 Duo Pad as a representative of the wireless chargers and the Wireless Charger Battery 
includes a voltage regulator circuit as specified by this dependent claim, which is structured to 
switch the DC voltage input as specified by this dependent claim. Further, as an example of the 
infringing chargers, the 5200 includes two wireless charging transmitter ASICs (e.g., the 9236 
ASIC) with associated external voltage regulator circuits coupled to the DC voltage input. The 
voltage regulator components for the 5200 Duo are shown below (red and yellow rectangles) that 
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take 12 V from the USB adapter (Samsung EP-TA300, also shown below) and step the voltage 
down to provide input voltages to the two ASICs (controlling the right and left side of the charger). 

 

 

 

 

 

 

The 5200 Duo has two distinct regulators as shown above.  The one shown in red rectangle 
provides discrete values (such as, for example, 5, 6, 9 and 10 V) to the Input Voltage of the system 
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for operating the larger single coil for charging the phone (left side of charger; shown with 
connections on the top of board in below image).  For example, when charging a lower power 
receiver like an earbud case, the ASIC communicates with the regulator to provide e.g. 6 V.  

The yellow rectangle above is showing the microcontroller in the ASIC which communicates with 
the voltage regulator to supply the different discrete voltage values to the Input Voltage of the 
system for operating the large coil and the small coil on the right side of the charger (double coil 
side – shown with 4 connections at the bottom of the above picture) for charging another phone.  
For operating the small coil on the right side for charging a watch requiring lower power levels, 
the microcontroller in the ASIC communicates with the regulator to supply e.g. 5 V.  For charging 
an earbud on the right side (larger coil), the microcontroller instructs the regulator to supply e.g. 6 
V. 

Consistent with this, the FCC document for the 5200 Duo describes the operation of the internal 
voltage regulator circuit to provide discrete input voltage values to the DC voltage input depending 
on the received communication of information and additional information from the portable 
device. 

https://fcc.report/FCC-ID/A3LEPP5200/4144776  

 

The 5400 Duo includes voltage regulator circuits (red rectangles) as specified by this dependent 
claim, which are structured to switch the DC voltage input as specified by this dependent claim. 
On information and belief, the circuits operate in a substantially similar manner as discussed with 
the 5200 above.  
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The 6300 Trio Pad includes voltage regulator circuits (red rectangles) as specified by this 
dependent claim, which are structured to switch the DC voltage input as specified by this 
dependent claim. On information and belief, the circuits operate in a substantially similar manner 
as discussed with the 5200 above. 

 

 

 

The 3300 Wireless Charger includes a voltage regulator circuit (red rectangle) as specified by this 
dependent claim, which is structured to switch the DC voltage input as specified by this dependent 
claim. On information and belief, the circuit operates in a substantially similar manner as the 
discussed with the 5200 above. 

https://fcc.report/FCC-ID/A3LEBU3300/4624577 
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The 5300 Car Mount Charger includes a voltage regulator circuit (red rectangle) as specified by 
this dependent claim, which is structured to switch the DC voltage input as specified by this 
dependent claim. On information and belief, the circuit operates in a substantially similar way as 
discussed with the 5200 above. 
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6. The system of claim 1 wherein: the DC voltage input is configured to couple to and 
receive a DC voltage from a DC power supply via a universal serial bus (USB) power 
supply; and the system is further configured to communicate with the DC power 
supply via the USB. 
 

The 942 Claim 1 Accused Products additionally infringe this dependent claim, as the DC voltage 
input and the communication and control circuit are structured and operate as specified by this 
claim.  The smartphones and wireless chargers sold by Samsung are designed to be charged by a 
USB power supply / adapter and their communication and control circuits are in communication 
with the USB power supply / adapter to negotiate an appropriate power level and speed of 
charging.  This communication is done at least in part by the wireless power ASIC in the 
smartphones and wireless chargers (such as the representative wireless power ASICs pointed out 
above with respect to claim 1).    

Smartphones  

As an example, the S22 Ultra can operate in the PowerShare mode with the phone plugged in and 
receiving power from a wired USB-C charger.  During receiving power from this source, the 
smartphone is in communication with the USB power supply to establish the appropriate charge 
rate depending on the capability of the USB power supply. 

https://www.samsung.com/levant/support/mobile-devices/how-to-fast-charge-the-galaxy-s22-
series-wired-or-wirelessly/  
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These different charging rates have different current / voltage specifications and the power 
delivered by the USB supply is communicated and negotiated between the phone and the USB 
supply. 

https://www.digitaltrends.com/mobile/how-does-fast-charging-work/ 

 

 

 

The USB-C Power Delivery Protocol and its variants such as PPS used by Samsung are based on 
communication and control between the device being charged and the power supply: 

https://www.usb.org/usb-charger-pd 
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Samsung Fast Charge and Fast Charge 2.0 power adapters (currently EP-TA800 for 25 W output) 
for use with the S22 Ultra for the Samsung Fast Charging protocols use the Power Data Object 
(PDO) or Programmable Power Supply (PPS version of the USB 3.0 Standard) communication 
standards.  Using PPS, the S22 Ultra (acting as a wireless charger in PowerShare mode) 
communicate with the USB Power Adapter (at up to every 10 seconds in PPS mode) to optimize 
the USB Power Adapter’s output voltage and current based on the dynamic requirements during 
the S22 providing wireless power in the PowerShare mode.   

The EP-TA 800 for the S22 Ultra shown below is capable of PDO or PPS operation.  In either 
mode, the S22 Ultra communicates with the TA to optimize power delivery depending on the 
power needs (as dictated by the communication and control circuit and power requirements during 
wireless charging). 

 

 

https://www.samsung.com/levant/mobile-accessories/wall-charger-for-super-fast-charging-25w-
ep-ta800xwegww/  
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https://www.gsmarena.com/dont_just_buy_any_45w_pd_charger_for_the_samsung_galaxy_note
10-news-38837.php  
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https://www.belkin.com/us/support-article?articleNum=318878  
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Wireless chargers 

The 5200 Duo Pad, 5400 Duo Pad, 6300 Trio Pad, and 3300 Wireless Charger Battery each meet 
this part of the claim, as they each include a communication and control circuit that is structured 
and operates as specified by this part of the claim. They each include a wireless charger ASIC such 
as the 9236 ASIC that includes a microcontroller as relevant to this part of the claim. The 
microcontroller is programmed to operate as specified by this part of the claim. The 
microcontroller in the ASIC coordinates and controls the communications and the operation of the 
charger as specified by this part of the claim. 
 

The 5200 Duo Pad, 5400 Duo Pad, 6300 Trio Pad, and 3300 Wireless Charger Battery, 5300 Car 
Mount Charger, and the 825 Watch Dock each receive power from a wired USB power adaptor.  
During receiving power from this source, the Samsung wireless charger is in communication with 
the USB power supply to establish the appropriate charge rate depending on the capability of the 
USB power supply.  

 

The 5200 Duo Pad is designed to operate at up to 15 W with the Samsung USB travel adapter (e.g., 
EP-TA300 shown above) with the Samsung Fast Wireless Charging 2.0 protocol. Operation of the 
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wireless charger with Fast Wireless Charging 2.0 uses communication between the charger and 
the EP-TA300. 

https://www.samsung.com/hk_en/mobile-accessories/wireless-charger-duo-pad-p5200-ep-
p5200twegww/  
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The 6300 Trio Pad is designed to operate at up to 9 W with USB travel adapter (e.g., PD 25W 
travel adaptor). On information and belief, the 6300 Trio communicates with the USB power 
supply in a substantially similar manner to the 5400 discussed above.  
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The 3300 Wireless Charger is designed to operate at up to 7.5 W with a USB power supply. On 
information and belief, the 3300 Wireless Charger communicates with the USB power supply in 
a substantially similar manner to the 5400 discussed above. 

https://www.samsung.com/us/mobile/mobile-accessories/phones/25w-wireless-portable-battery--
silver-eb-u3300xjegus/ 

 

 

The 5300 Car Mount is designed to operate at up to 9 W with USB power supply (e.g., PD 25W 
travel adaptor). On information and belief, the 5300 Car Mount communicates with the USB power 
supply in a substantially similar manner to the 5400 discussed above. 

https://www.samsung.com/us/mobile/mobile-accessories/phones/wireless-car-charger-black-ep-
h5300cbegus/ 
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The 825 Watch Dock, an example of the infringing Watch Docks, operates with the EP-TA300 
USB power supply / adapter to negotiate an appropriate power level and speed of charging as 
described above.   

 

8. The system of claim 1 wherein: the first primary coil is one of multiple primary coils 
in the system and the first drive circuit is one of multiple drive circuits in the system; 
and the system further comprises means for operating the multiple drive circuits to 
drive a selection of the multiple primary coils most magnetically aligned with the 
receiver coil to charge the portable device. 
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The 942 Claim 1 Accused Products with multiple wireless charging coils and drive circuits 
additionally infringe this dependent claim. This includes the 5200 Duo, 5400 Duo, 6300 Trio, 5300 
Car Mount, and 3300 Wireless Charger Battery as representative products, as detailed below.  

For example, the 5400 Duo Pad contains three planar coils and multiple drive circuits for selecting 
which of the primary coils is most aligned with the receiver coil in the portable device to charge 
the portable device. The FCC pictures below show the three charging coils in the 5200 Duo Pad 
(Ant. 1-3) (with the product right and left sides reversed). https://fcc.report/FCC-
ID/A3LEPP5200/4144771 
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The 5200 Duo Pad includes wireless charging transmitter ASICs (e.g., the 9236) (red rectangles), 
FETs and FET drivers (yellow rectangles), as illustrated below. 
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The 5400 Duo Pad contains three planar coils (Coils 1-3 in picture below) for transferring inductive 
power to a receiver magnetically aligned to them as recited by this part of the claim. The two coils 
on the product right side (Coils 2 and 3) are concentric for charging a watch (Coil 3) or another 
smartphone or earbud case (Coil 2). Coil 1, on the product left side, is for the charging of a 
smartphone.  

The picture below shows the 5400 Duo Pad with the top cover removed (left) and the device in 
use (right). 
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https://fcc.report/FCC-ID/A3LEPP5200/4144771  

 

 

The 5400 Duo Pad includes wireless charging transmitter ASICs (e.g., 9236) (red rectangles), 
FETs and FET drivers (blue rectangles), as illustrated below. 
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The 6300 Trio Pad includes seven charging coils (Ant. 1-7), of which the six on the left side of the 
pad are overlapping, as shown below. The coils on the left are for charging multiple smartphones 
and earbud cases, and the right-side smaller single coil is for charging a Samsung watch.  

https://fcc.report/FCC-ID/A3LEPP6300/4940796.pdf    

 

The 6300 Trio Pad includes switching circuits associated with its coils which include capacitors 
(white rectangles), wireless charging ASICs (e.g., 9236 ASICs) (red rectangles), separate FET 
drivers (yellow rectangles), and separate FETs (blue rectangles), as seen below.    
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The 3300 Wireless Charger Battery includes a charging coil as specified by this part of the claim, 
as shown below. The 3300 Wireless Charger Battery includes two substantially planar charging 
coils [ANT 1-2] that are substantially parallel to the top surface of the system for providing power 
inductively to various portable devices. The larger outer coil is for charging smartphones and 
earbud cases and the inner smaller coil is for charging a Samsung watch.  The FCC pictures below 
show the two charging coils [ANT 1-2] inside the 3300 Wireless Charger Battery. 

https://fcc.report/FCC-ID/A3LEBU3300/4624577  

 

Page 91 of 180



Mojo Mobility Inc. v. Samsung Elecs. Co. Ltd., et al., No. 2:22-cv-00398 (E.D. Tex.) 
Ex. 5 to Feb. 28, 2023 PR 3-1 Contentions: Infringement of U.S. Patent 11,462,942 by Samsung 

92 
 

 

The 3300 Wireless Charger Battery includes wireless charging transmitter ASICs (e.g., the 9236) 
(red rectangles), FETs and FET drivers (yellow rectangles), as illustrated below. 
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The 5300 Car Mount Charger includes a charging coil as specified by this part of the claim, as 
shown below. The 5300 Car Mount Charger includes two substantially planar charging coils [ANT 
1-2] for providing power inductively to various portable devices. The FCC pictures below show 
the two charging coils [ANT 1-2] inside the EP-H5300.  

https://fcc.report/FCC-ID/ZCAEPH5300/5517329    

 

The 5300 Car Mount Charger includes a drive circuit that is structured and operates as specified 
by this part of the claim. The 5300 Car Mount Charger includes a wireless charging transmitter 
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ASIC (e.g., the CPS8100 from Convenient Power [the “CPS8100”]; red rectangles) (which has an 
internal FET driver) and external FETs (orange rectangles), as illustrated below. 
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The system determines the degree of magnetic alignment (coupling) between the primary and 
secondary coils when it receives the first communication (signal strength packet) from a receiver.  
The process for selecting the most aligned primary coils with the receiver coil is described below.  
E.g., WPC 1.2.4 Standard, Parts 1 and 2, Interface Definitions, pages 93, 152 (see also WPC 1.2.3 
Standard, Parts 1 and 2, Interface Definitions, pages 91, 150). 

 

 

9. The system of claim 1, wherein the communication and control circuit is further 
configured to detect presence of the portable device by periodically operating the first 
drive circuit for a period of time, wherein the period of time is sufficient to activate 
and power the receiver unit in the portable device and to receive at least part of the 
received communication of information. 
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The 942 Claim 1 Accused Products additionally infringe this dependent claim, as the 
communication and control circuit is further configured to detect presence of the portable device 
by periodically operating the first drive circuit for a period of time, wherein the period of time is 
sufficient to activate and power the receiver unit in the portable device and to receive at least part 
of the received communication of information.  

WPC Standard 
 

Following the WPC Standard, the 942 Claim 1 Accused Products inductively power the wireless 
charging receiver in the mobile device to be charged. E.g., WPC 1.2.4 Standard, Parts 1 and 2, 
Interface Definitions, page 24 (see also WPC 1.2.3 Standard, Parts 1 and 2, Interface Definitions, 
page 25). 

  

 
 
Once a wireless power receiver is activated, the charger receives communication from the receiver 
through load modulation.   
 
From the Power Transmitter/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 applies power periodically for a period of time (ping) 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). 
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).  As shown below, the power transmitter 
operates the first drive circuit for a sufficient amount of time to detect the start of a communication 
from the receiver.  If no such response is received the transmitter stops applying power and returns 
to pinging periodically until a receiver is found. 
 

 
 
 

Page 98 of 180



Mojo Mobility Inc. v. Samsung Elecs. Co. Ltd., et al., No. 2:22-cv-00398 (E.D. Tex.) 
Ex. 5 to Feb. 28, 2023 PR 3-1 Contentions: Infringement of U.S. Patent 11,462,942 by Samsung 

99 
 

The Identification communication received by the transmitter is described. E.g., WPC 1.2.4 
Standard, Parts 1 and 2, Interface Definitions, pages 98-101 (see also WPC 1.2.3 Standard, Parts 
1 and 2, Interface Definitions, pages 96-99). 

 

 

 

The configuration packet received by the transmitter also includes additional receiver 
information. 
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10. The system of claim 1, further comprising a near field communication (NFC) 
antenna for communication of data, and further wherein: the first primary coil is 
formed in a flexible Printed Circuit Board (PCB) and has an inductance in a range of 1 
microhenry to 100 microhenries; the PCB coil comprises multiple metallic layers of 
substantially spiral-shaped patterns comprising copper connected by vias wherein 
each layer comprises 1 to 4 ounce (oz) copper thickness material; and the operating 
frequency is within a range of 100 kHz to 1 MHz. 
 

The 942 Accused Smartphones additionally infringe this dependent claim as they include an NFC 
antenna and PCB coil as specified by this claim.  

Smartphones  

For the S22 Ultra the first primary coil (Wireless Charging Coil) and the NFC Antenna are shown 
below in the FCC filing by Samsung. 

https://fcc.report/FCC-ID/A3LSMS908U/5963293  
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The representative S22 Ultra comprises an NFC Antenna as shown below in the top-view x-ray.  
Moreover, the first primary coil comprises a PCB coil. The area shown in Red Rectangle is further 
analyzed with 3D x-ray imagery. 
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First Primary Coil 

NFC Antenna 

Area of analysis for coil layers 

 

 

The two images below with 3D x-ray imagery distinguish between the two coil layers present.  The 
images show the substantially similar spiral-shaped coil patterns in each layer.  The vias 
connecting the two layers (black dots) are shown in the 2 below images in the red rectangles. 

        

              Coil Layer 1    Coil Layer 2 
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Copper via connecting the layers 

The primary coil comprises two layers (6A and 6B) of >99% copper with each layer being about 
51 micrometer thick (~1.46 ounce copper) as shown below separated by a thin (~14.3 micrometer 
thick) dielectric flexible PCB (layer 7).  A typical copper via connecting the two layers is shown 
below as section 9.  Analysis of this via shows it is composed of copper as shown below. 

 

 

 

 

  

  

5 

6A 

7 

6B 

9 
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On information and belief, the inductance of the wireless charging coil of the representative S22 
Ultra is ~ 8 to 10 microhenries, which is within the range specified in the claim. 

 

The operating frequency reported to FCC for the system for providing power inductively is shown 
below in a red rectangle to be within the range specified in dependent claim 10.  

https://fcc.report/FCC-ID/A3LSMS908U/5574740  

 

 

 

12. The system of claim 1, wherein the system is incorporated into a second portable 
device, the second portable device further comprising: an internal, rechargeable 
battery; a DC-to-DC voltage regulator coupled to the DC voltage input to provide 
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power to operate the system; and a second receiver circuit coupled to the primary 
coil; wherein the second portable device is configured to operate in a first mode in 
which the second portable device is powering the system at the DC voltage input by 
the DC-to-DC voltage regulator to provide power inductively through the first 
primary coil and in a second mode in which the second portable device is receiving 
power inductively through the first primary coil to power the second receiver circuit 
and charge the internal, rechargeable battery; and wherein in the first mode, the 
closed loop feedback manner comprises a Proportional-Integral-Derivative (PID) 
control technique for regulating the voltage or current at the output of the receiver 
circuit. 
 

The 942 Accused Smartphones additionally infringe this dependent claim as, for example, the S22 
Ultra can both provide wireless power as set forth above with respect to claim 1 and receive 
wireless power as set forth below with respect to claim 21. The representative S22 Ultra an internal 
rechargeable battery and a DC-to-DC regulator to operate as an inductive charger as set forth with 
respect claim 1. The S22 Ultra also includes a receiver circuit coupled to the primary coil to receive 
power according to the WPC Standard as set forth below with respect to claim 21. As discussed 
above with respect to claims 1 and 2, the S22 Ultra operates in a closed loop feedback manner 
comprising a PID control technique for providing inductive power. Moreover, as shown for claim 
5 above, the S22 Ultra includes a DC-to-DC regulator as specified by this claim. As discussed 
below with respect to claim 21, S22 Ultra is a portable device with an internal rechargeable battery.  
 
 

13. The system of claim 1, wherein the first primary coil includes a magnetic core of 
ferromagnetic material within a central area of the first primary coil and the system 
further comprises a Near Field Communication (NFC) antenna and circuitry for 
communication of data. 
 

The 942 Accused Smartphones additionally infringe this dependent claim as shown below for the 
representative S22 Ultra. 

Smartphones  

In the representative S22 Ultra, as an example, the images below show a magnetic core of 
ferromagnetic material within the primary coil as claimed.  The top and lower left image show the 
top and side view of the location of analysis. In lower right image, a section within the 5 mm part 
shown in the central area of the first primary coil was analyzed.  Layer 11 comprises ferromagnetic 
material as reflected by the spectral analysis as shown by the concentration of iron and other 
metals.  
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Scanned image (left) and backscattered electron 
images (lower right and left) acquired from a 
metallographic section through the center of the 
coil. 
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The NFC Antenna is shown in claim 10 above.  Furthermore, the S22 Ultra comprises 
electronics for NFC communication of data.   

https://www.techinsights.com/blog/samsung-galaxy-s22-ultra-teardown 

Grey Side 

Black Side 

11A 

11B 

11C 

11D 
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21. A portable device configured to receive inductive power from an inductive 
charging system comprising a primary coil and associated circuit, the portable device 
comprising: 
 

a battery; 

The 942 Accused Products capable of receiving power inductively as specified by this claim are 
accused under this claim; this includes the 942 Accused Smartphones, the 942 Accused Wearables, 
and the 942 Accused Earbud Products (collectively the “942 Claim 21 Accused Products”). The 
942 Claim 21 Accused Products fit the description in this introductory part of the claim, as each is 
a portable device as specified by this introductory part of the claim. The S22 Ultra, Watch4, and 
Buds2 are representative thereof.  
 
Smartphones 
The S22 Ultra is representative of how the 942 Accused Smartphones meet this introductory part 
of claim 21, as the S22 Ultra is a portable device that includes a battery, as specified by this claim.  
https://www.samsung.com/us/smartphones/galaxy-s22-ultra/buy/galaxy-s22-ultra-256gb-
unlocked-sm-s908uzwexaa/?cid=sem-mktg-pfs-mob-us-bing-na-02232022-141299-
&ds_e=MICROSOFT-cr:%25ecid!-pl:%25epid!-&ds_c=FF~Device+Ultra+-
+Core_CN~s22_PH~laun_MK~usnat_BS~im_PR~smart_SB~sse_PK~ROAS_FS~lo_CA~kew_
KS~ba_MT~phrase-
&ds_ag=AG~S22_MK~usnat_AT~ta_MD~h_PK~roah_PB~bing_AI~no_TG~mas_SA~mass-
&ds_k=s22+ultra&gclid=ff35fb3f57bd152c75499907a5b4d433&gclsrc=3p.ds&msclkid=ff35fb3
f57bd152c75499907a5b4d433  
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https://www.ifixit.com/News/57567/galaxy-s22-teardowns-apple-is-making-samsung-sweat    

 
Earbuds 
The Buds2 is representative of how the 942 Accused Earbud Products infringe claim 21. The 
Buds2 product meets this introductory part of claim 21 as the Buds2 case is a portable device that 
is configured to receive inductive power and includes a battery.  
https://www.samsung.com/us/mobile-audio/galaxy-buds2/  
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https://www.ifixit.com/News/52635/galaxy-buds2-teardown-great-buds-with-one-big-flaw 
(Galaxy Buds2) 

 

 
 
Wearables 
The Watch4 is representative of how the 942 Accused Wearables satisfy this introductory part of 
claim 21. The Watch4 is a portable device that includes a battery, as specified by this introductory 
part of claim 21.   
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https://www.samsung.com/levant/watches/galaxy-watch/  
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https://www.ifixit.com/Teardown/Samsung+Galaxy+Watch4+and+Watch4+Classic+Teardown/
144595 (Watch4) 
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a coil substantially planar in shape and located parallel to a charging surface of the portable device 
so that an alternating magnetic field, when received through the charging surface of the portable 
device from the primary coil of the inductive charging system in a direction substantially 
perpendicular to the plane of the coil, inductively generates a current in the coil to provide power 
inductively to the portable device when the portable device is placed on the inductive charging 
system for charging the battery of the portable device; 

The 942 Claim 21 Accused Products include a receiver coil as specified by this part of the claim.  
 
Smartphones 
The S22 Ultra includes a receiver coil, as specified by this part of the claim. In the below X-rays, 
the S22 Ultra is shown on the left, and the S22, which similarly infringes, is shown on the right.   
https://www.ifixit.com/News/57567/galaxy-s22-teardowns-apple-is-making-samsung-sweat 

 

 
The S22 Ultra interior is shown below (on the left) after removal of the back cover (shown on the 
right, turned over to reveal the inside of the back cover).  The substantially planar wireless charging 
coil can be seen, used as a receiver coil to receive wireless power when in the receive mode.   
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The wireless charging coil after removal from the phone are shown below, with the outer side 
shown on the left and the inner side shown on the right. 

 

Wireless 
Charging 
Coil 
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An X Ray of the S22 Ultra wireless charging coil is shown below: 

 
 
The receiver coil can be seen in block diagram form in the 9415 ASIC datasheet below, which as 
note above, is believed to be representative of the wireless power transceiver ASIC in the S22 
Ultra.  

 

When placed on a WPC compliant charger, the S22 Ultra receives an alternating magnetic field 
substantially perpendicular to the plane of the planar receiver coil that generates a current for 

 

Wireless Charging 
Coil 
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inductive power transfer as recited by this part of the claim. E.g., WPC 1.2.4 Standard, 
Introduction, page 9 (see also WPC 1.2.3 Standard, Introduction, page 9).    
  

 
 

Earbuds 
The Buds2 case includes a generally planar receiver coil, as specified by this part of the claim.  
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https://www.wirelesspowerconsortium.com/products/11427 

 
 
The Buds2 case is WPC compliant, as shown above.  When placed on a WPC compliant charger, 
the Buds2 case receives an alternating magnetic field substantially perpendicular to the plane of 
the planar receiver coil that generates a current for inductive power transfer as recited by this part 
of the claim. E.g., WPC 1.2.4 Standard, Introduction, page 9 (shown above for this claim element 
with respect to Smartphones).    
 
Wearables 
The Watch4, representative product, includes a planar receiver coil, (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  

 
 
The Watch4 receives an alternating magnetic field that is substantially perpendicular to the plane 
of the planar receiver coil 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).    
 

a ferrite layer positioned under the coil on a side of the coil opposite to the charging surface of the 
portable device; and 
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The 942 Claim 21 Accused Products include a ferrite material layer as specified by this part of the 
claim.  
 
Smartphones 
The S22 Ultra includes a ferromagnetic layer, as specified by this part of the claim. In particular, 
the wireless charging coil assembly includes a ferromagnetic layer on the back side of the charging 
coil (towards the inside of the phone as shown below towards the gray backing side of the charging 
coil). 

 
 
Earbuds 
The Buds2 case includes a ferromagnetic layer in the black backing seen below, as specified by 
this part of the claim.  
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https://www.wirelesspowerconsortium.com/products/11427 

 
 
Wearables 
On information and belief, the Watch4 includes a ferromagnetic layer, as specified by this part of 
the claim.  
 
 

a receiver circuit powered by the received inductive power from the inductive charging system, 
wherein the receiver circuit comprises: 

The 942 Claim 21 Accused Products include a receiver circuit as specified by this part of the claim.  
 
Smartphones 
The S22 Ultra includes a receiver circuit (as specified by later parts of this claim) that is powered 
by the inductive charging system as specified by this part of the claim.  
 
The receiver circuit in the S22 Ultra includes a wireless power transceiver ASIC (e.g., the 9320S 
ASIC) in combination with external capacitors and other external circuitry, as shown above with 
respect to claim 1. 
 
The representative 9415 ASIC and external capacitors form a receiver circuit as specified by this 
part of the claim as shown below (again, believed to be representative of the 9320 ASIC).  As seen 
in the 9415 datasheet, the internal blocks of the receiver circuit are powered by the received 
inductive power from the inductive charging system through two internal Low Drop Out (LDO) 
regulators. 
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That the receiver circuit is powered inductively is further indicated by 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).  
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Earbuds 
The Buds2 case includes a receiver circuit (as specified by later parts of this claim) that is powered 
by the inductive charging system.  For example, the Buds2 case includes a power management 
integrated circuit (PMIC) that comprises in part a receiver circuit that is powered inductively as 
claimed.  
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https://news.samsung.com/global/samsung-introduces-industrys-first-all-in-one-power-ics-
optimized-for-wireless-earbuds  

 
https://www.sammobile.com/news/samsung-launches-industry-first-power-chipsets-true-
wireless-earbuds/  

 
 
On information and belief, the wireless charging receiver section of the representative MUA01 
PMIC included in the Buds2 case with respect to the 942 patent is similar to the representative 
9415 ASIC and/or the representative 9222 ASIC shown above.  
 
The MUA01 or similar PMIC in the Buds2 case is WPC 1.2.4 certified.  
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https://www.wirelesspowerconsortium.com/products/11427 

 
Per the WPC Standard, the receiver circuit of the Buds2 case is powered by the received inductive 
power from the inductive charging system, as shown above with respect to the S22 Ultra with 
respect to this claim element.  
 
Wearables 
On information and belief, the Watch4 includes a receiver ASIC (Renesas/IDT P9222S) shown 
in the blue rectangle in the representative Watch4 below: 

https://www.ifixit.com/Teardown/Samsung+Galaxy+Watch4+and+Watch4+Classic+Teardown/
144595 
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The Watch4 includes a receiver circuit (as specified by later parts of this claim) that is powered by 
the inductive charging system. The 9222 ASIC (or equivalent) included in the Watch4 is powered 
by the received inductive power from the charger.  In the representative 9222 ASIC, Two Low 
Drop Out (LDO) Regulators LDO5PO and LDO1P8 power the internal low voltage blocks of the 
receiver circuit from the received inductive power, such as seen below in the 9222 datasheet. 
https://www.renesas.com/us/en/document/dst/p9222-rrn-datasheet  
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a receiver rectifier circuit including a rectifier and a capacitor; 

The 942 Claim 21 Accused Products include a receiver rectifier circuit as specified by this part of 
the claim.  
 
Smartphones 
The S22 Ultra includes a receiver rectifier circuit including a rectifier and a capacitor (as specified 
by this part of the claim) in the included wireless power transceiver ASIC with associated external 
capacitor.   
For example, the representative 9415 ASIC has a rectifier (formed by way of a synchronous 
rectifier circuit shown in the green rectangle below) which rectifies the AC voltage induced by the 
base unit at the AC1 and AC2 inputs (connected to the receiver coil) when the 9415 ASIC is in the 
receiver mode.  This rectified voltage (VRECT) is smoothed by the external capacitor, CVRCT 
(shown in red rectangle), connected to the VRECT pin. 
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This is consistent with the WPC standard, with which the S22 Ultra is interoperable. In particular, 
the S22 Ultra is a WPC Baseline Power Profile (BPP or <5 W) receiver and registered with WPC 
as certified and tested to meet the WPC specification as a Power Class 0 Receiver. 
https://www.wirelesspowerconsortium.com/products/12711  
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The WPC Standard shows a receiver rectifier circuit as claimed. E.g., WPC 1.2.4 Standard, Parts 
1 and 2, Interface Definitions, pages 23-24, 42, and 136 (see also WPC 1.2.3 Standard, Parts 1 and 
2, Interface Definitions, pages 24-25, 42, 134) (in Figure 47 below, the red rectangle on right 
shows the rectifier circuit and the capacitor). 
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Earbuds 
The Buds2 case includes a receiver rectifier circuit including a rectifier circuit and a capacitor as 
specified by this part of the claim in part by way of an included PMIC (such as the MUA01) with 
associated external capacitor(s), which on information and belief, is similar to that included in the 
S22 Ultra (discussed above) and/or the Watch4 (described below) with respect to this part of the 
claim. See also the WPC Standard references cited above with respect to the smartphones for this 
part of the claim.  
 
Wearables 
The Watch4 includes a receiver circuit comprising a rectifier and a capacitor as claimed, namely, 
in a wireless power receiver ASIC (such as the 9222 ASIC) in combination with external 
capacitor(s). As indicated by the representative 9222 datasheet, the 9222 ASIC includes an internal 
rectifier and an accompanying external capacitor, as shown below. 
https://www.renesas.com/us/en/document/dst/p9222-rrn-datasheet  
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That this part of the claim is met by the Watch4 is also indicated by the WPC Standard, as shown 
above for the S22 Ultra with respect to this part of the claim.  

 

a receiver communication and control circuit including a microcontroller, wherein the receiver 
communication and control circuit is configured to modulate the current in the coil to communicate 
with the inductive charging system while the receiver circuit is being powered by the inductive 
charging system; 

 

The 942 Claim 21 Accused Products meet this part of the claim as they each include a receiver 
communication and control circuit as specified by this part of the claim, as illustrated below for 
the representative products. 

Smartphones 

The S22 Ultra includes a receiver communication and control 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 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 communicate 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.   
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Current modulation is used for communication with the charger base unit, as explained further in 
the representative 9415 datasheet. 
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Furthermore, the current modulation used by the S22 Ultra for communication with the charger 
follows 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). 

 

 

 

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). 
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Earbuds 

The wireless power ASIC (such as the MUA01) included in the Buds2 case is WPC certified and 
includes a receiver communication and control circuit as recited by this part of the claim, similar 
to the representative 9415 ASIC of the S22 Ultra (above) and/or the representative 9222 ASIC of 
the Watch4 (below). 

That this part of the claim is met is also indicated by the WPC Standard, as shown above for the 
S22 Ultra with respect to this part of the claim. 
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Wearables 

The Watch4 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 four FETs are located in the 
Communications Drive rectangle (golden rectangle) along with associated external capacitors 
(blue 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. 

https://www.renesas.com/us/en/document/dst/p9222-rrn-datasheet  
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That this part of the claim is met is also indicated by the WPC Standard, as shown above for the 
S22 Ultra with respect to this part of the claim. 

 

a voltage regulator coupled to an output of the receiver rectifier circuit and coupled to the 
microcontroller, wherein the voltage regulator is configured to provide a regulated voltage to 
power the microcontroller from the received inductive power; and 

The 942 Claim 21 Accused Products meet this part the claim as they each include a voltage 
regulator as specified by this part of the claim, as illustrated below for the representative products.  

Smartphones 

The S22 Ultra includes a voltage regulator as specified by this part of the claim. For example, in 
the representative 9415 ASIC receiver circuit, there are two Low Drop Out (LDO) regulators, 
LDO5V and LDO1P8 (red rectangles), which provide power to the microcontroller (green 
rectangle) as seen in the 9415 ASIC datasheet below.  These LDOs are powered by VRECT (blue 
rectangle), which is the rectified DC voltage generated in the ASIC by the inductive charging 
system. 
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Earbuds 

In the Buds2 case, on information and belief, the wireless power ASIC such as the MUA01 
includes a voltage regulator as specified by this part of the claim to power its internal 
microcontroller, similar to the voltage regulator included in the representative 9415 ASIC of the 
S22 Ultra (above) and/or the representative 9222 ASIC of the Watch4 (below).  

Wearables 

The Watch4 includes a voltage regulator as specified by this part of the claim. For instance, in the 
representative 9222 ASIC receiver circuit, there are two Low Drop Out (LDO) regulators, LDO 
5V and LDO 1.8V (red rectangles), which provide power to the microcontroller (green rectangle) 
as seen in the 9222 datasheet below. These LDOs are powered by VRECT (blue rectangle), which 
is the rectified DC voltage generated in the ASIC by the inductive charging system. 

https://www.renesas.com/us/en/document/dst/p9222-rrn-datasheet  
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a battery charging circuit configured to charge the battery, wherein the battery charging circuit is 
coupled to the output of the receiver rectifier circuit and coupled to the battery and is configured 
to begin drawing current when the output of the receiver rectifier circuit reaches a set minimum 
voltage value; 

The 942 Claim 21 Accused Products meet this part of 942 claim 21 as they each include a battery 
charging circuit as claimed, as illustrated below for the representative products. 

Smartphones 

The S22 Ultra includes a battery charging circuit as specified by this part of the claim.  

For example, the representative 9415 ASIC includes an MLDO (red rectangle below) that meets 
this part of the claim. 
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The MLDO is a Low Drop Out (LDO) regulator. The MLDO acts as an output LDO regulator and 
switch for charging the battery, as described below with respect to the MLDO.  The MLDO enables 
an output at the VOUT pin (which is coupled to the battery for charging the battery) when VRECT 
reaches a set minimum voltage value, as described below.  

 

The 9415 datasheet includes an oscilloscope image of the startup for receiving power.  The output 
of the ASIC (Vout in blue below) is enabled when the Vrect (Rectifier output voltage) shown in 
Yellow below reaches a set minimum voltage value. 
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In addition, the S22 Ultra also may include a “Battery Charger” or Power Management IC (PMIC) 
(shown on the right in the orange rectangle) external to the wireless power ASIC for further 
controlling and regulating power for charging the battery as specified by this part of the claim, as 
seen below in the example application in the representative 9415 datasheet (with the power path 
to the battery charger circuit in the smartphone labelled).  

 

 

An example of such a Battery Charger IC in the S22 Ultra is shown below. 

 

https://www.techinsights.com/blog/samsung-galaxy-s22-ultra-teardown 

Base 
Unit 

DC input to 
Base Unit 
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On information and belief, such an external Battery Charger will have an input voltage minimum 
lockout so that the Battery Charger operates when a minimum threshold is reached, as specified 
by this part of the claim. As an example of such a feature in battery chargers, see datasheet for a 
similar NXP battery charger below: 

https://www.nxp.com/docs/en/data-sheet/PCA9481AUK-SDS.pdf 
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An NXP battery charger describes the start-up sequence when input voltage to the battery charger 
exceeds the UnderVoltage LockOut (UVLO) voltage: 

https://www.nxp.com/docs/en/data-sheet/PCA9420DS.pdf 

 

Other suppliers also describe implementation of such a UVLO in their battery chargers. 

https://www.analog.com/media/en/technical-documentation/data-sheets/4002f.pdf  
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Earbuds 

The Buds2 case includes a PMIC, such as the MUA01, which, on information and belief includes 
a regulator and a battery charging circuit as specified by this part of the claim, with a minimum 
voltage lockout similar to that in the S22 Ultra (show above with respect to this claim element). 

https://www.sammobile.com/news/samsung-launches-industry-first-power-chipsets-true-
wireless-earbuds/  

 

 

Wearables 

In the Watch4, a battery charging circuit is also present, as specified by this part of the claim, in 
the wireless power ASIC such as that indicated in the 9222 datasheet, as seen below describing 
the VOUT LDO with Lock Out that is used to charge the battery. 
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Similarly to the S22 Ultra described above, the Watch4 PMIC / battery charger on information 
and belief includes additional UnderVoltage LockOut (UVLO) features. 

wherein when a current is generated in the coil inductively by the primary coil: the receiver rectifier 
circuit is configured to rectify and smooth the current, the voltage regulator is configured to use 
the current to power and activate the microcontroller, and the battery charging circuit is configured 
to use the current to charge the battery of the portable device; and 

The 942 Claim 21 Accused Products meet this part of 942 claim 21 as they each are configured to 
operate as specified by this part of the claim, namely, the voltage regulator and battery charging 
circuit identified above are powered inductively and used to power the microcontroller and charge 
the battery, as specified by this part of the claim, as illustrated below for the representative 
products. 

Smartphones 

In the S22 Ultra, inductive power from the base unit during wireless charging powers the voltage 
regulator (such as LDO5V and LDO1P8 in the representative 9415 ASIC) powering the 9415 
ASIC microcontroller and powers the battery charging circuit (such as the MLDO in the 9415 
ASIC) as claimed, as seen above with respect to the voltage regulator and battery charging circuit 
parts of the claim, which are both powered inductively.  

Earbuds 

The Buds2 case is configured to operate as specified by this part of the claim, as seen above with 
respect to the voltage regulator and battery charging circuit parts of the claim, which are both 
powered inductively.  

Wearables 

The Watch4 is configured to operate is configured to operate as specified by this part of the claim, 
as seen above with respect to the voltage regulator and battery charging circuit parts of the claim, 
which are both powered inductively. 

 

wherein upon powering and activation of the receiver circuit by the primary coil, the receiver 
circuit is configured to: 

The 942 Claim 21 Accused Products meet this part of 942 claim 21 as they each include a receiver 
circuit configured to operate as specified in the remaining parts of the claim, as illustrated below 
for the representative products with respect to the following subparts of the claim. Upon powering 
and activation by inductive power, the receiver circuits in the 942 Claim 20 Accused Products are 
configured to communicate to negotiate and receive wireless power as specified in the remaining 
parts of the claim. 

 

communicate to the inductive charging system information corresponding to a voltage or current 
value at the output of the receiver rectifier circuit induced by the primary coil, a unique identifier 
code, and a power requirement; and 
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The 942 Claim 21 Accused Products meet this part of 942 claim 21 as they each communicate to 
the base unit as specified by this part of the claim, as illustrated below for the representative 
products. 

Smartphones 

In the S22 Ultra, after its receiver circuit is activated by inductive power, the S22 Ultra proceeds 
to communicate with the charger through load modulation the information recited by this part of 
the claim, namely, the initial information specified by this part of the claim, per the WPC Standard 
so that the base unit can charge the battery of the S22 Ultra. 

A high-level description of the information communicated by the receiver to the inductive 
charging system is shown below. E.g., WPC 1.2.4 Standard, Introduction, page 9. 
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The main phases of WPC Standard in Baseline Power Profile (BPP operating at < 5W) are shown 
below. E.g., WPC 1.2.4 Standard, Parts 1 and 2, Interface Definitions, page 45 (see also WPC 
1.2.3 Standard, Parts 1 and 2, Interface Definitions, page 45). 

 

 

 

From the receiver perspective, the WPC Standard phases are shown below. E.g., WPC 1.2.4 
Standard, Parts 1 and 2, Interface Definitions, page 71 (see also WPC 1.2.3 Standard, Parts 1 and 
2, Interface Definitions, page 70). 
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Initially, the receiver circuit in the S22 Ultra receives inductive power from the base unit (ping) 
for a period of time sufficiently long to wake up the receiver circuit and so that the receiver circuit 
can communicate with the base unit. The receiver circuit upon being activated, initially sends 
information corresponding to a voltage at the output of the receiver circuit (i.e. Signal Strength 
Packet) followed by Identification and Configuration Packets. E.g., WPC 1.2.4 Standard, Parts 1 
and 2, Interface Definitions, pages 74 and 93 (see also WPC 1.2.3 Standard, Parts 1 and 2, Interface 
Definitions, pages 73, 91). 
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Following the Ping phase, the receiver moves to the Identification and Configuration phase: 

 

The identifying information communicated by the receiver circuit includes the following.  E.g., 
WPC 1.2.4 Standard, Parts 1 and 2, Interface Definitions, pages 71, 74, and 101 (see also WPC 
1.2.3 Standard, Parts 1 and 2, Interface Definitions, pages 70, 73, 99).  
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The Identification communication is further described below and includes a unique identification 
code, a manufacturer code, and a charge algorithm profile. 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 includes the receiver power requirement information transmitted to the 
base unit. 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). 

 

Earbuds 

The Buds2 case is configured to communicate as specified by this part of the claim, per the WPC 
Standard, as seen above with respect to the S22 Ultra. 
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Wearables 

The Watch4 is configured to communicate as specified by this part of the claim, as set forth in the 
WPC Standard, as seen above with respect to the S22 Ultra, which the Watch4 follows in relevant 
respects. 

That the representative Watch4 communicates with the base unit as claimed is also reflected by 
the representative 9222 datasheet, e.g.:  

 

 

periodically communicate to the inductive charging system additional information corresponding 
to a presently induced output voltage or current of the receiver rectifier circuit to enable the 
inductive charging system to regulate in a closed loop feedback manner the output voltage or 
current of the receiver rectifier circuit during the charging of the portable device. 

The 942 Claim 20 Accused Products meet this part of 942 claim 20 as they each communicate to 
the base unit as specified by this part of the claim, as illustrated below for the representative 
products. 

Smartphones 

The S22 Ultra periodically communicates to the base unit as claimed. This is reflected by the 
representative 9415 datasheet and the WPC Standard, as shown below. 
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This is also reflected in the WPC Standard. 
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Per the WPC standard, the S22 Ultra communicates this information to the base unit so that the 
base unit can use the information to control the inductive charging in a closed loop feedback 
manner. E.g., WPC 1.2.4 Standard, Parts 1 and 2, Interface Definitions, pages 46-47, 12 (see also 
WPC 1.2.3 Standard, Parts 1 and 2, Interface Definitions, pages 46-47, 12).  

 

 

 

f  
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Earbuds 

The Buds2 case is configured to communicate as specified by this part of the claim, per the WPC 
Standard, as seen above with respect to the S22 Ultra. 

Wearables 

The Watch4 is configured to communicate as specified by this part of the claim, as set forth in the 
WPC Standard, as seen above with respect to the S22 Ultra, which the Watch4 follows in relevant 
respects. 

That the representative Watch4 periodically communicates with the base unit as claimed is also 
reflected by the representative 9222 datasheet. 
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coil 

Area of analysis for coil layers 

 

 

22. The portable device of claim 21, wherein the coil is formed in a flexible Printed 
Circuit Board (PCB) of multiple layers of substantially spiral-shaped conductor coil 
patterns electrically connected with vias. 
 

The 942 Claim 21 Accused Products additionally infringe this dependent claim, as they include 
coils and PCBs and specified by this claim.  

Smartphones  

The representative S22 Ultra comprises a coil as shown below in the top-view x-ray.  The area 
shown in Red Rectangle is further analyzed with 3D x-ray imagery. 

 

The two images below with 3D x-ray imagery distinguish between the two coil layers present.  The 
images show the substantially spiral-shaped coil patterns in each layer.  The vias connecting the 
two layers (black dots) are shown in the 2 below images in the red rectangles. 
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              Coil Layer 1    Coil Layer 2 

 

23. The portable device of claim 21, further comprising a magnetic core of 
ferromagnetic material within a central area of the coil and a near field 
communication (NFC) antenna and circuitry for communication of data with other 
devices. 
 

The 942 Claim 21 Accused Products which are smartphones and watches additionally infringe this 
dependent claim, as they include a magnetic core and NFC antenna and circuitry as specified by 
this claim, as illustrated below for the representative products. 

Smartphones 

The S22 Ultra includes an NFC Antenna as shown in claim 10 above.  The S22 Ultra further 
includes circuitry for NFC functionality for communication with other devices, as shown below. 

https://www.samsung.com/hk_en/nfc-support/   
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Furthermore, the S22 Ultra comprises circuitry for NFC communication of data.   

https://www.techinsights.com/blog/samsung-galaxy-s22-ultra-teardown 
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The S22 Ultra also includes a magnetic core of ferromagnetic material within a central area of the 
coil, as shown in claim 13 above. 

 

Wearables 

The Watch4 includes an NFC Antenna and circuitry for communication with other devices.  

https://www.samsung.com/global/galaxy/galaxy-watch4/specs/ 

 

On information and belief, the Watch4 also includes a magnetic core of ferromagnetic material 
within a central area of the receiver coil. 

 

 

24. The portable device of claim 21, wherein the receiver circuit further comprises a 
limiter to limit the output voltage of the receiver rectifier circuit to a maximum value 
within a safe operating range of the battery charging circuit. 
 

Page 171 of 180



Mojo Mobility Inc. v. Samsung Elecs. Co. Ltd., et al., No. 2:22-cv-00398 (E.D. Tex.) 
Ex. 5 to Feb. 28, 2023 PR 3-1 Contentions: Infringement of U.S. Patent 11,462,942 by Samsung 

172 
 

The 942 Claim 21 Accused Products additionally infringe this dependent claim, as the included 
receiver circuit includes a limiter that is structured and operates as specified by this claim, as 
illustrated below for the representative products. 

Smartphones 

The S22 Ultra includes a limiter as specified by this dependent claim. For example, the 
representative 9415 ASIC datasheet shows multiple built-in and optional external features limiting 
the output voltage of the receiver rectifier circuit as shown below.  
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Earbuds 

The Buds2 includes an MUA01 ASIC as described in claim 20 above.  On information and belief, 
the wireless charging receiver section of the representative MUA01 PMIC included in the Buds2 
case includes an overvoltage protection circuit for the rectifier output as required by this claim 
similar to that seen for the representative 9415 ASIC with respect to the S22 Ultra and/or the 
representative 9222 ASIC with respect to the Watch4.  

Wearables 

The Watch4 includes a 9222 ASIC as shown above in claim 21.  On information and belief, this 
ASIC has an overvoltage protection circuit for the VRECT output as shown below in its datasheet. 
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25. The portable device of claim 21, further comprising an output disconnect switch 
configured to connect and disconnect an output power from the receiver circuit to the 
battery, wherein the communication and control unit is further configured to control 
the output disconnect switch to disconnect the battery from the output power from 
the receiver circuit during at least some of the communication with the inductive 
charging system. 
 

The 942 Claim 21 Accused Product additionally infringe this dependent claim, as they each include 
an output disconnect switch that is structured and operates as specified by this claim, as illustrated 
below for the representative products. 

Smartphones 

With respect to the S22 Ultra, the representative 9415 datasheet describes the ASIC as operating 
in the “Ping,” “Identification and Configuration,” and “Negotiation and Calibration” phases, 
communicating with the Base Unit before proceeding to the “Power Transfer” phase.   

 

 

During the “Power Transfer” phase, after some further communication, when the output of the 
VRECT reaches a target voltage, the VOUT LDO (M_LDO) shown in the red rectangle below 
acting an output disconnect switch (see 8.2.4 below) is enabled as described per this claim. 
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Furthermore, the Output Disconnect Switch (red rectangle) is shown in the WPC Standard. 

 

WPC 1.2.4 Standard, Parts 1 and 2, Interface Definitions, pages 23-24, 28. 
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Earbuds 

The Buds2 case includes an MUA01 ASIC as described in claim 21 above.  On information and 
belief, the wireless charging receiver section of the MUA01 ASIC includes an output disconnect 
as described in this claim similar to the representative 9415 ASIC and/or the representative 9222 
ASIC shown above and below with respect to the S22 Ultra and the Watch4. 

Wearables 

The Watch4 includes a 9222 ASIC receiver.  The representative 9222 datasheet describes the 
Startup process to be similar to that for the representative 9415 datasheet with respect to the S22 
Ultra.  An output MLDO is enabled and the output is connected to the battery after initial 
communication and control phases are accomplished and after the “Power Transfer Phase” has 
proceeded for some time. 
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26. The portable device of claim 21, wherein: the portable device further comprises a 
FET driver and a FET switch coupled to the coil and is configured to operate in an 
inductive power receiving mode and in an inductive power transfer mode, in the 
inductive power receiving mode, the portable device is configured to receive power 
inductively via the coil to charge the battery of the portable device, and in the 
inductive power transfer mode, the portable device is configured to operate the FET 
driver to drive the FET switch to apply an alternating current to the coil for providing 
power inductively to a second portable device. 
 

Smartphones 

The 942 Accused Smartphones, as illustrated by the representative S22 Ultra, meet this claim as 
reflected in the analysis with respect to claims 1, 12, and 21 regarding like claim elements.  

 

29. A system for providing power inductively to a portable device comprising a 
battery, a receiver coil, and a receiver circuit, the system comprising: 
 

The 942 Accused Smartphones are accused under this claim. As detailed below by the S22 Ultra, 
the 942 Accused Smartphones fit the description in this introductory part of the claim, as each 
includes a system for providing power inductively as specified by this introductory part of the 
claim.  

Smartphones 

The S22 Ultra meets this introductory part of claim 29, as shown above with respect to the 
introductory part of claim 1.  

a primary coil that is substantially planar and parallel to a charging surface of the system for 
providing power inductively to the portable device, wherein the primary coil comprises a flexible 
Printed Circuit Board (PCB) multi-turn coil having multiple layers of substantially spiral-shaped 
conductor patterns of 1 to 4 ounce copper thickness for each layer with vias interconnecting at 
least some of the layers of conductor patterns; 
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Smartphones 

The S22 Ultra meets this part of claim 29, as shown above with respect to the “first primary coil” 
part of claim 1 and with respect to the “PCB coil” part of claims 10 and 22.   

a drive circuit, including a FET driver, a capacitor and a FET switch, coupled to a DC voltage 
input and coupled to the primary coil, wherein during operation the drive circuit is configured to 
apply an alternating electrical current to the primary coil at an operating frequency within a range 
of 100 kHz to 1 MHz and duty cycle to generate an alternating magnetic field in a direction 
substantially perpendicular to the charging surface of the primary coil to provide power inductively 
to the portable device; 

Smartphones 

The S22 Ultra meets this part of claim 29, as shown in large part above with respect to the “first 
drive circuit” part of claim 1. As shown above, the frequency range of operation for the S22 Ultra 
operating as a wireless charger in the Wireless PowerShare mode is specified in an FCC filing by 
Samsung, showing the frequency of operation as 110-148 kHz.  https://fcc.report/FCC-
ID/A3LSMS908U/5574740 (shown above) 

 

a sense circuit configured to sense communication of information in the primary coil induced by 
the receiver coil and the receiver circuit; and 

Smartphones 

The S22 Ultra meets this part of claim 29, as shown above with respect to the “first sense circuit” 
part of claim 1.  

 

a communication and control circuit, including a microcontroller coupled to the drive circuit and 
the sense circuit, configured to: 

Smartphones 

The S22 Ultra meets this part of claim 29, as shown above with respect to the “communication 
and control circuit” part of claim 1.  

 

detect, through the sense circuit, a received communication of information in the primary coil; 

Smartphones 

The S22 Ultra meets this part of claim 29, as shown above with respect to the “detect” part of 
claim 1 

 

operate the drive circuit to inductively transfer sufficient power to the receiver circuit to activate 
and power the receiver circuit to enable the receiver circuit to communicate the information 
received in the primary coil; determine a power parameter from the received information 
communicated by the receiver circuit; and 
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Smartphones 

The S22 Ultra meets these parts of claim 29, as shown above with respect to the “operate the first 
drive circuit to inductively transfer power” part of claim 1.  

 

operate the drive circuit according to the power parameter to provide power inductively from the 
primary coil to the receiver coil to power the microcontroller and to charge the battery of the 
portable device, wherein to charge the battery of the portable device the communication and 
control circuit is further configured to: receive additional information in the primary coil induced 
by the receiver coil corresponding to a voltage or current at an output of the receiver circuit while 
charging the battery of the portable device; and regulate in a closed loop feedback manner the 
voltage or current at the output of the receiver circuit in accordance with the received additional 
information corresponding to the voltage or current at the output of the receiver circuit by adjusting 
at least one of the operating frequency, the duty cycle, and a DC voltage at the DC voltage input 
to the drive circuit during charging of the battery of the portable device. 

Smartphones 

The S22 Ultra meets these parts of claim 29, as shown above with respect to the “receive additional 
information” and “regulate in a closed loop feedback manner” parts of claim 1.  

 

30. The system of claim 29, wherein: the sense circuit includes a low pass filter and an amplifier; 
and the closed loop feedback manner comprises a Proportional-Integral-Derivative (PID) control 
technique for regulating the voltage or current at the output of the receiver circuit. 

The 942 Accused Smartphones additionally infringe this dependent claim, as shown above with 
respect to claims 1, 2, and 12 as to like claim elements. 

Smartphones 

The S22 Ultra meets these parts of claim 30, as shown above with respect to claims 1 and 2 as to 
like claim elements.  

Page 180 of 180




