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IN THE UNITED STATES DISTRICT COURT
FOR THE EASTERN DISTRICT OF TEXAS
SHERMAN DIVISION

COMARCO WIRELESS SYSTEMS LLC,
C.A. No. 4:24-cv-299
Plaintiff,
V. JURY TRIAL DEMANDED
LOWE’S COMPANIES, INC., PATENT CASE
Defendant.

ORIGINAL COMPLAINT FOR PATENT INFRINGEMENT

Plaintiff Comarco Wireless Systems LLC files this Original Complaint for Patent
Infringement against Lowe’s Companies, Inc., and would respectfully show the Court as follows:

I. THE PARTIES

1. Plaintiff Comarco Wireless Systems LLC (“Comarco” or “Plaintiff”) is a Texas
limited liability company, having a principal place of business located at 5511 Parkcrest Dr., Ste
103, Austin, TX 78731.

2. On information and belief, Defendant Lowe’s Companies, Inc., (“Defendant”) is a
corporation organized and existing under the laws of North Carolina with a place of business at
2801 N Hwy 75, Sherman, TX 75090. Defendant has a registered agent at Corporation Service
Company 211 E. 7th Street, Suite 620, Austin, TX 78701.

1. JURISDICTION AND VENUE

3. This action arises under the patent laws of the United States, Title 35 of the United
States Code. This Court has subject matter jurisdiction of such action under 28 U.S.C. 8§88 1331
and 1338(a).

4, On information and belief, Defendant is subject to this Court’s specific and general

personal jurisdiction, pursuant to due process and the Texas Long-Arm Statute, due at least to its
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business in this forum, including at least a portion of the acts of infringement alleged herein.
Furthermore, Defendant is subject to this Court’s specific and general personal jurisdiction because
Defendant maintains places of business at 2801 N Hwy 75, Sherman, TX 75090, 910 E End Blvd
N, Marshall, TX 75670, 1220 Lakewood Drive, Mt Pleasant, TX 75455, 5720 S Broadway Ave,
Tyler, TX 75703, and many more.

5. Without limitation, on information and belief, within this state, Defendant
committed and continues to commit, acts of patent infringement, as alleged herein. In addition,
on information and belief, Defendant has derived revenues from its infringing acts occurring
within Texas. Further, on information and belief, Defendant is subject to the Court’s general
jurisdiction, including from regularly doing or soliciting business, engaging in other persistent
courses of conduct, and deriving substantial revenue from services provided to persons or entities
in Texas. Further, on information and belief, Defendant is subject to the Court’s personal
jurisdiction at least due to its providing services within Texas. Defendant has committed such
purposeful acts and/or transactions in Texas such that it reasonably should know and expect that
it could be haled into this Court as a consequence of such activity.

6. Venue is proper in this district under 28 U.S.C. § 1400(b). On information and
belief, Defendant maintains places of business at 2801 N Hwy 75, Sherman, TX 75090, 910 E End
Blvd N, Marshall, TX 75670, 1220 Lakewood Drive, Mt Pleasant, TX 75455, 5720 S Broadway
Ave, Tyler, TX 75703 and many more locations. On information and belief, from and within this
District, Defendant has committed and continues to commit at least a portion of the acts of
infringement at issue in this case.

7. For these reasons, personal jurisdiction exists and venue is proper in this Court

under 28 U.S.C. 8§ 1400(b).
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1. FACTUAL ALLEGATIONS UNDERLYING ALL CLAIMS

8. Plaintiff incorporates the above paragraphs herein by reference.

9. The patents at issue in this matter arose from the pioneering work of Thomas W.
Lanni, an accomplished electrical engineer. Mr. Lanni began working in the field of power supply
and conversion in the early 1980s. In 1994, Mr. Lanni joined Comarco, Inc. as Vice President and
Chief Technology Officer.

10.  Through his work at Comarco, Inc., Mr. Lanni recognized that the increasing use
of a variety of portable devices and myriad power sources (e.g., automobile outlets and wall
sockets) created the problem of a given device receiving the wrong level of power from a given
power source. This mismatch could result in a failure to charge, or could cause damage to the
device being charged by causing the battery to overheat or even catch fire.

11.  To address this shortcoming in the prior art, Mr. Lanni invented a charging system
whereby a charger and a portable electronic device engage in a “handshake” process in order to
determine the appropriate level of power to be delivered to the portable electronic device. Mr.
Lanni’s system includes a charger that comprises power circuitry to provide power along with data
circuitry to receive a signal from the portable electronic device to be charged and to provide a
signal in response. Conductors are configured to transfer DC power and a ground reference voltage
to the portable electronic device. During operation, a third conductor receives the signal from the
portable electronic device and a fourth conductor transmits the response signal to the portable
electronic device. The portable electronic device is able to use this response signal to determine a
power level of the power supply system. This system enables the portable electronic device to

receive the appropriate power level from the charger.
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12.  Mr. Lanni’s work led to a large family of patent applications (and resulting issued
patents) claiming priority to U.S. Patent Application No. 10/758,933 (“the ‘933 Application”) filed
on January 15, 2004. Mr. Lanni is the sole named inventor on these patents.

13.  On July 16, 2013, U.S. Patent Application No. 13/943,453 was filed, claiming
priority to U.S. Patent Application No 13/300,376. After examination, the USPTO issued U.S.
Patent No. 9,413,187 (“the ‘187 Patent”), entitled “Power Supply System Providing Power and
Analog Data Signal for Use by Portable Electronic Device to Control Battery Charging” on August
9, 2016. The term of the ‘187 patent has been adjusted by 381 days. A true and correct copy of the
‘187 Patent is attached as Exhibit 1.

14.  On August 12, 2020, U.S. Patent Application No. 16/991,295 was filed, claiming
priority to the ‘933 Application. After examination, the USPTO issued U.S. Patent No. 10,855,087
(“the ‘087 Patent”), entitled “Power Supply Systems” on December 1, 2020. A true and correct
copy of the ‘087 Patent is attached as Exhibit 2.

15.  On October 22, 2020, U.S. Patent Application No. 17/077,699 was filed, claiming
priority to the ‘933 Application. After examination, the USPTO issued U.S. Patent No. 10,951,042
(“the ‘042 Patent”), entitled “Power Supply Systems” on March 16, 2021. A true and correct copy
of the ‘042 Patent is attached as Exhibit 3.

16. Comarco is the assignee of all right, title, and interest in the ‘087 Patent, the ‘042
Patent, and the ‘187 Patent, (collectively “the Patents-in-Suit”) including all rights to enforce and
prosecute actions for infringement and to collect damages for all relevant times against infringers
of the Patents-in-Suit. Accordingly, Comarco possesses the exclusive right and standing to

prosecute the present action for infringement of the Patents-in-Suit by Defendant.
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V. COUNTI
(PATENT INFRINGEMENT OF UNITED STATES PATENT NO. 9,413,187)

17. Upon information and belief, Defendant has directly infringed claims 8 and 9, of
the ‘187 patent (in Texas, and elsewhere in the United States), by making, using, selling, offering
for sale and/or importing products including a power supply system, the power supply system
being external to a portable electronic device and providing DC power, such products including,
but not limited to, the following: Mobile Pixels 8-in-1 USB-C Dongle (Item #5194286, Model
#MPX1041001P01); Urban Factory HUBEE Plus USB-C Multi-Stream Mobile Station with 100-
Watt Power Delivery (Item #5232138,Model #UBFTCM16UF); Urban Factory HUBEE mini
USB-C Multi-Display 4K Docking Station with 100-Watt Power Delivery (Item #5232136, Model
#UBFTCDA45UF); Micro Connectors 1-ft USB-C White Cable (Item #3662609, Model #USB31-
UCHDMIU3); Micro Connectors 1-ft USB-C White Cable (Item #3662610, Model #USB31-
UCVGAU3); Just Wireless Portable Power Bank 15K USB-C/A - 15000mAh (Item #3351754,
Model #06175); Just Wireless 20,000mAh Power Bank with Fast Charge and 3 USB Ports (Item
#3351755, Model #06177); Just Wireless Portable Power Bank 5K USB-C/A - 5200mAh (Item
#3351752, Model #06171); DEWALT Type C USB A Wall Outlet Charger 2 (Item #1299595,
Model #131 0851 DW2); DEWALT Type C USB A Car Charger 4 (Item #1299597, Model #141
9009 DW2); DEWALT Type C USB A Power Bank 2 (Item #2581903, Model #215 1643 DW2);
Eaton 20-Amp Tamper Resistant Residential/Commercial Decorator USB Outlet Dual Type C,
Gray (Item #4110024, Model #TRUSBC20GY-K-L); Eaton 15-Amp Tamper Resistant
Residential/Commercial Decorator USB Outlet Type A/C (ltem #1614069, Model
#TRUSBAC15W-KB-LW); miLink Micro USB USB-C Lightning Combination Charger 3 (Iltem
#4666486, Model #CC3-J241); Trexonic 4-Port USB Charger with Quick Charge Technology,

Silver, Type C and USB A Connectors, 1000mAh Battery Power (Item #1646379; Model
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#849105170M); Trexonic Micro USB USB-C Lightning Combination Charger 4 (Item #1646374,
Model #849105163M); Trexonic Micro USB USB-C Lightning Combination Charger 4 (ltem
#1646491, Model #849111674M); Promounts Lightning USB A USB Charger 5 (Item #877321,
Model #OPTO061); Top Greener TU22036A2C 20-Amp 125-volt Tamper Resistant
Residential/Commercial Decorator Outlet/USB Dual Type C with Wall Plate (3-Pack) (ltem
#4828747, Model #TU22036A2C-WWP3P); Top Greener TU21558AC3 15-Amp 125-volt
Tamper Resistant Residential Decorator Outlet/USB Type A/C with Wall Plate, White (3-Pack)
(Item #4828749; Model #TU21558AC3-WWP3P); Top Greener TU21536A2C 15-Amp 125-volt
Tamper Resistant Residential Decorator USB Outlet Dual Type C with Wall Plate, White (3-Pack)
(Item #4828746; Model #TU21536A2C-WWP3P); Top Greener TU22036AC3 20-Amp 125-volt
Tamper Resistant Residential/Commercial Decorator Outlet/USB Type A/C with Wall Plate,
White (3-Pack) (Item #4828751, Model #TU22036AC3-WWP3P); Top Greener TU21536A2C
15-Amp 125-volt Tamper Resistant Residential Decorator Outlet/USB Dual Type C with Wall
Plate, Black (3-Pack) (ltem #4828753; Model #TU21536A2C-BKWP3P); Top Greener
TU21536AC3 15-Amp 125-volt Tamper Resistant Residential Decorator Outlet/USB Type A/C
with Wall Plate, Black (3-Pack) (Item #4828745; Model #TU21536AC3-BKWP3); Naztech Type
C; USB A Wall Outlet Charger 2 (Item #5264434; Model #HPL15520); Naztech Micro USB USB-
C Lightning Car Charger 2 (ltem #3637774; Model #14390); RoadKing Type C USB A
Combination Charger 2 (ltem #3722750; Model #RK03430); and Accell Type C USB A
Combination Charger (Item #3245139; Model #D233B-001B) (“’187 Accused Chargers”).
18.  Claim 8 of the 187 patent states:

A power supply system for providing DC power to a portable electronic device, the
power supply system being external to the portable electronic device and comprising:

power circuitry to provide the DC power;
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data circuitry to receive a first signal originating from the portable electronic
device and to provide a second signal to the portable electronic device; and

a connector disposed on a cable end, the connector having four conductors for
detachably mating with a power input opening of the portable electronic device,
the first and second conductors transferring the DC power and its ground
reference to the portable electronic device, the third conductor transferring the
first signal from the portable electronic device to the data circuitry, and the fourth
conductor transferring the second signal from the data circuitry to the portable
electronic device,

wherein the data circuitry, in response to the first signal, provides the second
signal to the portable electronic device, the second signal being an analog signal
having a parameter level to indicate to the portable electronic device the potential
power output level of the power supply system.

(Ex. A at 11:6-12:7).

A. Infringement for Compliance with the Battery Charging (BC) 1.2 specification
19. Defendant makes, uses, sells, offers for sale and/or imports products, such as the
’187 Accused Chargers, that are or include a power supply system for providing DC power to a
portable electronic device, the power supply system (e.g., the 187 Accused Chargers) being
external to the portable electronic device. Upon information and belief, the *187 Accused Chargers
include circuitry compliant with the Battery Charging (BC) 1.2 specification to charge the portable

electronic device. The Table 2-1 (https://www.usb.org/sites/default/files/lUSB%20Type-

C%20Spec%20R2.0%20-%20August%

202019.pdf, page 36) and the diagram depicting the power consumed by different USB

specifications (https://usb.org/sites/default/files/D2T2-1%20-%20USB%20Power%

20Delivery.pdf, page 5) disclose that BC 1.2 is used to output 5V voltage, 1.5A current, and 7.5W

power. USB-compliant devices at USB 3.0 or above are compatible with the USB BC 1.2

specification.


https://www.usb.org/sites/default/files/USB%20Type-C%20Spec%20R2.0%20-%20August%202019.pdf
https://www.usb.org/sites/default/files/USB%20Type-C%20Spec%20R2.0%20-%20August%202019.pdf
https://www.usb.org/sites/default/files/USB%20Type-C%20Spec%20R2.0%20-%20August%202019.pdf
https://usb.org/sites/default/files/D2T2-1%20-%20USB%20Power%20Delivery.pdf
https://usb.org/sites/default/files/D2T2-1%20-%20USB%20Power%20Delivery.pdf
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Electrical / Electronics / Computers & Peripherals

Mobile Pixels USB-C Hub with Ethernet, 4K HDMI, USB 3.0 Ports, SD/TF Card Slots - Data Transfer, Charging, and Port Expansion
Item #5194286 | Model #MPX1041001P01

Shop Mobile Pixels

v 1 Q

Massive Expansion
8-in-1 Multiport Hub

$50.99

E $48.44 when you choose 5% savings on eligible purchases every day.
Learn How

™ Buy Now, Pay Later
Pay'  $17.00 with 3 monthly payments. Learn How

* Transfers data, charges devices, and expands port options

= Connectivity. Ethemet, 30 Hz 4K HDMI, USB-C charging, 2 USB 3.0, 1 USB 2.0,
SD Card slot, TF/microSD Card slot

* Connects to computer via USB-C

Pickup Delivery
Ready by Tue, Mar 19 (Est) As soon as Tue, Mar 19

& FREE Pickup at Tyler Lowe's

‘ 1 ‘ + Add to Cart

Join. Earn. Save. Learn Mare
Earn My Paints on eligible purchases towards MyLowe's Money

Easy & Free Returns
% Retum your new, unused item in-store or ship it back to us free of
charge. Leamn More

(E.g., https://www.lowes.com/pd/Mabile-Pixels-USB-C-Hub-with-Ethernet-4K-HDMI-USB-3-

0-Ports-SD-TF-Card-Slots-Data-Transfer-Charging-and-Port-Expansion/5013702029?idProduct

Found=false&idExtracted=true).



https://www.lowes.com/pd/Mobile-Pixels-USB-C-Hub-with-Ethernet-4K-HDMI-USB-3-0-Ports-SD-TF-Card-Slots-Data-Transfer-Charging-and-Port-Expansion/5013702029?idProductFound=false&idExtracted=true
https://www.lowes.com/pd/Mobile-Pixels-USB-C-Hub-with-Ethernet-4K-HDMI-USB-3-0-Ports-SD-TF-Card-Slots-Data-Transfer-Charging-and-Port-Expansion/5013702029?idProductFound=false&idExtracted=true
https://www.lowes.com/pd/Mobile-Pixels-USB-C-Hub-with-Ethernet-4K-HDMI-USB-3-0-Ports-SD-TF-Card-Slots-Data-Transfer-Charging-and-Port-Expansion/5013702029?idProductFound=false&idExtracted=true
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Electrical / Electronics /| Computers & Peripherals

Urban Factory HUBEE Plus USB-C Multi-Stream Mobile Station with 100-Watt Power Delivery
Item #5232138 | Model #UBFTCM16UF

Shop Urban Factory v V]

$119.49

$113.52 when you choose 5% savings on eligible purchases every day.
Leam How

@™ Buy Now, Pay Later
Pay $40.00 with 3 monthly payments. Learn How

THIS ITEM IS OUT OF STOCK
We'll notify you once this item is back in stock.

LECYLIK

‘ M Enter Email Address ‘

Notify Me

® USB-C multi-port mobile station with pass-through current distribution

© In order for station to work properly, computer must have a complete USB-C port
(DP ALT MODE and POWER DELIVERY compatible)

® Space Gray aluminum station body to naturally dissipate heat

@ loin Earn. Save. Learn More
Earn My Points on eligible purchases towards MyLowe's Money

Easy & Free Returns
I% Return your new, unused item in-store or ship it back to us free of
charge. Leam More

« USB-C multi-port mobile station with pass-through current distribution

« In order for station to work properly, computer must have a complete USB-C port (DP ALT MODE and
POWER DELIVERY compatible}

+ Space Gray aluminum station body to naturally dissipate heat

« 100-watt USB-C 3.1 cable to link station to computer

« USB-C 3.1 input to connect USB-C power supply

« 4K HDMI at 30 Hz; VGA Full HD 1080p at 60 Hz

« 3 USB 3.0 inputs with data flow of up to 5 Ghps

« SD/microSD Card readers

« 1,000 Mbps RJ45 port

(E.g., https://www.lowes.com/pd/Urban-Factory-HUBEE-Plus-USB-C-Multi-Stream-Mobile-

Station-with-100-Watt-Power-Delivery/5013839387?idProductFound=false&idExtracted=true).



https://www.lowes.com/pd/Urban-Factory-HUBEE-Plus-USB-C-Multi-Stream-Mobile-Station-with-100-Watt-Power-Delivery/5013839387?idProductFound=false&idExtracted=true
https://www.lowes.com/pd/Urban-Factory-HUBEE-Plus-USB-C-Multi-Stream-Mobile-Station-with-100-Watt-Power-Delivery/5013839387?idProductFound=false&idExtracted=true
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Electrical / Electronics /| Computers & Peripherals

Urban Factory HUBEE mini USB-C Multi-Display 4K Docking Station with 100-Watt Power Delivery

Item #5232136 | Model #UBFTCD45UF

Shop Urban Factory.

I

N

s

v <

$190.41

= $180.89 when you choose 5% savings on eligible purchases every day.
Learn How

™ Buy Now, Pay Later
Pay"  $17 24 with 12 monthly payments. Learn How

* Multi-port docking station

* In order for station to work properly, computer must have a complete USB-C port
(DP ALT MODE and POWER DELIVERY compatible)

& USB-C with 100 walts of Power Delivery

Pickup Delivery
Ready by Tue, Mar 19 (Est) As soon as Tue, Mar 19

@ FREE Pickup at Tyler Lowe's

‘ 1 ‘ + Add to Cart

[o] Join. Earn. Save. Learn More
Earn My Points on eligible purchases towards MyLowe's Money

Easy & Free Returns
REMUIM your new, unused item in-store or ship it back to us free of
charge. Leam More

Multi-port docking station

« |n order for station to work properly, computer must have a complete USB-C port (DP ALT MODE and
POWER DELIVERY compatible)

« USB-C with 100 watts of Power Delivery

« DisplayPort: 4K/30 Hz max

« HDMI port: 4K/30 Hz max

« VGA port: 2K/60 Hz max

« 2 USB-A 2.0 ports: 480 Mbps

« USB-A 3.0 port 5 Gbps

« RJ45: Gigabit Ethernet 1,000 Mbps max

(E.g.,

https://www.lowes.com/pd/Urban-Factory-HUBEE-mini-USB-C-Multi-Display-4K-

Docking-Station-with-100-Watt-Power-Delivery/5013839417?idProductFound=false&id

Extracted=true).

10


https://www.lowes.com/pd/Urban-Factory-HUBEE-mini-USB-C-Multi-Display-4K-Docking-Station-with-100-Watt-Power-Delivery/5013839417?idProductFound=false&idExtracted=true
https://www.lowes.com/pd/Urban-Factory-HUBEE-mini-USB-C-Multi-Display-4K-Docking-Station-with-100-Watt-Power-Delivery/5013839417?idProductFound=false&idExtracted=true
https://www.lowes.com/pd/Urban-Factory-HUBEE-mini-USB-C-Multi-Display-4K-Docking-Station-with-100-Watt-Power-Delivery/5013839417?idProductFound=false&idExtracted=true
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Electrical / Electronics / Cables & Connectors / USB Cables

Micro Connectors USB-C to USB-A 3.0 Cable, 1ft, White, Reversible Connector, 5Gbps Data Speed, Nickel Connectors, PVC Jacket, CSA

Safety Listed
ltem #3662609 | Model #SB31-UCHDMIU3

Shop Micro Connectors v <

USB 3.1 Type-C

-5 + +
Charging Adapter

$38.96 7 $23.53

= $37.01 when you choose 5% savings on eligible purchases every day.
Learn How

* Hassle-free connection with the reversible USB-C connector

e HDMI standard: HDMI 2.0
* USB-C male and USB-C, HDMI, and standard USB female ports

Pickup Delivery
Ready by Mon, Mar 18 (Est.) As soon as Mon, Mar 18

& FREE Pickup at Tyler Lowe's

‘ 1 ‘ + Add to Cart

[0 ] Join. Earn. Save. Learn More
Earn My Points on eligible purchases towards MyLowe's Money

Easy & Free Returns
I% Retumn your new, unused item in-store or ship it back to us free of
charge. Learn More

(E.g., https://www.lowes.com/pd/Micro-Connectors-USB-C-Digital-AV-HDMI-Multiport-

Adapter-USB3-0-HDMI-USB-Type-C-9-in/5001459801?idProductFound=false&idExtracted=

true).

11


https://www.lowes.com/pd/Micro-Connectors-USB-C-Digital-AV-HDMI-Multiport-Adapter-USB3-0-HDMI-USB-Type-C-9-in/5001459801?idProductFound=false&idExtracted=true
https://www.lowes.com/pd/Micro-Connectors-USB-C-Digital-AV-HDMI-Multiport-Adapter-USB3-0-HDMI-USB-Type-C-9-in/5001459801?idProductFound=false&idExtracted=true
https://www.lowes.com/pd/Micro-Connectors-USB-C-Digital-AV-HDMI-Multiport-Adapter-USB3-0-HDMI-USB-Type-C-9-in/5001459801?idProductFound=false&idExtracted=true
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Micro Connectors USB-C to USB-A Cable, 1ft, White, Reversible Connector, 5Gbps Data Speed, Nickel Connector, PVC Jacket, USB 3.0, CSA

Safety Listed
Item #3662610 | Model #USB31-UCVGAU3
Shop Micro Connectors v

a

S~

— USB 31 Type-C
B B

— Charging Adapter

$30.62

$62-49/
Save $31.87

B $29.09 when you choose 5% savings on eligible purchases every day.
Learn How

e Hassle-free connection with the reversible USB-C connector
e USB-C male and USB-C, VGA and standard USB female ports
e Supports USB-C and thunderbolt 3 ports

Pickup Delivery
Ready by Wed, Mar 27 (Est.) As soon as Wed, Mar 27

&© FREE Pickup at Tyler Lowe's

‘ 1 ‘ + Add to Cart

[o] Join. Earn. Save. Learn More
Earn My Points on eligible purchases towards MyLowe's Money

Easy & Free Returns

[zv) Return your new, unused item in-store or ship it back to us free of
charge. Learn More

(E.g., https://www.lowes.com/pd/Micro-Connectors-USB-C-to-VGA-Multiport-Adapter-USB-3-

0-VGA-USB-Type-C-9-in/5001459803?idProductFound=false&idExtracted=true).

12


https://www.lowes.com/pd/Micro-Connectors-USB-C-to-VGA-Multiport-Adapter-USB-3-0-VGA-USB-Type-C-9-in/5001459803?idProductFound=false&idExtracted=true
https://www.lowes.com/pd/Micro-Connectors-USB-C-to-VGA-Multiport-Adapter-USB-3-0-VGA-USB-Type-C-9-in/5001459803?idProductFound=false&idExtracted=true
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Electrical / Electronics / Mobile Devices & Accessories / Mobile Device Chargers

Just Wireless Portable Power Bank 15K USB-C/A - 15000mAh - Gray - Fast Charge - 3 USB Ports - Type C & USB A Connectors
Item #3351754 | Model #06175

Shop Just Wireless v V]

$44.99

E $42.74 when you choose 5% savings on eligible purchases every day.
Learn How

® 15,000 mAh power bank
e Fast charge with power delivery
® 2 USB-A charging ports

What We Offer

@ Protection
From $6.97

B -~

Pickup Delivery
Ready by Mon, Mar 18 As soon as Mon, Mar 18

& FREE Pickup at Tyler Lowe's

‘ 1 ‘ + Add to Cart

[o] Join. Earn. Save. Learn More

Earn My Points on eligible purchases towards MyLowe's Money

Easy & Free Returns

ML

(E.g., https://www.lowes.com/pd/Just-Wireless-Portable-Power-Bank-15K-USB-C-A/

50016064 75?idProductFound=false&idExtracted=true).

Electrical / Electronics / Mobile Devices & Accessories /| Mobile Device Chargers

Just Wireless 20,000mAh Power Bank with Fast Charge and 3 USB Ports - Gray, 36-in Cord Length, Type C and USB A Connectors
Item #3351755 | Model #06177

Shop Just Wireless v 0

|

$49.99

=] $47.49 when you choose 5% savings on eligible purchases every day.
Leam How

® 20,000 mAh of portable power
® Fast charge with power delivery
® 1 USB-C charging port

=

What We Offer
@ Protection
From $6.97
Pickup Delivery
Ready by Mon, Mar 18 As soon as Mon, Mar 18

& FREE Pickup at Tyler Lowe's

‘ 1 + Add to Cart

o] Join. Earn. Save. Learn More
Earn My Points on eligible purchases towards MyLowe's Money

Easy & Free Returns

(E.g., https://www.lowes.com/pd/Just-Wireless-Portable-Power-Bank-15K-USB-C-A/

5001606475?idProductFound=false&idExtracted=true).

13


https://www.lowes.com/pd/Just-Wireless-Portable-Power-Bank-15K-USB-C-A/5001606475?idProductFound=false&idExtracted=true
https://www.lowes.com/pd/Just-Wireless-Portable-Power-Bank-15K-USB-C-A/5001606475?idProductFound=false&idExtracted=true
https://www.lowes.com/pd/Just-Wireless-Portable-Power-Bank-15K-USB-C-A/5001606475?idProductFound=false&idExtracted=true
https://www.lowes.com/pd/Just-Wireless-Portable-Power-Bank-15K-USB-C-A/5001606475?idProductFound=false&idExtracted=true
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Electrical / Electronics / Mobile Devices & Accessories /| Mobile Device Chargers

Just Wireless Portable Power Bank 5K USB-C/A - 5200mAh - Gray - 2 USB Ports - Digital Battery Indicator - Mobile Device Charger
Item #3351752 | Model #06171

Shop Just Wireless v Q

$22.19

= $21.08 when you choose 5% savings on eligible purchases every day
Learn How

THIS ITEM IS OUT OF STOCK
We'll notify you once this item is back in stock.

[ Enter Email Address ‘

@

® 5,000 mAh of portable power
e Digital battery indicator display screen
e single USB-A charging port

What We Offer

Ll ARV

@ Protection
From $4.97

o] Join. Earn. Save. Learn More
Earn My Points on eligible purchases towards MyLowe's Money

(E.g., https://www.lowes.com/pd/Just-Wireless-Portable-Power-Bank-5K-USB-C-A/5001606727

?idProductFound=false&idExtracted=true).
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DEWALT Type C; Usb A Wall Outlet Charger 2

Item #1299595 | Model #131 0851 DW2

Shop DEWALT v 27 QO

$36.48

$34.66 when you choose 5% savings on eligible purchases every day.
Leamn How

® Improve Your Charging Speed with this Type C Charging Block — PD-compatible
USB-C port provides 30W of charging power to compatible devices

® Geta 50% Charge in 30 Minutes — Quick Charge-enabled USB-A port charges
compatible devices up to 50% within 30 minutes

* Maximize Your Charge Time with Simultaneous Charging — DEWALT USB
charger adapter dual ports provide simultaneous power to each connected device

Pickup Delivery
Ready by Mon, Mar 18 As soon as Tomorrow

& FREE Pickup at Tyler Lowe's

Ready _Faster Nearby,

‘ 1 ‘ + Add to Cart

Join. Earn. Save. Learn More
Earn My Points on eligible purchases towards MyLowe's Money

Easy & Free Returns
I% Return your new, unused item in-store or ship it back to us free of

(E.g., https://www.lowes.com/pd/DEWALT-Type-C-USB-A-Wall-Outlet-Charger/1001435122?

idProductFound=false&idExtracted=true).

Electrical / Electronics / Mobile Devices & Accessories /| Mobile Device Chargers
DEWALT Type C; Usb A Car Charger 4

Item #1299597 | Model #141 9009 DW2

Shop DEWALT v o

i | $40.98
€

$38.93 when you choose 5% savings on eligible purchases every day.

and enables 4 USB devices to charge at the same time

e Optimized Power — USB charger delivers an optimized charge to USB devices
making it the perfect Android and iPhone car charger

e Fast-Charging — Features a Type C Power Delivery port and a Quick Charge-
enabled USB-A port that charges devices up to 50% within 30 minutes

= Lean How
e Simultaneous Charging — Fast-charging ports deliver 60W of available power
g. [#

Pickup Delivery
Ready by Mon, Mar 18 As soon as Tomorrow

® FREE Pickup at Tyler Lowe's

Ready Faster Nearby

‘ 1 ‘ + Add to Cart

Join. Earn. Save. Learn More

Earn My Points on eligible purchases towards MyLowe's Money

Easy & Free Returns
% Return your new, unused item in-store or ship it back to us free of

(E.g., https://www.lowes.com/pd/DEWALT-Type-C-USB-A-Car-Charger/1000976132?id

15


https://www.lowes.com/pd/DEWALT-Type-C-USB-A-Wall-Outlet-Charger/1001435122?idProductFound=false&idExtracted=true
https://www.lowes.com/pd/DEWALT-Type-C-USB-A-Wall-Outlet-Charger/1001435122?idProductFound=false&idExtracted=true
https://www.lowes.com/pd/DEWALT-Type-C-USB-A-Car-Charger/1000976132?idProductFound=false&idExtracted=true

Case 4:24-cv-00299-SDJ Document 1 Filed 04/05/24 Page 16 of 293 PagelD #: 16

ProductFound=false&idExtracted=true).

Electrical / Electronics / Mobile Devices & Accessories / Mobile Device Chargers

DEWALT Type C; Usb A Power Bank 2
Item #2581903 | Model #215 1643 DW2

$49.99

$47.49 when you choose 5% savings on eligible purchases every day.
Learn How

o Water-resistant (IP67) when the port cover is secured
® Type C PD and Quick Charge USB A ports charge devices rapidly
e Features a carabiner to conveniently hang on work belt, hooks or lanyards

What We Offer

@ Protection
From $6.97

Pickup Delivery
Ready within 3 hrs As soon as Tomorrow

® FREE Pickup at Tyler Lowe's
& 2in Stock Aisle 1 | Bay 1

Check Other Stores

l 1 ‘ + Add to Cart

[0 ] Join. Earn. Save. Learn More
Earn My Points on eligible purchases towards MyLowe's Money

(E.g., https://www.lowes.com/pd/DEWALT-10-000-mAh-Powerbank/1003242934?idProduct

Found=false&idExtracted=true).
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Eaton 20-Amp 125-volt Tamper Resistant Residential/lCoMMercial Decorator USB Outlet Type A/C, Gray
Item #4110024 | Model #TRUSBC20GY-K-L
Shop Eaton [ #drdk& v/ 106 (O

$59.46

=] $56.49 when you choose 5% savings on eligible purchases every day.
Leamn How

@™ Buy Now, Pay Later
Pay"  $20.00 with 3 monthly payments. Learn How

® Charges electronic devices without a special adapter
© Dual 5A Type-C charging capacity
® Quick and easy access for both USB charging and electrical outlets

Manufacturer Color/Finish: Gray
© (8 i o8
$50.46 $50.51 §50.42 $50.48
Amperage: 20

.
KA

Pickup Delivery
Ready by Mon, Mar 18 As soon as Sat, Mar 16

0
B
)
D

+10

& FREE Pickup at Tyler Lowe's

‘ 1 + Add to Cart

Eaton's USB charging receptacles offer fast, convenient and efficient charging of portable electronic devices directly from a standard outlet without bulky adapters or powered computers. Ideal for the home
office, bedroom or kitchen, USB devices replace the electrical receptacle of any standard wall outlet, so you can virtually charge smart phones, iablets, e-readers and cameras. Eaton's USB charging solutions
eliminate clutter in residential and commercial environments and is compatible with USB Type C electronics.

Charges electronic devices without a special adapter

Dual 5A Type-C charging capacity

Quick and easy access for both USB charging and electrical outlets

Reversible ports allow for consistent charging regardless of plug-in orientation

Standard duplex receptacle with two USB-C ports rated at a combined 5.0A

Compatibility with USB Type C electronics, including smart phanes, tablets, e-readers, cameras, MP3
players and more

Ideal for home offices, kitchens, bedrooms and more

« Replaces a standard duplex receptacle and uses a decorator style wallplate

- Black tamper resistant shutters nearly disappear from view, creating a seamless, contemporary look

(E.g., https://www.lowes.com/pd/Eaton-20A-TR-Receptacle-5A-USB-Type-C-GY/5003062945?

idProductFound=false&idExtracted=true).
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Electrical | Electrical Outlets & Plugs / Electrical Outlets

Eaton 15-Amp 125-volt Tamper Resistant Residential/Commercial Decorator USB Outlet, White
Iltem #1614069 | Model #TRUSBAC15W-KB-LW

Shop Eaton v 81 o
| NEW | —
e LOWER $21.98 sawes1350
il Ends May 19

E $20.88 when you choose 5% savings on eligible purchases every day.
Learn How

® White finish USB duplex receptacle offers 15A, 125V capacity that adds USB
charging capacity to a standard duplex receptacle without bulky adapters

® Backwire clamps on side terminals provide for easy installation of #12 and #14
AWG wire

® Standard duplex AC receptacle with one type A and one type C USB charging port
(3A, 5V for convenient charging of most electronic accessories that charge via ...

e Manufacturer Color/Finish: White

' a H

521.98
Amperage: 15

PR
(20)
N
Pickup Delivery
Ready by Wed, Mar 20 As soon as Tomorrow

& FREE Pickup at Tyler Lowe's

Ready_Faster Nearby

(E.g., https://www.lowes.com/pd/Eaton-White-15-Amp-Decorator-Tamper-Resistant-USB-

Outlet-Residential-Commercial-USB-Outlet/1002943626).

Electrical / Electronics / Mobile Devices & Accessories /| Mobile Device Chargers
miLink Micro Usb; Ush-c; Lightning Combination Charger 3

Item #4666486 | Model #CC3-J241

Shop milink # & &k & v 1 ©

$22.90

= $21.76 when you choose 5% savings on eligible purchases every day.
Leamn How

E

= o

® Cigarette lighter port (DC) adapter
® Charge all your smart devices from one DC port
® USB-A charging port

Pickup Delivery
Ready by Thu, Mar 14 (Est.) As soon as Thu, Mar 14

& FREE Pickup at Tyler Lowe's

.

Join. Earn. Save. Learn More
Earn My Points on eligible purchases towards MyLowe's Money

Easy & Free Returns
Iz) Return your new, unused item in-store or ship it back to us free of
charge. Learn More

(E.g., https://www.lowes.com/pd/milLink-3-in-1-Car-USB-Charger-Type-C-USB-A-and-QC-3-

0/5005469221%idProductFound=false&idExtracted=true).
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Trexonic 4-Port USB Charger with Quick Charge Technology, Silver, Type C and USB A Connectors, 1000mAh Battery Power
item #1646379 | Model #849105170M

Shop Trexonic | Kk & ¥r v 1 O

$28.55

$27.12 when you choose 5% savings on eligible purchases every day.
Leam How

/i THISITEM IS OUT OF STOCK
We'll notify you once this item is back in stock.

[ Enter Email Address

Notify Me

® Can charge up to 5 devices simultaneously
® Quick charge technology for time saving
® Power indicator light

L]
N
r

+2 Join. Earn. Save. Learn More

Earn My Points on eligible purchases towards MyLowe's Money

Easy & Free Returns
% Return your new, unused item in-store or ship it back to us free of
charge. Learn More

Trexonic's 5 Port Universal USB Compact Charging Station is staple for any home or office space. This 35.5 watts smart USB charging port allows you to charge 5 devices simultaneously at full speed

Powered for 2 tablets and 3 smartphones, charging station will quickly and effectively charge your devices to save you time. Its compact design makes it a perfect ally for organizing your working space or
taking it with you on the go. EXCEPTIONAL PERFORMANCE: Intelligent charging station with a 2.1A port for faster charge. It detects connected devices and delivers the optimal charging current for safe and
fast charging. It features a blue LED light to indicate whenever it is on. SPACE SAVING: With its several docks, this charging station allows to keep your space nice and tidy by keeping all your organized
charging devices together NO ADAPTER NEEDED: Charge up to 5 devices at full speed all at once without ever needing an extra adapter or power strip. REFINED SILVER FINISH: Perfect mix of practicality,
functionality and great design with the modem silver finish that'll add style and class to your space. UNIVERSAL COMPATIBILITY: The charging station features 100 to 240V input and is perfectly compatible
with virtually all iOS, Android and Windows smartphones, tablets or any other devices with a USB charge port. WARRANTY and SERVICE: We stand behind every product by offering 90days warranty and
extensive customer service. Please contact us with any question or concem you may have. Includes One 5 Port USB Charging Station (3.75-in x 2.6-in x 2.6-in - 0.35-Ibs)Very compact charging station, ideal to
carry from home to offices, school, during vacation travels or business trips.. ltem Dimensions: 3.75-in X 2.6-in x 2 6-in, Item Weight: 0.35-lbs

Can charge up to 5 devices simultaneously
Quick charge technology for time saving
Power indicator light

Compatible with most Android and 10S devices
Input: 100V-240V

Max total output: 5V 7.1A

Max output at port: 2 1A

B Propss Warning Label
PDF

(E.g., https://www.lowes.com/pd/Trexonic-Type-C-USB-A-USB-Charger/1001571060?id

ProductFound=false&idExtracted=true).
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Electrical / Electronics /| Mobile Devices & Accessories | Mobile Device Chargers

Trexonic Micro Usb Usb-c Lightning Combination Charger 4
Item #1646374 | Model #849105163M
Shop Trexonic v 1 Q

$45.10

E $42.85 when you choose 5% savings on eligible purchases every day.
Leam How

* Input: AC-100-240V (50-60Hz)
» Max total output: 5V 10.2A
® Max output at port: 5V 2.4A

Pickup Delivery
Ready by Wed, Mar 20 (Est) As soon as Wed, Mar 20

® FREE Pickup at Tyler Lowe's

SE R BB ‘1‘+ e
N &N . - _

+4 Join. Earn. Save. Learn More
Earn My Points on eligible purcha:

towards MyLowe's Money

Easy & Free Returns
I% Return your new, unused item in-store or ship it back to us free of
charge. Leam More

This intelligent charging dock allows you to save time and space efficiently and in style. Powerful and smart, it'll distribute the appropriate current to up to 6 devices for fast and effective charge. Its small and
sleek design with brackets make this charging station a great companion for erganizing your space. FAST INTELLIGENT CHARGE: Intelligent charging station with 2.4A ports for faster charge. Detects
connected devices and delivers the optimal charging current for safe and fast charging.It also features a overheat and overload circuit protection for a worry free experience. SPACE SAVING: The multi-device
docking station allows to you to organize up to 6 devices for a clean and neat space. NO ADAPTER NEEDED: Charge up to 6 devices at full speed all at once without ever needing an exira adapter or power
strip. CLASSIC SILVER AND CLEAR FINISH: Perfect mix of practicality, functionality and great design with the everlasting silver finish with clear dividers that'l add style and class to your space and easily
blend with any decor. UNIVERSAL COMPATIBILITY : The charging station features 100 to 240V input and is perfectly compatible with virtually all IOS, Android and Windows smartphones, tablets or any other
devices with a USB charge port. TRAVEL FRIENDLY: Very lightweight and compact charging station with removable dividers, ideal to carry from home to office/school, during vacation travels or business trips.
WARRANTY and SERVICE: We stand behind every product by offering 90days warranty and extensive customer service. Please contact us with any question or concern you may have.. liem Dimensions:
7.50-in x 4.75-in x 4.00-in, Item Weight: 0.80-Ibs

« Input: AC-100-240V (50-60Hz)

« Max total output: 5V 10 2A

- Max output at port: 5V 2 4A

« Circuit protection to prevent overheating and overloading
« Holds up to 6 devices

B Propes waming Label
PDF

(E.g., https://www.lowes.com/pd/Trexonic-Micro-USB-USB-C-Lightning-Combination-

Charger/1001737352?idProductFound=false&idExtracted=true).
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Trexonic Micro Usb Usb-c Lightning Combination Charger 4
Iltem #1646491 | Model #849111674M
Shop Trexonic vi1l |O

$55.55

ng ht U P Slot = $52.77 when you choose 5% savings on eligible purchases every day.
Learn How

QI Wireless Charger

Buy Now, Pay Later
Pay  $1867 with 3 monthly payments. Learn How

THIS ITEM IS OUT OF STOCK
We'll notify you once this item is back in stock

[ Enter Email A

PYE Y

:  Charging station
1A Charging ® Charges up to 5 devices
Port e 4 Light up slots
Type-C Charger g ’oin.Earn. Save. Learn More

Earn My Poin ible purchases towards MyLowe's Money

2.4A Charging Port

Easy & Free Returns
l% Return your new, unused item in-store or ship it back to us free of
charge. Learn More

The Trexonic wireless charger with fast charging station dock and wireless charging station is the perfect household charger that can charge multiple devices at oncel This wireless phone charger is designed
with rapid charging for up to 5 devices with 4 smart IX USB light up charging port slots and 1 wireless charging station. This charging station is a great way to keep clutter off your desk and organize all of your
charging devices into one neat little area. This efficient and sleek station offers dual 2.4A USB ports, one 1A USB port, one type C USB port and one wireless charging pad

Charging station

Charges up to 5 devices B  Propss Waming Label
4 Light up slois J—

1 Wireless charging dock
Dual 2.4AUSB ports

1A USB port

Type C USB Port

One Charging Station

(E.g., https://www.lowes.com/pd/Trexonic-Micro-USB-USB-C-Lightning-Combination-

Charger/1001394898?idProductFound=false&idExtracted=true).

21


https://www.lowes.com/pd/Trexonic-Micro-USB-USB-C-Lightning-Combination-Charger/1001394898?idProductFound=false&idExtracted=true
https://www.lowes.com/pd/Trexonic-Micro-USB-USB-C-Lightning-Combination-Charger/1001394898?idProductFound=false&idExtracted=true

Case 4:24-cv-00299-SDJ Document 1 Filed 04/05/24 Page 22 of 293 PagelD #: 22

Electrical / Electronics /| Mobile Devices & Accessories /| Mobile Device Chargers

Promounts 5 USB-A 1 USB-C Charging Station by One Power - White, 5 USB Ports, 2.4 AMP High Speed Charging, Compatible with
Samsung, Apple, Android

Item #877321 | Model #0PT061
Shop Promounts ~ 106 @

$20.48

E $19.46 when you choose 5% savings on eligible purchases every day.
Learn How

* Compatible with Samsung, Apple, Android, and all USB-enabled devices
& 22 4 AMP high speed charging ports
* 5 USB-A style ports and 1 USB-C style port

Pickup Delivery
Ready within 3 hrs. As 500N as Tomorrow

& FREE Pickup at Tyler Lowe's

e @ 3in Stock Aisle 3 | Bay 23

Check Other Stores

‘ 1 ‘ + Add to Cart

+
@

o] Join. Earn. Save. Learn More
Earn My Paints on eligible purchases towards MyLowe's Money

Easy & Free Returns
I% Retumn your new, unused item in-store or ship it back to us free of
charge. Leam More

(E.g., https://www.lowes.com/pd/Promounts-6-USB-Ports-Multiple-Colors-Finishes-Power-

Strip/1001218992?idProductFound=false&idExtracted=true).
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Electrical / Electrical Outlets & Plugs | Electrical Outlets

Top Greener TU22036A2C 20-Amp 125-volt Tamper Resistant Residential/Commercial Decorator Outlet/Usb Dual Type C with Wall Plate,
White (3-Pack)

Item #4828747 | Model #TU22036A2C-WWP3P

Shop Top Greener v [v)

$62.98

= $59.83 when you choose 5% savings on eligible purchases every day.
Learn How

™y Buy Now. Pay Later
1 Pay' 521.00 with 3 monthly payments. Learn How

® |n-wall 2-port USB charging outlet with an output of 2.4A per port (for a fotal max
i output of 3.6A); includes 2x Type-C USB ports and 2x 20A tamper-resistant plug
outlets; does not support fast charging technologies

® Patented IntelliChip technelogy recognizes the power needs of individual devices
' to charge at optimal speeds without overcharging or overheating
® White color; maximum total output of 3.6A (up to 2.4A per port); 20A, 125VAC.

' . e back and side wired for easy installation; UL listed; 1-year warranty
' . Pickup Delivery

q Ready by Sat, Mar 23 As soon as Mon, Mar 25
q I © FREE Pickup at Tyler Lowe's

— ‘ 1 ‘ + Add to Cart

H=E

Join. Earn. Save. Learn More
Earn My Points on eligible purchases towards MyLows's Money

(E.g., https://www.lowes.com/pd/Top-Greener-20-Amp-Tamper-Resistant-Receptacle-2-Port-

USB-C-Wall-Outlet-White-3-Pack/5014128997?idProductFound=false&idExtracted=true).

Electrical / Electrical Outlets & Plugs | Electrical Outlets

Top Greener TU21558AC3 15-Amp 125-volt Tamper Resistant Residential Decorator Qutlet/Usb Type A/C with Wall Plate, White (3-Pack)
Iltem #4828743 | Model #TU21558AC3-V

Shop Top Greener ~ [v]

$86.98

Q $82.63 when you choose 5% savings on eligible purchases every day.
Learn How

P ™ Buy Now, Pay Later
Q Pay" $29.00 with 3 monthly payments. Learn How

(3.0A) and 2x Type-A USB (2.4A each); does not support fast charge technology
® [ntelliChip technology recognizes connected device to deliver the highest and

n I I safest power for optimal charging and to prevent overcharging

I ® Decoralor receptacle with two TR outlets and three USB poris - 1x Type-C USB

® Tamper-resistant recepiacle increases safety by preventing unwanied objects
from being inserted; complies with 2017 NED Article 406.12; Back and side wire
. e installation; 15A, 125VAC; UL-listed; 1-year warranty; wall plate sold separately

n ' n Pickup Delivery
I Ready by Sat, Mar 23 As soon as Mon, Mar 25

I & FREE Pickup at Tyler Lowe's

‘ 1 ‘ + Add to Cart

Join. Earn. Save. Learn More
Earn My Points on eligible purchases towards MyLowe's Money

(E.g., https://www.lowes.com/pd/Top-Greener-15-Amp-Decorator-TR-Receptacle-3-Port-USB-
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Type-C-A-5-8A-Output-White-3-Pack/5014129007?idProductFound=false&idExtracted=true).

Electrical / Electrical Outlets & Plugs / Electrical Qutlets
Top Greener TU22036AC3 20-Amp 125-volt Tamper Resistant Residential/Commercial Decorator Outlet/Usb Type A/C with Wall Plate, White
(3-Pack)

ltem #4828751 | Model #TU22036AC3-WWP3P

Shop Top Greener v (v}
~_~ = $59.83 when you choose 5% savings on eligible purchases every day.
Learn How

? ™y Buy Now, Pay Later
i Pay £21.00 with 3 monthly payments_ Learn How

i

® In-wall 3-port USB charging outlet with an output of 2.4A per port (for a total max
output of 3.6A); includes 2x Type-AUSB ports, 1x Type-C USB port, and two 20A
tamper-resistant plug outlets; does not support fast charging technologies
Patented IntelliChip technology recognizes the power needs of individual devices
to charge at optimal speeds without overcharging or overheating

White color, maximum total output of 3.6A (up to 2.4A per port); 20A, 125VAC;
. e back and side wired for easy installation; UL listed; 1-year warranty; three 1-gang

-
I
ok

L}

‘ E--=--5
p—

standard decorator wall plates included
4 m M Pickup Delivery
Ready by Sat, Mar 23 As soon as Mon, Mar 25

&) FREE Pickup at Tyler Lowe's

L

— [ ]
‘ 1 ‘ + Add to Cart
[—
= S

Join. Earn. Save. Learn More
Earn My Foints on eligible purchases towards MyLowe's Money

(E.g., https://www.lowes.com/pd/Top-Greener-20-Amp-Tamper-Resistant-Receptacle-3-Port-

USB-Type-C-A-Wall-Outlet-White-3-Pack/5014128993?idProductFound=false&idExtracted=

true).
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Electrical / Electrical Outlets & Plugs / Electrical Qutlets
Top Greener TU21536A2C 15-Amp 125-volt Tamper Resistant Residential Decorator USB Outlet Dual Type C with Wall Plate, White (3-Pack)

Item #4828746 | Model #TU21536A2C. P3P
Shop Top Greener v v)
— — = $57.93 when you choose 5% savings on eligible purchases every day
— Leam How
— ™y Buy Now, Pay Later
Pay $20.34 with 3 monthly payments. Learn How
® In-wall 2-port USB charging outlet with an output of 2.4A per port (for a total max
n output of 3.6A); includes 2x Type-C USB ports and 2x 15A tamper-resistant plug
outlets; does not suppeort fast charging technologies
® Allows you to charge USB devices while leaving room for other appliances:
‘ n E charge up to three USB devices simultaneously without adapiers; perfect for
kitchen, bedroom, living room, and commercial locations

White color; maximum total output of 3.6A (Up o 2.4A per port); 15A, 125VAC
back and side wired for easy installation; UL listed; 1-year warranty; Wall plate
included

n l . Manufacturer Color/Finish: White

sepgs  $6308

Pickup Delivery
Ready by Sat, Mar 23 As soon as Mon, Mar 25

& FREE Pickup at Tyler Lowe's

(E.g., https://www.lowes.com/pd/Top-Greener-15-Amp-Tamper-Resistant-Receptacle-2-Port-

USB-C-Wall-Outlet-White-3-Pack/5014129005?idProductFound=false&idExtracted=true).

Electrical / Electrical Outlets & Plugs / Electrical Qutlets

Top Greener TU21536A2C 15-Amp 125-volt Tamper Resistant Residential Decorator Outlet/Usb Dual Type C with Wall Plate, Black (3-Pack)
Item #4828753 | Model #TU21536A2C-BKWP3P
Shop Top Greener v ©

$63.98

= $60.78 when you choose 5% savings on eligible purchases every day
Leamn How

™ Buy Now, Pay Later
Pay  $21.34 with 3 monthly payments. Learn How

In-wall 2-port USB charging outiet with an output of 2.4A per port (for a total max
output of 3.6A); includes 2x Type-C USB ports and 2x 15A tamper-resistant plug
outlets; does not support fast charging technologies

Allows you to charge USB devices while leaving room for other appliances:
charge up to three USB devices simultaneously without adapters; perfect for
kitchen, bedroom, living room, and commercial locations

Black color; maximum total output of 3.6A (up to 2.4A per port); 15A, 125VAC;
back and side wired for easy installation; UL listed; 1-year warranty; Wall plate
included

Manufacturer Color/Finish: Black

Pickup Delivery
Ready by Sat, Mar 23 As soon as Mon, Mar 25

& FREE Pickup at Tyler Lowe's

(E.g., https://www.lowes.com/pd/Top-Greener-15-Amp-Tamper-Resistant-Receptacle-2-Port-

USB-C-Wall-Outlet-Black-3-Pack/50141289997idProductFound=false&idExtracted=true).
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Electrical / Electrical Qutlets & Plugs / Electrical Outlets

Top Greener TU21536AC3 15-Amp 125-volt Tamper Resistant Residential Decorator Outlet/Usb Type A/C with Wall Plate, Black (3-Pack)
Iltem #4828745 | Model #TU21536AC3-BKWP3P

Shop Top Greener v v

$61.98

= $58.88 when you choose 5% savings on eligible purchases every day.
Learn How

™ Buy Now, Pay Later
Pay’ $20.67 with 3 monthly payments. Learn How

In-wall 3-port USB charging outlet with an output of 2.4A per USB-A port and 3A
per USB-C port (for a total max output of 3 6A); includes 2x Type-A USB ports, 1x
Type-C USB port, and 2x 15A tamper-resistant plug outlets; does not support fast
charging technologies

Allows you to charge USB devices while leaving room for other appliances
charge up to three USB devices simultaneously without adapters; perfect for
kitchen, bedroom, living room, and commercial locations

Black color, maximum total output of 5Vi3.6A; 15A, 125VAC; clamp-type wire
terminals for easy installation; UL listed; 1-year warranty; three 1-gang standard
decorator wall plates included

Manufacturer Color/Finish: Black

$61.98 $50.98

Pickup Delivery
Ready by Sat, Mar 23 As soon as Mon, Mar 25

& FREE Pickup at Tyler Lowe's

(E.g., https://www.lowes.com/pd/Top-Greener-15-Amp-Tamper-Resistant-Receptacle-3-Port-

Type-C-A-USB-Wall-Outlet-Black-3-Pack/5014128991?idProductFound=false&idExtracted=

true).
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Electrical / Electronics /| Mobile Devices & Accessories /| Mobile Device Chargers
Naztech Type C; Usb A Wall Outlet Charger 2
ltem #5264434 | Model #HPL15520

Shop Naztech v <

$19.99 2

Save $1.49

* 4,000 mAh portable power bank
e Compatible with all devices featuring USB-C and USB poris
* Charges 2 devices at once

Pickup Delivery
Ready by Tue, Mar 19 (Est ) As soon as Tue, Mar 19

& FREE Pickup at Tyler Lowe's

e ‘ 1 ‘ + Add to Cart

Join. Earn. Save. Learn More
Earn My Points on eligible purchases towards MyLowe's Money

Easy & Free Returns
% Return your new, unused item in-store or ship it back to us free of
charge. Learn More

The Naztech 4,000 mAh Dual Output USB-C and USB Portable Power Bank extends your talk, music, and gaming experiences by up to 13 hours at home or on the go! This high-capacity 4,000 mAh battery
can charge 2 devices at once through powerful dual outputs— a USB-C in/output and a USB output with up to 15 watts of pure power. With rapid recharge, get back to full in just 2 hours, so your devices stay
powered up! Revolutionize your charging routine indoors and on the go!

4,000 mAh portable power bank

Compatible with all devices featuring USB-C and USB ports B Propss Waring Label B spos
Charges 2 devices at once J— -
Output: 15 watt USB-C; 10 watt USB -

Ultra-slim and lightweight B warranty Guide

World-class safety features automatically regulate power bank's charging performance to protect J—

devices from overcurrent, over voltage, short circuit, and over-temperature -

LED battery indicator

Up to 2 hours rapid recharge

Up to 13 hours extra battery life

(E.g., https://www.lowes.com/pd/Naztech-Type-C-USB-A-Wall-Outlet-Charger-2/5013960091?

idProductFound=false&idExtracted=true).
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Electrical / Electronics / Mobile Devices & Accessories /| Mobile Device Chargers

Naztech Micro Usb; Usb-c; Lightning Car Charger 2
Item #3637774 | Model #14390

Shop Naztech v v
$29.99

= $28.49 when you choose 5% savings on eligible purchases every day.
Learn How

THIS ITEM IS OUT OF STOCK
We'll notify you once this item is back in stock.

‘ M Enter Email Address ‘

® Power delivery technology
e Charge 2 devices simuitaneously
e 30 watt USB-C PD output

1o Join. Earn. Save. Learn More

Earn My Points on eligible purch: wards MyLowe's Money

Easy & Free Returns
I% Return your new, unused item in-store or ship it back to us free of
charge. Learn More

Need fast charging power on the road for your newest USB-C gear? The Naztech Turbo 30-Watt USB-C PD + USB-C Car Charger features 2 USB-C ports that are engineered to each deliver a poweriful 3 amp
maximum output! The bottom port is enhanced even further with a specialized power delivery chipset which offers up to 30 watts of high voltage charging power! With over 9x the power of standard chargers,
this one charger works with even the most power-hungry devices. You can even fast charge the Galaxy Note 10/Note 10+, and Galaxy $10/10+, or the iPhone 11/iPhone 11 Pro/iPhone Pro Max, XS/XS,
Max/XR from 0 10 50% in just 30 minutes! Now you can enjoy the latest in high-speed technology and always arrive fully charged!

« Power delivery technology

« Charge 2 devices simultaneously T Propss Warning Label
« 30 watt USB-C PD output N

« Total 45 watt maximum output -

« USB-C, micro USB, and Lightning device compatible

IntelliQ smart chip technology

Sleek low profile design

« Durable construction

« Glossy black finish

(E.g., https://www.lowes.com/pd/Naztech-Turbo-30-Watt-USB-C-PD-USB-C-Car-Charger/

5001541923?idProductFound=false&idExtracted=true).

28


https://www.lowes.com/pd/Naztech-Turbo-30-Watt-USB-C-PD-USB-C-Car-Charger/5001541923?idProductFound=false&idExtracted=true
https://www.lowes.com/pd/Naztech-Turbo-30-Watt-USB-C-PD-USB-C-Car-Charger/5001541923?idProductFound=false&idExtracted=true

Case 4:24-cv-00299-SDJ Document 1 Filed 04/05/24 Page 29 of 293 PagelD #: 29

Electrical / Electronics / Mobile Devices & Accessories /| Mobile Device Chargers

RoadKing Type C; USB A Combination Charger 2
Item #3722750 | Model #RK03430
Shop RoadKing vil1 [

$55.65

=] $52.87 when you choose 5% savings on eligible purchases every day
Learn How

™ Buy Now, Pay Later
Pay"  $18.67 with 3 monthly payments. Learn How

HEAVY-DUTY DC CHARGER
CHARGEUR CC ROBUSTE THIS ITEM IS OUT OF STOCK

We'll notify you once this item is back in stock.

B4 Enter Email Address

® Heavy-duty DC charger
® Heavy-duty vinyl construction: Standard level charging
® USB-C compatible: Safely charge and sync devices

Join. Earn. Save. Learn More

Earn My Points on eligible purchases towards MyLowe's Money

Easy & Free Returns
% Return your new unused item in-store or ship it back to us free of
charge. Learn More

This heavy-duty charger features a 6-foot coiled cable with a USB-C(TM) connection. Featuring two USB ports, this charger allows three devices to charge simultaneously while on-the-go. Have your devices
ready to go when you arrive at your destination.

Heavy-duty DC charger

Heawvy-duty vinyl construction: Standard level charging B Propés Waming Label B warranty Guice
USB-C compatible: Safely charge and sync devices J— -

Dual USB plus charging cable: Charge up to 3 devices simultaneously

6 foot heavy-duty coiled cable: Prevents tangling and makes cable easy to store

7.8 AMP total output: Powerful charging

Qualcomm® Quick Charge(TM) 3.0 technology

Fastest and most efficient charging for your devices

(E.g., https://www.lowes.com/pd/RoadKing-RoadKing-12V-DC-3-0-Charger-with-Dual-

USB/5001602165?idProductFound=false&idExtracted=true).
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Electrical / Electronics / Mobile Devices & Accessories / Mobile Device Chargers
Accell Type C; USB A Combination Charger
Item #3245139 | Model #D233B-0018

Shop Accell v (vl

$39.99 6o

Save $6.04

=] $37.99 when you choose 5% savings on eligible purchases every day.
Learn How

THIS ITEM IS OUT OF STOCK
We'll notify you once this item is back in stock

) Enter Email Address

& 3-in-1 fast wireless charger for smartphone, Apple Watch, and AirPods

* Designed with double-coil charging and efficient cooling fan

® Compatible with Apple iPhone 8/8 Plus/X/XS/XR/XS MAX, Samsung Galaxy S
9/810e/310/510 Plus, Apple Watch 2/3/4, and Apple AirPods 1/2

I~k

Join. Earn. Save. Learn More
Earn My Points on eligible purchases towards MyLowe's Money

Easy & Free Returns
% Return your new, unused item in-store or ship it back to us free of
charge. Learn More

Battery Power N/A Connector Type ype C, USB A

Battery Recharge Time (Hours) 2 Number of USB Ports

(E.g., https://www.lowes.com/pd/Accell-3-in-1-Fast-Wireless-Charger-Black/5001208577?id

ProductFound=false&idExtracted=true).
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Table 2-1 Summary of power supply options

Mode of Operation Voltage Current Notes

USB 2.0 5V See USB 2.0

USB 3.2 5V See USB 3.2

USB4 5V 15A See Section 5.3.

USBBC1.2 Legacy charging

@15/ 5V 15A Supports higher power devices

@ 3.0/ 5V 3A Supports higher power devices

USB PD Configurable up | Configurable up | Directional control and power
to20V to5 A level management

(E.g., https://www.usb.org/sites/default/files/lUSB%20Type-C%20Spec%20R2.0%20-

%20Auqust%202019.pdf, page 36).

Our vision...

Extend ease of use, reduce clutter, reduce waste

<- ------------------------------------ USB Power Delivery ------------------------------------ >

(E.g., https://usb.org/sites/default/files/D2T2-1%20-%20USB%20Power%20Delivery.pdf, page

).
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20.  On information and belief, Defendant provides the ‘187 Accused Chargers which
includes power circuitry to provide DC power. This element is met literally, or in the alternative,
under the doctrine of equivalents. For example, to charge a portable electronic device, a USB cable
is connected to the USB power supply. Further, the other end of the USB cable is connected to the
charging port of a portable electronic device and the power supply is plugged into a standard wall

socket. Therefore, the USB power supply comprises power circuitry to provide DC power to a

portable electronic device.

3.24 Primary Detection

Primary Detection is used to distinguish between an SDP and different types of Charging Ports. APD is
quired to impl 1t Primary D

3.241 Primary Detection, DCP
Figure 3-6 shows how Primary Detection works when a PD is attached to a DCP.

Portable Device - Dedicated Charging Port
——Q— VOTG_SESS_ D
RO, XG D+ RDAT G
% e—— #
VDAT_LKG o _@_‘/ VDAT_LXG

IoP_SRC

- Power supply

ROCP_DAT

PHY

VDAT_IKG

0

GND

Figure 3-6 Primary Detection, DCP

(E.g., https://www.usb.org/sites/default/files/BCv1.2 070312 0.zip, USB Battery Charging

Specification (Including errata and ECNs through March 15, 2012), Revision 1.2, March 15, 2012,
Page 14).
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21. Defendant provides a product or system, such as the ‘187 Accused Chargers, that
include data circuitry to receive a first signal originating from the portable electronic device and
to provide a second signal to the portable electronic device. This element is met literally, or in the
alternative, under the doctrine of equivalents. For example, the USB power supply comprises data
circuitry configured to use the Primary Detection method as described in the USB BC 1.2
specification. For example, during Primary Detection, when a portable electronic device is
connected with the power supply through the USB cable, the portable electronic device generates
a D+ signal (“first signal”). Data circuitry of the USB power supply receives a D+ signal (“first
signal”) and provides a D- signal (“second signal”) to the portable electronic device to detect the
type of connected power supply (standard downstream port or charging port). The D+ signal and
D- signal are separate signals. The D+ signal originates at the portable electronic device and is
received by the power supply. When the D+ signal passes through the resistor Rpcp pat, the
resistance causes the voltage to drop, creating a new D- signal to be transmitted to the portable
electronic device via the D- pin. Thus, the D+ signal is received by the power supply at one voltage
and the D- signal is transmitted to the portable electronic device at a second voltage. To the extent
the D- signal (i.e., “second signal”) is not found to literally satisfy this claim element because it is
a modified signal originating in the portable electronic device, it satisfies this claim element under
the doctrine of equivalents. The function of the D- signal is to inform the portable electronic device
that the portable electronic device is to receive current from the power supply and charge its
battery. Provided the D- signal is of the appropriate voltage, the portable electronic device
interprets the D- signal received from the power supply as enabling battery charging regardless of
the initial origin of the D- signal. The D- signal therefore performs the same function (informing

the portable electronic device that it can receive current from the power supply for the purpose of
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charging its battery) in the same way (by receiving a signal from the power supply) with the same

result (the portable electronic device is able to charge its battery using the current from the power
supply).

1.2 Background

The USB ports on personal computers are convenient places for Portable Devices (PDs) to draw current for
charging their batteries. This convenience has led to the creation of USB Chargers that simply expose a
USB standard-A receptacle. This allows PDs to use the same USB cable to charge from either a PC or from
a USB Charger.

If a PD is attached to a USB host or hub, then the USB 2.0 specification requires that after connecting, a PD
must draw less than:

e 2.5 mA average if the bus is suspended

e 100 mA if bus is not suspended and not configured

e 500 mA if bus is not suspended and configured for 500 mA

If a PD is attached to a Charging Port, (i.e. CDP, DCP, ACA-Dock or ACA), then it is allowed to draw
IDEV_CHG without having to be configured or follow the rules of suspend.

In order for a PD to determine how much current it is allowed to draw from an upstream USB port, there
need to be mechanisms that allow the PD to distinguish between a Standard Downstream Port and a
Charging Port. This specification defines just such mechanisms.

Since PDs can be attached to USB chargers from various manufacturers, it is important that all provide an
acceptable user experience. This specification defines the requirements for a compliant USB charger, which
is referred to in this spec as a USB Charger.

(E.g., https://www.usb.org/sites/default/files/BCv1.2_ 070312 0.zip, USB Battery Charging

Specification (Including errata and ECNs through March 15, 2012), Revision 1.2, March 15, 2012,

Page 1).
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3.24 Primary Detection

Primary Detection is used to distinguish between an SDP and different types of Charging Ports. APD is
required to implement Primary Detection,

3.24.1 Primary Detection, DCP
Figure 3-G shows how Primary Detection works when a PD is attached o a DCP.

Portable Device Dedicated Charging Port
1 VBUS
i;i
= VOTG_SESS_ D
ROAT_LKG D+ ROAT_LKG
VDR _SRC ————o"——
W VoK
DAT_LKG - - T_LKG
IDP_SRC
DCP_DET
VDAT_REF
10P_Saex
R
e - Power supply
PHY i e
WDAT_REF
IoM_SaK
VoM_SRE ———— —
ROAT_LKG - RDAT LKG
I
}' ROM_Dwn
VDAT_LKG - VDAT LKG
D Compa atars [+]
=
=T e}
\“‘J GND

Figure 3-6 Primary Detection, DCP

(E.g., https://www.usb.org/sites/default/files/BCv1.2_070312_0.zip, USB Battery Charging

Specification (Including errata and ECNs through March 15, 2012), Revision 1.2, March 15,

2012, Page 14).
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During Primary Detection the PD shall turn on VoP_SRC and |oM SINK. Since a DCP is required to short D+
to D- through a resistance of Rocp_DAT, the PD will detect a voltage on D- that is close to VDP_SRC.

A PD shall compare the voltage on D- with VDAT REF. If D- is greater than VDAT REF, then the PD is allowed
to detect that it is attached to either a DCP or CDP. A PD is optionally allowed to compare D- with VLGC as
well, and only determine that it is attached to a DCP or CDP if D- is greater than VDAT REF, but less than
VLGC. The reason for this option is as follows.

PS2 ports pull D+/- high. If a PD is attached to a PS2 port, and the PD only checks for D- greater than
VDAT_REF, then a PD attached to a PS2 port would determine that it is attached to a DCP or CDP and
proceed to draw IDEV_CHG. This much current could potentially damage a PS2 port. By only determining it is
attached to DCP or CDP if D- is less than VLGC, the PD can avoid causing damage to a PS2 port.

On the other hand, some proprietary chargers also pull D+/- high. If a PD is attached to one of these
chargers, and it determined it was not attached to a charger because D- was greater than VLGC, then the PD
would determine that it was attached to an SDP, and only be able to draw ISuspP.

The choice of whether or not to compare D- to VLGC depends on whether the PD is more likely to be
attached to a PS2 port, or to a proprietary charger.

(E.g., https://www.usb.org/sites/default/files/BCv1.2_070312_0.zip, USB Battery Charging

Specification (Including errata and ECNs through March 15, 2012), Revision 1.2, March 15,
2012, Page 15).

22. Defendant provides a product or system, such as the ‘187 Accused Chargers, that
include a connector disposed on a cable end, the connector having four conductors for detachably
mating with a power input opening of the portable electronic device, the first and second
conductors transferring the DC power and its ground reference to the portable electronic device,
the third conductor transferring the first signal from the portable electronic device to the data
circuitry, and the fourth conductor transferring the second signal from the data circuitry to the
portable electronic device. This element is met literally, or in the alternative, under the doctrine of
equivalents. For example, the USB power supply connects to the portable electronic device
through a USB cable. The USB cable has a USB-C connector at one end to detachably mate with
the charging port of a portable electronic device. The connector comprises VBUS (“first
conductor”), GND (“second conductor”), D+ (“third conductor”) and D- (“fourth conductor”) pins.

The VBUS pin is the voltage line that provides DC power to the portable electronic device and

36


https://www.usb.org/sites/default/files/BCv1.2_070312_0.zip

Case 4:24-cv-00299-SDJ Document 1 Filed 04/05/24 Page 37 of 293 PagelD #: 37

GND pin provides a ground reference to the portable electronic device. The D+ pin provides the
D+ signal (“first signal”) from the portable electronic device to the data circuitry of the USB power
supply and the D- pin provides the D- signal (“second signal) from the data circuitry of the USB
power supply to the portable electronic device. To the extent the D- signal (i.e., “second signal”)
is not found to literally satisfy this claim element because it is a modified signal originating in the
portable electronic device, it satisfies this claim element under the doctrine of equivalents. The
function of the D- signal is to inform the portable electronic device that the portable electronic
device is to receive current from the power supply and charge its battery. Provided the D- signal
is of the appropriate voltage, the portable electronic device interprets the D- signal received from
the power supply as enabling battery charging regardless of the initial origin of the D- signal. The
D- signal therefore performs the same function (informing the portable electronic device that it
can receive current from the power supply for the purpose of charging its battery) in the same way
(by receiving a signal from the power supply) with the same result (the portable electronic device

is able to charge its battery using the current from the power supply).

3.2.3.2 Problem Description

USB plugs and receptacles are designed such that when the plug is inserted into the receptacle, the power
pins make contact before the data pins make contact. This is illustrated in Figure 3-3.

Plug Receptacle

VBUS —— ] }+—+—VBUS
D- —1+—+—D-
— ] r Connector
D+ —— ]  +—+—D+
GND —— ] [ +—+—GND

Figure 3-3 Data Pin Offset
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(E.g., https://www.usb.org/sites/default/files/BCv1.2 070312 0.zip,

USB Battery Charging

Specification (Including errata and ECNs through March 15, 2012), Revision 1.2, March 15, 2012,

Page 10).

3. Charging Port Detection

3.1 Overview

Eigure 3-1 shows several examples of a PD attached to an SDP or Charging Port.

(E.g., https://www.usb.org/sites/default/files/BCv1.2_070312 0.zip,

Portable VBUS SDP, CDP
Device D- or DCP
D+
';,‘_BAg' -8 GND sta-A| sta-A
Recep Plug Detachable Plugl| Recep
Cable [
Portable DCP
Device
VBUS
‘:;.BAE' p-8 GND
Recep | P9 Captive
Cable
DCP
or
VBUS CcDP
Portable D-
Device D+ l
D
AB | pAl D | AcA A
CCessol
Recep | Plug Captive ry
Cable
Portable
Device
Peripheral
u-AB
Prop Recep
Chgr H-A
e Peripheral
ACA-Dock

Figure 3-1 System Overview

Power
supply

USB Battery Charging

Specification (Including errata and ECNs through March 15, 2012), Revision 1.2, March 15, 2012,

Page 6).

3.5 Ground Current and Noise Margins
As shown in Figure 7-47 of the USB 2.0 specification, a current of 100 mA through the ground wire of a USB

cable can result in a voltage difference of 25 mV between the host ground and the device ground. This

ground difference has the effect of reducing noise margins for both signaling and charger detection.
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(E.g., https://www.usb.org/sites/default/files/BCv1.2 070312 0.zip, USB Battery Charging

Specification (Including errata and ECNs through March 15, 2012), Revision 1.2, March 15, 2012,

Page 36).

ACA
CDP
DBP
DCD
DCP
FS

HS

LS
oTG
PC

PD
PHY
PS2
SDP
SRP
TPL
usSB
USBCV
USB-IF
VBUS

Acronyms

Accessory Charger Adapter
Charging Downstream Port
Dead Battery Provision

Data Contact Detect

Dedicated Charging Port

Full Speed

High-Speed

Low-Speed

On-The-Go

Personal Computer

Portable Device

Physical Layer Interface for High-Speed USB
Personal System 2

Standard Downstream Port
Session Request Protocol
Targeted Peripheral List
Universal Serial Bus

USB Command Verifier

USB Implementers Forum
Voltage line of the USB interface

(E.g., https://www.usb.org/sites/default/files/BCv1.2 070312 0.zip, USB Battery Charging

Specification (Including errata and ECNs through March 15, 2012), Revision 1.2, March 15, 2012,

Page xi).
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3.24 Primary Detection
Primary Detection is used to distinguis!
ired to impk

q { P 1t Primary D

3.24.1 Primary Detection, DCP

h between an SDP and different types of Charging Ports. APD is

Figure 3-6 shows how Primary Detection works when a PD is attached to a DCP.

Portable Device Dedicated Charging Port
VBUY
i—i— VOTG_SESS_VLD
RDAT_LKG D+ RDAT_LKG
VOP_SRC —eeee”eef
VDAT_LKG VDAT_LKG
VLGC_HI —@—o’—
I0P_SRC
DCP_DET
VDAT_REF
IoP_SINK
RDCP_DAT
PHY |_cHa_oET
VDAT_REF
IDM2_SINK
VOM_SRC =t
RDAT_LKG D- RDAT_LKG
T
E RDM_DWN
VDAT_LKG VDAT_LKG
1D Comparators 1D
REF Pull-up
A~ 0
\’ GND

Power supply

(E.g., https://www.usb.org/sites/default/files/BCv1.2_070312_0.zip,

Figure 3-6 Primary Detection, DCP

USB Battery Charging

Specification (Including errata and ECNs through March 15, 2012), Revision 1.2, March 15, 2012,

Page 14).
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During Primary Detection the PD shall turn on VDP_sRC and |DM sINK. Since a DCP is required to short D+
to D- through a resistance of Rocp DT, the PD will detect a voltage on D- that is close to VoP SRC.

A PD shall compare the voltage on D- with VDAT REF. If D- is greater than VDAT REF, then the PD is allowed
to detect that it is attached to either a DCP or CDP. A PD is optionally allowed to compare D- with VLGC as
well, and only determine that it is attached to a DCP or CDP if D- is greater than VDAT REF, but less than
VLGC. The reason for this option is as follows.

PS2 ports pull D+/- high. If a PD is attached to a PS2 port, and the PD only checks for D- greater than
VDAT_REF, then a PD attached to a PS2 port would determine that it is attached to a DCP or CDP and
proceed to draw IDEV_CHG. This much current could potentially damage a PS2 port. By only determining it is
attached to DCP or CDP if D-is less than VLGC, the PD can avoid causing damage to a PS2 port.

On the other hand, some proprietary chargers also pull D+/- high. If a PD is attached to one of these
chargers, and it determined it was not attached to a charger because D- was greater than VLGc, then the PD
would determine that it was attached to an SDP, and only be able to draw Isusp.

The choice of whether or not to compare D- to VLGC depends on whether the PD is more likely to be
attached to a PS2 port, or to a proprietary charger.

(E.g., https://www.usb.org/sites/default/files/BCv1.2 070312 0.zip, USB Battery Charging

Specification (Including errata and ECNs through March 15, 2012), Revision 1.2, March 15, 2012,

Page 15).
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> MINI & MICRO USB CONNECTOR PIN CONNECTIONS

PIN WIRE COLOUR SIGNAL NAMES
1 Red Vbus (4.75-5.25V)
2 White Data -
3 Green Data +
4 Not connected, although it can sometimes be

ground or used as a presence indicator.
5 Black Ground

Shell Drain wire Shield

TYPE A & B USB CONNECTOR PIN CONNECTIONS

PIN WIRE COLOUR SIGNAL NAMES
1 Red Vbus (4.75-5.25V)
2 White Data -
3 Green Data +
- Black Ground
Shell Drain wire Shield
4 3 2 1

1 2 3 4
Female Male

Type A USB connector pinout

(E.g., https://www.electronics-notes.com/articles/connectivity/usb-universal-serial-

bus/connectors-pinouts-cables.php).
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Ab A7 A8

D+ | D- |BBU1

D- | D+ ||CC2
B7  B6 B5

Figure 1. The USB Type-C receptacle. Image courtesy of Microchip.
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Figure 2. The USB Type-C plug. Image courtesy of Microchip.

(E.g., https://wwwe.allaboutcircuits.com/technical-articles/introduction-to-usb-type-c-which-pins-

power-delivery-data-transfer/).

23. Defendant provides a product or system with data circuitry, such asin ‘187 Accused
Chargers, that in response to the first signal, provides the second signal to the portal electronic
device, the second signal being an analog signal having a parameter level to indicate to the portable
electronic device the potential power output level of the power supply system. This element is
met literally, or in the alternative, under the doctrine of equivalents. For example, as described
above, the USB power supply comprises data circuitry configured to use the Primary Detection
method of the USB BC 1.2 specification. The USB power supply shorts the D+ to D- through a
resistance of RDCP_DAT, such that in response to the D+ signal (“first signal”), the data circuitry
of the power supply provides the D- signal (“second signal”) to the portable electronic device. The
portable electronic device compares the D- signal’s voltage (“parameter”) level with a reference

voltage to indicate the potential power output level of the connected power supply. Therefore, the
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D- signal is an analog signal. To the extent the D- signal (i.e., “second signal”) is not found to
literally satisfy this claim element because it is a modified signal originating in the portable
electronic device, it satisfies this claim element under the doctrine of equivalents. The function of
the D- signal is to inform the portable electronic device that the portable electronic device is to
receive current from the power supply and charge its battery. Provided the D- signal is of the
appropriate voltage, the portable electronic device interprets the D- signal received from the power
supply as enabling battery charging regardless of the initial origin of the D- signal. The D- signal
therefore performs the same function (informing the portable electronic device that it can receive
current from the power supply for the purpose of charging its battery) in the same way (by
receiving a signal from the power supply) with the same result (the portable electronic device is

able to charge its battery using the current from the power supply).
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USB battery charging specifications

Battery Charging Specification Revision 1.2 (BC1.2)

The different port types described in the above section
were first defined in the Battery Charging Specification
Revision 1.2 (BC1.2) published in 2010. In addition to the
port definitions, BC1.2 specifies primary and secondary
charge port detection sequences and port specific
performance requirements. These include required
operating range, undershoot, detection signaling, and
connectors for each port type. Also included are dead,
weak, and good battery charge conditions, port
shutdown procedures, and other details associated with
battery charging.

BC1.2 was published after USB 2.0 but before USB 3.1
and so the information in BC1.2 refers to USB 2.0. The

specification is, however, consistent and compatible
with USB 3.1.

(E.g., https://www.lightingglobal.org/wp-content/uploads/2017/12/Issue-24_USB-smartphone-

charging-final.pdf, page 4).
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1.2 Background

The USB ports on personal computers are convenient places for Portable Devices (PDs) to draw current for
charging their batteries. This convenience has led to the creation of USB Chargers that simply expose a
USB standard-A receptacle. This allows PDs to use the same USB cable to charge from either a PC or from
a USB Charger.

If a PD is attached to a USB host or hub, then the USB 2.0 specification requires that after connecting, a PD
must draw less than:

e 2.5 mA average if the bus is suspended

e 100 mA if bus is not suspended and not configured

e 500 mA if bus is not suspended and configured for 500 mA

If a PD is attached to a Charging Port, (i.e. CDP, DCP, ACA-Dock or ACA). then itis allowed to draw
IDEV_CHG without having to be configured or follow the rules of suspend.

In order for a PD to determine how much current it is allowed to draw from an upstream USB port, there
need to be mechanisms that allow the PD to distinguish between a Standard Downstream Port and a
Charging Port. This specification defines just such mechanisms.

Since PDs can be attached to USB chargers from various manufacturers, it is important that all provide an
acceptable user experience. This specification defines the requirements for a compliant USB charger, which
is referred to in this spec as a USB Charger.

(E.g., https://www.usb.org/sites/default/files/BCv1.2 070312 0.zip, USB Battery Charging

Specification (Including errata and ECNs through March 15, 2012), Revision 1.2, March 15, 2012,

Page 1).
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3.24 Primary Detection
Primary Detection is used to distinguis!
ired to impk

q { P 1t Primary D

3.24.1 Primary Detection, DCP

h between an SDP and different types of Charging Ports. APD is

Figure 3-6 shows how Primary Detection works when a PD is attached to a DCP.

Portable Device Dedicated Charging Port
VBUY
i—i— VOTG_SESS_VLD
RDAT_LKG D+ RDAT_LKG
VOP_SRC —eeee”eef
VDAT_LKG VDAT_LKG
VLGC_HI —@—o’—
I0P_SRC
DCP_DET
VDAT_REF
IoP_SINK
RDCP_DAT
PHY |_cHa_oET
VDAT_REF
IDM2_SINK
VOM_SRC =t
RDAT_LKG D- RDAT_LKG
T
E RDM_DWN
VDAT_LKG VDAT_LKG
1D Comparators 1D
REF Pull-up
A~ 0
\’ GND

Power supply

(E.g., https://www.usb.org/sites/default/files/BCv1.2_070312_0.zip,

Figure 3-6 Primary Detection, DCP

USB Battery Charging

Specification (Including errata and ECNs through March 15, 2012), Revision 1.2, March 15, 2012,

Page 14).
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During Primary Detection the PD shall turn on VDP_SRC and IDM SINK. Since a DCP is required to short D+
to D- through a resistance of RDcp_DAT, the PD will detect a voltage on D- that is close to VDP_SRC.

A PD shall compare the voltage on D- with VDAT REF. If D-is greater than VDAT REF, then the PD is allowed
to detect that it is attached to either a DCP or CDP. A PD is optionally allowed to compare D- with VLGC as
well, and only determine that it is attached to a DCP or CDP if D- is greater than VDAT REF, but less than
VLGC. The reason for this option is as follows.

PS2 ports pull D+/- high. If a PD is attached to a PS2 port, and the PD only checks for D- greater than

VDAT REF, then a PD attached to a PS2 port would determine that it is attached to a DCP or CDP and
proceed to draw |IDEV_CHG. This much current could potentially damage a PS2 port. By only determining it is
attached to DCP or CDP if D- is less than VLGC, the PD can avoid causing damage to a PS2 port.

On the other hand, some proprietary chargers also pull D+/- high. If a PD is attached to one of these
chargers, and it determined it was not attached to a charger because D- was greater than VLGC, then the PD
would determine that it was attached to an SDP, and only be able to draw [susp.

The choice of whether or not to compare D- to VLGC depends on whether the PD is more likely to be
attached to a PS2 port, or to a proprietary charger.

(E.g., https://www.usb.org/sites/default/files/BCv1.2 070312 0.zip, USB Battery Charging

Specification (Including errata and ECNs through March 15, 2012), Revision 1.2, March 15, 2012,

Page 15).
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> MINI & MICRO USB CONNECTOR PIN CONNECTIONS

PIN WIRE COLOUR SIGNAL NAMES
1 Red Vbus (4.75-5.25V)
2 White Data -
3 Green Data +
4 Not connected, although it can sometimes be

ground or used as a presence indicator.
5 Black Ground

Shell Drain wire Shield

TYPE A & B USB CONNECTOR PIN CONNECTIONS

PIN WIRE COLOUR SIGNAL NAMES
1 Red Vbus (4.75-5.25V)
2 White Data -
3 Green Data +
- Black Ground
Shell Drain wire Shield
4 3 2 1

1 2 3 4
Female Male

Type A USB connector pinout

(E.g., https://www.electronics-notes.com/articles/connectivity/usb-universal-serial-

bus/connectors-pinouts-cables.php).
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Ab A7 A8
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D- | D+ ||CC2
B7  B6 B5

Figure 1. The USB Type-C receptacle. Image courtesy of Microchip.

A2 AN A10 A9 A8 A7 AB A5 A4 A3 A2 A1l

- —-..
( GND veus[sau1| o- | o+ [ cc |vaus GND )
e

GND VBUS|vcom| sBU2|vBUS GND| -
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Figure 2. The USB Type-C plug. Image courtesy of Microchip.

(E.g., https://wwwe.allaboutcircuits.com/technical-articles/introduction-to-usb-type-c-which-pins-

power-delivery-data-transfer/).

24.  Defendant provides a product or system, including the ‘187 Accused Chargers, in
which the power circuitry of the power supply system converts power from an external power
source to DC power. For example, to charge a portable electronic device, a USB cable is connected
to the external USB power supply. Further, the other end of a USB cable is connected to the
charging port of the portable electronic device and the power supply is plugged into a standard
wall socket. Therefore, the external USB power supply system comprises power circuitry to
provide DC power to the portable electronic device.

B. Infringement for Compliance with Power Delivery Standard

25. Upon information and belief, Defendant has directly infringed claims 8 and 9, of
the ‘187 patent (in Texas, and elsewhere in the United States), by making, using, selling, offering

for sale and/or importing products including a power supply system, the power supply system
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being external to a portable electronic device and providing DC power, such products including,
but not limited to, the following: Urban Factory HUBEE Plus USB-C Multi-Stream Mobile Station
with 100-Watt Power Delivery (Item #5232138,Model #UBFTCM16UF); Urban Factory HUBEE
mini USB-C Multi-Display 4K Docking Station with 100-Watt Power Delivery (Item #5232136,
Model #UBFTCDA45UF); Just Wireless Portable Power Bank 15K USB-C/A - 15000mAh (Item
#3351754, Model #06175); Just Wireless 20,000mAh Power Bank with Fast Charge and 3 USB
Ports (Item #3351755, Model #06177); DEWALT Type C USB A Wall Outlet Charger 2 (Iltem
#1299595, Model #131 0851 DW2); DEWALT Type C USB A Car Charger 4 (Item #1299597,
Model #141 9009 DW?2); DEWALT Type C USB A Power Bank 2 (Item #2581903, Model #215
1643 DW2); and Naztech Micro USB USB-C Lightning Car Charger 2 (Item #3637774; Model
#14390) which comply with Universal Serial Bus Power Delivery Specification, Revision 2.0
January 2017. (““187 Accused PD Chargers”).

26. Defendant makes, uses, sells, offers for sale and/or imports products including the
‘187 Accused PD Chargers, that are or include a power supply system for providing DC power to
a portable electronic device, the power supply system (e.g., the ‘187 Accused PD Chargers) being
external to the portable electronic device. Upon information and belief, the ‘187 Accused PD
Chargers include circuitry that is compliant with at least Universal Serial Bus Type-C Cable and
Connector Specification, Release 1.0 August 2014 (along with other subsequent revisions of Type-
C specification), and Universal Serial Bus Power Delivery Specification, Revision 2.0 January
2017.

27.  On information and belief, Defendant provides the ‘187 Accused PD Chargers
which includes power circuitry to provide DC power. This element is met literally, or in the

alternative, under the doctrine of equivalents. For example, to charge a portable electronic device,
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a USB cable is connected to the USB power supply. Further, the other end of the USB cable is
connected to the charging port of a portable electronic device and the power supply is plugged into
a standard wall socket. Therefore, the USB power supply comprises power circuitry to provide DC
power to a portable electronic device.

28. Defendant provides a product or system, such as the ‘187 Accused PD Chargers,
that include data circuitry to receive a first signal originating from the portable electronic device
and to provide a second signal to the portable electronic device. This element is met literally, or in
the alternative, under the doctrine of equivalents. For example, a portable device provides a
CC1/CC2 signal (“first signal”) through the USB-C port to configure the device and transfer data.
For example, in response to the CC1/CC2 signal (“first signal”), the data circuitry of the ‘187
Accused PD Charger provides RX signal (“second signal”) to the portable electronic device to
configure the device and transfer data. The RX signal is an analog signal such that the signals are
able to assume a plurality of voltages.

The USB Type-C receptacle, plug and cable designs are intended to support future USB
functional extensions. As such, consideration was given to frequency scaling performance,
pin-out arrangement and the configuration mechanisms when developing this solution. The
definition of future USB functional extensions is not in the scope of this specification but
rather will be provided in future releases of the base USB Specification, i.e., beyond the

existing USB 3.1 Specification.

Figure 2-1 illustrates the comprehensive functional signal plan for the USB Type-C
receptacle, not all signals shown are required in all platforms or devices. As shown, the
receptacle signal list functionally delivers both USB 2.0 (D+ and D-) and USB 3.1 (TX and RX
pairs) data buses, USB power (VBUS) and ground (GND), Configuration Channel signals (CC1
and CC2), and two Sideband Use (SBU) signal pins. Multiple sets of USB data bus signal
locations in this Tayout facilitate being able to functionally map the USB signals independent
of plug orientation in the receptacle. For reference, the signal pins are labeled.

(E.g., https://www.those.ch/designtechnik/wp-content/uploads/2014/08/USB-Type-C-

Specification-Release-1.0.pdf, Universal Serial Bus Type-C Cable and Connector Specification,

Release 1.0 August 2014, Page 18).
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Figure 2-1 USB Type-C Receptacle Interface (Front View)

Al A2 A3 Al A5 I A6 A7 A8 A9 Al0 All Al12

GND || TX1+ | TX1- | veus | cc1 | D+ D- | sBUl | vsus | RX2- | RX2+ | GND
GND || RX1+ | RX1- | veus | sBU2 | D- D+ | cc2 | veus | T™X2- | T™X2+ | GND
B12 B11 B10 B9 __| B8 B7 B6 BS B4 B3 B2 B1
(E.g., https://www.those.ch/designtechnik/wp-content/uploads/2014/08/USB-Type-C-

Specification-Release-1.0.pdf, Universal Serial Bus Type-C Cable and Connector Specification,

Release 1.0 August 2014, Page 18).

To establish the proper routing of the active USB data bus from DFP to UFP, the standard
USB Type-C cable is wired such that a single CC wire is position aligned with the first USB
SuperSpeed signal pairs (SSTXp1/SSTXn1 and SSRXp1/SSRXn1) - in this way, the CC wire
and USB SuperSpeed data bus wires that are used for signaling within the cable track with
regard to the orientation and twist of the cable. By being able to detect which of the CC pins
(CC1 or CC2) at the receptacle is terminated by the UFP, the DFP is able to determine which
SuperSpeed USB signals are to be used for the connection and the DFP can use this to control
the functional switch for routing the SuperSpeed USB signal pairs. Similarly in the UFP,
detecting which of the CC pins at the receptacle is terminated by the DFP allows the UFP to
control the functional switch that routes its SuperSpeed USB signal pairs.

(E.g., https://www.those.ch/designtechnik/wp-content/uploads/2014/08/USB-Type-C-

Specification-Release-1.0.pdf, Universal Serial Bus Type-C Cable and Connector Specification,

Release 1.0 August 2014, Page 105).

5.2 Physical Layer Functions

The USB PD Physical Layer consists of a pair of transmitters and receivers that communicate across a single signal
wire (Vgus or CC). All communication is half duplex. The PHY Layer practices collision avoidance to minimize
communication errors on the channel.

(E.g., https://usb.org/sites/default/files/USB%20Power%20Delivery%2020210706.zip, Universal

Serial Bus Power Delivery Specification, Revision 2.0 Release January 2017, Page 104).
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2.3 Configuration Process

The USB Type-C receptacle, plug and cable solution incorporates a configuration process to
detect a downstream facing port to upstream facing port (DFP-to-UFP) connection for VBUS
management and host-to-device connected relationship determination.

The configuration process is used for the following:
e DFP-to-UFP attach/detach detection
e Plug orientation/cable twist detection
e Initial DFP-to-UFP (host-to-device) and power relationships detection
e USB Type-C VBUS current detection and usage
e [USBPD communication

e Discovery and configuration of functional extensions

(E.g., https://www.those.ch/designtechnik/wp-content/uploads/2014/08/USB-Type-C-

Specification-Release-1.0.pdf, Universal Serial Bus Type-C Cable and Connector Specification,

Release 1.0 August 2014, Page 20).

2.3.1 DFP-to-UFP Attach/Detach Detection

Initially, DFP-to-UFP attach is detected by a host or hub port (DFP) when one of the CC pins
at its USB Type-C receptacle senses a specified resistance to GND. Subsequently, DFP-to-
UFP detach is detected when the CC pin that was terminated at its USB Type-C receptacle is
no longer terminated to GND.

Power is not applied to the USB Type-C host or hub receptacle (VBUS or VCONN) until the DFP
detects the presence of an attached device (UFP) port. When a DFP-to-UFP attach is
detected, the DFP is expected to enable power to the receptacle and proceed to normal USB
operation with the attached device. When a DFP-to-UFP detach is detected, the port
sourcing VBUS removes power.

(E.g., https://www.those.ch/designtechnik/wp-content/uploads/2014/08/USB-Type-C-

Specification-Release-1.0.pdf, Universal Serial Bus Type-C Cable and Connector Specification,

Release 1.0 August 2014, Page 21).

2.3.2 Plug Orientation/Cable Twist Detection

The USB Type-C plug can be inserted into a receptacle in either one of two orientations,
therefore the CC pins enable a method for detecting plug orientation in order to determine
which SuperSpeed USB data signal pairs are functionally connected through the cable. This
allows for signal routing, if needed, within a DFP or UFP to be established for a successful
connection.

(E.g., https://www.those.ch/designtechnik/wp-content/uploads/2014/08/USB-Type-C-
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Specification-Release-1.0.pdf, Universal Serial Bus Type-C Cable and Connector Specification,

Release 1.0 August 2014, Page 21).

2.3.3 Initial DFP-to-UFP (host-to-device) and Power Relationships Detection

Unlike existing USB Type-A and Type-B receptacles and plugs, the mechanical characteristics
of the USB Type-C receptacle and plug do not inherently establish the relationship of USB
host and device ports. The CC pins on the receptacle also serve to establish an initial DFP-
to-UFP and power relationships prior to the normal USB enumeration process.

For the purpose of defining how the CC pins are used to establish the initial DFP-to-UFP
relationship, the following port behavior modes are defined.

1. Host-only - for this mode, the port exclusively behaves as a DFP

2. Device-only - for this mode, the port exclusively behaves as a UFP

3. Dual-role - for this mode, the port can behave either as a DFP or UFP

(E.g., https://www.those.ch/designtechnik/wp-content/uploads/2014/08/USB-Type-C-

Specification-Release-1.0.pdf, Universal Serial Bus Type-C Cable and Connector Specification,

Release 1.0 August 2014, Page 21).

Table 3-4 USB Type-C Receptacle Interface Pin Assignments

Pin Signgh Description Mating Pin Sipns Description Mating
Name Sequence Name Sequence

Al GND Ground return First B12 | GND Ground return First
Positive half of first Positive half of first

A2 SSTXp1 SuperSpeed TX Second B11 | SSRXp1 SuperSpeed RX Second
differential pair differential pair
Negative half of Negative half of

A3 SSTXn1 first SuperSpeed TX | Second B10 | SSRXn1 first SuperSpeed RX | Second
differential pair differential pair

A4 VBUS Bus Power First B9 VBUS Bus Power First

A5 | cc1 Configuration Second B8 | sBuz Sideband Use (SBU) | Second
Channel
Positive half of the Negative half of the

A6 Dp1 USB 2.0 differential Second B7 Dn2 USB 2.0 differential Second
pair - Position 1 pair - Position 2
Negative half of the Positive half of the

A7 Dn1l LSB 2.0 differential Second B6 Dp2 LSB 2.0 differential Second
pair - Position 1 pair - Position 2

A8 | sBU1 Sideband Use (SBU) | Second B5 | cc2 Configuration Second

Channel

A9 VBUS Bus Power First B4 VBUS Bus Power First
Negative half of Negative half of

A10 | SSRXn2 second SuperSpeed Second B3 SSTXn2 second SuperSpeed Second
RX differential pair TX differential pair
Positive half of Positive half of

A1l | SSRXp2 second SuperSpeed Second B2 SSTXp2 second SuperSpeed Second
RX differential pair TX differential pair

A12 | GND Ground return First B1 GND Ground return First
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(E.g., https://www.those.ch/designtechnik/wp-content/uploads/2014/08/USB-Type-C-

Specification-Release-1.0.pdf, Universal Serial Bus Type-C Cable and Connector Specification,

Release 1.0 August 2014, Page 49).

Figure 4-5 Pull-Up/Pull-Down CC Model

DFP monitors for UFP monitors for
orientation

connection
e\ cable /
Rp i cc ! Rd
L AAN—S O—AM—1
Rp / | : \Rd L
DFP monitors for l‘\ _________________________________________ ,v'. UFP monitors for
connection orientation
(E.g., https://www.those.ch/designtechnik/wp-content/uploads/2014/08/USB-Type-C-

Specification-Release-1.0.pdf, Universal Serial Bus Type-C Cable and Connector Specification,

Release 1.0 August 2014, Page 107).

Figure 4-6 Current Source/Pull-Down CC Model

UFP monitors for
orientation

DFP monitors for
connection

—AAM—4

UFP monitors for

DFP monitors for
orientation

connection

(E.g., https://www.those.ch/designtechnik/wp-content/uploads/2014/08/USB-Type-C-

Specification-Release-1.0.pdf, Universal Serial Bus Type-C Cable and Connector Specification,

Release 1.0 August 2014, Page 107).
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Figure 4-3 Logical Model for Data Bus Routing across USB Type-C-based Ports

Implementation without Switch Cable Implementation with Switch
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| @ " et R ok v > @ —
| 4 possible
Y wiring maps ‘ !
CC Logicand o ®© / @ o CC Logicand
VCONN switch cca () e — @) cca VCONN switch
(E.g., https://www.those.ch/designtechnik/wp-content/uploads/2014/08/USB-Type-C-

Specification-Release-1.0.pdf, Universal Serial Bus Type-C Cable and Connector Specification,

Release 1.0 August 2014, Page 105).

4.5.1.1 USB Data Bus Interface and USB Type-C Plug Flip-ability

Since the USB Type-C plug can be inserted in either right-side-up or upside-down position,
the hosts and devices that support USB data bus functionality must operate on the signal
pins that are actually connected end-to-end. In the case of USB 2.0, this is done by shorting
together the two D+ signal pins and the two D- signal pins in the DFP and UFP receptacles.
In the case of USB SuperSpeed signals, it requires the functional equivalent of a switch in
both the DFP and UFP to appropriately route the SuperSpeed TX and RX signal pairs to the
connected path through the cable.

(E.g., https://www.those.ch/designtechnik/wp-content/uploads/2014/08/USB-Type-C-

Specification-Release-1.0.pdf, Universal Serial Bus Type-C Cable and Connector Specification,

Release 1.0 August 2014, Page 104).

2.4 VBus

VBUS provides a path to deliver power between a host and a device, and between a charger
and a host/device. A simplified high-current supply capability is defined for hosts and
chargers that optionally support current levels beyond the USB 2.0 and USB 3.1
specifications. The USB Power Deliver: ification is supported.

Table 2-1 summarizes the power supply options available from the perspective of a device
with the USB Type-C connector. Not all options will be available to the device from all host

(E.g., https://www.those.ch/designtechnik/wp-content/uploads/2014/08/USB-Type-C-
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Specification-Release-1.0.pdf, Universal Serial Bus Type-C Cable and Connector Specification,

Release 1.0 August 2014, Page 22).

A6 A7 A12
D+ | D- GND
| D- | D+ GND
B12 B11 B10 B9 B8 B7 B6 B1

A12 AN A10 A9 A8 A7 A6

S GND
B6 B7 B8 B9 B10 B11 B12

B1 B2 B3 B4 B5

Figure 2. The USB Type-C plug. Image courtesy of Microchip.

(E.g., https://www.allaboutcircuits.com/technical-articles/introduction-to-usb-type-c-which-pins-

power-delivery-data-transfer/ ).

8.3.2.3 Power Negotiation

Figure 8-5 illustrates an example of a successful Message flow during Power Negotiation. The negotiation goes
through 5 distinct phases:

e The Source sends out its power capabilities in a Source_Capabilities Message.
e The Sink evaluates these capabilities and in the request phase selects one power level by sending a Request

Message.
* The Source evaluates the request and accepts the request with an Accept Message.
e The Source transitions to the new power level and then informs the Sink by sending a PS_RDY Message.

e The Sink starts using the new power level.

(E.g., https://usb.org/sites/default/files/USB%20Power%20Delivery%2020210706.zip, Universal

Serial Bus Power Delivery Specification, Revision 2.0 Release January 2017, Page 297)
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Figure 8-5 Successful Power Negotiation
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(E.g., https://usb.org/sites/default/files/USB%20Power%20Delivery%2020210706.zip, Universal

Serial Bus Power Delivery Specification, Revision 2.0 Release January 2017, Page 298)

To establish the proper routing of the active USB data bus from DFP to UFP, the standard
USB Type-C cable is wired such that a single CC wire is position aligned with the first USB
SuperSpeed signal pairs (SSTXp1/SSTXn1 and SSRXp1/SSRXn1) - in this way, the CC wire
and USB SuperSpeed data bus wires that are used for signaling within the cable track with
regard to the orientation and twist of the cable. By being able to detect which of the CC pins
(CC1 or CC2) at the receptacle is terminated by the UFP, the DFP is able to determine which
SuperSpeed USB signals are to be used for the connection and the DFP can use this to control
the functional switch for routing the SuperSpeed USB signal pairs. Similarly in the UFP,
detecting which of the CC pins at the receptacle is terminated by the DFP allows the UFP to
control the functional switch that routes its SuperSpeed USB signal pairs.

(E.g., https://www.those.ch/designtechnik/wp-content/uploads/2014/08/USB-Type-C-

Specification-Release-1.0.pdf, Universal Serial Bus Type-C Cable and Connector Specification,

Release 1.0 August 2014, Page 105).
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29. Defendant provides a product or system, such as the ‘187 Accused PD Chargers,
that include a connector disposed on a cable end, the connector having four conductors for
detachably mating with a power input opening of the portable electronic device, the first and
second conductors transferring the DC power and its ground reference to the portable electronic
device, the third conductor transferring the first signal from the portable electronic device to the
data circuitry, and the fourth conductor transferring the second signal from the data circuitry to the
portable electronic device. This element is met literally, or in the alternative, under the doctrine of
equivalents. For example, the adapter connects to the portable electronic device through a USB
cable. The USB cable has a connector of the type including but not limited to USB-C at one end
to detachably mate with the charging port of a portable electronic device. The connector comprises
VBUS (“first conductor”), GND (“second conductor”), CC1/CC2 (“third conductor”), and RX
(“fourth conductor”) pins. Further, the VBUS (Voltage line of the USB interface) pin is the voltage
line that provides DC power to the portable electronic device and the GND pin provides a ground
reference to the portable electronic device. Further, the CC1/CC2 pin provides the CC signal
(“first signal”) from the portable electronic device to the data circuitry of the adapter, and RX pin
provides the RX signal (“second signal”) from the data circuitry of the adapter to the portable
electronic device.

The USB Type-C receptacle, plug and cable designs are intended to support future USB
functional extensions. As such, consideration was given to frequency scaling performance,
pin-out arrangement and the configuration mechanisms when developing this solution. The
definition of future USB functional extensions is not in the scope of this specification but
rather will be provided in future releases of the base USB Specification, i.e., beyond the

existing USB 3.1 Specification.

Figure 2-1 illustrates the comprehensive functional signal plan for the USB Type-C
receptacle, not all signals shown are required in all platforms or devices. As shown, the
receptacle signal list functionally delivers both USB 2.0 (D+ and D-) and USB 3.1 (TX and RX
pairs) data buses, USB power (VBUS) and ground (GND), Configuration Channel signals (CC1
and CC2), and two Sideband Use (SBU) signal pins. Multiple sets of USB data bus signal
locations in this layout facilitate being able to functionally map the USB signals independent
of plug orientation in the receptacle. For reference, the signal pins are labeled.
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(E.g., https://www.those.ch/designtechnik/wp-content/uploads/2014/08/USB-Type-C-

Specification-Release-1.0.pdf, Universal Serial Bus Type-C Cable and Connector Specification,

Release 1.0 August 2014, Page 18).

Figure 2-1 USB Type-C Receptacle Interface (Front View)

Al A2 A3 A4 A5 I A6 A7 A8 A9 Al0 All Al12

GND || TX1+ | TX1- | veus | cc1 | D+ D- | sBul | vsus | RX2- | RX2+ | GND
GND || RX1+ | RX1- | veus | sBU2 | D- D+ | cc2 | veus | TX2- | TX2+ | GND
B12 B11 B10 B9 B8 B7 B6 BS B4 B3 B2 Bl
(E.g., https://www.those.ch/designtechnik/wp-content/uploads/2014/08/USB-Type-C-

Specification-Release-1.0.pdf, Universal Serial Bus Type-C Cable and Connector Specification,

Release 1.0 August 2014, Page 18).

To establish the proper routing of the active USB data bus from DFP to UFP, the standard
USB Type-C cable is wired such that a single CC wire is position aligned with the first USB
SuperSpeed signal pairs (SSTXp1/SSTXn1 and SSRXp1/SSRXn1) - in this way, the CC wire
and USB SuperSpeed data bus wires that are used for signaling within the cable track with
regard to the orientation and twist of the cable. By being able to detect which of the CC pins
(CC1 or CC2) at the receptacle is terminated by the UFP, the DFP is able to determine which
SuperSpeed USB signals are to be used for the connection and the DFP can use this to control
the functional switch for routing the SuperSpeed USB signal pairs. Similarly in the UFP,
detecting which of the CC pins at the receptacle is terminated by the DFP allows the UFP to
control the functional switch that routes its SuperSpeed USB signal pairs.

(E.g., https://www.those.ch/designtechnik/wp-content/uploads/2014/08/USB-Type-C-

Specification-Release-1.0.pdf, Universal Serial Bus Type-C Cable and Connector Specification,

Release 1.0 August 2014, Page 105).

5.2 Physical Layer Functions

The USB PD Physical Layer consists of a pair of transmitters and receivers that communicate across a single signal
wire (Vgus or CC). All communication is half duplex. The PHY Layer practices collision avoidance to minimize
communication errors on the channel.

(E.g., https://usb.org/sites/default/files/USB%20Power%20Delivery%2020210706.zip, Universal

Serial Bus Power Delivery Specification, Revision 2.0 Release January 2017, Page 104).
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2.3 Configuration Process

The USB Type-C receptacle, plug and cable solution incorporates a configuration process to
detect a downstream facing port to upstream facing port (DFP-to-UFP) connection for VBUS
management and host-to-device connected relationship determination.

The configuration process is used for the following:
e DFP-to-UFP attach/detach detection
e Plug orientation/cable twist detection
e Initial DFP-to-UFP (host-to-device) and power relationships detection
e USB Type-C VBUS current detection and usage
e [USBPD communication

e Discovery and configuration of functional extensions

(E.g., https://www.those.ch/designtechnik/wp-content/uploads/2014/08/USB-Type-C-

Specification-Release-1.0.pdf, Universal Serial Bus Type-C Cable and Connector Specification,

Release 1.0 August 2014, Page 20).

2.3.1 DFP-to-UFP Attach/Detach Detection

Initially, DFP-to-UFP attach is detected by a host or hub port (DFP) when one of the CC pins
at its USB Type-C receptacle senses a specified resistance to GND. Subsequently, DFP-to-
UFP detach is detected when the CC pin that was terminated at its USB Type-C receptacle is
no longer terminated to GND.

Power is not applied to the USB Type-C host or hub receptacle (VBUS or VCONN) until the DFP
detects the presence of an attached device (UFP) port. When a DFP-to-UFP attach is
detected, the DFP is expected to enable power to the receptacle and proceed to normal USB
operation with the attached device. When a DFP-to-UFP detach is detected, the port
sourcing VBUS removes power.

(E.g., https://www.those.ch/designtechnik/wp-content/uploads/2014/08/USB-Type-C-

Specification-Release-1.0.pdf, Universal Serial Bus Type-C Cable and Connector Specification,

Release 1.0 August 2014, Page 21).

2.3.2 Plug Orientation/Cable Twist Detection

The USB Type-C plug can be inserted into a receptacle in either one of two orientations,
therefore the CC pins enable a method for detecting plug orientation in order to determine
which SuperSpeed USB data signal pairs are functionally connected through the cable. This
allows for signal routing, if needed, within a DFP or UFP to be established for a successful
connection.

(E.g., https://www.those.ch/designtechnik/wp-content/uploads/2014/08/USB-Type-C-
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Specification-Release-1.0.pdf, Universal Serial Bus Type-C Cable and Connector Specification,

Release 1.0 August 2014, Page 21).

Figure 4-3 Logical Model for Data Bus Routing across USB Type-C-based Ports
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(E.g., https://www.those.ch/designtechnik/wp-content/uploads/2014/08/USB-Type-C-

Specification-Release-1.0.pdf, Universal Serial Bus Type-C Cable and Connector Specification,

Release 1.0 August 2014, Page 105).

4.5.1.1 USB Data Bus Interface and USB Type-C Plug Flip-ability

Since the USB Type-C plug can be inserted in either right-side-up or upside-down position,
the hosts and devices that support USB data bus functionality must operate on the signal
pins that are actually connected end-to-end. In the case of USB 2.0, this is done by shorting
together the two D+ signal pins and the two D- signal pins in the DFP and UFP receptacles.
In the case of USB SuperSpeed signals, it requires the functional equivalent of a switch in
both the DFP and UFP to appropriately route the SuperSpeed TX and RX signal pairs to the
connected path through the cable.

(E.g., https://www.those.ch/designtechnik/wp-content/uploads/2014/08/USB-Type-C-

Specification-Release-1.0.pdf, Universal Serial Bus Type-C Cable and Connector Specification,

Release 1.0 August 2014, Page 104).
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2.4 Vsus

VBUS provides a path to deliver power between a host and a device, and between a charger
and a host/device. A simplified high-current supply capability is defined for hosts and
chargers that optionally support current levels beyond the USB 2.0 and USB 3.1
specifications. The USB P r Deliver: ification is supported.

Table 2-1 summarizes the power supply options available from the perspective of a device
with the USB Type-C connector. Not all options will be available to the device from all host

(E.g., https://www.those.ch/designtechnik/wp-content/uploads/2014/08/USB-Type-C-

Specification-Release-1.0.pdf, Universal Serial Bus Type-C Cable and Connector Specification,

Release 1.0 August 2014, Page 22).

A1 A2 A3 A4 A5 A6 A7 A0 AN A12

us] cct| o+ | p- oD

B12 B11 B10 B9 B8 B7 B6 B3 B2 B1

Figure 1. The USB Type-C receptacle. Image courtesy of Microchip.

A12 A11 A10 A9 A8 A7 A6
BUs|ssu1| D- | b+

GND

B1 B2 B3 B4 BS B6 B7 B8 B9 B10 B11 B12

CONN|

Figure 2. The USB Type-C plug. Image courtesy of Microchip.

(E.g., https://wwwe.allaboutcircuits.com/technical-articles/introduction-to-usb-type-c-which-pins-

power-delivery-data-transfer/).

30.  Defendant provides a product or system with the data circuitry, such as in ‘187
Accused PD Charger, that in response to the first signal, provides the second signal to the portal

electronic device, the second signal being an analog signal having a parameter level to indicate to
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the portable electronic device the potential power output level of the power supply system. This

element is met literally, or in the alternative, under the doctrine of equivalents. For example, in

response to the CC1/CC2 signal (“first signal”), the data circuitry of the adapter provides RX signal

(“second signal”) to the portable electronic device to configure the device and transfer data. The

RX signal is an analog signal such that the signals are able to assume a plurality of voltages.

8.3.23 Power Negotiation

Figure 8-5 illustrates an example of a successful Message flow during Power Negotiation. The negotiation goes
through 5 distinct phases:

The Source sends out its power capabilities in a Source_Capabilities Message.

The Sink evaluates these capabilities and in the request phase selects one power level by sending a Request
Message.

The Source evaluates the request and accepts the request with an Accept Message.

The Source transitions to the new power level and then informs the Sink by sending a PS_RDY Message.
The Sink starts using the new power level.

(E.g., https://usb.org/sites/default/files/USB%20Power%20Delivery%2020210706.zip, Universal

Serial Bus Power Delivery Specification, Revision 2.0 Release January 2017, Page 297).
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Figure 8-5 Successful Power Negotiation

Source Sipk
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(E.g., https://usb.org/sites/default/files/USB%20Power%20Delivery%2020210706.zip, Universal

Serial Bus Power Delivery Specification, Revision 2.0 Release January 2017, Page 298).

To establish the proper routing of the active USB data bus from DFP to UFP, the standard
USB Type-C cable is wired such that a single CC wire is position aligned with the first USB
SuperSpeed signal pairs (SSTXp1/SSTXn1 and SSRXp1/SSRXn1) - in this way, the CC wire
and USB SuperSpeed data bus wires that are used for signaling within the cable track with
regard to the orientation and twist of the cable. By being able to detect which of the CC pins
(CC1 or CC2) at the receptacle is terminated by the UFP, the DFP is able to determine which
SuperSpeed USB signals are to be used for the connection and the DFP can use this to control
the functional switch for routing the SuperSpeed USB signal pairs. Similarly in the UFP,
detecting which of the CC pins at the receptacle is terminated by the DFP allows the UFP to
control the functional switch that routes its SuperSpeed USB signal pairs.

(E.g., https://www.those.ch/designtechnik/wp-content/uploads/2014/08/USB-Type-C-

Specification-Release-1.0.pdf, Universal Serial Bus Type-C Cable and Connector Specification,

Release 1.0 August 2014, Page 105).
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2.3 Configuration Process

The USB Type-C receptacle, plug and cable solution incorporates a configuration process to
detect a downstream facing port to upstream facing port (DFP-to-UFP) connection for VBUS
management and host-to-device connected relationship determination.

The configuration process is used for the following:
e DFP-to-UFP attach/detach detection
e Plug orientation/cable twist detection
e Initial DFP-to-UFP (host-to-device) and power relationships detection
e USB Type-C VBUS current detection and usage
e [USBPD communication

e Discovery and configuration of functional extensions

(E.g., https://www.those.ch/designtechnik/wp-content/uploads/2014/08/USB-Type-C-

Specification-Release-1.0.pdf, Universal Serial Bus Type-C Cable and Connector Specification,

Release 1.0 August 2014, Page 20).

2.3.1 DFP-to-UFP Attach/Detach Detection

Initially, DFP-to-UFP attach is detected by a host or hub port (DFP) when one of the CC pins
at its USB Type-C receptacle senses a specified resistance to GND. Subsequently, DFP-to-
UFP detach is detected when the CC pin that was terminated at its USB Type-C receptacle is
no longer terminated to GND.

Power is not applied to the USB Type-C host or hub receptacle (VBUS or VCONN) until the DFP
detects the presence of an attached device (UFP) port. When a DFP-to-UFP attach is
detected, the DFP is expected to enable power to the receptacle and proceed to normal USB
operation with the attached device. When a DFP-to-UFP detach is detected, the port
sourcing VBUS removes power.

(E.g., https://www.those.ch/designtechnik/wp-content/uploads/2014/08/USB-Type-C-

Specification-Release-1.0.pdf, Universal Serial Bus Type-C Cable and Connector Specification,

Release 1.0 August 2014, Page 21).

2.3.2 Plug Orientation/Cable Twist Detection

The USB Type-C plug can be inserted into a receptacle in either one of two orientations,
therefore the CC pins enable a method for detecting plug orientation in order to determine
which SuperSpeed USB data signal pairs are functionally connected through the cable. This
allows for signal routing, if needed, within a DFP or UFP to be established for a successful
connection.

(E.g., https://www.those.ch/designtechnik/wp-content/uploads/2014/08/USB-Type-C-
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Specification-Release-1.0.pdf, Universal Serial Bus Type-C Cable and Connector Specification,

Release 1.0 August 2014, Page 21).

Figure 4-3 Logical Model for Data Bus Routing across USB Type-C-based Ports

Implementation without Switch Cable Implementation with Switch
_, 4 possible active ‘—
SS channel routes
SSTX1 SSRX1
USB SSRX1 SSTX1 X uUsSB
chipset SSTX2 SSRX2 chipset
(Host, SSRX2 SSTX2 (Host,
Device [ Device
or Dual) s ® :t////; OF=, W or Dual)
| @ " et R ok v > @ J
4_ Possible
: wiring maps . ¥
CC Logic and o - / @ o CC Logic and
VCONN switch cca () e — @) cca VCONN switch
(E.g., https://www.those.ch/designtechnik/wp-content/uploads/2014/08/USB-Type-C-

Specification-Release-1.0.pdf, Universal Serial Bus Type-C Cable and Connector Specification,

Release 1.0 August 2014, Page 105).

4.5.1.1 USB Data Bus Interface and USB Type-C Plug Flip-ability

Since the USB Type-C plug can be inserted in either right-side-up or upside-down position,
the hosts and devices that support USB data bus functionality must operate on the signal
pins that are actually connected end-to-end. In the case of USB 2.0, this is done by shorting
together the two D+ signal pins and the two D- signal pins in the DFP and UFP receptacles.
In the case of USB SuperSpeed signals, it requires the functional equivalent of a switch in
both the DFP and UFP to appropriately route the SuperSpeed TX and RX signal pairs to the
connected path through the cable.

(E.g., https://www.those.ch/designtechnik/wp-content/uploads/2014/08/USB-Type-C-

Specification-Release-1.0.pdf, Universal Serial Bus Type-C Cable and Connector Specification,

Release 1.0 August 2014, Page 104).
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2.3.3 Initial DFP-to-UFP (host-to-device) and Power Relationships Detection

Unlike existing USB Type-A and Type-B receptacles and plugs, the mechanical characteristics
of the USB Type-C receptacle and plug do not inherently establish the relationship of USB
host and device ports. The CC pins on the receptacle also serve to establish an initial DFP-
to-UFP and power relationships prior to the normal USB enumeration process.

For the purpose of defining how the CC pins are used to establish the initial DFP-to-UFP
relationship, the following port behavior modes are defined.

1. Host-only - for this mode, the port exclusively behaves as a DFP

2. Device-only - for this mode, the port exclusively behaves as a UFP

3. Dual-role - for this mode, the port can behave either as a DFP or UFP

(E.g., https://www.those.ch/designtechnik/wp-content/uploads/2014/08/USB-Type-C-

Specification-Release-1.0.pdf, Universal Serial Bus Type-C Cable and Connector Specification,

Release 1.0 August 2014, Page 21).

Table 3-4 USB Type-C Receptacle Interface Pin Assignments

Pin S Description Mating Pin ShEnst Description Mating
Name Sequence Name Sequence

Al GND Ground return First B12 | GND Ground return First
Positive half of first Positive half of first

A2 SSTXp1 SuperSpeed TX Second B11 | SSRXp1 SuperSpeed RX Second
differential pair differential pair
Negative half of Negative half of

A3 SSTXn1 first SuperSpeed TX | Second B10 | SSRXn1 first SuperSpeed RX | Second
differential pair differential pair

A4 VBUS Bus Power First B9 VBUS Bus Power First

A5 | cc1 Configuration Second B8 | sBuz Sideband Use (SBU) | Second
Channel
Positive half of the Negative half of the

A6 Dp1 USB 2.0 differential Second B7 Dn2 USB 2.0 differential Second
pair - Position 1 pair - Position 2
Negative half of the Positive half of the

A7 Dn1 LSB 2.0 differential Second B6 Dp2 LUSB 2.0 differential Second
pair - Position 1 pair - Position 2

A8 | sBU1 Sideband Use (SBU) | Second B5 | cc2 Configuration Second

Channel

A9 VBUS Bus Power First B4 VBUS Bus Power First
Negative half of Negative half of

A10 | SSRXn2 second SuperSpeed Second B3 SSTXn2 second SuperSpeed Second
RX differential pair TX differential pair
Positive half of Positive half of

A1l | SSRXp2 second SuperSpeed Second B2 SSTXp2 second SuperSpeed Second
RX differential pair TX differential pair

A12 | GND Ground return First B1 GND Ground return First

(E.g., https://www.those.ch/designtechnik/wp-content/uploads/2014/08/USB-Type-C-

Specification-Release-1.0.pdf, Universal Serial Bus Type-C Cable and Connector Specification,
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Release 1.0 August 2014, Page 49).

Figure 4-5 Pull-Up/Pull-Down CC Model

DFP monitors for UFP monitors for
connection orientation
AN Cable Vs
Rp i cc ; Rd
Ao O—AM—4
Rp / | 5 \Rd L
DFP monitors for l‘\ _________________________________________ ,v'. UFP monitors for
connection orientation
(E.g., https://www.those.ch/designtechnik/wp-content/uploads/2014/08/USB-Type-C-

Specification-Release-1.0.pdf, Universal Serial Bus Type-C Cable and Connector Specification,

Release 1.0 August 2014, Page 107).

Figure 4-6 Current Source/Pull-Down CC Model

DFP monitors for UFP monitors for
connection orientation

DFP monitors for . ,a: UFP monitors for
comnection TTTTTTTTTTTTTTTTTTTTTTT orientation
(E.g., https://www.those.ch/designtechnik/wp-content/uploads/2014/08/USB-Type-C-

Specification-Release-1.0.pdf, Universal Serial Bus Type-C Cable and Connector Specification,

Release 1.0 August 2014, Page 107).
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A1 A2 A3 A4 A5 A6 A7 A8 A9 A10 A1 A12
GND us| cc1 | o+ | o- |sBu|vaus GND
GND usfseuz] o- [ o+ [ccz |veuseika] ono| -
B12 B11 B10 B9 B8 B7 B6 B5 B4 B3 B2 B1
Figure 1. The USB Type-C receptacle. Image courtesy of Microchip.
A12 A1 A10 A9 A8 A7 A6 A5 A4 A3 A2 A1
GND us[seut] o- [ o+ [ cc [veus] ki ono]
o BT | s
B1 B2 B3 B4 B5 B6 B7 B8 B9 B10 B11 B12

Figure 2. The USB Type-C plug. Image courtesy of Microchip.

(E.g., https://www.allaboutcircuits.com/technical-articles/introduction-to-usb-type-c-which-pins-

power-delivery-data-transfer/ ).

31. Defendant provides a product or system, including the ‘187 Accused PD Charger
in which the power circuitry of the power supply system converts power from an external power
source to DC power. For example, to charge a portable electronic device, a USB cable is connected
to the external USB power supply. Further, the other end of a USB cable is connected to the
charging port of the portable electronic device and the power supply is plugged into a standard
wall socket. Therefore, the external USB power supply system comprises power circuitry to
provide DC power to the portable electronic device.

C. Infringement for Compliance with Quick Charge Standard

32. Upon information and belief, Defendant has directly infringed claims 8 and 9, of

the ‘187 patent (in Texas, and elsewhere in the United States), by making, using, selling, offering
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for sale and/or importing products including a power supply system, the power supply system
being external to a portable electronic device and providing DC power, such products including,
but not limited to, the following: DEWALT Type C USB A Wall Outlet Charger 2 (Item #1299595,
Model #131 0851 DW2); DEWALT Type C USB A Car Charger 4 (Item #1299597, Model #141
9009 DW2); DEWALT Type C USB A Power Bank 2 (Item #2581903, Model #215 1643 DW2);
miLink Micro USB USB-C Lightning Combination Charger 3 (Item #4666486, Model #CC3-
J241); Trexonic 4-Port USB Charger with Quick Charge Technology, Silver, Type C and USB A
Connectors, 1000mAh Battery Power (Item #1646379; Model #849105170M); and RoadKing
Type C USB A Combination Charger 2 (Item #3722750; Model #RK03430) which comply with
Qualcomm Quick Charge 3.0 technology (““187 Accused QC Chargers”).

33. Defendant makes, uses, sells, offers for sale and/or imports products including the
187 Accused QC Chargers, that are or include a power supply system for providing DC power to
a portable electronic device, the power supply system (e.g., the ‘187 Accused QC Chargers) being
external to the portable electronic device. Upon information and belief, the ‘187 Accused QC
Chargers include circuitry that is compliant with at least Universal Serial Bus Type-C Cable and
Connector Specification, Release 1.0 August 2014 (along with other subsequent revisions of Type-

C specification), and Qualcomm Quick Charge 3.0 technology.
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Electrical / Electronics /| Mobile Devices & Accessories /| Mobile Device Chargers
DEWALT Type C; Usb A Wall Outlet Charger 2

Item #1299595 | Model #131 0851 DW2

Shop DEWALT v 27 QO

$36.48

$34.66 when you choose 5% savings on eligible purchases every day.
Leamn How

® Improve Your Charging Speed with this Type C Charging Block — PD-compatible
USB-C port provides 30W of charging power to compatible devices

® Geta 50% Charge in 30 Minutes — Quick Charge-enabled USB-A port charges
compatible devices up to 50% within 30 minutes

* Maximize Your Charge Time with Simultaneous Charging — DEWALT USB
charger adapter dual ports provide simultaneous power to each connected device

Pickup Delivery
Ready by Mon, Mar 18 As soon as Tomorrow

& FREE Pickup at Tyler Lowe's

Ready _Faster Nearby,

‘ 1 ‘ + Add to Cart

Join. Earn. Save. Learn More
Earn My Points on eligible purchases towards MyLowe's Money

Easy & Free Returns
I% Return your new, unused item in-store or ship it back to us free of

(E.g., https://www.lowes.com/pd/DEWALT-Type-C-USB-A-Wall-Outlet-Charger/1001435122?

idProductFound=false&idExtracted=true).

Electrical / Electronics / Mobile Devices & Accessories /| Mobile Device Chargers
DEWALT Type C; Usb A Car Charger 4

Item #1299597 | Model #141 9009 DW2

Shop DEWALT v o

i | $40.98
€

$38.93 when you choose 5% savings on eligible purchases every day.

and enables 4 USB devices to charge at the same time

e Optimized Power — USB charger delivers an optimized charge to USB devices
making it the perfect Android and iPhone car charger

e Fast-Charging — Features a Type C Power Delivery port and a Quick Charge-
enabled USB-A port that charges devices up to 50% within 30 minutes

= Lean How
e Simultaneous Charging — Fast-charging ports deliver 60W of available power
g. [#

Pickup Delivery
Ready by Mon, Mar 18 As soon as Tomorrow

® FREE Pickup at Tyler Lowe's

Ready Faster Nearby

‘ 1 ‘ + Add to Cart

Join. Earn. Save. Learn More

Earn My Points on eligible purchases towards MyLowe's Money

Easy & Free Returns
% Return your new, unused item in-store or ship it back to us free of

(E.g., https://www.lowes.com/pd/DEWALT-Type-C-USB-A-Car-Charger/1000976132?id
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ProductFound=false&idExtracted=true).

Electrical / Electronics / Mobile Devices & Accessories / Mobile Device Chargers

DEWALT Type C; Usb A Power Bank 2
Item #2581903 | Model #215 1643 DW2
v 3 Q0

$49.99

$47.49 when you choose 5% savings on eligible purchases every day.
Learn How

o Water-resistant (IP67) when the port cover is secured
® Type C PD and Quick Charge USB A ports charge devices rapidly
® Features a carabiner to conveniently hang on work belt, hooks or lanyards

What We Offer

@ Protection
From $6.97

Pickup Delivery
Ready within 3 hrs As soon as Tomorrow

® FREE Pickup at Tyler Lowe's
& 2in Stock Aisle 1 | Bay 1

Check Other Stores

’ 1 ‘ + Add to Cart

[0 ] Join. Earn. Save. Learn More
Earn My Points on eligible purchases towards MyLowe's Money

(E.g., https://www.lowes.com/pd/DEWALT-10-000-mAh-Powerbank/1003242934?idProduct

Found=false&idExtracted=true).

Electrical / Electronics /| Mobile Devices & Accessories /| Mobile Device Chargers

miLink Micro Usb; Usb-c; Lightning Combination Charger 3
Item #4666486 | Model #CC3-J241

Shop milink # A& k& v 1 ©

‘ $22.90

=] $21.76 when you choose 5% savings on eligible purchases every day.
Leam How

e Cigarette lighter port (DC) adapter
® Charge all your smart devices from one DC port
® USB-A charging port

Pickup Delivery
Ready by Thu, Mar 14 (Est.) As soon as Thu, Mar 14

& FREE Pickup at Tyler Lowe's

- T

[0 ] Join. Earn. Save. Learn More
Earn My Points on eligible purchases towards MyLowe's Money

Easy & Free Returns
I% Return your new, unused item in-store or ship it back to us free of
charge. Learn More

(E.g., https://www.lowes.com/pd/milLink-3-in-1-Car-USB-Charger-Type-C-USB-A-and-QC-3-
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0/5005469221?idProductFound=false&idExtracted=true).

Trexonic 4-Port USB Charger with Quick Charge Technology, Silver, Type C and USB A Connectors, 1000mAh Battery Power
item #1646379 | Model #849105170M

Shop Trexonic | Kk & ¥r v 1 O

$28.55

$27.12 when you choose 5% savings on eligible purchases every day.
Leam How

/\, THISITEM IS OUT OF STOCK
We'll notify you once this item is back in stock.

M Enter Email Address

Notify Me

® Can charge up to 5 devices simultaneously
® Quick charge technology for time saving
® Power indicator light

0
n
E]

+2 [0 Join. Earn. Save. Learn More

Earn My Points on eligible purchases towards MyLowe's Money

Easy & Free Returns
% Return your new, unused item in-store or ship it back to us free of
charge. Learn More

Trexonic's 5 Port Universal USB Compact Charging Station is staple for any home or office space. This 35.5 watts smart USB charging port allows you to charge 5 devices simultaneously at full speed

Powered for 2 tablets and 3 smartphones, charging station will quickly and effectively charge your devices to save you time. Its compact design makes it a perfect ally for organizing your working space or
taking it with you on the go. EXCEPTIONAL PERFORMANCE: Intelligent charging station with a 2.1A port for faster charge. It detects connected devices and delivers the optimal charging current for safe and
fast charging. It features a blue LED light to indicate whenever it is on. SPACE SAVING: With its several docks, this charging station allows to keep your space nice and tidy by keeping all your organized
charging devices together NO ADAPTER NEEDED: Charge up to 5 devices at full speed all at once without ever needing an extra adapter or power strip. REFINED SILVER FINISH: Perfect mix of practicality,
functionality and great design with the modem silver finish that'll add style and class to your space. UNIVERSAL COMPATIBILITY: The charging station features 100 to 240V input and is perfectly compatible
with virtually all iOS, Android and Windows smartphones, tablets or any other devices with a USB charge port. WARRANTY and SERVICE: We stand behind every product by offering 90days warranty and
extensive customer service. Please contact us with any question or concem you may have. Includes One 5 Port USB Charging Station (3.75-in x 2.6-in x 2.6-in - 0.35-Ibs)Very compact charging station, ideal to
carry from home to offices, school, during vacation travels or business trips.. ltem Dimensions: 3.75-in X 2.6-in x 2 6-in, Item Weight: 0.35-lbs

Can charge up to 5 devices simultaneously
Quick charge technology for time saving
Power indicator light

Compatible with most Android and 10S devices
Input: 100V-240V

Max total output: 5V 7.1A

Max output at port: 2 1A

B Propss Warning Label
PDF

(E.g., https://www.lowes.com/pd/Trexonic-Type-C-USB-A-USB-Charger/1001571060?id

ProductFound=false&idExtracted=true).
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Electrical / Electronics / Mobile Devices & Accessories /| Mobile Device Chargers
RoadKing Type C; USB A Combination Charger 2
Item #3722750 | Model #RK03430

Shop RoadKing vi1 [0

$55.65

E $52.87 when you choose 5% savings on eligible purchases every day.
Learn How

™ Buy Now, Pay Later
Pay’ $1867 with 3 monthly payments. Learn How

HEAVY-DUTY DC CHARGER
CHARGEUR cc ROBUSTE THIS ITEM IS OUT OF STOCK

We'll notify you once this item is back in stock.

UN=1?

‘ [ Enter Email Address

® Heavy-duty DC charger
® Heavy-duty vinyl construction: Standard level charging
® USB-C compatible: Safely charge and sync devices

Join. Earn. Save. Learn More

Earn My Points on eligible purchases towards MyLowe's Money

Easy & Free Returns
% Return your new unused item in-store or ship it back to us free of
charge. Learn More

This heavy-duty charger features a 6-foot coiled cable with a USB-C(TM) connection. Featuring two USB ports, this charger allows three devices to charge simultaneously while on-the-go. Have your devices
ready to go when you arrive at your destination.

« Heavy-duty DC charger

« Heavy-duty vinyl construction: Standard level charging B Propés Waming Label B warranty Guice
« USB-C compatible: Safely charge and sync devices J— -

« Dual USB plus charging cable: Charge up to 3 devices simultaneously -

« 6 foot heavy-duty coiled cable: Prevents tangling and makes cable easy to store

« 7.8 AMP total output: Powerful charging

« Qualcomm® Quick Charge(TM) 3.0 technology

« Fastest and most efficient charging for your devices

(E.g., https://www.lowes.com/pd/RoadKing-RoadKing-12V-DC-3-0-Charger-with-Dual-

USB/5001602165?idProductFound=false&idExtracted=true).

34.  On information and belief, Defendant provides the ‘187 Accused QC Chargers
which includes power circuitry to provide DC power. This element is met literally, or in the
alternative, under the doctrine of equivalents. For example, to charge a portable electronic device,
a USB cable is connected to the adapter. Further, the other end of the USB cable is connected to
the charging port of the portable electronic device and the adapter is plugged into a standard wall
socket. Therefore, the adapter comprises a power circuitry to provide DC power to portable

electronic devices.

76


https://www.lowes.com/pd/RoadKing-RoadKing-12V-DC-3-0-Charger-with-Dual-USB/5001602165?idProductFound=false&idExtracted=true
https://www.lowes.com/pd/RoadKing-RoadKing-12V-DC-3-0-Charger-with-Dual-USB/5001602165?idProductFound=false&idExtracted=true

Case 4:24-cv-00299-SDJ Document 1 Filed 04/05/24 Page 77 of 293 PagelD #: 77

UsSB USB Version: USB 3.0, USB 2.0
Power Management Maximum Input Voltage: 22 V
Charging Qualcomm?® Quick Charge™ Technology Support: Qualcomm?® Quick Charge™ 3.0

technology

Maximum Current: 2.6 A, 4.6 A

Interfaces Supported Interfaces: I'C
Operating Temperature Maximum Temperature: 85 °C
Range

Minimum Temperature: -30 °C

Package Package Type: WLCSP
Pitch: 0.4mm Pitch

Size: 296 x 3.31x 0.55 mm

(E.g., https://www.qgualcomm.com/products/quick-charge-30).

35. Defendant provides a product or system, such as the ‘187 Accused QC Chargers,
that include data circuitry to receive a first signal originating from the portable electronic device
and to provide a second signal to the portable electronic device. This element is met literally, or in
the alternative, under the doctrine of equivalents. For example, the ‘187 Accused QC Chargers
comprise data circuitry as described in the Universal Serial Bus Type-C Cable and Connector
Specification and Qualcomm Quick Charge 3.0 technology. For example, the D+ pin (DP pin on
the QC 3.0 controller present within the adapter) provides the first signal (D+ signal) from the
portable electronic device to the data circuitry of the adapter. The D- pin (DM pin on the QC 3.0
controller present within the adapter) provides the second signal (D- signal) from the data circuitry

of the adapter to the portable electronic device. The D+ (DP) and D- (DM) pins are used to
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establish communication between the portable electronic device and the adapter. The output

voltage and current and consequently the power values are controlled using the DP and DM pins.

Quick Charge 3.0 is engineered to refuel devices up to four times faster than
conventional charging. It is designed to charge twice as fast as Quick Charge 1.0
and to be 38 percent more efficient than Quick Charge 2.0. Now consumers can

spend even less time charging, and can grab and go more quickly.

How does it work? Quick Charge 3.0 employs Intelligent Negotiation for
Optimum Voltage (INOV), an algorithm which allows your portable device to
determine what power level to request at any point in time, enabling optimum
power transfer while maximizing efficiency. It also supports wider voltage
options, allowing a mobile device to dynamically adjust to the ideal voltage level
supported by that specific device. Specifically, Quick Charge 3.0 offers a more
granular range of voltages: 200mV increments, from 3.6V to 20V. That way your

phone can target one of dozens of power levels.

The technology has the same easy-to-implement design for OEMs as previous

versions. It's 100 percent backward-compatible with Quick Charge 1.0 and Quick

Charge 2.0 devices, and it supports a broad range of connectors: Quick Charge
3.0 can be implemented with USB Type-A, USB micro, USB Type-C, or
proprietary connectors. Quick Charge 2.0 is supported by a far-reaching

assortment of certified accessories, including wall chargers, car chargers,

battery packs, and power controllers; next-generation chargers will support
Quick Charge 3.0.

(E.g., https://www.qualcomm.com/news/ong/2015/09/14/introducing-quick-charge-30-next-

generation-fast-charging-technology).
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(E.g., https://www.onsemi.com/pdf/datasheet/ncp4371-d.pdf, page 12).

When a Type C receptacle is used, the CC1/CC2 pair is used for plug attach/detach
detection. It is also meant to support the USB-PD communication standard. The DP/DM
pair is meant to support:

« Battery Charging 1.2

+ Qualcomm® QuickCharge™ QC2.0 and QC3.0

(E.g., https://www.nxp.com/docs/en/data-sheet/ TEA19051BTK.pdf, page 7).

8.10 Communication

If a type-C receptacle is used, attach/detach detection and USB-PD communication is
provided on the CC pins.
DP and DM provide the communication interface for QC2.0 and QC3.0.

If a type-A receptacle is used, attach/detach detection can be disabled (via MTP). The
load switch is closed (when no protection is triggered).

(E.g., https://www.nxp.com/docs/en/data-sheet/ TEA19051BTK.pdf, page 15).

The output voltage and the output current can be controlled via USB-PD using the CC
pins. They can also be controlled via QC using the DP and DM pins.

(E.g., https://www.nxp.com/docs/en/data-sheet/ TEA19051BTK.pdf, page 7).
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FIGURE 6: BLOCK DIAGRAM OF USB3.0/3.1 UFP: SUPER-SPEED MUX
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(E.g., http://ww1.microchip.com/downloads/en/Appnotes/00001914B.pdf, page 7).
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(E.g., https://www.nxp.com/docs/en/data-sheet/ TEA19051BTK.pdf, page 6).
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4.5.1.1 USB Data Bus Interface and USB Type-C Plug Flip-ability

Since the USB Type-C plug can be inserted in either right-side-up or upside-down position,
the hosts and devices that support USB data bus functionality must operate on the signal
pins that are actually connected end-to-end. In the case of USB 2.0, this is done by shorting
together the two D+ signal pins and the two D- signal pins in the DFP and UFP receptacles.
In the case of USB SuperSpeed signals, it requires the functional equivalent of a switch in
both the DFP and UFP to appropriately route the SuperSpeed TX and RX signal pairs to the
connected path through the cable.

(E.g., https://www.those.ch/designtechnik/wp-content/uploads/2014/08/USB-Type-C-

Specification-Release-1.0.pdf, Universal Serial Bus Type-C Cable and Connector Specification,

Release 1.0 August 2014, Page 104).

Table 3-4 USB Type-C Receptacle Interface Pin Assignments

Pin Signal Description Mating Pin Signal Description Mating
Name Sequence Name Sequence

Al GND Ground return First B12 | GND Ground return First
Positive half of first Positive half of first

A2 SSTXp1 SuperSpeed TX Second B11 | SSRXp1l SuperSpeed RX Second
differential pair differential pair
Negative half of Negative half of

A3 SSTXn1 first SuperSpeed TX | Second B10 | SSRXn1 first SuperSpeed RX | Second
differential pair differential pair

A4 VBUS Bus Power First B9 VBuUS Bus Power First
Configuration .

A5 CcC1 Channel Second B8 SBU2 Sideband Use (SBU) | Second
Positive half of the Negative half of the

A6 Dpl USB 2.0 differential Second B7 Dn2 USB 2.0 differential Second
pair - Position 1 pair - Position 2
Negative half of the Positive half of the

A7 Dnl USB 2.0 differential Second B6 Dp2 USB 2.0 differential Second
pair - Position 1 pair - Position 2

. Configuration

AB SBU1 Sideband Use (SBU) Second BS CcCc2 Channel Second

A9 VBUS Bus Power First B4 VBUS Bus Power First
Negative half of Negative half of

A10 | SSRXn2 second SuperSpeed Second B3 SSTXn2 second SuperSpeed Second
RX differential pair TX differential pair
Positive half of Positive half of

A1l | SSRXp2 second SuperSpeed Second B2 SSTXp2 second SuperSpeed Second
RX differential pair TX differential pair

(E.g., https://www.those.ch/designtechnik/wp-content/uploads/2014/08/USB-Type-C-

Specification-Release-1.0.pdf, Universal Serial Bus Type-C Cable and Connector Specification,

Release 1.0 August 2014, Page 49).

81



https://www.those.ch/designtechnik/wp-content/uploads/2014/08/USB-Type-C-Specification-Release-1.0.pdf
https://www.those.ch/designtechnik/wp-content/uploads/2014/08/USB-Type-C-Specification-Release-1.0.pdf
https://www.those.ch/designtechnik/wp-content/uploads/2014/08/USB-Type-C-Specification-Release-1.0.pdf
https://www.those.ch/designtechnik/wp-content/uploads/2014/08/USB-Type-C-Specification-Release-1.0.pdf

Case 4:24-cv-00299-SDJ Document 1 Filed 04/05/24 Page 82 of 293 PagelD #: 82

Figure 4-3 Logical Model for Data Bus Routing across USB Type-C-based Ports
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https://www.those.ch/designtechnik/wp-content/uploads/2014/08/USB-Type-C-

Specification-Release-1.0.pdf, Universal Serial Bus Type-C Cable and Connector Specification,

Release 1.0 August 2014, Page 105).
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Figure 1. The USB Type-C receptacle. Image courtesy of Microchip.
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B3 B4 B6 B7 B10 B11

Figure 2. The USB Type-C plug. Image courtesy of Microchip.
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(E.g., https://www.allaboutcircuits.com/technical-articles/introduction-to-usb-type-c-which-pins-

power-delivery-data-transfer/ ).

36. Defendant provides a product or system, such as the ‘187 Accused QC Chargers,
that include a connector disposed on a cable end, the connector having four conductors for
detachably mating with a power input opening of the portable electronic device, the first and
second conductors transferring the DC power and its ground reference to the portable electronic
device, the third conductor transferring the first signal from the portable electronic device to the
data circuitry, and the fourth conductor transferring the second signal from the data circuitry to
the portable electronic device. This element is met literally, or in the alternative, under the
doctrine of equivalents. For example, the adapter comprises data circuitry as described in the
Universal Serial Bus Type-C Cable and Connector Specification and Qualcomm Quick Charge
3.0 technology. For example, the ‘187 Accused QC Chargers connect to the portable electronic
device through a USB cable. The USB cable has a connector of the type including but not limited
to USB-C at one end to detachably mate with the charging port of a portable electronic device.
The connector comprises VBUS (“first conductor’), GND (“second conductor”), D+ (“third
conductor”), and D- (“fourth conductor”) pins. The D+ pins connect with the DP/D+ pin and the
D- pin connects with the DM/D- pin of the controller (present within the adapter) to support
Qualcomm Quick Charge 3.0 technology.

The USB Type-C receptacle, plug and cable designs are intended to support future USB
functional extensions. As such, consideration was given to frequency scaling performance,
pin-out arrangement and the configuration mechanisms when developing this solution. The
definition of future USB functional extensions is not in the scope of this specification but
rather will be provided in future releases of the base USB Specification, i.e., beyond the
existing USB 3.1 Specification.

Figure 2-1 illustrates the comprehensive functional signal plan for the USB Type-C
receptacle, not all signals shown are required in all platforms or devices. As shown, the
receptacle signal list functionally delivers both USB 2.0 (D+ and D-) and USB 3.1 (TX and RX
pairs) data buses, USB power (VBUS) and ground (GND), Configuration Channel signals (CC1
and CC2), and two Sideband Use (SBU) signal pins. Multiple sets of USB data bus signal
Tocations in this layout facilitate being able to functionally map the USB signals independen
of plug orientation in the receptacle. For reference, the signal pins are labeled.
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(E.g.,

https://www.those.ch/designtechnik/wp-content/uploads/2014/08/USB-Type-C-

Specification-Release-1.0.pdf, Universal Serial Bus Type-C Cable and Connector Specification,

Release 1.0 August 2014, Page 18).

Figure 2-1 USB Type-C Receptacle Interface (Front View)

A2 A3 A4 AS A6 A7 A8 A9 Al0 All

GND [| Txa+ | Txa1- | veus | ccr | b+ | - [sBui| veus [|Rxa- | mxa+

GND ‘ RX1+ | RX1- I VBUS l SBU2 D- l D+ cc2 VBUS I ™2~ I X2+ ‘ GND

(E.g.,

B11 B10 B9 B8 B7 B6 B5 B4 B3 B2

https://www.those.ch/designtechnik/wp-content/uploads/2014/08/USB-Type-C-

Specification-Release-1.0.pdf, Universal Serial Bus Type-C Cable and Connector Specification,

Release 1.0 August 2014, Page 18).

2.3 Configuration Process

The USB Type-C receptacle, plug and cable solution incorporates a configuration process to
detect a downstream facing port to upstream facing port (DFP-to-UFP) connection for VBUS
management and host-to-device connected relationship determination.

The configuration process is used for the following:

(E.g.,

DFP-to-UFP attach/detach detection

Plug orientation/cable twist detection

Initial DFP-to-UFP (host-to-device) and power relationships detection
USB Type-C VBUS current detection and usage

USB PD communication

Discovery and configuration of functional extensions

https://www.those.ch/designtechnik/wp-content/uploads/2014/08/USB-Type-C-

Specification-Release-1.0.pdf, Universal Serial Bus Type-C Cable and Connector Specification,

Release 1.0 August 2014, Page 20).
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Figure 4-3 Logical Model for Data Bus Routing across USB Type-C-based Ports
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(E.g., https://www.those.ch/designtechnik/wp-content/uploads/2014/08/USB-Type-C-

Specification-Release-1.0.pdf, Universal Serial Bus Type-C Cable and Connector Specification,

Release 1.0 August 2014, Page 105).

4.5.1.1 USB Data Bus Interface and USB Type-C Plug Flip-ability

Since the USB Type-C plug can be inserted in either right-side-up or upside-down position,
the hosts and devices that support USB data bus functionality must operate on the signal
pins that are actually connected end-to-end. In the case of USB 2.0, this is done by shorting
together the two D+ signal pins and the two D- signal pins in the DFP and UFP receptacles.
In the case of USB SuperSpeed signals, it requires the functional equivalent of a switch in
both the DFP and UFP to appropriately route the SuperSpeed TX and RX signal pairs to the
connected path through the cable.

(E.g., https://www.those.ch/designtechnik/wp-content/uploads/2014/08/USB-Type-C-

Specification-Release-1.0.pdf, Universal Serial Bus Type-C Cable and Connector Specification,

Release 1.0 August 2014, Page 104).
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2.4 Vsus

VBUS provides a path to deliver power between a host and a device, and between a charger
and a host/device. A simplified high-current supply capability is defined for hosts and
chargers that optionally support current levels beyond the USB 2.0 and USB 3.1
specifications. The USB Power Deliver: ification is supported.

Table 2-1 summarizes the power supply options available from the perspective of a device
with the USB Type-C connector. Not all options will be available to the device from all host

(E.g., https://www.those.ch/designtechnik/wp-content/uploads/2014/08/USB-Type-C-

Specification-Release-1.0.pdf, Universal Serial Bus Type-C Cable and Connector Specification,

Release 1.0 August 2014, Page 22).

A12 A1l A10 A9 A8 A7 A6 A5 A4 A3 A2 A1
D- | D+

GND GND

B1 B6  B7 B8 B9 B10 B11 B12

Figure 2. The USB Type-C plug. Image courtesy of Microchip.

(E.g., https://www.allaboutcircuits.com/technical-articles/introduction-to-usb-type-c-which-pins-

power-delivery-data-transfer/).
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UsB USB Version: USB 3.0, USB 2.0

Power Management Meximum Input Voltage: 22V

Charging Qualcomm?® Quick Charge™ Technology Support: Qualcomm® Quick Charge™ 3.0
technology

Maximum Current: 2.6 A, 4.6 A

Interfaces Supported Interfaces: I°'C
Operating Temperature Meximum Temperature: 85 °C
Range

Minimum Temperature: -30 °C

Package Package Type: WLCSP
Pitch: 0.4mm Pitch

Size: 296 x 3.31x 0.55 mm

(E.g., https://www.qualcomm.com/products/quick-charge-30).
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Quick Charge 3.0 is engineered to refuel devices up to four times faster than
conventional charging. It is designed to charge twice as fast as Quick Charge 1.0
and to be 38 percent more efficient than Quick Charge 2.0. Now consumers can

spend even less time charging, and can grab and go more quickly.

How does it work? Quick Charge 3.0 employs Intelligent Negotiation for
Optimum Voltage (INOV), an algorithm which allows your portable device to
determine what power level to request at any point in time, enabling optimum
power transfer while maximizing efficiency. It also supports wider voltage
options, allowing a mobile device to dynamically adjust to the ideal voltage level
supported by that specific device. Specifically, Quick Charge 3.0 offers a more
granular range of voltages: 200mV increments, from 3.6V to 20V. That way your

phone can target one of dozens of power levels.

The technology has the same easy-to-implement design for OEMs as previous

versions. It's 100 percent backward-compatible with Quick Charge 1.0 and Quick

Charge 2.0 devices, and it supports a broad range of connectors: Quick Charge
3.0 can be implemented with USB Type-A, USB micro, USB Type-C, or
proprietary connectors. Quick Charge 2.0 is supported by a far-reaching

assortment of certified accessories, including wall chargers, car chargers,

battery packs, and power controllers; next-generation chargers will support
Quick Charge 3.0.

(E.g., https://www.qualcomm.com/news/ong/2015/09/14/introducing-quick-charge-30-next-

generation-fast-charging-technology).
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Figure 20. Dual Discharge Path - Application Idea (USB-Type C Adapter)

(E.g., https://www.onsemi.com/pdf/datasheet/ncp4371-d.pdf, page 12).
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FIGURE 6: BLOCK DIAGRAM OF USB3.0/3.1 UFP: SUPER-SPEED MUX
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(E.g., http://ww1.microchip.com/downloads/en/Appnotes/00001914B.pdf, page 7).
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(E.g., https://www.nxp.com/docs/en/data-sheet/ TEA19051BTK.pdf, page 6).
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13 Application information
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Figure 7. Typical application diagram, including TEA1938, TEA1999 (low-side SR), and TEA19051BTK

(E.g., https://www.nxp.com/docs/en/data-sheet/ TEA19051BTK.pdf, page 28).
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7.2 Pin description

Table 3. Pin description

‘ Symbol Pin Description

'vee 1 supply voltage

‘ OPTO 2 'OPTO driver

‘ SGND 3 sense ground

‘ GPIO1 4 general-purpose input/output

\ ISNS 5 current sense input

| GPIO2 6 general-purpose input/output

VSNS /& voltage sense input

SCL 8 I°C clock line

SDA 9 I°C data line

DM 10 negative terminal of the data communication line

DP 11 positive terminal of the data communication line

CC2 12 type C CC2 line detection and USB-PD communication
CC1 13 type C CC1 line detection and USB-PD communication
\ DISCH 14 fast discharge sink

1 GND 15 ground

'SW 16 NMOS gate drive output

} EDP 17 'exposed die pad

(E.g., https://www.nxp.com/docs/en/data-sheet/ TEA19051BTK.pdf, page 6).

When a Type C receptacle is used, the CC1/CC2 pair is used for plug attach/detach
detection. It is also meant to support the USB-PD communication standard. The DP/DM
pair is meant to support:

« Battery Charging 1.2
+ Qualcomm® QuickCharge™ QC2.0 and QC3.0

(E.g., https://www.nxp.com/docs/en/data-sheet/ TEA19051BTK.pdf, page 7).

8.10 Communication

If a type-C receptacle is used, attach/detach detection and USB-PD communication is
provided on the CC pins.
DP and DM provide the communication interface for QC2.0 and QC3.0.

If a type-A receptacle is used, attach/detach detection can be disabled (via MTP). The
load switch is closed (when no protection is triggered).

(E.g., https://www.nxp.com/docs/en/data-sheet/ TEA19051BTK.pdf, page 15).
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The output voltage and the output current can be controlled via USB-PD using the CC
pins. They can also be controlled via QC using the DP and DM pins.

(E.g., https://www.nxp.com/docs/en/data-sheet/ TEA19051BTK.pdf, page 7).

37. Defendant provides a product or system with data circuitry, such as in ‘187
Accused Chargers, that in response to the first signal, provides the second signal to the portal
electronic device, the second signal being an analog signal having a parameter level to indicate to
the portable electronic device the potential power output level of the power supply system. This
element is met literally, or in the alternative, under the doctrine of equivalents. For example, in
response to the D+ signal (“first signal”), the data circuitry of the adapter provides D- signal
(“second signal”) to the portable electronic device to configure the device voltage and current,
and transfer data. The D+ (DP) and D- (DM) pins are used to establish communication between
the portable electronic device and the adapter. The output voltage and current and consequently
the power values are controlled using the DP and DM pins. The D- signal is an analog signal

such that the signals are able to assume a plurality of voltages.
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Quick Charge 3.0 is engineered to refuel devices up to four times faster than
conventional charging. It is designed to charge twice as fast as Quick Charge 1.0
and to be 38 percent more efficient than Quick Charge 2.0. Now consumers can

spend even less time charging, and can grab and go more quickly.

How does it work? Quick Charge 3.0 employs Intelligent Negotiation for
Optimum Voltage (INOV), an algorithm which allows your portable device to
determine what power level to request at any point in time, enabling optimum
power transfer while maximizing efficiency. It also supports wider voltage
options, allowing a mobile device to dynamically adjust to the ideal voltage level
supported by that specific device. Specifically, Quick Charge 3.0 offers a more
granular range of voltages: 200mV increments, from 3.6V to 20V. That way your

phone can target one of dozens of power levels.

The technology has the same easy-to-implement design for OEMs as previous

versions. It's 100 percent backward-compatible with Quick Charge 1.0 and Quick

Charge 2.0 devices, and it supports a broad range of connectors: Quick Charge
3.0 can be implemented with USB Type-A, USB micro, USB Type-C, or
proprietary connectors. Quick Charge 2.0 is supported by a far-reaching

(E.g.,

assortment of certified accessories, including wall chargers, car chargers,

battery packs, and power controllers; next-generation chargers will support
Quick Charge 3.0.

https://www.qualcomm.com/news/onqg/2015/09/14/introducing-quick-charge-30-next-

generation-fast-charging-technology).
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Figure 20. Dual Discharge Path - Application Idea (USB-Type C Adapter)
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(E.g., https://www.onsemi.com/pdf/datasheet/ncp4371-d.pdf, page 12).

FIGURE 6: BLOCK DIAGRAM OF USB3.0/3.1 UFP: SUPER-SPEED MUX
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(E.g., http://ww1.microchip.com/downloads/en/Appnotes/00001914B.pdf, page 7).
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(E.g., https://www.nxp.com/docs/en/data-sheet/ TEA19051BTK.pdf, page 6).
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13 Application information
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Figure 7. Typical application diagram, including TEA1938, TEA1999 (low-side SR), and TEA19051BTK

(E.g., https://www.nxp.com/docs/en/data-sheet/ TEA19051BTK.pdf, page 28).
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7.2 Pin description

Table 3. Pin description

‘ Symbol Pin Description

'vee 1 supply voltage

‘ OPTO 2 'OPTO driver

‘ SGND 3 sense ground

‘ GPIO1 4 general-purpose input/output

\ ISNS 5 current sense input

| GPIO2 6 general-purpose input/output

VSNS /& voltage sense input

SCL 8 I°C clock line

SDA 9 I°C data line

DM 10 negative terminal of the data communication line

DP 11 positive terminal of the data communication line

CC2 12 type C CC2 line detection and USB-PD communication
CC1 13 type C CC1 line detection and USB-PD communication
\ DISCH 14 fast discharge sink

‘ GND 15 ground

‘ SW 16 ' NMOS gate drive output

1 EDP 17 'exposed die pad

(E.g., https://www.nxp.com/docs/en/data-sheet/ TEA19051BTK.pdf, page 6).

When a Type C receptacle is used, the CC1/CC2 pair is used for plug attach/detach
detection. It is also meant to support the USB-PD communication standard. The DP/DM

pair is meant to support:
« Battery Charging 1.2

+ Qualcomm® QuickCharge™ QC2.0 and QC3.0

(E.g., https://www.nxp.com/docs/en/data-sheet/ TEA19051BTK.pdf, page 7).

8.10 Communication

If a type-C receptacle is used, attach/detach detection and USB-PD communication is

provided on the CC pins.

DP and DM provide the communication interface for QC2.0 and QC3.0.

If a type-A receptacle is used, attach/detach detection can be disabled (via MTP). The
load switch is closed (when no protection is triggered).
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(E.g., https://www.nxp.com/docs/en/data-sheet/ TEA19051BTK.pdf, page 15).

The output voltage and the output current can be controlled via USB-PD using the CC
pins. They can also be controlled via QC using the DP and DM pins.

(E.g., https://www.nxp.com/docs/en/data-sheet/ TEA19051BTK.pdf, page 7).

Figure 4-3 Logical Model for Data Bus Routing across USB Type-C-based Ports
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(E.g., https://www.those.ch/designtechnik/wp-content/uploads/2014/08/USB-Type-C-

Specification-Release-1.0.pdf, Universal Serial Bus Type-C Cable and Connector Specification,

Release 1.0 August 2014, Page 105).

4.5.1.1 USB Data Bus Interface and USB Type-C Plug Flip-ability

Since the USB Type-C plug can be inserted in either right-side-up or upside-down position,
the hosts and devices that support USB data bus functionality must operate on the signal
pins that are actually connected end-to-end. In the case of USB 2.0, this is done by shorting
together the two D+ signal pins and the two D- signal pins in the DFP and UFP receptacles.
In the case of USB SuperSpeed signals, it requires the functional equivalent of a switch in
both the DFP and UFP to appropriately route the SuperSpeed TX and RX signal pairs to the
connected path through the cable.
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(E.g., https://www.those.ch/designtechnik/wp-content/uploads/2014/08/USB-Type-C-

Specification-Release-1.0.pdf, Universal Serial Bus Type-C Cable and Connector Specification,

Release 1.0 August 2014, Page 104).

Table 3-4 USB Type-C Receptacle Interface Pin Assignments

Pin Signal Description Mating Pin Signal Description Mating
Name Sequence Name Sequence

Al GND Ground return First B12 | GND Ground return First
Positive half of first Positive half of first

A2 SSTXp1 SuperSpeed TX Second B11 | SSRXp1l SuperSpeed RX Second
differential pair differential pair
Negative half of Negative half of

A3 SSTXn1 first SuperSpeed TX | Second B10 | SSRXn1 first SuperSpeed RX | Second
differential pair differential pair

A4 VBUS Bus Power First B9 VBUS Bus Power First
Configuration .

A5 cc1 Channel Second B8 SBU2 Sideband Use (SBU) | Second
Positive half of the Negative half of the

A6 Dpl USB 2.0 differential Second B7 Dn2 USB 2.0 differential Second
pair - Position 1 pair - Position 2
Negative half of the Positive half of the

A7 Dnl USB 2.0 differential Second B6 Dp2 USB 2.0 differential Second
pair - Position 1 pair - Position 2

. Configuration

AB SBU1 Sideband Use (SBU) | Second B5 cc2 Channel Second

A9 VBUS Bus Power First B4 VBUS Bus Power First
Negative half of Negative half of

A10 | SSRXn2 second SuperSpeed Second B3 SSTXn2 second SuperSpeed Second
RX differential pair TX differential pair
Positive half of Positive half of

A1l | SSRXp2 second SuperSpeed Second B2 SSTXp2 second SuperSpeed Second
RX differential pair TX differential pair

(E.g., https://www.those.ch/designtechnik/wp-content/uploads/2014/08/USB-Type-C-

Specification-Release-1.0.pdf, Universal Serial Bus Type-C Cable and Connector Specification,

Release 1.0 August 2014, Page 49).
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Figure 1. The USB Type-C receptacle. Image courtesy of Microchip.
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Figure 2. The USB Type-C plug. Image courtesy of Microchip.

(E.g., https://www.allaboutcircuits.com/technical-articles/introduction-to-usb-type-c-which-pins-

power-delivery-data-transfer/).

38. Defendant provides a product or system, including the ‘187 Accused QC Chargers,
in which the power circuitry of the power supply system converts power from an external power
source to DC power. For example, to charge a portable electronic device, a USB cable is connected
to the external USB power supply. Further, the other end of a USB cable is connected to the
charging port of the portable electronic device and the power supply is plugged into a standard
wall socket. Therefore, the external USB power supply system comprises power circuitry to
provide DC power to the portable electronic device.

D. Indirect Infringement

39. Upon information and belief, Defendant has been and now is indirectly infringing

by way of inducing infringement and contributing to the infringement of the asserted claims of the
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‘187 patent in the State of Texas, in this District, and elsewhere in the United States, by providing
the <187 Accused Chargers for use as described above by Defendant’s customers. Defendant
advertised, offered for sale, and/or sold the ‘187 Accused Chargers (and continues to advertise,
offer to sell, and sell) to its customers for use in a manner that Defendant knew infringed at least
one claim of the ‘187 patent. For example, Defendant advertises and sells the <187 Accused
Chargers. Defendant is a direct and indirect infringer, and its customers using the <187 Accused
Chargers are direct infringers. Defendant had actual knowledge of the ‘187 patent at least as early
as when they received a letter from Plaintiff sent on August 1, 2023, asserting that the ‘187
Accused Chargers infringed claims of the ‘187 patent and they were provided a claim chart that
provided evidence of the infringement. Defendant has known of its infringement since at least
that date as a result of the accusations of infringement in the notice letter. Defendant has therefore
also known that the use of the <187 Accused Chargers by its customers infringed at least one claim
of the ‘187 patent since at least the date they received the letter.

40. On information and belief, since becoming aware of the ‘187 patent and of the
infringement through advertising and offering for sale the <187 Accused Chargers for use by its
customers, Defendant is and has been committing the act of inducing infringement by specifically
intending to induce infringement by providing the ‘187 Accused Chargers to its customers and by
aiding and abetting its use in a manner known to infringe by Defendant. Since becoming aware
of the infringing use of the ‘187 Accused Chargers, Defendant knew that the use of the ‘187
Accused Chargers by its customers as a charger with a portable electronic device (including a
rechargeable battery) constituted direct patent infringement. Despite this knowledge, Defendant
continued and continues to encourage and induce its customers to use the ‘187 Accused Chargers

to infringe as described above and provided instructions (and continues such acts) for using the
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‘187 Accused Chargers to infringe, including through advertisements. Defendant therefore
knowingly induced infringement (and continues to induce infringement) and specifically intended
to (and intends to) encourage and induce the infringement of the ‘187 patent by its customers.

41.  On information and belief, since Defendant became aware of the acts of
infringement at least as of the date of receipt of the notice letter, Defendant is and has been
committing the act of contributory infringement by intending to provide the ‘187 Accused
Chargers to its customers knowing that such devices are a material part of the claimed invention,
knowing that its use was made and adapted for infringement of the ‘187 patent as described above,
and further knowing that the accused aspect of the <187 Accused Chargers described above is not
a staple article or commodity of commerce suitable for substantially noninfringing use. As
described above, Defendant was aware that all material claim limitations are satisfied by the use
and implementation of the ‘187 Accused Chargers by Defendant’s customers in the manner
described above yet continued to provide the ‘187 Accused Chargers to its customers knowing that
it is a material part of the claimed invention. As described above, since learning of the
infringement, Defendant knew that the use and implementation of the ‘187 Accused Chargers by
its customers was made and adapted for infringement of the ‘187 patent. A new act of direct
infringement occurred each time a customer implemented and/or used the <187 Accused Chargers
in the manner described above. After Defendant became aware that the use of the ‘187 Accused
Chargers infringes at least one claim of the ‘187 patent, Defendant knew that each such new use
was made and adapted for infringement of at least one claim of the ‘187 patent and Defendant
continued to advertise and provide the 187 Accused Chargers for such infringing activities.

Furthermore, as described more fully above, the ‘187 Accused Chargers have functionality
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designed for use in a system in the manner described above and is therefore not a staple article or
commodity of commerce suitable for substantially noninfringing use.

42. Upon information and belief, Defendant has been and now is willfully infringing
the asserted claims of the ‘187 patent in Texas, in this District, and elsewhere in the United States.
As explained above, Defendant was informed of its infringement of the ‘187 patent by way of the
August 1, 2023, letter sent to Defendant, including claim charts demonstrating Defendant’s
infringement. As a result of the letter, Defendant should have known that its actions constituted
an unjustifiably high risk of infringement. Despite the letter and knowledge that the risk of
infringement was either known or so obvious that it should have been known, Defendant continued
its infringing actions.

43.  Plaintiff has been damaged as a result of Defendant’s infringing conduct.
Defendant is thus liable to Plaintiff for damages in an amount that adequately compensates
Plaintiff for such Defendant’s infringement of the ‘187 patent, i.e., in an amount that by law cannot
be less than a reasonable royalty for the use of the patented technology, together with interest and
costs as fixed by this Court under 35 U.S.C. § 284.

V. COUNTII
(PATENT INFRINGEMENT OF UNITED STATES PATENT NO. 10,855,087)

44, Upon information and belief, Defendant has directly infringed claims 1, 5-7, 11,
and 15-17 of the ‘087 patent (in Texas, and elsewhere in the United States), by making, using,
selling, offering for sale and/or importing a power supply system comprising power circuitry
configured to provide direct current power such products including, but not limited to, the
following: Mobile Pixels 8-in-1 USB-C Dongle (Iltem #5194286, Model #MPX1041001P01);
Urban Factory HUBEE Plus USB-C Multi-Stream Mobile Station with 100-Watt Power Delivery

(Item #5232138,Model #UBFTCM16UF); Urban Factory HUBEE mini USB-C Multi-Display 4K
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Docking Station with 100-Watt Power Delivery (Item #5232136, Model #UBFTCD45UF); Micro
Connectors 1-ft USB-C White Cable (Item #3662609, Model #USB31-UCHDMIU3); Micro
Connectors 1-ft USB-C White Cable (Item #3662610, Model #USB31-UCVGAU3); Just Wireless
Portable Power Bank 15K USB-C/A - 15000mAnh (Item #3351754, Model #06175); Just Wireless
20,000mAh Power Bank with Fast Charge and 3 USB Ports (Item #3351755, Model #06177);
Just Wireless Portable Power Bank 5K USB-C/A - 5200mAh (Item #3351752, Model #06171);
DEWALT Type C USB A Wall Outlet Charger 2 (Item #1299595, Model #131 0851 DW2);
DEWALT Type C USB A Car Charger 4 (Item #1299597, Model #141 9009 DW2); DEWALT
Type C USB A Power Bank 2 (Item #2581903, Model #215 1643 DW?2); Eaton 20-Amp Tamper
Resistant Residential/Commercial Decorator USB Outlet Dual Type C, Gray (Iltem #4110024,
Model #TRUSBC20GY-K-L); Eaton 15-Amp Tamper Resistant Residential/Commercial
Decorator USB Outlet Type A/C (Item #1614069, Model #TRUSBAC15W-KB-LW); miLink
Micro USB USB-C Lightning Combination Charger 3 (Iltem #4666486, Model #CC3-J241);
Trexonic 4-Port USB Charger with Quick Charge Technology, Silver, Type C and USB A
Connectors, 1000mAh Battery Power (Item #1646379; Model #849105170M); Trexonic Micro
USB USB-C Lightning Combination Charger 4 (Item #1646374, Model #849105163M); Trexonic
Micro USB USB-C Lightning Combination Charger 4 (Item #1646491, Model #849111674M));,
Promounts Lightning USB A USB Charger 5 (Item #877321, Model #OPT061); Top Greener
TU22036A2C 20-Amp 125-volt Tamper Resistant Residential/Commercial Decorator Outlet/USB
Dual Type C with Wall Plate (3-Pack) (Item #4828747, Model #TU22036A2C-WWP3P); Top
Greener TU21558AC3 15-Amp 125-volt Tamper Resistant Residential Decorator Outlet/USB
Type A/C with Wall Plate, White (3-Pack) (Item #4828749; Model #TU21558AC3-WWP3P); Top

Greener TU21536A2C 15-Amp 125-volt Tamper Resistant Residential Decorator USB Outlet

103



Case 4:24-cv-00299-SDJ Document 1 Filed 04/05/24 Page 104 of 293 PagelD #: 104

Dual Type C with Wall Plate, White (3-Pack) (Iltem #4828746; Model #TU21536A2C-WWP3P);
Top Greener TU22036AC3 20-Amp 125-volt Tamper Resistant Residential/Commercial
Decorator Outlet/USB Type A/C with Wall Plate, White (3-Pack) (Item #4828751, Model
#TU22036AC3-WWP3P); Top Greener TU21536A2C 15-Amp 125-volt Tamper Resistant
Residential Decorator Outlet/USB Dual Type C with Wall Plate, Black (3-Pack) (Item #4828753,;
Model #TU21536A2C-BKWP3P); Top Greener TU21536AC3 15-Amp 125-volt Tamper
Resistant Residential Decorator Outlet/USB Type A/C with Wall Plate, Black (3-Pack) (ltem
#4828745; Model #TU21536AC3-BKWP3); Naztech Type C; USB A Wall Outlet Charger 2 (Item
#5264434; Model #HPL15520); Naztech Micro USB USB-C Lightning Car Charger 2 (ltem
#3637774; Model #14390); RoadKing Type C USB A Combination Charger 2 (Item #3722750;
Model #RK03430); and Accell Type C USB A Combination Charger (Item #3245139; Model
#D233B-001B) (“’087 Accused Chargers”).

45.  Claim 1 of the *087 patent states:

A power supply system comprising:

power circuitry configured to provide direct current power; and

data circuitry configured to receive a first signal that originates from a portable electronic
device and to provide a second signal to be sent to the portable electronic device, the data
circuitry and the power circuitry configured to be coupled via a connector to the portable
electronic device, the connector comprising a first conductor, a second conductor, a third
conductor, and a fourth conductor, the connector configured to be detachably mated with
a power input interface of the portable electronic device to:

transfer, via the first conductor, the direct current power to the portable electronic
device,

transfer, via the second conductor, a ground reference to the portable electronic
device,

transfer, via the third conductor, the first signal from the portable electronic device to
the data circuitry, and
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transfer, via the fourth conductor, the second signal from the data circuitry to the
portable electronic device,

wherein the data circuitry is further configured, in coordination with the first signal, to
provide the second signal having a parament level that is usable by the portable electronic
device in connection with control of charging a rechargeable battery of the portable
electronic device based on the direct current power provided by the power circuity.

(Ex. B at 10:63-11:24).

A. Infringement for Compliance with the Battery Charging (BC) 1.2 specification

46.  Defendant makes, uses, sells, offers for sale and/or imports a USB power supply
(e.g., the ‘087 Accused Chargers) comprising power circuitry configured to provide direct current
power. This element is met literally, or in the alternative, under the doctrine of equivalents.
Defendant makes, uses, sells, offers for sale and/or imports the ‘087 Accused Chargers to supply
power to portable electronic device. The USB power supply outputs voltage, current, and power
values. Upon information and belief, each of the ‘087 Accused Chargers includes circuitry
compliant with the Battery Charging (BC) 1.2 specification to charge the portable electronic
device. The Table 2-1 (https://www.usb.org/sites/default/files/USB%20Type-
C%?20Spec%20R2.0%20-%20August%202019.pdf, page 36) and the diagram depicting the power
consumed by different USB specifications (https://usb.org/sites/default/files/D2T2-1%20-
%20USB%20Power%20Delivery.pdf, page 5) disclose that BC 1.2 is used to output 5V voltage,
1.5A current, and 7.5W power.

47.  The USB power supply outputs voltage, current, and power values. USB-compliant
devices at USB 3.0 or above are compatible with the USB BC 1.2 specification. Upon information
and belief, each of the ‘087 Accused Chargers includes circuitry compliant with the Battery
Charging (BC) 1.2 specification to charge the portable electronic device. The Table 2-1

(https://www.usb.org/sites/defaul t/files/USB%20Type-C%20Spec%20R2.0%20-

%20August%202019.pdf, page 36) and the diagram depicting the power consumed by different
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USB specifications (https://usb.org/sites/default/files/D2T2-1%20-

%20USB%20Power%20Delivery.pdf, page 5) disclose that BC 1.2 is used to output 5V voltage,

1.5A current, and 7.5W power. Further, to charge the battery in a portable electronic device, the
portable electronic device is connected to the USB power supply. The other end of the USB cable
is connected to the charging port of the portable electronic device and the power supply is plugged
into a standard wall socket or a DC power source. Therefore, the USB power supply comprises

power circuitry to provide DC power to the portable electronic device.

Electrical / Electronics /| Computers & Peripherals

Mobile Pixels USB-C Hub with Ethernet, 4K HDMI, USB 3.0 Ports, SD/TF Card Slots - Data Transfer, Charging, and Port Expansion

Item #5194286 | Model #MPX1041001P01
$50.99
Massive Expansion <
E $48.44 when you choose 5% savings on eligible purchases every day.

8-in-1 Multiport Hub Leam How
-

Shop Mobile Pixels 1 ©

h

v
e

™y Buy Now, Pay Later
Pay  $17.00 with 3 monthly payments. Learn How

_[p

+ Transfers data, charges devices, and expands port options
* Connectivity: Ethemet, 30 Hz 4K HDMI, USB-C charging, 2 USB 3.0, 1 USB 2.0

SD Card slot, TF/microSD Card slot
* Connects to computer via USB-C

-

-—
. Pickup Delivery
Ready by Tue, Mar 19 (Est.) As soon as Tue, Mar 19
& & FREE Pickup at Tyler Lowe's
+2
\ 1 + Add to Cart

<
&
o
5
)
&
K
e
Por % B
et -
N y
o] Join. Earn. Save. Learn More
Earn My Paints on eligible purchases towards MyLowe's Money

Easy & Free Returns
Return your new, unused item in-store or ship it back to us free of
charge. Learn More

(E.g., https://www.lowes.com/pd/Mobile-Pixels-USB-C-Hub-with-Ethernet-4K-HDMI-USB-3-

0-Ports-SD-TF-Card-Slots-Data-Transfer-Charging-and-Port-Expansion/5013702029?idProduct

Found=false&idExtracted=true).
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Electrical / Electronics /| Computers & Peripherals

Urban Factory HUBEE Plus USB-C Multi-Stream Mobile Station with 100-Watt Power Delivery
Item #5232138 | Model #UBFTCM16UF

Shop Urban Factory v V]

$119.49

$113.52 when you choose 5% savings on eligible purchases every day.
Leam How

@™ Buy Now, Pay Later
Pay $40.00 with 3 monthly payments. Learn How

THIS ITEM IS OUT OF STOCK
We'll notify you once this item is back in stock.

LECYLIK

‘ M Enter Email Address ‘

Notify Me

® USB-C multi-port mobile station with pass-through current distribution

© In order for station to work properly, computer must have a complete USB-C port
(DP ALT MODE and POWER DELIVERY compatible)

® Space Gray aluminum station body to naturally dissipate heat

@ loin Earn. Save. Learn More
Earn My Points on eligible purchases towards MyLowe's Money

Easy & Free Returns
I% Return your new, unused item in-store or ship it back to us free of
charge. Leam More

« USB-C multi-port mobile station with pass-through current distribution

« In order for station to work properly, computer must have a complete USB-C port (DP ALT MODE and
POWER DELIVERY compatible}

+ Space Gray aluminum station body to naturally dissipate heat

« 100-watt USB-C 3.1 cable to link station to computer

« USB-C 3.1 input to connect USB-C power supply

« 4K HDMI at 30 Hz; VGA Full HD 1080p at 60 Hz

« 3 USB 3.0 inputs with data flow of up to 5 Ghps

« SD/microSD Card readers

« 1,000 Mbps RJ45 port

(E.g., https://www.lowes.com/pd/Urban-Factory-HUBEE-Plus-USB-C-Multi-Stream-Mobile-

Station-with-100-Watt-Power-Delivery/5013839387?idProductFound=false&idExtracted=true).
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Electrical / Electronics /| Computers & Peripherals

Urban Factory HUBEE mini USB-C Multi-Display 4K Docking Station with 100-Watt Power Delivery
Item #5232136 | Model #UBFTCDA45UF

Shop Urban Factory. v <

$190.41

I

= $180.89 when you choose 5% savings on eligible purchases every day.
Learn How

™ Buy Now, Pay Later
Pay"  $17 24 with 12 monthly payments. Learn How

* Multi-port docking station

* In order for station to work properly, computer must have a complete USB-C port
(DP ALT MODE and POWER DELIVERY compatible)

& USB-C with 100 walts of Power Delivery

Pickup Delivery
Ready by Tue, Mar 19 (Est) As soon as Tue, Mar 19

@ FREE Pickup at Tyler Lowe's

N

s

‘ 1 ‘ + Add to Cart

[o] Join. Earn. Save. Learn More
Earn My Points on eligible purchases towards MyLowe's Money

Easy & Free Returns
REMUIM your new, unused item in-store or ship it back to us free of
charge. Leam More

Multi-port docking station

« |n order for station to work properly, computer must have a complete USB-C port (DP ALT MODE and
POWER DELIVERY compatible)

« USB-C with 100 watts of Power Delivery

« DisplayPort: 4K/30 Hz max

« HDMI port: 4K/30 Hz max

« VGA port: 2K/60 Hz max

« 2 USB-A 2.0 ports: 480 Mbps

« USB-A 3.0 port 5 Gbps

« RJ45: Gigabit Ethernet 1,000 Mbps max

(E.g., https://www.lowes.com/pd/Urban-Factory-HUBEE-mini-USB-C-Multi-Display-4K-

Docking-Station-with-100-Watt-Power-Delivery/5013839417?idProductFound=false&id

Extracted=true).
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Electrical / Electronics / Cables & Connectors / USB Cables

Micro Connectors USB-C to USB-A 3.0 Cable, 1ft, White, Reversible Connector, 5Gbps Data Speed, Nickel Connectors, PVC Jacket, CSA

Safety Listed
ltem #3662609 | Model #SB31-UCHDMIU3

Shop Micro Connectors v <

USB 3.1 Type-C

-5 + +
Charging Adapter

$38.96 170 .

= $37.01 when you choose 5% savings on eligible purchases every day.
Learn How

* Hassle-free connection with the reversible USB-C connector

e HDMI standard: HDMI 2.0
* USB-C male and USB-C, HDMI, and standard USB female ports

Pickup Delivery
Ready by Mon, Mar 18 (Est.) As soon as Mon, Mar 18

& FREE Pickup at Tyler Lowe's

‘ 1 ‘ + Add to Cart

[0 ] Join. Earn. Save. Learn More
Earn My Points on eligible purchases towards MyLowe's Money

Easy & Free Returns
I% Retumn your new, unused item in-store or ship it back to us free of
charge. Learn More

(E.g., https://www.lowes.com/pd/Micro-Connectors-USB-C-Digital-AV-HDMI-Multiport-

Adapter-USB3-0-HDMI-USB-Type-C-9-in/5001459801?idProductFound=false&idExtracted=

true).
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Micro Connectors USB-C to USB-A Cable, 1ft, White, Reversible Connector, 5Gbps Data Speed, Nickel Connector, PVC Jacket, USB 3.0, CSA

Safety Listed
Item #3662610 | Model #USB31-UCVGAU3
Shop Micro Connectors v

a

S~

USB 3.1 Type-C
hd B B

Charging Adapter

= NEEC)
: /' \ /  Rivodb? 4

$30.62

$62-49/
Save $31.87

B $29.09 when you choose 5% savings on eligible purchases every day.
Learn How

e Hassle-free connection with the reversible USB-C connector
e USB-C male and USB-C, VGA and standard USB female ports
e Supports USB-C and thunderbolt 3 ports

Pickup Delivery
Ready by Wed, Mar 27 (Est.) As soon as Wed, Mar 27

&© FREE Pickup at Tyler Lowe's

‘ 1 ‘ + Add to Cart

[o] Join. Earn. Save. Learn More
Earn My Points on eligible purchases towards MyLowe's Money

Easy & Free Returns
[zv) Return your new, unused item in-store or ship it back to us free of
charge. Learn More

(E.g., https://www.lowes.com/pd/Micro-Connectors-USB-C-to-VGA-Multiport-Adapter-USB-3-

0-VGA-USB-Type-C-9-in/5001459803?idProductFound=false&idExtracted=true).

110


https://www.lowes.com/pd/Micro-Connectors-USB-C-to-VGA-Multiport-Adapter-USB-3-0-VGA-USB-Type-C-9-in/5001459803?idProductFound=false&idExtracted=true
https://www.lowes.com/pd/Micro-Connectors-USB-C-to-VGA-Multiport-Adapter-USB-3-0-VGA-USB-Type-C-9-in/5001459803?idProductFound=false&idExtracted=true

Case 4:24-cv-00299-SDJ Document 1 Filed 04/05/24 Page 111 of 293 PagelD #: 111

Electrical / Electronics / Mobile Devices & Accessories / Mobile Device Chargers

Just Wireless Portable Power Bank 15K USB-C/A - 15000mAh - Gray - Fast Charge - 3 USB Ports - Type C & USB A Connectors
Item #3351754 | Model #06175

Shop Just Wireless v V]

$44.99

E $42.74 when you choose 5% savings on eligible purchases every day.
Learn How

® 15,000 mAh power bank
e Fast charge with power delivery
® 2 USB-A charging ports

What We Offer

@ Protection
From $6.97

B -~

Pickup Delivery
Ready by Mon, Mar 18 As soon as Mon, Mar 18

& FREE Pickup at Tyler Lowe's

‘ 1 ‘ + Add to Cart

[o] Join. Earn. Save. Learn More
Earn My Points on eligible purchases towards MyLowe's Money

Easy & Free Returns
Mmoo .

(E.g., https://www.lowes.com/pd/Just-Wireless-Portable-Power-Bank-15K-USB-C-A/

50016064 75?idProductFound=false&idExtracted=true).

Electrical / Electronics / Mobile Devices & Accessories /| Mobile Device Chargers

Just Wireless 20,000mAh Power Bank with Fast Charge and 3 USB Ports - Gray, 36-in Cord Length, Type C and USB A Connectors
Item #3351755 | Model #06177

Shop Just Wireless v 0

|

$49.99

=] $47.49 when you choose 5% savings on eligible purchases every day.
Leam How

® 20,000 mAh of portable power
® Fast charge with power delivery
® 1 USB-C charging port

What We Offer

@ Protection
From $6.97

=

Pickup Delivery
Ready by Mon, Mar 18 As soon as Mon, Mar 18

& FREE Pickup at Tyler Lowe's

‘ 1 + Add to Cart

o] Join. Earn. Save. Learn More
Earn My Points on eligible purchases towards MyLowe's Money

Easy & Free Returns

(E.g., https://www.lowes.com/pd/Just-Wireless-Portable-Power-Bank-15K-USB-C-A/

5001606475?idProductFound=false&idExtracted=true).
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Electrical / Electronics / Mobile Devices & Accessories /| Mobile Device Chargers

Just Wireless Portable Power Bank 5K USB-C/A - 5200mAh - Gray - 2 USB Ports - Digital Battery Indicator - Mobile Device Charger
Item #3351752 | Model #06171

Shop Just Wireless v Q

$22.19

= $21.08 when you choose 5% savings on eligible purchases every day
Learn How

THIS ITEM IS OUT OF STOCK
We'll notify you once this item is back in stock.

[ Enter Email Address ‘

@

® 5,000 mAh of portable power
e Digital battery indicator display screen
e single USB-A charging port

What We Offer

Ll ARV

@ Protection
From $4.97

o] Join. Earn. Save. Learn More
Earn My Points on eligible purchases towards MyLowe's Money

(E.g., https://www.lowes.com/pd/Just-Wireless-Portable-Power-Bank-5K-USB-C-A/5001606727

?idProductFound=false&idExtracted=true).
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Electrical / Electronics /| Mobile Devices & Accessories /| Mobile Device Chargers
DEWALT Type C; Usb A Wall Outlet Charger 2

Item #1299595 | Model #131 0851 DW2

Shop DEWALT v 27 QO

$36.48

$34.66 when you choose 5% savings on eligible purchases every day.
Leamn How

® Improve Your Charging Speed with this Type C Charging Block — PD-compatible
USB-C port provides 30W of charging power to compatible devices

® Geta 50% Charge in 30 Minutes — Quick Charge-enabled USB-A port charges
compatible devices up to 50% within 30 minutes

* Maximize Your Charge Time with Simultaneous Charging — DEWALT USB
charger adapter dual ports provide simultaneous power to each connected device

Pickup Delivery
Ready by Mon, Mar 18 As soon as Tomorrow

& FREE Pickup at Tyler Lowe's

Ready _Faster Nearby,

‘ 1 ‘ + Add to Cart

Join. Earn. Save. Learn More
Earn My Points on eligible purchases towards MyLowe's Money

Easy & Free Returns
I% Return your new, unused item in-store or ship it back to us free of

(E.g., https://www.lowes.com/pd/DEWALT-Type-C-USB-A-Wall-Outlet-Charger/1001435122?

idProductFound=false&idExtracted=true).

Electrical / Electronics / Mobile Devices & Accessories /| Mobile Device Chargers
DEWALT Type C; Usb A Car Charger 4

Item #1299597 | Model #141 9009 DW2

Shop DEWALT v o

i | $40.98
€

$38.93 when you choose 5% savings on eligible purchases every day.

and enables 4 USB devices to charge at the same time

e Optimized Power — USB charger delivers an optimized charge to USB devices
making it the perfect Android and iPhone car charger

e Fast-Charging — Features a Type C Power Delivery port and a Quick Charge-
enabled USB-A port that charges devices up to 50% within 30 minutes

= Lean How
e Simultaneous Charging — Fast-charging ports deliver 60W of available power
g. [#

Pickup Delivery
Ready by Mon, Mar 18 As soon as Tomorrow

® FREE Pickup at Tyler Lowe's

Ready Faster Nearby

‘ 1 ‘ + Add to Cart

Join. Earn. Save. Learn More

Earn My Points on eligible purchases towards MyLowe's Money

Easy & Free Returns
% Return your new, unused item in-store or ship it back to us free of

(E.g., https://www.lowes.com/pd/DEWALT-Type-C-USB-A-Car-Charger/1000976132?id
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ProductFound=false&idExtracted=true).

Electrical / Electronics / Mobile Devices & Accessories / Mobile Device Chargers

DEWALT Type C; Usb A Power Bank 2
Item #2581903 | Model #215 1643 DW2

$49.99

$47.49 when you choose 5% savings on eligible purchases every day.
Learn How

o Water-resistant (IP67) when the port cover is secured
® Type C PD and Quick Charge USB A ports charge devices rapidly
e Features a carabiner to conveniently hang on work belt, hooks or lanyards

What We Offer

@ Protection
From $6.97

Pickup Delivery
Ready within 3 hrs As soon as Tomorrow

® FREE Pickup at Tyler Lowe's

& 2in Stock Aisle 1 | Bay 1

Check Other Stores

l 1 ‘ + Add to Cart

[0 ] Join. Earn. Save. Learn More
Earn My Points on eligible purchases towards MyLowe's Money

(E.g., https://www.lowes.com/pd/DEWALT-10-000-mAh-Powerbank/1003242934?idProduct

Found=false&idExtracted=true).
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Eaton 20-Amp 125-volt Tamper Resistant Residential/lCoMMercial Decorator USB Outlet Type A/C, Gray
Item #4110024 | Model #TRUSBC20GY-K-L
Shop Eaton [ #drdk& v/ 106 (O

$59.46

=] $56.49 when you choose 5% savings on eligible purchases every day.
Leamn How

@™ Buy Now, Pay Later
Pay"  $20.00 with 3 monthly payments. Learn How

® Charges electronic devices without a special adapter
© Dual 5A Type-C charging capacity
® Quick and easy access for both USB charging and electrical outlets

Manufacturer Color/Finish: Gray
© (8 i o8
$50.46 $50.51 §50.42 $50.48
Amperage: 20

.
KA

Pickup Delivery
Ready by Mon, Mar 18 As soon as Sat, Mar 16

0
B
)
D

+10

& FREE Pickup at Tyler Lowe's

‘ 1 + Add to Cart

Eaton's USB charging receptacles offer fast, convenient and efficient charging of portable electronic devices directly from a standard outlet without bulky adapters or powered computers. Ideal for the home
office, bedroom or kitchen, USB devices replace the electrical receptacle of any standard wall outlet, so you can virtually charge smart phones, iablets, e-readers and cameras. Eaton's USB charging solutions
eliminate clutter in residential and commercial environments and is compatible with USB Type C electronics.

Charges electronic devices without a special adapter

Dual 5A Type-C charging capacity

Quick and easy access for both USB charging and electrical outlets

Reversible ports allow for consistent charging regardless of plug-in orientation

Standard duplex receptacle with two USB-C ports rated at a combined 5.0A

Compatibility with USB Type C electronics, including smart phanes, tablets, e-readers, cameras, MP3
players and more

Ideal for home offices, kitchens, bedrooms and more

« Replaces a standard duplex receptacle and uses a decorator style wallplate

- Black tamper resistant shutters nearly disappear from view, creating a seamless, contemporary look

(E.g., https://www.lowes.com/pd/Eaton-20A-TR-Receptacle-5A-USB-Type-C-GY/5003062945?

idProductFound=false&idExtracted=true).
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Electrical | Electrical Outlets & Plugs / Electrical Outlets

Eaton 15-Amp 125-volt Tamper Resistant Residential/Commercial Decorator USB Outlet, White
Iltem #1614069 | Model #TRUSBAC15W-KB-LW

Shop Eaton v 81 o
| NEW | —
e LOWER $21.98 sawes1350
il Ends May 19

E $20.88 when you choose 5% savings on eligible purchases every day.
Learn How

® White finish USB duplex receptacle offers 15A, 125V capacity that adds USB
charging capacity to a standard duplex receptacle without bulky adapters

® Backwire clamps on side terminals provide for easy installation of #12 and #14
AWG wire

® Standard duplex AC receptacle with one type A and one type C USB charging port
(3A, 5V for convenient charging of most electronic accessories that charge via ...

e Manufacturer Color/Finish: White

' a H

521.98
Amperage: 15

PR
(20)
N
Pickup Delivery
Ready by Wed, Mar 20 As soon as Tomorrow

& FREE Pickup at Tyler Lowe's

Ready_Faster Nearby

(E.g., https://www.lowes.com/pd/Eaton-White-15-Amp-Decorator-Tamper-Resistant-USB-

Outlet-Residential-Commercial-USB-Outlet/1002943626).

Electrical / Electronics / Mobile Devices & Accessories /| Mobile Device Chargers
miLink Micro Usb; Ush-c; Lightning Combination Charger 3

Item #4666486 | Model #CC3-J241

Shop milink # & &k & v 1 ©

$22.90

= $21.76 when you choose 5% savings on eligible purchases every day.
Leamn How

E

= o

® Cigarette lighter port (DC) adapter
® Charge all your smart devices from one DC port
® USB-A charging port

Pickup Delivery
Ready by Thu, Mar 14 (Est.) As soon as Thu, Mar 14

& FREE Pickup at Tyler Lowe's

.

Join. Earn. Save. Learn More
Earn My Points on eligible purchases towards MyLowe's Money

Easy & Free Returns
Iz) Return your new, unused item in-store or ship it back to us free of
charge. Learn More

(E.g., https://www.lowes.com/pd/milLink-3-in-1-Car-USB-Charger-Type-C-USB-A-and-QC-3-

0/5005469221%idProductFound=false&idExtracted=true).
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Trexonic 4-Port USB Charger with Quick Charge Technology, Silver, Type C and USB A Connectors, 1000mAh Battery Power
item #1646379 | Model #849105170M

Shop Trexonic | Kk & ¥r v 1 O

$28.55

$27.12 when you choose 5% savings on eligible purchases every day.
Leam How

/i THISITEM IS OUT OF STOCK
We'll notify you once this item is back in stock.

[ Enter Email Address

Notify Me

® Can charge up to 5 devices simultaneously
® Quick charge technology for time saving
® Power indicator light

L]
N
r

+2 Join. Earn. Save. Learn More

Earn My Points on eligible purchases towards MyLowe's Money

Easy & Free Returns
% Return your new, unused item in-store or ship it back to us free of
charge. Learn More

Trexonic's 5 Port Universal USB Compact Charging Station is staple for any home or office space. This 35.5 watts smart USB charging port allows you to charge 5 devices simultaneously at full speed

Powered for 2 tablets and 3 smartphones, charging station will quickly and effectively charge your devices to save you time. Its compact design makes it a perfect ally for organizing your working space or
taking it with you on the go. EXCEPTIONAL PERFORMANCE: Intelligent charging station with a 2.1A port for faster charge. It detects connected devices and delivers the optimal charging current for safe and
fast charging. It features a blue LED light to indicate whenever it is on. SPACE SAVING: With its several docks, this charging station allows to keep your space nice and tidy by keeping all your organized
charging devices together NO ADAPTER NEEDED: Charge up to 5 devices at full speed all at once without ever needing an extra adapter or power strip. REFINED SILVER FINISH: Perfect mix of practicality,
functionality and great design with the modem silver finish that'll add style and class to your space. UNIVERSAL COMPATIBILITY: The charging station features 100 to 240V input and is perfectly compatible
with virtually all iOS, Android and Windows smartphones, tablets or any other devices with a USB charge port. WARRANTY and SERVICE: We stand behind every product by offering 90days warranty and
extensive customer service. Please contact us with any question or concem you may have. Includes One 5 Port USB Charging Station (3.75-in x 2.6-in x 2.6-in - 0.35-Ibs)Very compact charging station, ideal to
carry from home to offices, school, during vacation travels or business trips.. ltem Dimensions: 3.75-in X 2.6-in x 2 6-in, Item Weight: 0.35-lbs

Can charge up to 5 devices simultaneously
Quick charge technology for time saving
Power indicator light

Compatible with most Android and 10S devices
Input: 100V-240V

Max total output: 5V 7.1A

Max output at port: 2 1A

B Propss Warning Label
PDF

(E.g., https://www.lowes.com/pd/Trexonic-Type-C-USB-A-USB-Charger/1001571060?id

ProductFound=false&idExtracted=true).
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Electrical / Electronics /| Mobile Devices & Accessories | Mobile Device Chargers

Trexonic Micro Usb Usb-c Lightning Combination Charger 4
Item #1646374 | Model #849105163M
Shop Trexonic v 1 Q

$45.10

E $42.85 when you choose 5% savings on eligible purchases every day.
Leam How

* Input: AC-100-240V (50-60Hz)
» Max total output: 5V 10.2A
® Max output at port: 5V 2.4A

Pickup Delivery
Ready by Wed, Mar 20 (Est) As soon as Wed, Mar 20

® FREE Pickup at Tyler Lowe's

SE R BB ‘1‘+ e
N &N . - _

+4 Join. Earn. Save. Learn More
Earn My Points on eligible purcha:

towards MyLowe's Money

Easy & Free Returns
I% Return your new, unused item in-store or ship it back to us free of
charge. Leam More

This intelligent charging dock allows you to save time and space efficiently and in style. Powerful and smart, it'll distribute the appropriate current to up to 6 devices for fast and effective charge. Its small and
sleek design with brackets make this charging station a great companion for erganizing your space. FAST INTELLIGENT CHARGE: Intelligent charging station with 2.4A ports for faster charge. Detects
connected devices and delivers the optimal charging current for safe and fast charging.It also features a overheat and overload circuit protection for a worry free experience. SPACE SAVING: The multi-device
docking station allows to you to organize up to 6 devices for a clean and neat space. NO ADAPTER NEEDED: Charge up to 6 devices at full speed all at once without ever needing an exira adapter or power
strip. CLASSIC SILVER AND CLEAR FINISH: Perfect mix of practicality, functionality and great design with the everlasting silver finish with clear dividers that'l add style and class to your space and easily
blend with any decor. UNIVERSAL COMPATIBILITY : The charging station features 100 to 240V input and is perfectly compatible with virtually all IOS, Android and Windows smartphones, tablets or any other
devices with a USB charge port. TRAVEL FRIENDLY: Very lightweight and compact charging station with removable dividers, ideal to carry from home to office/school, during vacation travels or business trips.
WARRANTY and SERVICE: We stand behind every product by offering 90days warranty and extensive customer service. Please contact us with any question or concern you may have.. liem Dimensions:
7.50-in x 4.75-in x 4.00-in, Item Weight: 0.80-Ibs

« Input: AC-100-240V (50-60Hz)

« Max total output: 5V 10 2A

- Max output at port: 5V 2 4A

« Circuit protection to prevent overheating and overloading
« Holds up to 6 devices

B Propes waming Label
PDF

(E.g., https://www.lowes.com/pd/Trexonic-Micro-USB-USB-C-Lightning-Combination-

Charger/1001737352?idProductFound=false&idExtracted=true).
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Trexonic Micro Usb Usb-c Lightning Combination Charger 4
Iltem #1646491 | Model #849111674M
Shop Trexonic vi1l |O

$55.55

ng ht U P Slot = $52.77 when you choose 5% savings on eligible purchases every day.
Learn How

QI Wireless Charger

Buy Now, Pay Later
Pay  $1867 with 3 monthly payments. Learn How

THIS ITEM IS OUT OF STOCK
We'll notify you once this item is back in stock

[ Enter Email A

PYE Y

:  Charging station
1A Charging ® Charges up to 5 devices
Port e 4 Light up slots
Type-C Charger g ’oin.Earn. Save. Learn More

Earn My Poin ible purchases towards MyLowe's Money

2.4A Charging Port

Easy & Free Returns
l% Return your new, unused item in-store or ship it back to us free of
charge. Learn More

The Trexonic wireless charger with fast charging station dock and wireless charging station is the perfect household charger that can charge multiple devices at oncel This wireless phone charger is designed
with rapid charging for up to 5 devices with 4 smart IX USB light up charging port slots and 1 wireless charging station. This charging station is a great way to keep clutter off your desk and organize all of your
charging devices into one neat little area. This efficient and sleek station offers dual 2.4A USB ports, one 1A USB port, one type C USB port and one wireless charging pad

Charging station

Charges up to 5 devices B  Propss Waming Label
4 Light up slois J—

1 Wireless charging dock
Dual 2.4AUSB ports

1A USB port

Type C USB Port

One Charging Station

(E.g., https://www.lowes.com/pd/Trexonic-Micro-USB-USB-C-Lightning-Combination-

Charger/1001394898?idProductFound=false&idExtracted=true).
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Promounts 5 USB-A 1 USB-C Charging Station by One Power - White, 5 USB Ports, 2.4 AMP High Speed Charging, Compatible with
Samsung, Apple, Android

Item #877321 | Model #0PT061

Shop Promounts v 106 @

$20.48

E $19.46 when you choose 5% savings on eligible purchases every day.
Learn How

* Compatible with Samsung, Apple, Android, and all USB-enabled devices
& 22 4 AMP high speed charging ports
* 5 USB-A style ports and 1 USB-C style port

Pickup Delivery
Ready within 3 hrs. As 500N as Tomorrow

& FREE Pickup at Tyler Lowe's

e @ 3in Stock Aisle 3 | Bay 23

Check Other Stores

‘ 1 ‘ + Add to Cart

+
@

o] Join. Earn. Save. Learn More
Earn My Paints on eligible purchases towards MyLowe's Money

Easy & Free Returns
I% Retumn your new, unused item in-store or ship it back to us free of
charge. Leam More

(E.g., https://www.lowes.com/pd/Promounts-6-USB-Ports-Multiple-Colors-Finishes-Power-

Strip/1001218992?idProductFound=false&idExtracted=true).
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Electrical / Electrical Outlets & Plugs | Electrical Outlets

Top Greener TU22036A2C 20-Amp 125-volt Tamper Resistant Residential/Commercial Decorator Outlet/Usb Dual Type C with Wall Plate,
White (3-Pack)

Item #4828747 | Model #TU22036A2C-WWP3P

Shop Top Greener v [v)

$62.98

= $59.83 when you choose 5% savings on eligible purchases every day.
Learn How

™y Buy Now. Pay Later
1 Pay' 521.00 with 3 monthly payments. Learn How

output of 3.6A); includes 2x Type-C USB ports and 2x 20A tamper-resistant plug
outlets; does not support fast charging technologies

® Patented IntelliChip technelogy recognizes the power needs of individual devices
' to charge at optimal speeds without overcharging or overheating
® White color; maximum total output of 3.6A (up to 2.4A per port); 20A, 125VAC.

' . e back and side wired for easy installation; UL listed; 1-year warranty
' . Pickup Delivery
q Ready by Sat, Mar 23 As soon as Mon, Mar 25

q I © FREE Pickup at Tyler Lowe's

— ‘ 1 ‘ + Add to Cart

q’ ® |n-wall 2-port USB charging outlet with an output of 2.4A per port (for a fotal max

H=E

Join. Earn. Save. Learn More
Earn My Points on eligible purchases towards MyLows's Money

(E.g., https://www.lowes.com/pd/Top-Greener-20-Amp-Tamper-Resistant-Receptacle-2-Port-

USB-C-Wall-Outlet-White-3-Pack/5014128997?idProductFound=false&idExtracted=true).

Electrical / Electrical Outlets & Plugs | Electrical Outlets

Top Greener TU21558AC3 15-Amp 125-volt Tamper Resistant Residential Decorator Qutlet/Usb Type A/C with Wall Plate, White (3-Pack)
Iltem #4828743 | Model #TU21558AC3-V

Shop Top Greener ~ [v]
$86.98

Q $82.63 when you choose 5% savings on eligible purchases every day.
Learn How

P ™ Buy Now, Pay Later
Q Pay" $29.00 with 3 monthly payments. Learn How

® Decoralor receptacle with two TR outlets and three USB poris - 1x Type-C USB
I (3.0A) and 2x Type-A USB (2.4A each); does not support fast charge technology
® [ntelliChip technology recognizes connected device to deliver the highest and
n I I safest power for optimal charging and to prevent overcharging

® Tamper-resistant recepiacle increases safety by preventing unwanied objects
from being inserted; complies with 2017 NED Article 406.12; Back and side wire
. e installation; 15A, 125VAC; UL-listed; 1-year warranty; wall plate sold separately

n ' n Pickup Delivery
I Ready by Sat, Mar 23 As soon as Mon, Mar 25

I I & FREE Pickup at Tyler Lowe's

‘ 1 ‘ + Add to Cart

[ ] Join. Earn. Save. Learn More
Earn My Points on eligible purchases towards MyLowe's Money

(E.g., https://www.lowes.com/pd/Top-Greener-15-Amp-Decorator-TR-Receptacle-3-Port-USB-
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Type-C-A-5-8A-Output-White-3-Pack/5014129007?idProductFound=false&idExtracted=true).

Electrical / Electrical Outlets & Plugs / Electrical Qutlets

Top Greener TU22036AC3 20-Amp 125-volt Tamper Resistant Residential/Commercial Decorator Outlet/Usb Type A/C with Wall Plate, White
(3-Pack)

ltem #4828751 | Model #TU22036AC3-WWP3P

Shop Top Greener v (v}

$62.98

=] $59.83 when you choose 5% savings on eligible purchases every day.
Leam How

? ™y Buy Now, Pay Later
i Pay £21.00 with 3 monthly payments_ Learn How

i

® In-wall 3-port USB charging outlet with an output of 2.4A per port (for a total max
output of 3.6A); includes 2x Type-AUSB ports, 1x Type-C USB port, and two 20A
tamper-resistant plug outlets; does not support fast charging technologies
® Patented IntelliChip technology recognizes the power needs of individual devices
l to charge at optimal speeds without overcharging or overheating

-
I
ok

® \White color; maximum total output of 3.6A (up to 2.4A per port); 20A, 125VAC;
. e back and side wired for easy installation; UL listed; 1-year warranty; three 1-gang

standard decorator wall plates included
4 m M Pickup Delivery
Ready by Sat, Mar 23 As soon as Mon, Mar 25

&) FREE Pickup at Tyler Lowe's

B
R

— [ ]
‘ 1 ‘ + Add to Cart
[—
= S

Join. Earn. Save. Learn More
Earn My Foints on eligible purchases towards MyLowe's Money

(E.g., https://www.lowes.com/pd/Top-Greener-20-Amp-Tamper-Resistant-Receptacle-3-Port-

USB-Type-C-A-Wall-Outlet-White-3-Pack/5014128993?idProductFound=false&idExtracted=

true).
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Electrical / Electrical Outlets & Plugs / Electrical Qutlets
Top Greener TU21536A2C 15-Amp 125-volt Tamper Resistant Residential Decorator USB Outlet Dual Type C with Wall Plate, White (3-Pack)

Item #4828746 | Model #TU21536A2C. P3P
Shop Top Greener v v)
— — = $57.93 when you choose 5% savings on eligible purchases every day
— Leam How
| — ™y Buy Now, Pay Later
Pay $20.34 with 3 monthly payments. Learn How
® In-wall 2-port USB charging outlet with an output of 2.4A per port (for a total max
n output of 3.6A); includes 2x Type-C USB ports and 2x 15A tamper-resistant plug
outlets; does not support fast charging technologies
® Allows you to charge USB devices while leaving room for other appliances;
‘ n E charge up to three USB devices simultaneously without adapiers; perfect for
kitchen, bedroom, living room, and commercial locations

White color; maximum total output of 3.6A (Up o 2.4A per port); 15A, 125VAC
back and side wired for easy installation; UL listed; 1-year warranty; Wall plate
included

n l . Manufacturer Color/Finish: White

sepgs  $6308

Pickup Delivery
| Ready by Sat, Mar 23 As soon as Mon, Mar 25

& FREE Pickup at Tyler Lowe's

(E.g., https://www.lowes.com/pd/Top-Greener-15-Amp-Tamper-Resistant-Receptacle-2-Port-

USB-C-Wall-Outlet-White-3-Pack/5014129005?idProductFound=false&idExtracted=true).

Electrical / Electrical Outlets & Plugs / Electrical Qutlets

Top Greener TU21536A2C 15-Amp 125-volt Tamper Resistant Residential Decorator Outlet/Usb Dual Type C with Wall Plate, Black (3-Pack)
Item #4828753 | Model #TU21536A2C-BKWP3P
Shop Top Greener v ©

$63.98

= $60.78 when you choose 5% savings on eligible purchases every day
Leamn How

™ Buy Now, Pay Later
Pay  $21.34 with 3 monthly payments. Learn How

In-wall 2-port USB charging outiet with an output of 2.4A per port (for a total max
output of 3.6A); includes 2x Type-C USB ports and 2x 15A tamper-resistant plug
outlets; does not support fast charging technologies

Allows you to charge USB devices while leaving room for other appliances:
charge up to three USB devices simultaneously without adapters; perfect for
kitchen, bedroom, living room, and commercial locations

Black color; maximum total output of 3.6A (up to 2.4A per port); 15A, 125VAC;
back and side wired for easy installation; UL listed; 1-year warranty; Wall plate
included

Manufacturer Color/Finish: Black

Pickup Delivery
Ready by Sat, Mar 23 As soon as Mon, Mar 25

& FREE Pickup at Tyler Lowe's

(E.g., https://www.lowes.com/pd/Top-Greener-15-Amp-Tamper-Resistant-Receptacle-2-Port-

USB-C-Wall-Outlet-Black-3-Pack/50141289997idProductFound=false&idExtracted=true).
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Electrical / Electrical Qutlets & Plugs / Electrical Outlets

Top Greener TU21536AC3 15-Amp 125-volt Tamper Resistant Residential Decorator Outlet/Usb Type A/C with Wall Plate, Black (3-Pack)

Item #4828745 | Model #TUZ21536AC3-BKWP3P
Shop Top Greener v v}

$61.98

= $58.88 when you choose 5% savings on eligible purchases every day.
Learn How

™ Buy Now, Pay Later
Pay’ $20.67 with 3 monthly payments. Learn How

In-wall 3-port USB charging outlet with an output of 2.4A per USB-A port and 3A
per USB-C port (for a total max output of 3 6A); includes 2x Type-A USB ports, 1x
Type-C USB port, and 2x 15A tamper-resistant plug outlets; does not support fast
charging technologies

Allows you to charge USB devices while leaving room for other appliances
charge up to three USB devices simultaneously without adapters; perfect for
kitchen, bedroom, living room, and commercial locations

Black color, maximum total output of 5Vi3.6A; 15A, 125VAC; clamp-type wire
terminals for easy installation; UL listed; 1-year warranty; three 1-gang standard
decorator wall plates included

Manufacturer Color/Finish: Black

$61.98 $50.98

Pickup Delivery
Ready by Sat, Mar 23 As soon as Mon, Mar 25

& FREE Pickup at Tyler Lowe's

(E.g., https://www.lowes.com/pd/Top-Greener-15-Amp-Tamper-Resistant-Receptacle-3-Port-

Type-C-A-USB-Wall-Outlet-Black-3-Pack/5014128991?idProductFound=false&idExtracted=

true).
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Naztech Type C; Usb A Wall Outlet Charger 2
ltem #5264434 | Model #HPL15520

v <@

$19.99 2

Save $1.49

* 4,000 mAh portable power bank
e Compatible with all devices featuring USB-C and USB poris
* Charges 2 devices at once

Pickup Delivery
Ready by Tue, Mar 19 (Est ) As soon as Tue, Mar 19

& FREE Pickup at Tyler Lowe's

e ‘ 1 ‘ + Add to Cart

PAB-~-

(o] Join. Earn. Save. Learn More
Earn My Points on eligible purchases towards MyLowe's Money

+6

Easy & Free Returns
% Return your new, unused item in-store or ship it back to us free of
charge. Learn More

The Naztech 4,000 mAh Dual Output USB-C and USB Portable Power Bank extends your talk, music, and gaming experiences by up to 13 hours at home or on the go! This high-capacity 4,000 mAh battery
can charge 2 devices at once through powerful dual outputs— a USB-C in/output and a USB output with up to 15 watts of pure power. With rapid recharge, get back to full in just 2 hours, so your devices stay
powered up! Revolutionize your charging routine indoors and on the go!

4,000 mAh portable power bank

Compatible with all devices featuring USB-C and USB ports B Propss Waring Label B spos
Charges 2 devices at once J— -
Output: 15 watt USB-C; 10 watt USB -

Ultra-slim and lightweight B warranty Guide

World-class safety features automatically regulate power bank's charging performance to protect J—
devices from overcurrent, over voltage, short circuit, and over-temperature -
LED battery indicator

Up to 2 hours rapid recharge

Up to 13 hours extra battery life

(E.g., https://www.lowes.com/pd/Naztech-Type-C-USB-A-Wall-Outlet-Charger-2/5013960091?

idProductFound=false&idExtracted=true).
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Electrical / Electronics / Mobile Devices & Accessories /| Mobile Device Chargers

Naztech Micro Usb; Usb-c; Lightning Car Charger 2
Item #3637774 | Model #14390

Shop Naztech v v
$29.99

= $28.49 when you choose 5% savings on eligible purchases every day.
Learn How

THIS ITEM IS OUT OF STOCK
We'll notify you once this item is back in stock.

‘ M Enter Email Address ‘

® Power delivery technology
e Charge 2 devices simuitaneously
e 30 watt USB-C PD output

1o Join. Earn. Save. Learn More
Earn My Points on eligible purch

wards MyLowe's Money

Easy & Free Returns
I% Return your new, unused item in-store or ship it back to us free of
charge. Learn More

Need fast charging power on the road for your newest USB-C gear? The Naztech Turbo 30-Watt USB-C PD + USB-C Car Charger features 2 USB-C ports that are engineered to each deliver a poweriful 3 amp
maximum output! The bottom port is enhanced even further with a specialized power delivery chipset which offers up to 30 watts of high voltage charging power! With over 9x the power of standard chargers,
this one charger works with even the most power-hungry devices. You can even fast charge the Galaxy Note 10/Note 10+, and Galaxy $10/10+, or the iPhone 11/iPhone 11 Pro/iPhone Pro Max, XS/XS,
Max/XR from 0 10 50% in just 30 minutes! Now you can enjoy the latest in high-speed technology and always arrive fully charged!

« Power delivery technology

« Charge 2 devices simultaneously T Propss Warning Label
« 30 watt USB-C PD output N

« Total 45 watt maximum output -

« USB-C, micro USB, and Lightning device compatible

IntelliQ smart chip technology

Sleek low profile design

« Durable construction

« Glossy black finish

(E.g., https://www.lowes.com/pd/Naztech-Turbo-30-Watt-USB-C-PD-USB-C-Car-Charger/

5001541923?idProductFound=false&idExtracted=true).
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Electrical / Electronics / Mobile Devices & Accessories /| Mobile Device Chargers

RoadKing Type C; USB A Combination Charger 2
Item #3722750 | Model #RK03430
Shop RoadKing vil1 [

$55.65

=] $52.87 when you choose 5% savings on eligible purchases every day
Learn How

™ Buy Now, Pay Later
Pay"  $18.67 with 3 monthly payments. Learn How

HEAVY-DUTY DC CHARGER
CHARGEUR CC ROBUSTE THIS ITEM IS OUT OF STOCK

We'll notify you once this item is back in stock.

B4 Enter Email Address

® Heavy-duty DC charger
® Heavy-duty vinyl construction: Standard level charging
® USB-C compatible: Safely charge and sync devices

Join. Earn. Save. Learn More

Earn My Points on eligible purchases towards MyLowe's Money

Easy & Free Returns
% Return your new unused item in-store or ship it back to us free of
charge. Learn More

This heavy-duty charger features a 6-foot coiled cable with a USB-C(TM) connection. Featuring two USB ports, this charger allows three devices to charge simultaneously while on-the-go. Have your devices
ready to go when you arrive at your destination.

Heavy-duty DC charger

Heawvy-duty vinyl construction: Standard level charging B Propés Waming Label B warranty Guice
USB-C compatible: Safely charge and sync devices J— -

Dual USB plus charging cable: Charge up to 3 devices simultaneously

6 foot heavy-duty coiled cable: Prevents tangling and makes cable easy to store

7.8 AMP total output: Powerful charging

Qualcomm® Quick Charge(TM) 3.0 technology

Fastest and most efficient charging for your devices

(E.g., https://www.lowes.com/pd/RoadKing-RoadKing-12V-DC-3-0-Charger-with-Dual-

USB/5001602165?idProductFound=false&idExtracted=true).
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Electrical / Electronics / Mobile Devices & Accessories / Mobile Device Chargers
Accell Type C; USB A Combination Charger
Item #3245139 | Model #D233B-0018

Shop Accell v (vl

$39.99 6o

Save $6.04

=] $37.99 when you choose 5% savings on eligible purchases every day.
Learn How

THIS ITEM IS OUT OF STOCK
We'll notify you once this item is back in stock

) Enter Email Address

& 3-in-1 fast wireless charger for smartphone, Apple Watch, and AirPods

* Designed with double-coil charging and efficient cooling fan

® Compatible with Apple iPhone 8/8 Plus/X/XS/XR/XS MAX, Samsung Galaxy S
9/810e/310/510 Plus, Apple Watch 2/3/4, and Apple AirPods 1/2

I~k

Join. Earn. Save. Learn More
Earn My Points on eligible purchases towards MyLowe's Money

Easy & Free Returns
% Return your new, unused item in-store or ship it back to us free of
charge. Learn More

Battery Power N/A Connector Type ype C; USB

Battery Recharge Time (Hours) 2 Number of USB Ports

(E.g., https://www.lowes.com/pd/Accell-3-in-1-Fast-Wireless-Charger-Black/5001208577?id

ProductFound=false&idExtracted=true).
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Table 2-1 Summary of power supply options

Mode of Operation Voltage Current Notes
USB 2.0 5V See USB 2.0
USB 3.2 5V See USB 3.2
USB4 5V 1.5A See Section 5.3.
USBBC 1.2 5V 1.5 Al Legacy charging

BT - rren . .
@15 A 5V 1.5A Supports higher power devices
USB Type-C Current . .
@3.0A 5V 3A Supports higher power devices

Configurable up | Configurable up | Directional control and power

USBPD to20V to5 A level management

(E.g., https://www.usb.org/sites/default/files/lUSB%20Type-C%20Spec%20R2.0%20-

%20Auqust%202019.pdf, page 36).
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USB battery charging specifications
Battery Charging Specification Revision 1.2 (BC1.2)

The different port types described in the above section
were first defined in the Battery Charging Specification
Revision 1.2 (BC1.2) published in 2010. In addition to the
port definitions, BC1.2 specifies primary and secondary
charge port detection sequences and port specific
performance requirements. These include required
operating range, undershoot, detection signaling, and
connectors for each port type. Also included are dead,
weak, and good battery charge conditions, port
shutdown procedures, and other details associated with
battery charging.

BC1.2 was published after USB 2.0 but before USB 3.1
and so the information in BC1.2 refers to USB 2.0. The
specification is, however, consistent and compatible
with USB 3.1.

(E.g., https://www.lightingglobal.org/wp-content/uploads/2017/12/1ssue-24 _USB-smartphone-

charging-final.pdf, page 4).
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Our vision...

Extend ease of use, reduce clutter, reduce waste

USB Power Delivery ------------------------------------ >

(E.g., https://usb.org/sites/default/files/D2T2-1%20-%20USB%20Power%20Delivery.pdf, page

5).
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3.24 Primary Detection

Primary Detection is used to distinguish between an SDP and different types of Charging Ports. APD is
required to implement Primary Detection.

3.241 Primary Detection, DCP
Figure 3-6 shows how Primary Detection works when a PD is attached to a DCP.

Portable Device Dedicated Charging Port

] VBUS|
“'-/..—i— VOTG_SESS_ VLD

RDAT_LKG D+ RODAT_LKG

VDP_SRC ————o"—

VDAT_LKG VDAT_LKG
VLGE_HI —@—a’_
IoP_sRC
DCP_DET
VDAT_REF

1DP_SINK
RDCP_DAT

P Power supply

PHY

CHG_DET
VDAT_REF

loM_SiNK

WOM_SRE ——r

RDAT_LKG D- RODAT_LKG
T

VDAT_LKG } Rom_ow VDAT_LKG

|0 Comparators [[+]
REF Pull-up

\’ GND

Figure 3-6 Primary Detection, DCP

(E.g., https://www.usb.org/sites/default/files/BCv1.2 070312 0.zip, USB Battery Charging

Specification (Including errata and ECNs through March 15, 2012), Revision 1.2, March 15, 2012,
Page 14).

48.  On information and belief, Defendant provides a product or power supply system,
such as the ‘087 Accused Chargers, that comprise data circuitry configured to receive a first signal
that originates from a portable electronic device and to provide a second signal to be sent to the
portable electronic device, the data circuitry and the power circuitry configured to be coupled via
a connector to the portable electronic device, the connector comprising a first conductor, a second
conductor, a third conductor, and a fourth conductor, the connector configured to be detachably
mated with a power input interface of the portable electronic device. This element is met literally,

or in the alternative, under the doctrine of equivalents. For example, the USB power supply
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comprises data circuitry configured to use the Primary Detection method as described in the USB
BC 1.2 specification. The USB power supply connects to the portable electronic device through a
USB cable. The USB cable has a USB-C connector at one end to detachably mate with the
charging port of portable electronic device. The connector comprises VBUS (“first conductor™),
GND (“second conductor”), D+ (“third conductor”) and D- (“fourth conductor”) pins. Further,
during Primary Detection, when a portable electronic device is connected with the USB power
supply through the USB cable, the portable electronic device generates a D+ signal (“first signal”).
Data circuitry of the USB power supply receives the D+ signal (“first signal”) and provides a D-
signal (“second signal”) to the portable electronic device to detect the type of connected power
supply (standard downstream port or charging port). To the extent the D- signal (i.e., “second
signal”) is not found to literally satisfy this claim element because it is a modified signal originating
in the portable electronic device, it satisfies this claim element under the doctrine of equivalents.
The function of the D- signal is to inform the portable electronic device that the portable electronic
device is to receive current from the power supply and charge its battery. Provided the D- signal
is of the appropriate voltage, the portable electronic device interprets the D- signal received from
the power supply as enabling battery charging regardless of the initial origin of the D- signal. The
D- signal therefore performs the same function (informing the portable electronic device that it
can receive current from the power supply for the purpose of charging its battery) in the same way
(by receiving a signal from the power supply) with the same result (the portable electronic device

is able to charge its battery using the current from the power supply).
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1.2 Background

The USB ports on personal computers are convenient places for Portable Devices (PDs) to draw current for
charging their batteries. This convenience has led to the creation of USB Chargers that simply expose a
USB standard-A receptacle. This allows PDs to use the same USB cable to charge from either a PC or from
a USB Charger.

If a PD is attached to a USB host or hub, then the USB 2.0 specification requires that after connecting, a PD
must draw less than:

e 2.5 mA average if the bus is suspended

e 100 mA if bus is not suspended and not configured

e 500 mA if bus is not suspended and configured for 500 mA

If a PD is attached to a Charging Port, (i.e. CDP, DCP, ACA-Dock or ACA), then it is allowed to draw
IDEV_CHG without having to be configured or follow the rules of suspend.

In order for a PD to determine how much current it is allowed to draw from an upstream USB port, there
need to be mechanisms that allow the PD to distinquish between a Standard Downstream Port and a
Charging Port. This specification defines just such mechanisms.

Since PDs can be attached to USB chargers from various manufacturers, it is important that all provide an
acceptable user experience. This specification defines the requirements for a compliant USB charger, which
is referred to in this spec as a USB Charger.

(E.g., https://www.usb.org/sites/default/files/BCv1.2 070312 0.zip, USB Battery Charging

Specification (Including errata and ECNs through March 15, 2012), Revision 1.2, March 15, 2012,
Page 1).
3.2.3.2 Problem Description

USB plugs and receptacles are designed such that when the plug is inserted into the receptacle, the power
pins make contact before the data pins make contact. This is illustrated in Figure 3-3.

Plug Receptacle

VBUS —— ] C——F—1—VBUS
D —— ] - F——D- Connector
D+ —— ] — T
GND { | } GND

Figure 3-3 Data Pin Offset

(E.g., https://www.usb.org/sites/default/files/BCv1.2 070312 0.zip, USB Battery Charging

Specification (Including errata and ECNs through March 15, 2012), Revision 1.2, March 15, 2012,

Page 10).
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3. Charging Port Detection
3.1 Overview
Figure 3-1 shows several examples of a PD attached to an SDP or Charging Port.

Portable VBUS SDP, CDP
Device D- or DCP
D+
boAB | B SN0 [suflswa « Power
Recep | 9| Detachable | Plug|Recep
Cable | supply
Portable DCP
Device
THor VBUS
& B GND
phAB | B
Recep | F1U9 Caplive
Cable
DCP
or
VBU CDP
Paortable D-
Device D+
ID
p-AB peA GND
Recep | Piug [ ACA Accessory
Cable
Portable
Device
Peripheral
U-AB
Prop Recep
Chgr H-A
Piug | Peripheral
ACA-Dock

Figure 3-1 System Overview

(E.g., https://www.usb.org/sites/default/files/BCv1.2 070312 0.zip, USB Battery Charging

Specification (Including errata and ECNs through March 15, 2012), Revision 1.2, March 15, 2012,

Page 6).

135



Case 4:24-cv-00299-SDJ Document 1 Filed 04/05/24 Page 136 of 293 PagelD #: 136

3.24 Primary Detection

Primary Detection is used to distinguish between an SDP and different types of Charging Ports. APD is
required to implement Primary Detection.

3.2.4.1 Primary Detection, DCP

Figure 3-6 shows how Primary Detection works when a PD is attached to a DCP.

Portable Device Dedicated Charging Port
vBUY
<-—i— VOTG_SESS VLD
RDAT_LKG D+ RDAT_LKG
VDP_SRC ~————0"-
VDAT_LKG VDAT_LKG
viGe_H —(3)—a"

T i Power supply
PHY
RDAT_LKG D- RDAT_LKG
U
VDAT_LKG E Row_owH VDAT_LKG

1D Comparators o)

REF Pull-up
%— D
\' GND|

Figure 3-6 Primary Detection, DCP

(E.g., https://www.usb.org/sites/default/files/BCv1.2 070312 0.zip, USB Battery Charging

Specification (Including errata and ECNs through March 15, 2012), Revision 1.2, March 15, 2012,

Page 14).
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During Primary Detection the PD shall turn on VDP_SRC and IDM SINK. Since a DCP is required to short D+

to D- through a resistance of Rbcp DAT, the PD will detect a voltage on D- that is close to VDP_SRC.

A PD shall compare the voltage on D- with VDAT REF. If D-is greater than VDAT REF, then the PD is allowed
to detect that it is attached to either a DCP or CDP. A PD is optionally allowed to compare D- with VLGC as
well, and only determine that it is attached to a DCP or CDP if D- is greater than VDAT REF, but less than
VLGC. The reason for this option is as follows.

PS2 ports pull D+/- high. If a PD is attached to a PS2 port, and the PD only checks for D- greater than

VDAT REF, then a PD attached to a PS2 port would determine that it is attached to a DCP or CDP and
proceed to draw |IDEV_CHG. This much current could potentially damage a PS2 port. By only determining it is
attached to DCP or CDP if D- is less than VLGC, the PD can avoid causing damage to a PS2 port.

On the other hand, some proprietary chargers also pull D+/- high. If a PD is attached to one of these
chargers, and it determined it was not attached to a charger because D- was greater than VLGC, then the PD
would determine that it was attached to an SDP, and only be able to draw Isusp.

The choice of whether or not to compare D- to VLGC depends on whether the PD is more likely to be
attached to a PS2 port, or to a proprietary charger.

(E.g., https://www.usb.org/sites/default/files/BCv1.2 070312 0.zip, USB Battery Charging

Specification (Including errata and ECNs through March 15, 2012), Revision 1.2, March 15, 2012,

Page 15).
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> MINI & MICRO USB CONNECTOR PIN CONNECTIONS

PIN WIRE COLOUR SIGNAL NAMES
1 Red Vbus (4.75-5.25V)
2 White Data -
3 Green Data +
4 Not connected, although it can sometimes be

ground or used as a presence indicator.
5 Black Ground

Shell Drain wire Shield

TYPE A & B USB CONNECTOR PIN CONNECTIONS

PIN WIRE COLOUR SIGNAL NAMES
1 Red Vbus (4.75-5.25V)
2 White Data -
3 Green Data +
- Black Ground
Shell Drain wire Shield
4 3 2 1

1 2 3 4
Female Male

Type A USB connector pinout

(E.g., https://www.electronics-notes.com/articles/connectivity/usb-universal-serial-

bus/connectors-pinouts-cables.php).
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A6 A7 A8
D+ | D- |BBU1

D- | D+ ||CC2
B7  B6 B5

Figure 1. The USB Type-C receptacle. Image courtesy of Microchip.

A12 AN A10 A9 A8 A7 AB A5 A4 A3 A2 A1l
GND us[saut1| o- | o+ [ cc |vaus GND
GND usjveon| sBu2[vBus GND

B1 B2 B3 B4 B5 B6 B7 B8 B9 B10 B11 B12

Figure 2. The USB Type-C plug. Image courtesy of Microchip.

(E.g., https://wwwe.allaboutcircuits.com/technical-articles/introduction-to-usb-type-c-which-pins-

power-delivery-data-transfer/).

49.  On information and belief, Defendant provides a product or power supply system,
such as the ‘087 Accused Chargers, to transfer, via the first conductor, the direct current power to
the portable electronic device. This element is met literally, or in the alternative, under the doctrine

of equivalents. For example, the VBUS pin provides DC power to a portable electronic device.
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3.24 Primary Detection

Primary Detection is used to distinguish between an SDP and different types of Charging Ports. APD is
quired to impl 1t Primary D ion.

3.2.4.1 Primary Detection, DCP
Figure 3-6 shows how Primary Detection works when a PD is attached to a DCP.

Portable Device Dedicated Charging Port
VBUY
i—i— VOTG_SESS_ VLD

RDAT_LKG D+ RDAT_LKG
VOP_SRC ———0""——]

VDAT_LKG VDAT_LKG
viee_ —()—o"—

IDP_SRC

ROGP_ AT g Power supply
PHY
RDAT_LKG D- ROAT_LKG
U
VDAT_LKG } Rom_pw VDAT_LKG

1D Comparators 10D
REF Pull-up
%— D
\' GND)

Figure 3-6 Primary Detection, DCP

(E.g., https://www.usb.org/sites/default/files/BCv1.2 070312 0.zip, USB Battery Charging

Specification (including errata and ECNs through March 15, 2012), Revision 1.2, March 15, 2012,

Page 14).
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Acronyms
ACA Accessory Charger Adapter
CDP Charging Downstream Port
DBP Dead Battery Provision
DCD Data Contact Detect
DCP Dedicated Charging Port
FS Full Speed
HS High-Speed
LS Low-Speed
oTG On-The-Go
PC Personal Computer
PD Portable Device
PHY Physical Layer Interface for High-Speed USB
PS2 Personal System 2
SDP Standard Downstream Port
SRP Session Request Protocol
TPL Targeted Peripheral List
USB Universal Serial Bus

USBCV USB Command Verifier
USB-IF USB Implementers Forum
VBUS Voltage line of the USB interface

(E.g., https://www.usb.org/sites/default/files/BCv1.2_070312_0.zip, USB Battery Charging

Specification (Including errata and ECNs through March 15, 2012), Revision 1.2, March 15,

2012, Page xi).

141


https://www.usb.org/sites/default/files/BCv1.2_070312_0.zip

Case 4:24-cv-00299-SDJ Document 1 Filed 04/05/24 Page 142 of 293 PagelD #:. 142

> MINI & MICRO USB CONNECTOR PIN CONNECTIONS

PIN WIRE COLOUR SIGNAL NAMES
1 Red Vbus (4.75-5.25V)
2 White Data -
3 Green Data +
4 Not connected, although it can sometimes be
ground or used as a presence indicator.
5 Black Ground
Shell Drain wire Shield

TYPE A & B USB CONNECTOR PIN CONNECTIONS

PIN WIRE COLOUR SIGNAL NAMES

1 Red Vbus (4.75-5.25V)
2 White Data -

3 Green Data +

4 Black Ground
Shell Drain wire Shield

4 3 2 1
1 2 3 4
Female Male

Type A USB connector pinout

(E.g., https://www.electronics-notes.com/articles/connectivity/usb-universal-serial-

bus/connectors-pinouts-cables.php).

50. Defendant provides a product or power supply system, such as the ‘087 Accused
Chargers, to transfer, via the second conductor, a ground reference to the portable electronic
device. This element is met literally, or in the alternative, under the doctrine of equivalents. For

example, the GND pin provides a ground reference to the portable electronic device.
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3.5 Ground Current and Noise Margins

As shown in Figure 7-47 of the USB 2.0 specification, a current of 100 mA through the ground wire of a USB
cable can resultin a voltage difference of 25 mV between the host around and the device ground. This
ground difference has the effect of reducing noise margins for both signaling and charger detection.

(E.g., https://www.usb.org/sites/default/files/BCv1.2_ 070312 0.zip, USB Battery Charging

Specification (Including errata and ECNs through March 15, 2012), Revision 1.2, March 15, 2012,

Page 36).

3.24 Primary Detection

Primary Detection is used to dlstmgu:sh between an SDP and different types of Charging Ports. APD is

required to imp

1t Primary D

3.24.1 Primary Detection, DCP
Figure 3-6 shows how Primary Detection works when a PD is attached to a DCP.

RDAT_LXG

Portable Device

VBUS

:— i— VOTG_SESS_VLD

Dedicated Charging Port

RDAT_LKG

VDAT_LKG

PHY

ROAT_LKG

CHG_DET

VDP_SRC = eef

VLGC_HI —@—0/—

10P_SRC
DCP_DET
VDAT_REF

1DP_SINK

VDAT_REF

DM _SINK

VOM_SRC =™

VOAT_LKG

RDCP_DAT 2 Power supp ly

RDAT_LKG

VDAT_LKG

} RoMm_owN
ID Comparstors 1D
i REF Pull-up

1D

~

GND

VDAT_LKG

Figure 3-6 Primary Detection, DCP

(E.g., https://www.usb.org/sites/default/files/BCv1.2 070312 0.zip, USB Battery Charging

Specification (Including errata and ECNs through March 15, 2012), Revision 1.2, March 15, 2012,

Page 14).
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> MINI & MICRO USB CONNECTOR PIN CONNECTIONS

PIN WIRE COLOUR SIGNAL NAMES
1 Red Vbus (4.75-5.25V)
2 White Data -
3 Green Data +
4 Not connected, although it can sometimes be

ground or used as a presence indicator.
5 Black Ground

Shell Drain wire Shield

TYPE A & B USB CONNECTOR PIN CONNECTIONS

PIN WIRE COLOUR SIGNAL NAMES
1 Red Vbus (4.75-5.25V)
2 White Data -
3 Green Data +
- Black Ground
Shell Drain wire Shield
4 3 2 1

1 2 3 4
Female Male

Type A USB connector pinout

(E.g., https://www.electronics-notes.com/articles/connectivity/usb-universal-serial-

bus/connectors-pinouts-cables.php).
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Figure 1. The USB Type-C receptacle. Image courtesy of Microchip.
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Figure 2. The USB Type-C plug. Image courtesy of Microchip.

(E.g., https://wwwe.allaboutcircuits.com/technical-articles/introduction-to-usb-type-c-which-pins-

power-delivery-data-transfer/).

51. Defendant provides a product or power supply system, such as the ‘087 Accused
Chargers, to transfer, via the third conductor, the first signal from the portable electronic device to
the data circuitry. This element is met literally, or in the alternative, under the doctrine of
equivalents. For example, the D+ pin provides the D+ signal (“first signal”) from the portable

electronic device to the data circuitry of the USB power supply.
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3.24 Primary Detection

Primary Detection is used to distinguish between an SDP and different types of Charging Ports. APD is
quired to impl 1t Primary D ion.

3.24.1 Primary Detection, DCP
Figure 3-6 shows how Primary Detection works when a PD is attached to a DCP.

Portable Device Dedicated Charging Port
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Figure 3-6 Primary Detection, DCP

(E.g., https://www.usb.org/sites/default/files/BCv1.2_ 070312 0.zip, USB Battery Charging

Specification (Including errata and ECNs through March 15, 2012), Revision 1.2, March 15, 2012,

Page 14).
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During Primary Detection the PD shall turn on VDP_SRC and IDM SINK. Since a DCP is required to short D+
to D- through a resistance of RDcp_DAT, the PD will detect a voltage on D- that is close to VDP_SRC.

A PD shall compare the voltage on D- with VDAT REF. If D-is greater than VDAT REF, then the PD is allowed
to detect that it is attached to either a DCP or CDP. A PD is optionally allowed to compare D- with VLGC as
well, and only determine that it is attached to a DCP or CDP if D- is greater than VDAT REF, but less than
VLGC. The reason for this option is as follows.

PS2 ports pull D+/- high. If a PD is attached to a PS2 port, and the PD only checks for D- greater than

VDAT REF, then a PD attached to a PS2 port would determine that it is attached to a DCP or CDP and
proceed to draw |IDEV_CHG. This much current could potentially damage a PS2 port. By only determining it is
attached to DCP or CDP if D- is less than VLGC, the PD can avoid causing damage to a PS2 port.

On the other hand, some proprietary chargers also pull D+/- high. If a PD is attached to one of these
chargers, and it determined it was not attached to a charger because D- was greater than VLGC, then the PD
would determine that it was attached to an SDP, and only be able to draw [susp.

The choice of whether or not to compare D- to VLGC depends on whether the PD is more likely to be
attached to a PS2 port, or to a proprietary charger.

(E.g., https://www.usb.org/sites/default/files/BCv1.2 070312 0.zip, USB Battery Charging

Specification (Including errata and ECNs through March 15, 2012), Revision 1.2, March 15, 2012,

Page 15).
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> MINI & MICRO USB CONNECTOR PIN CONNECTIONS

PIN WIRE COLOUR SIGNAL NAMES
1 Red Vbus (4.75-5.25V)
2 White Data -
3 Green Data +
4 Not connected, although it can sometimes be

ground or used as a presence indicator.
5 Black Ground

Shell Drain wire Shield

TYPE A & B USB CONNECTOR PIN CONNECTIONS

PIN WIRE COLOUR SIGNAL NAMES
1 Red Vbus (4.75-5.25V)
2 White Data -
3 Green Data +
- Black Ground
Shell Drain wire Shield
4 3 2 1

1 2 3 4
Female Male

Type A USB connector pinout

(E.g., https://www.electronics-notes.com/articles/connectivity/usb-universal-serial-

bus/connectors-pinouts-cables.php).
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Figure 1. The USB Type-C receptacle. Image courtesy of Microchip.

A2 AN A10 A9 A8 A7 AB A5 A4 A3 A2 A1l

- —-..
( GND veus[sau1| o- | o+ [ cc |vaus GND )
e

GND VBUS|vcom| sBU2|vBUS GND| -
B1 B2 B3 B4 B5 B6 B7 B8 B9 B10 B11 B12

Figure 2. The USB Type-C plug. Image courtesy of Microchip.

(E.g., https://wwwe.allaboutcircuits.com/technical-articles/introduction-to-usb-type-c-which-pins-

power-delivery-data-transfer/).

52. Defendant provides a product or power supply system, such as ‘087 Accused
Chargers, to transfer, via the fourth conductor, the second signal from the data circuitry to the
portable electronic device. This element is met literally, or in the alternative, under the doctrine of
equivalents. For example, the D- pin provides the D- signal (“second signal”) from the data
circuitry of the USB power supply to the portable electronic device. To the extent the D- signal
(i.e., “second signal”) is not found to literally satisfy this claim element because it is a modified
signal originating in the portable electronic device, it satisfies this claim element under the doctrine
of equivalents. The function of the D- signal is to inform the portable electronic device that the
portable electronic device is to receive current from the power supply and charge its battery.
Provided the D- signal is of the appropriate voltage, the portable electronic device interprets the

D- signal received from the power supply as enabling battery charging regardless of the initial
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origin of the D- signal. The D- signal therefore performs the same function (informing the portable
electronic device that it can receive current from the power supply for the purpose of charging its
battery) in the same way (by receiving a signal from the power supply) with the same result (the

portable electronic device is able to charge its battery using the current from the power supply).

3.24 Primary Detection

Primary Detection is used to distinguish between an SDP and different types of Charging Ports. APD is
required to impl 1t Primary D

3.241 Primary Detection, DCP
Figure 3-6 shows how Primary Detection works when a PD is attached to a DCP.

Portable Device Dedicated Charging Port
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Figure 3-6 Primary Detection, DCP

(E.g., https://www.usb.org/sites/default/files/BCv1.2 070312 0.zip, USB Battery Charging

Specification (Including errata and ECNs through March 15, 2012), Revision 1.2, March 15, 2012,

Page 14).

150


https://www.usb.org/sites/default/files/BCv1.2_070312_0.zip

Case 4:24-cv-00299-SDJ Document 1 Filed 04/05/24 Page 151 of 293 PagelD #: 151

During Primary Detection the PD shall turn on VDP_SRC and IDM SINK. Since a DCP is required to short D+
to D- through a resistance of RDcp_DAT, the PD will detect a voltage on D- that is close to VDP_SRC.

A PD shall compare the voltage on D- with VDAT REF. If D-is greater than VDAT REF, then the PD is allowed
to detect that it is attached to either a DCP or CDP. A PD is optionally allowed to compare D- with VLGC as
well, and only determine that it is attached to a DCP or CDP if D- is greater than VDAT REF, but less than
VLGC. The reason for this option is as follows.

PS2 ports pull D+/- high. If a PD is attached to a PS2 port, and the PD only checks for D- greater than

VDAT REF, then a PD attached to a PS2 port would determine that it is attached to a DCP or CDP and
proceed to draw |IDEV_CHG. This much current could potentially damage a PS2 port. By only determining it is
attached to DCP or CDP if D- is less than VLGC, the PD can avoid causing damage to a PS2 port.

On the other hand, some proprietary chargers also pull D+/- high. If a PD is attached to one of these
chargers, and it determined it was not attached to a charger because D- was greater than VLGC, then the PD
would determine that it was attached to an SDP, and only be able to draw [susp.

The choice of whether or not to compare D- to VLGC depends on whether the PD is more likely to be
attached to a PS2 port, or to a proprietary charger.

(E.g., https://www.usb.org/sites/default/files/BCv1.2 070312 0.zip, USB Battery Charging

Specification (Including errata and ECNs through March 15, 2012), Revision 1.2, March 15, 2012,

Page 15).
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> MINI & MICRO USB CONNECTOR PIN CONNECTIONS

PIN WIRE COLOUR SIGNAL NAMES
1 Red Vbus (4.75-5.25V)
2 White Data -
3 Green Data +
4 Not connected, although it can sometimes be

ground or used as a presence indicator.
5 Black Ground

Shell Drain wire Shield

TYPE A & B USB CONNECTOR PIN CONNECTIONS

PIN WIRE COLOUR SIGNAL NAMES
1 Red Vbus (4.75-5.25V)
2 White Data -
3 Green Data +
- Black Ground
Shell Drain wire Shield
4 3 2 1

1 2 3 4
Female Male

Type A USB connector pinout

(E.g., https://www.electronics-notes.com/articles/connectivity/usb-universal-serial-

bus/connectors-pinouts-cables.php).

152


https://www.electronics-notes.com/articles/connectivity/usb-universal-serial-bus/connectors-pinouts-cables.php
https://www.electronics-notes.com/articles/connectivity/usb-universal-serial-bus/connectors-pinouts-cables.php

Case 4:24-cv-00299-SDJ Document 1 Filed 04/05/24 Page 153 of 293 PagelD #: 153

Ab A7 A8

D+ | D- |BBU1

D- | D+ ||CC2
B7  B6 B5

Figure 1. The USB Type-C receptacle. Image courtesy of Microchip.
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Figure 2. The USB Type-C plug. Image courtesy of Microchip.

(E.g., https://wwwe.allaboutcircuits.com/technical-articles/introduction-to-usb-type-c-which-pins-

power-delivery-data-transfer/).

53. Defendant provides a product or power supply system with data circuity, such as
the ‘087 Accused Chargers, that is further configured, in coordination with the first signal, to
provide the second signal, the second signal having a parameter level that is usable by the portable
electronic device in connection with control of charging a rechargeable battery of the portable
electronic device based on the direct current power provided by the power circuitry. This element
is met literally, or in the alternative, under the doctrine of equivalents. For example, the USB power
supply shorts the D+ to D- through a resistance of Rocp pat, such that the portable electronic
device detects a voltage on D-. Therefore, the data circuitry of the power supply is configured, in
coordination with the D+ signal (“first signal”) to provide D- signal (“second signal”) to the
portable electronic device. The D+ signal and D- signal are separate signals. The D+ signal

originates at the portable electronic device and is received by the power supply. When the D+
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signal passes through the resistor Rpcp paT, the resistance causes the voltage to drop, creating a
new D- signal to be transmitted to the portable electronic device via the D- pin. Thus, the D+
signal is received by the power supply at one voltage and the D- signal is transmitted to the portable
electronic device at a second voltage. Further, the portable electronic device compares the D-
signal’s voltage (“parameter’) level with a reference voltage to detect the type of power supply
(standard downstream port or charging port). Based on the type of power supply, the portable
electronic devices draw current to charge a rechargeable battery of the portable electronic device
from the direct current power provided by the power supply.

1.1 Scope

The Battery Charging Working Group is chartered with creating specifications that define limits as well as
detection, control and reporting mechanisms to permit devices to draw current in excess of the USB 2.0
specification for charging and/or powering up from dedicated chargers, hosts, hubs and charging

downstream ports. These mechanisms are backward compatible with USB 2.0 compliant hosts and
peripherals.

1.2 Background

The USB ports on personal computers are convenient places for Portable Devices (PDs) to draw current for
charging their batteries. This convenience has led to the creation of USB Chargers that simply expose a
USB standard-A receptacle. This allows PDs to use the same USB cable to charge from either a PC or from
a USB Charger.

If a PD is attached to a USB host or hub, then the USB 2.0 specification requires that after connecting, a PD
must draw less than:

e 2.5 mA average if the bus is suspended

e 100 mA if bus is not suspended and not configured

e 500 mA if bus is not suspended and configured for 500 mA

If a PD is attached to a Charging Port, (i.e. CDP, DCP, ACA-Dock or ACA), then it is allowed to draw
IDEV_CHG without having to be configured or follow the rules of suspend.

In order for a PD to determine how much current it is allowed to draw from an upstream USB port, there
need to be mechanisms that allow the PD to distinguish between a Standard Downstream Port and a
Charging Port. This specification defines just such mechanisms.

Since PDs can be attached to USB chargers from various manufacturers, it is important that all provide an
acceptable user experience. This specification defines the requirements for a compliant USB charger, which
is referred to in this spec as a USB Charger.

(E.g., https://www.usb.org/sites/default/files/BCv1.2 070312 0.zip, USB Battery Charging

Specification (Including errata and ECNs through March 15, 2012), Revision 1.2, March 15, 2012,

Page 1).
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3.24 Primary Detection

Primary Detection is used to distinguish between an SDP and different types of Charging Ports. APD is
quired to impl 1t Primary D ion.

3.24.1 Primary Detection, DCP
Figure 3-6 shows how Primary Detection works when a PD is attached to a DCP.

Portable Device Dedicated Charging Port
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Figure 3-6 Primary Detection, DCP

(E.g., https://www.usb.org/sites/default/files/BCv1.2_ 070312 0.zip, USB Battery Charging

Specification (Including errata and ECNs through March 15, 2012), Revision 1.2, March 15, 2012,

Page 14).

155


https://www.usb.org/sites/default/files/BCv1.2_070312_0.zip

Case 4:24-cv-00299-SDJ Document 1 Filed 04/05/24 Page 156 of 293 PagelD #: 156

During Primary Detection the PD shall turn on VDp_sRC and IbM _SINK. Since a DCP is required to short D+
to D- through a resistance of RDcP_DAT, the PD will detect a voltage on D- that is close to VDP_SRC.

A PD shall compare the voltage on D- with VDAT REeF. If D- is greater than VDAT REF, then the PD is allowed
to detect that it is attached to either a DCP or CDP. A PD is optionally allowed to compare D- With VLGC as
well, and only determine that it is attached to a DCP or CDP if D- is greater than VDAT REF, but less than
VLGC. The reason for this option is as follows. ———

PS2 ports pull D+/- high. If a PD is attached to a PS2 port, and the PD only checks for D- greater than

VDAT REF, then a PD attached to a PS2 port would determine that it is attached to a DCP or CDP and
proceed to draw |IDEV_CHG. This much current could potentially damage a PS2 port. By only determining it is
attached to DCP or CDP if D-is less than VLGC, the PD can avoid causing damage to a PS2 port.

On the other hand, some proprietary chargers also pull D+/- high. If a PD is attached to one of these
chargers, and it determined it was not attached to a charger because D- was greater than VLGC, then the PD
would determine that it was attached to an SDP, and only be able to draw IsuspP.

The choice of whether or not to compare D- to VLGC depends on whether the PD is more likely to be
attached to a PS2 port, or to a proprietary charger.

(E.g., https://www.usb.org/sites/default/files/BCv1.2 070312 0.zip, USB Battery Charging
Specification (Including errata and ECNs through March 15, 2012), Revision 1.2, March 15, 2012,
Page 15).

54.  As discussed above, the ‘087 Accused Chargers compare the D- signal’s voltage
(“parameter”) level with a reference voltage to detect the type of power supply (standard
downstream port or charging port). Based on the type of power supply, the portable electronic
devices draw current to charge a rechargeable battery of the portable electronic device from the
direct current power provided by the power supply.

55.  As discussed above, in the ‘087 Accused Chargers, the parameter level is the D-
signal’s voltage.

56. Defendant provides a product or power supply, such as the ‘087 Accused Chargers,
in which the first signal is received by the data circuitry in response to the power circuitry
providing the direct current power and the ground reference to the portable electronic device. As
explained above in connection with Claim 1, the power supply comprises data circuity and power

circuitry configured to use the Primary Detection method of the USB BC 1.2 specification. Using
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the VBUS pin and GRN pin, current power and ground reference are provided to and detected by
the portable electronic device, respectively. This detection triggers the portable electronic device
to send a voltage signal D+, which is the “first signal” received by the data circuitry of the power
supply.

57. Defendant makes, uses, sells, offers for sale and/or imports a product or power
supply system, such as the ‘087 Accused Chargers, comprising power circuitry configured to
provide direct current power. This element is met literally, or in the alternative, under the doctrine
of equivalents. Upon information and belief, Defendant makes, uses, sells, offers for sale, and/or
imports a USB power supply (e.g., the ‘087 Accused Chargers) to supply power to the portable
electronic device. USB-compliant devices at USB 3.0 or above are compatible with the USB BC
1.2 specification. Upon information and belief, each of the ‘087 Accused Chargers includes power
circuitry compliant with the Battery Charging (BC) 1.2 specification to charge the portable

electronic device. The Table 2-1 (https://www.usb.org/sites/default/files/USB%20Type-

C%20Spec%20R2.0%20-%20August%202019.pdf, page 36) and the diagram depicting the power

consumed by different USB specifications (https://usb.org/sites/default/files/D2T2-1%20-

%20USB%20Power%20Delivery.pdf, page 5) disclose that BC 1.2 is used to output 5V voltage,

1.5A current, and 7.5W power. Further, to charge the battery in a portable electronic device, the
portable electronic device is connected to the USB power supply. The other end is connected to
the charging port of the device and the power supply is plugged into a standard wall socket.
Therefore, the USB power supply comprises power circuitry to provide DC power to the electronic

device.
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Table 2-1 Summary of power supply options

Mode of Operation Voltage Current Notes
USB 2.0 5V See USB 2.0
USB 3.2 5V See USB 3.2
USB4 5V 1.5A See Section 5.3.
USBBC 1.2 5V 1.5 Al Legacy charging

BT - rren . .
@15 A 5V 1.5A Supports higher power devices
USB Type-C Current . .
@3.0A 5V 3A Supports higher power devices

Configurable up | Configurable up | Directional control and power

USBPD to20V to5 A level management

(E.g., https://www.usb.org/sites/default/files/lUSB%20Type-C%20Spec%20R2.0%20-

%20Auqust%202019.pdf, page 36).
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USB battery charging specifications
Battery Charging Specification Revision 1.2 (BC1.2)

The different port types described in the above section
were first defined in the Battery Charging Specification
Revision 1.2 (BC1.2) published in 2010. In addition to the
port definitions, BC1.2 specifies primary and secondary
charge port detection sequences and port specific
performance requirements. These include required
operating range, undershoot, detection signaling, and
connectors for each port type. Also included are dead,
weak, and good battery charge conditions, port
shutdown procedures, and other details associated with
battery charging.

BC1.2 was published after USB 2.0 but before USB 3.1
and so the information in BC1.2 refers to USB 2.0. The
specification is, however, consistent and compatible
with USB 3.1.

(E.g., https://www.lightingglobal.org/wp-content/uploads/2017/12/1ssue-24 _USB-smartphone-

charging-final.pdf, page 4).
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Our vision...

Extend ease of use, reduce clutter, reduce waste

USB Power Delivery ------------------------------------ >

(E.g., https://usb.org/sites/default/files/D2T2-1%20-%20USB%20Power%20Delivery.pdf, page

5).
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3.24 Primary Detection

Primary Detection is used to distinguish between an SDP and different types of Charging Ports. APD is
required to implement Primary Detection.

3.241 Primary Detection, DCP
Figure 3-6 shows how Primary Detection works when a PD is attached to a DCP.

Portable Device Dedicated Charging Port
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Figure 3-6 Primary Detection, DCP

(E.g., https://www.usb.org/sites/default/files/BCv1.2 070312 0.zip, USB Battery Charging

Specification (Including errata and ECNs through March 15, 2012), Revision 1.2, March 15, 2012,
Page 14).

58. Defendant provides a product or power supply system, such as the ‘087 Accused
Chargers, comprising data circuitry configured to receive an input signal that originates from a
portable electronic device and to provide an output signal to be sent to the portable electronic
device, the data circuitry and the power circuitry configured to be coupled via a connector to the
portable electronic device, the connector comprising a first conductor, a second conductor, a third
conductor, and a fourth conductor, the connector configured to be detachably mated with a power
input interface of the portable electronic device. This element is met literally, or in the alternative,

under the doctrine of equivalents. For example, the USB power supply comprises data circuitry
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configured to use the Primary Detection method as described in the USB BC 1.2 specification. The
USB power supply connects to the portable electronic device through a USB cable. The USB
cable has a USB-C connector at one end to detachably mate with the charging port of portable
electronic device. The connector comprises VBUS (“first conductor”), GND (“second
conductor”), D+ (“third conductor”) and D- (“fourth conductor”) pins. Further, during Primary
Detection, when a portable electronic device is connected with the USB power supply through the
USB cable, the portable electronic device generates a D+ signal (“input signal). Data circuitry of
the USB power supply receives the D+ signal (“input signal”) and provides a D- signal (‘“output
signal”) to the portable electronic device to detect the type of connected power supply (standard
downstream port or charging port). To the extent the D- signal (i.e., “output signal”) is not found
to literally satisfy this claim element because it is a modified signal originating in the portable
electronic device, it satisfies this claim element under the doctrine of equivalents. The function of
the D- signal is to inform the portable electronic device that the portable electronic device is to
receive current from the power supply and charge its battery. Provided the D- signal is of the
appropriate voltage, the portable electronic device interprets the D- signal received from the power
supply as enabling battery charging regardless of the initial origin of the D- signal. The D- signal
therefore performs the same function (informing the portable electronic device that it can receive
current from the power supply for the purpose of charging its battery) in the same way (by
receiving a signal from the power supply) with the same result (the portable electronic device is

able to charge its battery using the current from the power supply).
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1.2 Background

The USB ports on personal computers are convenient places for Portable Devices (PDs) to draw current for
charging their batteries. This convenience has led to the creation of USB Chargers that simply expose a
USB standard-A receptacle. This allows PDs to use the same USB cable to charge from either a PC or from
a USB Charger.

If a PD is attached to a USB host or hub, then the USB 2.0 specification requires that after connecting, a PD
must draw less than:

e 2.5 mA average if the bus is suspended

o 100 mA if bus is not suspended and not configured

* 500 mA if bus is not suspended and configured for 500 mA

If a PD is attached to a Charging Port, (i.e. CDP, DCP, ACA-Dock or ACA), then it is allowed to draw
IDEV_CHG without having to be configured or follow the rules of suspend.

In order for a PD to determine how much current it is allowed to draw from an upstream USB port, there
need to be mechanisms that allow the PD to distinguish between a Standard Downstream Port and a
Charging Port. This specification defines just such mechanisms.

(E.g., https://www.usb.org/sites/default/files/BCv1.2 070312 0.zip, USB Battery Charging

Specification (Including errata and ECNs through March 15, 2012), Revision 1.2, March 15, 2012,

Page 1).

3.2.3.2 Problem Description

USB plugs and receptacles are designed such that when the plug is inserted into the receptacle, the power
pins make contact before the data pins make contact. This is illustrated in Figure 3-3.

Plug Receptacle

veus ————1 | || C———vaus
o——— || _—=4—0n
D+ —— 3o+ [ Comec™
oo ————1 | || ———ow

Figure 3-3 Data Pin Offset

(E.g., https://www.usb.org/sites/default/files/BCv1.2 070312 0.zip, USB Battery Charging

Specification (Including errata and ECNs through March 15, 2012), Revision 1.2, March 15, 2012,

Page 10).
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3. Charging Port Detection

3.1 Overview

Figure 3-1 shows several examples of a PD attached to an SDP or Charging Port.
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Chgr H-A
Plug Peripheral
ACA-Dock

Figure 3-1 System Overview

(E.g., https://www.usb.org/sites/default/files/BCv1.2 070312 0.zip, USB Battery Charging

Specification (Including errata and ECNs through March 15, 2012), Revision 1.2, March 15, 2012,

Page 6).
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3.24 Primary Detection

Primary Detection is used to distinguish between an SDP and different types of Charging Ports. APD is
required to implement Primary Detection.

3.241 Primary Detection, DCP
Figure 3-6 shows how Primary Detection works when a PD is attached to a DCP.

Portable Device Dedicated Charging Port
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Figure 3-6 Primary Detection, DCP

(E.g., https://www.usb.org/sites/default/files/BCv1.2 070312 0.zip, USB Battery Charging

Specification (Including errata and ECNs through March 15, 2012), Revision 1.2, March 15, 2012,

Page 14).
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During Primary Detection the PD shall turn on VDP_SRC and IDM SINK. Since a DCP is required to short D+
to D- through a resistance of RocP_DAT, the PD will detect a voltage on D- that is close to VDP_SRC.

A PD shall compare the voltage on D- with VDAT REF. If D- is greater than VDAT REF, then the PD is allowed
to detect that it is attached to either a DCP or CDP. A PD is optionally allowed to compare D- with VLGC as
well, and only determine that it is attached to a DCP or CDP if D- is greater than VDAT REF, but less than
VLGe. The reason for this option is as follows.

PS2 ports pull D+/- high. If a PD is attached to a PS2 port, and the PD only checks for D- greater than

VDAT REF, then a PD attached to a PS2 port would determine that it is attached to a DCP or CDP and
proceed to draw [DEV_CHG. This much current could potentially damage a PS2 port. By only determining it is
attached to DCP or CDP if D- is less than VLGC, the PD can avoid causing damage to a PS2 port.

On the other hand, some proprietary chargers also pull D+/- high. If a PD is attached to one of these
chargers, and it determined it was not attached to a charger because D- was greater than VLGc, then the PD
would determine that it was attached to an SDP, and only be able to draw ISuspP.

The choice of whether or not to compare D- to VLGC depends on whether the PD is more likely to be
attached to a PS2 port, or to a proprietary charger.

(E.g., https://www.usb.org/sites/default/files/BCv1.2 070312 0.zip, USB Battery Charging

Specification (Including errata and ECNs through March 15, 2012), Revision 1.2, March 15, 2012,

Page 15).
> MINI & MICRO USB CONNECTOR PIN CONNECTIONS
PIN WIRE COLOUR SIGNAL NAMES
1 Red Vbus (4.75-5.25V)
2 White Data -
3 Green Data +
4 Not connected, although it can sometimes be
ground or used as a presence indicator.
5 Black Ground
Shell Drain wire Shield
TYPE A & B USB CONNECTOR PIN CONNECTIONS
PIN WIRE COLOUR SIGNAL NAMES
1 Red Vbus (4.75-5.25V)
2 White Data -
3 Green Data +
4 Black Ground
Shell Drain wire Shield
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(E.g., https://www.electronics-notes.com/articles/connectivity/usb-universal-serial-

bus/connectors-pinouts-cables.php).

I 4 3 21

1 2 3 4
Female Male

Type A USB connector pinout

(E.g., https://www.electronics-notes.com/articles/connectivity/usb-universal-serial-

bus/connectors-pinouts-cables.php).
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A6 A7 A8
D+ | D- |BBU1

D- | D+ ||CC2
B7  B6 B5

Figure 1. The USB Type-C receptacle. Image courtesy of Microchip.

A12 AN A10 A9 A8 A7 AB A5 A4 A3 A2 A1l
GND us[saut1| o- | o+ [ cc |vaus GND
GND usjveon| sBu2[vBus GND

B1 B2 B3 B4 B5 B6 B7 B8 B9 B10 B11 B12

Figure 2. The USB Type-C plug. Image courtesy of Microchip.

(E.g., https://wwwe.allaboutcircuits.com/technical-articles/introduction-to-usb-type-c-which-pins-

power-delivery-data-transfer/).

59. Defendant provides a product or power supply system, such as the ‘087 Accused
Chargers, to transfer, via the first conductor, the direct current power to the portable electronic
device. This element is met literally, or in the alternative, under the doctrine of equivalents. For

example, the VBUS pin provides DC power to the portable electronic device.
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3.24 Primary Detection

Primary Detection is used to distinguish between an SDP and different types of Charging Ports. APD is
quired to impl 1t Primary D ion.

3.2.4.1 Primary Detection, DCP
Figure 3-6 shows how Primary Detection works when a PD is attached to a DCP.

Portable Device Dedicated Charging Port
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ROGP_ AT g Power supply
PHY
RDAT_LKG D- ROAT_LKG
U
VDAT_LKG } Rom_pw VDAT_LKG

1D Comparators 10D
REF Pull-up
%— D
\' GND)

Figure 3-6 Primary Detection, DCP

(E.g., https://www.usb.org/sites/default/files/BCv1.2 070312 0.zip, USB Battery Charging

Specification (Including errata and ECNs through March 15, 2012), Revision 1.2, March 15, 2012,

Page 14).
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Acronyms
ACA Accessory Charger Adapter
CDP Charging Downstream Port
DBP Dead Battery Provision
DCD Data Contact Detect
DCP Dedicated Charging Port
FS Full Speed
HS High-Speed
LS Low-Speed
oTG On-The-Go
PC Personal Computer
PD Portable Device
PHY Physical Layer Interface for High-Speed USB
PS2 Personal System 2
SDP Standard Downstream Port
SRP Session Request Protocol
TPL Targeted Peripheral List
USB Universal Serial Bus

USBCV USB Command Verifier
USB-IF USB Implementers Forum
VBUS Voltage line of the USB interface

(E.g., https://www.usb.org/sites/default/files/BCv1.2_070312_0.zip, USB Battery Charging

Specification (Including errata and ECNs through March 15, 2012), Revision 1.2, March 15,

2012, Page xi).
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> MINI & MICRO USB CONNECTOR PIN CONNECTIONS

PIN WIRE COLOUR SIGNAL NAMES
1 Red Vbus (4.75-5.25V)
2 White Data -
3 Green Data +
4 Not connected, although it can sometimes be
ground or used as a presence indicator.
5 Black Ground
Shell Drain wire Shield

TYPE A & B USB CONNECTOR PIN CONNECTIONS

PIN WIRE COLOUR SIGNAL NAMES

1 Red Vbus (4.75-5.25V)
2 White Data -

3 Green Data +

4 Black Ground
Shell Drain wire Shield

4 3 2 1
1 2 3 4
Female Male

Type A USB connector pinout

(E.g., https://www.electronics-notes.com/articles/connectivity/usb-universal-serial-

bus/connectors-pinouts-cables.php).

60. Defendant provides a product or power supply system, such as the ‘087 Accused
Chargers, to transfer, via the second conductor, a ground reference to the portable electronic
device. This element is met literally, or in the alternative, under the doctrine of equivalents. For

example, the GND pin provides a ground reference to the portable electronic device.
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3.5 Ground Current and Noise Margins

As shown in Figure 7-47 of the USB 2.0 specification, a current of 100 mA through the ground wire of a USB
cable can resultin a voltage difference of 25 mV between the host around and the device ground. This
ground difference has the effect of reducing noise margins for both signaling and charger detection.

(E.g., https://www.usb.org/sites/default/files/BCv1.2_ 070312 0.zip, USB Battery Charging

Specification (Including errata and ECNs through March 15, 2012), Revision 1.2, March 15, 2012,

Page 36).

3.24 Primary Detection

Primary Detection is used to dlstmgu:sh between an SDP and different types of Charging Ports. APD is

required to imp

1t Primary D

3.24.1 Primary Detection, DCP
Figure 3-6 shows how Primary Detection works when a PD is attached to a DCP.
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Figure 3-6 Primary Detection, DCP

(E.g., https://www.usb.org/sites/default/files/BCv1.2 070312 0.zip, USB Battery Charging

Specification (Including errata and ECNs through March 15, 2012), Revision 1.2, March 15, 2012,

Page 14).
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> MINI & MICRO USB CONNECTOR PIN CONNECTIONS

PIN WIRE COLOUR SIGNAL NAMES
1 Red Vbus (4.75-5.25V)
2 White Data -
3 Green Data +
4 Not connected, although it can sometimes be

ground or used as a presence indicator.
5 Black Ground

Shell Drain wire Shield

TYPE A & B USB CONNECTOR PIN CONNECTIONS

PIN WIRE COLOUR SIGNAL NAMES
1 Red Vbus (4.75-5.25V)
2 White Data -
3 Green Data +
- Black Ground
Shell Drain wire Shield
4 3 2 1

1 2 3 4
Female Male

Type A USB connector pinout

(E.g., https://www.electronics-notes.com/articles/connectivity/usb-universal-serial-

bus/connectors-pinouts-cables.php).
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A6 A7 A8
D+ | D- |BBU1

D- | D+ ||CC2
B7  B6 B5

Figure 1. The USB Type-C receptacle. Image courtesy of Microchip.

A12 AN A10 A9 A8 A7 AB A5 A4 A3 A2 A1l
GND us[saut1| o- | o+ [ cc |vaus GND

GND usveom| SBU2|VBUS GND
B1 B2 B3 B4 B5 B6 B7 B8 B9 B10 B11 B12

Figure 2. The USB Type-C plug. Image courtesy of Microchip.

(E.g., https://wwwe.allaboutcircuits.com/technical-articles/introduction-to-usb-type-c-which-pins-

power-delivery-data-transfer/).

61. Defendant provides a product or power supply system, such as the ‘087 Accused
Chargers, to transfer, via the third conductor, the output signal from the data circuitry to the
portable electronic device. This element is met literally, or in the alternative, under the doctrine of
equivalents. For example, the D- pin provides the D- signal (“output signal”) from the data

circuitry of the USB power supply to the portable electronic device.
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3.24 Primary Detection

Primary Detection is used to distinguish between an SDP and different types of Charging Ports. APD is
quired to impl 1t Primary D ion.

3.24.1 Primary Detection, DCP
Figure 3-6 shows how Primary Detection works when a PD is attached to a DCP.

Portable Device Dedicated Charging Port
VBUY
i—i— VOTG_SESS_VLD
RDAT_LKG D+ RDAT_LKG
VOP_SRC —eeee”eef
VDAT_LKG VDAT_LKG
VLGC_HI —@—o’—
I0P_SRC
DCP_DET
VDAT_REF
IoP_SINK
Roce_par Power suppl
-« pply
PHY |_cHa_oET
VDAT_REF
IDM2_SINK
VOM_SRC =t
RDAT_LKG D- RDAT_LKG
T
E ROoM_OWN
VDAT_LKG VDAT_LKG
1D Comparators 1D
REF Pull-up
A~ 0
\’ GND

Figure 3-6 Primary Detection, DCP

(E.g., https://www.usb.org/sites/default/files/BCv1.2_ 070312 0.zip, USB Battery Charging

Specification (Including errata and ECNs through March 15, 2012), Revision 1.2, March 15, 2012,

Page 14).
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During Primary Detection the PD shall turn on VDP_sSRC and Iom SINK. Since a DCP is required to short D+
to D- through a resistance of RDcP_DAT, the PD will detect a voltage on D- that is close to VDP_SRC.

A PD shall compare the voltage on D- with VDAT REF. If D- is greater than VDAT REF, then the PD is allowed
to detect that it is attached to either a DCP or CDP. A PD is optionally allowed to compare D- with VLGC as
well, and only determine that it is attached to a DCP or CDP if D- is greater than VDAT REF, but less than
VLGC. The reason for this option is as follows.

PS2 ports pull D+/- high. If a PD is attached to a PS2 port, and the PD only checks for D- greater than

VDAT REF, then a PD attached to a PS2 port would determine that it is attached to a DCP or CDP and
proceed to draw |DEV_CHG. This much current could potentially damage a PS2 port. By only determining it is
attached to DCP or CDP if D- is less than VLGC, the PD can avoid causing damage to a PS2 port.

On the other hand, some proprietary chargers also pull D+/- high. If a PD is attached to one of these
chargers, and it determined it was not attached to a charger because D- was greater than VLGc, then the PD
would determine that it was attached to an SDP, and only be able to draw |susp.

The choice of whether or not to compare D- to VLGC depends on whether the PD is mare likely to be
attached to a PS2 port, or to a proprietary charger.

(E.g., https://www.usb.org/sites/default/files/BCv1.2 070312 0.zip, USB Battery Charging

Specification (Including errata and ECNs through March 15, 2012), Revision 1.2, March 15, 2012,

Page 15).
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> MINI & MICRO USB CONNECTOR PIN CONNECTIONS

PIN WIRE COLOUR SIGNAL NAMES
1 Red Vbus (4.75-5.25V)
2 White Data -
3 Green Data +
4 Not connected, although it can sometimes be

ground or used as a presence indicator.
5 Black Ground

Shell Drain wire Shield

TYPE A & B USB CONNECTOR PIN CONNECTIONS

PIN WIRE COLOUR SIGNAL NAMES
1 Red Vbus (4.75-5.25V)
2 White Data -
3 Green Data +
- Black Ground
Shell Drain wire Shield
4 3 2 1

1 2 3 4
Female Male

Type A USB connector pinout

(E.g., https://www.electronics-notes.com/articles/connectivity/usb-universal-serial-

bus/connectors-pinouts-cables.php).
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A6 A7 A8
D+ | D- |BBU1

D- | D+ ||CC2
B7  B6 B5

Figure 1. The USB Type-C receptacle. Image courtesy of Microchip.
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Figure 2. The USB Type-C plug. Image courtesy of Microchip.

(E.g., https://wwwe.allaboutcircuits.com/technical-articles/introduction-to-usb-type-c-which-pins-

power-delivery-data-transfer/).

62. Defendant provides a product or power supply system, such as the ‘087 Accused
Chargers, to transfer, via the fourth conductor, the input signal from the portable electronic device
to the data circuitry. This element is met literally, or in the alternative, under the doctrine of
equivalents. For example, the D+ pin provides the D+ signal (“input signal”) from the portable
electronic device to the data circuitry of the USB power supply. To the extent the D- signal (i.e.,
“output signal”) is not found to literally satisfy this claim element because it is a modified signal
originating in the portable electronic device, it satisfies this claim element under the doctrine of
equivalents. The function of the D- signal is to inform the portable electronic device that the
portable electronic device is to receive current from the power supply and charge its battery.
Provided the D- signal is of the appropriate voltage, the portable electronic device interprets the

D- signal received from the power supply as enabling battery charging regardless of the initial

178


https://www.allaboutcircuits.com/technical-articles/introduction-to-usb-type-c-which-pins-power-delivery-data-transfer/
https://www.allaboutcircuits.com/technical-articles/introduction-to-usb-type-c-which-pins-power-delivery-data-transfer/

Case 4:24-cv-00299-SDJ Document 1 Filed 04/05/24 Page 179 of 293 PagelD #: 179

origin of the D- signal. The D- signal therefore performs the same function (informing the portable
electronic device that it can receive current from the power supply for the purpose of charging its
battery) in the same way (by receiving a signal from the power supply) with the same result (the

portable electronic device is able to charge its battery using the current from the power supply).

3.24 Primary Detection

Primary Detection is used to distinguish between an SDP and different types of Charging Ports. APD is
required to impl 1t Primary D

3.241 Primary Detection, DCP
Figure 3-6 shows how Primary Detection works when a PD is attached to a DCP.
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viLGe_H —(@)—o"—

10P_SRC

DCP_DET
““|=— VDAT_REF
IDP,SANKé

Roce_oaT A Power supply
<+
PHY |_cna et
VDAT_REF
1DM_SINK|
VDM_SRC =™ |
RDAT_LKG D- RDAT_LKG
T
VAT _LKG E Rom. o VDAT_LKG
1D Comparators D
REF Pull-up
A= 0
\’ GND

Figure 3-6 Primary Detection, DCP

(E.g., https://www.usb.org/sites/default/files/BCv1.2 070312 0.zip, USB Battery Charging

Specification (Including errata and ECNs through March 15, 2012), Revision 1.2, March 15, 2012,

Page 14).
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During Primary Detection the PD shall turn on VDP_sSRC and Iom SINK. Since a DCP is required to short D+
to D- through a resistance of RDcP_DAT, the PD will detect a voltage on D- that is close to VDP_SRC.

A PD shall compare the voltage on D- with VDAT REF. If D- is greater than VDAT REF, then the PD is allowed
to detect that it is attached to either a DCP or CDP. A PD is optionally allowed to compare D- with VLGC as
well, and only determine that it is attached to a DCP or CDP if D- is greater than VDAT REF, but less than
VLGC. The reason for this option is as follows.

PS2 ports pull D+/- high. If a PD is attached to a PS2 port, and the PD only checks for D- greater than

VDAT REF, then a PD attached to a PS2 port would determine that it is attached to a DCP or CDP and
proceed to draw |DEV_CHG. This much current could potentially damage a PS2 port. By only determining it is
attached to DCP or CDP if D- is less than VLGC, the PD can avoid causing damage to a PS2 port.

On the other hand, some proprietary chargers also pull D+/- high. If a PD is attached to one of these
chargers, and it determined it was not attached to a charger because D- was greater than VLGc, then the PD
would determine that it was attached to an SDP, and only be able to draw |susp.

The choice of whether or not to compare D- to VLGC depends on whether the PD is mare likely to be
attached to a PS2 port, or to a proprietary charger.

(E.g., https://www.usb.org/sites/default/files/BCv1.2 070312 0.zip, USB Battery Charging

Specification (Including errata and ECNs through March 15, 2012), Revision 1.2, March 15, 2012,

Page 15).
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> MINI & MICRO USB CONNECTOR PIN CONNECTIONS

PIN WIRE COLOUR SIGNAL NAMES
1 Red Vbus (4.75-5.25V)
2 White Data -
3 Green Data +
4 Not connected, although it can sometimes be

ground or used as a presence indicator.
5 Black Ground

Shell Drain wire Shield

TYPE A & B USB CONNECTOR PIN CONNECTIONS

PIN WIRE COLOUR SIGNAL NAMES
1 Red Vbus (4.75-5.25V)
2 White Data -
3 Green Data +
- Black Ground
Shell Drain wire Shield
4 3 2 1

1 2 3 4
Female Male

Type A USB connector pinout

(E.g., https://www.electronics-notes.com/articles/connectivity/usb-universal-serial-

bus/connectors-pinouts-cables.php).
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Ab A7 A8

D+ | D- |BBU1

D- | D+ ||CC2
B7  B6 B5

Figure 1. The USB Type-C receptacle. Image courtesy of Microchip.

A2 AN A10 A9 A8 A7 AB A5 A4 A3 A2 A1l

- —-..
( GND veus[sau1| o- | o+ [ cc |vaus GND )
e

GND VBUS|vcom| sBU2|vBUS GND| -
B1 B2 B3 B4 B5 B6 B7 B8 B9 B10 B11 B12

Figure 2. The USB Type-C plug. Image courtesy of Microchip.

(E.g., https://wwwe.allaboutcircuits.com/technical-articles/introduction-to-usb-type-c-which-pins-

power-delivery-data-transfer/).

63. Defendant provides a product or power supply system, such as the ‘087 Accused
Chargers, that includes data circuitry that is further configured, in coordination with the input
signal, to provide the output signal, the output signal usable by the portable electronic device in
connection with control of charging a rechargeable battery of the portable electronic device based
on the direct current power provided by the power circuitry. This element is met literally, or in the
alternative, under the doctrine of equivalents. For example, the USB power supply shorts the D+
to D- through a resistance of Roce part, such that the portable electronic device detects a voltage
on D-. Therefore, the data circuitry of the power supply is configured, in coordination with the
D+ signal (“input signal”) to provide D- signal (“output signal”) to the portable electronic device.
The D+ signal and D- signal are separate signals. The D+ signal originates at the portable

electronic device and is received by the power supply. When the D+ signal passes through the
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resistor Rpcp pat, the resistance causes the voltage to drop, creating a new D- signal to be
transmitted to the portable electronic device via the D- pin. Thus, the D+ signal is received by the
power supply at one voltage and the D- signal is transmitted to the portable electronic device at a
second voltage. Further, the portable electronic device compares the D- signal’s voltage level with
a reference voltage to detect the type of power supply (standard downstream port or charging port).
Based on the type of power supply, the portable electronic devices draw current to charge a
rechargeable battery of the portable electronic device from the direct current power provided by
the power supply.

1.1 Scope

The Battery Charging Working Group is chartered with creating specifications that define limits as well as

detection, control and reporting mechanisms to permit devices to draw current in excess of the USB 2.0
specification for charging and/or powering up from dedicated chargers, hosts, hubs and charging

downstream ports. These mechanisms are backward compatible with USB 2.0 compliant hosts and
peripherals.

1.2 Background

The USB ports on personal computers are convenient places for Portable Devices (PDs) to draw current for
charging their batteries. This convenience has led to the creation of USB Chargers that simply expose a
USB standard-A receptacle. This allows PDs to use the same USB cable to charge from either a PC or from
a USB Charger.

If a PD is attached to a USB host or hub, then the USB 2.0 specification requires that after connecting, a PD
must draw less than:

e 2.5 mA average if the bus is suspended

e 100 mA if bus is not suspended and not configured

e 500 mA if bus is not suspended and configured for 500 mA

If a PD is attached to a Charging Port, (i.e. CDP, DCP, ACA-Dock or ACA), then it is allowed to draw
IDEV_CHG without having to be configured or follow the rules of suspend.

In order for a PD to determine how much current it is allowed to draw from an upstream USB port, there
need to be mechanisms that allow the PD to distinguish between a Standard Downstream Port and a
Charging Port. This specification defines just such mechanisms.

Since PDs can be attached to USB chargers from various manufacturers, it is important that all provide an
acceptable user experience. This specification defines the requirements for a compliant USB charger, which
is referred to in this spec as a USB Charger.
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(E.g., https://www.usb.org/sites/default/files/BCv1.2 070312 0.zip, USB Battery Charging

Specification (Including errata and ECNs through March 15, 2012), Revision 1.2, March 15, 2012,
Page 1).

3.24 Primary Detection

Primary Detection is used to distinguish between an SDP and different types of Charging Ports. APD is
required to impk 1t Primary D

3.241 Primary Detection, DCP
Figure 3-6 shows how Primary Detection works when a PD is attached to a DCP.

Portable Device Dedicated Charging Port
VBUY
i-i—— VOTG_SESS_VLD
RDAT_LKG D+ RDAT_LKG
VOP_SRC ———0"—
VDAT_LKG VOAT_LKG
viLGe_H —(@)—o"—
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DCP_DET
VDAT_REF
1DP_SINK|
Roce_oaT > Power supply
4—
PHY |_cna et
VDAT_REF
1DM_SINK(
VOM_SRC =t
ROAT_LKG D- RDAT_LKG
T
E RoM_DWN
VDAT_LKG VDAT_LKG
1D Comparators 1D
REF Pull-up
%—— D
\’ GND

Figure 3-6 Primary Detection, DCP

(E.g., https://www.usb.org/sites/default/files/BCv1.2_ 070312 0.zip, USB Battery Charging

Specification (Including errata and ECNs through March 15, 2012), Revision 1.2, March 15, 2012,

Page 14).
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During Primary Detection the PD shall turn on VDp_sRC and IbM _SINK. Since a DCP is required to short D+
to D- through a resistance of RDcP_DAT, the PD will detect a voltage on D- that is close to VDP_SRC.

A PD shall compare the voltage on D- with VDAT REeF. If D- is greater than VDAT REF, then the PD is allowed
to detect that it is attached to either a DCP or CDP. A PD is optionally allowed to compare D- With VLGC as
well, and only determine that it is attached to a DCP or CDP if D- is greater than VDAT REF, but less than
VLGC. The reason for this option is as follows. ———

PS2 ports pull D+/- high. If a PD is attached to a PS2 port, and the PD only checks for D- greater than

VDAT REF, then a PD attached to a PS2 port would determine that it is attached to a DCP or CDP and
proceed to draw |IDEV_CHG. This much current could potentially damage a PS2 port. By only determining it is
attached to DCP or CDP if D-is less than VLGC, the PD can avoid causing damage to a PS2 port.

On the other hand, some proprietary chargers also pull D+/- high. If a PD is attached to one of these
chargers, and it determined it was not attached to a charger because D- was greater than VLGC, then the PD
would determine that it was attached to an SDP, and only be able to draw IsuspP.

The choice of whether or not to compare D- to VLGC depends on whether the PD is more likely to be
attached to a PS2 port, or to a proprietary charger.

(E.g., https://www.usb.org/sites/default/files/BCv1.2 070312 0.zip, USB Battery Charging
Specification (Including errata and ECNs through March 15, 2012), Revision 1.2, March 15, 2012,
Page 15).

64.  Asdiscussed above, the USB cable has a USB-C connector at one end to detachably
mate with the charging port of portable electronic device.

65.  Asdiscussed above, the ‘087 Accused Chargers compares the D- signal’s voltage
(“Parameter”) level with a reference voltage to detect the type of power supply (standard
downstream port or charging port). Based on the type of power supply, the ‘087 Accused Chargers
draw current to charge a rechargeable battery of the portable electronic device from the direct
current power provided by the power supply.

66.  As discussed above, in the ‘087 Accused Chargers, the parameter level is the D-
signal’s voltage.

67. Defendant provides a power supply, such as the ‘087 Accused Chargers, in which
the input signal is received by the data circuitry in response to the power circuitry providing the

direct current power and the ground reference to the portable electronic device. As explained
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above, the power supply comprises data circuity and power circuitry configured to use the Primary
Detection method of the USB BC 1.2 specification. Using the VBUS pin and GRN pin, current
power and ground reference are provided to and detected by the portable electronic device,
respectively. This detection triggers the portable electronic device to send a voltage signal D+,
which is the “input signal” received by the data circuitry of the power supply.

B. Infringement for Compliance with Power Delivery Standard

68. Upon information and belief, Defendant has directly infringed claims 1, 5-7, 11,
and 15-17 of the ‘087 patent (in Texas, and elsewhere in the United States), by making, using,
selling, offering for sale and/or importing a power supply system comprising power circuitry
configured to provide direct current power such products including, but not limited to, the
following: Urban Factory HUBEE Plus USB-C Multi-Stream Mobile Station with 100-Watt
Power Delivery (Item #5232138,Model #UBFTCM16UF); Urban Factory HUBEE mini USB-C
Multi-Display 4K Docking Station with 100-Watt Power Delivery (Item #5232136, Model
#UBFTCDA45UF); Just Wireless Portable Power Bank 15K USB-C/A - 15000mAh (ltem
#3351754, Model #06175); Just Wireless 20,000mAh Power Bank with Fast Charge and 3 USB
Ports (Item #3351755, Model #06177); DEWALT Type C USB A Wall Outlet Charger 2 (Iltem
#1299595, Model #131 0851 DW2); DEWALT Type C USB A Car Charger 4 (Item #1299597,
Model #141 9009 DW2); DEWALT Type C USB A Power Bank 2 (Item #2581903, Model #215
1643 DW2); and Naztech Micro USB USB-C Lightning Car Charger 2 (Item #3637774; Model
#14390) which comply with Universal Serial Bus Power Delivery Specification, Revision 2.0
January 2017. (“*087 Accused PD Chargers”).

69. Defendant makes, uses, sells, offers for sale and/or imports a USB power supply

(e.g., the ‘087 Accused PD Chargers) comprising power circuitry configured to provide direct
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current power. This element is met literally, or in the alternative, under the doctrine of equivalents.
For example, Defendant provides ‘087 Accused PD Chargers. Each ‘087 Accused PD Charger
includes a USB-C port with Power Delivery, through which the ‘087 Accused PD Charger can
charge batteries of portable electronic devices using a full featured USB Type-C cable. The ‘087
Accused PD Chargers are configured to connect to portable electronic devices through a full
featured USB Type-C cable to provide DC power to the portable electronic devices. Further, the
USB-C ports of the ‘087 Accused PD Chargers are compliant with at least Universal Serial Bus
Type-C Cable and Connector Specification, Release 1.0 August 2014 (along with other subsequent
revisions of Type-C specification), and Universal Serial Bus Power Delivery Specification,
Revision 1.0 January 2017. Further, to charge the battery in a portable electronic device, the
portable electronic device is connected to the USB power supply. The other end of the USB cable
is connected to the charging port of the portable electronic device and the power supply is plugged
into a standard wall socket or a DC power source. Therefore, the USB power supply comprises

power circuitry to provide DC power to the portable electronic device.

Electrical / Electronics / Computers & Peripherals

Urban Factory HUBEE Plus USB-C Multi-Stream Mobile Station with 100-Watt Power Delivery

Item #5232138 | Model #UBFTCM16UF

Shop Urban Factory v v
= $113.52 when you choose 5% savings on eligible purchases every day.
Leamn How
@™ Buy Now, Pay Later
— Pay" $40.00 with 3 monthly payments. Learn How
@ THIS ITEM IS OUT OF STOCK
we'll not\fy you once this item is back in stock.
- M Enter Email Address

e USB-C multi-port mobile station with pass-through current distribution

o In order for station to work properly, computer must have a complete USB-C port
(DP ALT MODE and POWER DELIVERY compatible)

o Space Gray aluminum station body to naturally dissipate heat

[ Join. Earn. Save. Learn More
Earn My Points on eligible purchases towards MyLowe's Money

Easy & Free Returns
Retum your new, unused item in-store or ship it back to us free of
charge. Learn More
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« USB-C multi-port mobile station with pass-through current distribution

« In order for station to work properly, computer must have a complete USB-C port (DP ALT MODE and
POWER DELIVERY compatible}

+ Space Gray aluminum station body to naturally dissipate heat

« 100-watt USB-C 3.1 cable to link station to computer

« USB-C 3.1 input to connect USB-C power supply

« 4K HDMI at 30 Hz; VGA Full HD 1080p at 60 Hz

« 3 USB 3.0 inputs with data flow of up to 5 Ghps

« SD/microSD Card readers

1,000 Mbps RJ45 port

(E.g., https://www.lowes.com/pd/Urban-Factory-HUBEE-Plus-USB-C-Multi-Stream-Mobile-

Station-with-100-Watt-Power-Delivery/5013839387?idProductFound=false&idExtracted=true).

Electrical / Electronics /| Computers & Peripherals

Urban Factory HUBEE mini USB-C Multi-Display 4K Docking Station with 100-Watt Power Delivery
Item #5232136 | Model #UBFTCDASUF

Shop Urban Factory v v]

$190.41

1

= $180.89 when you choose 5% savings on eligible purchases every day.
Learn How

[ Buy Now. Pay Later
Pay"  $17.24 with 12 monthly payments. Learn How

* Multi-port docking station

& In order for Station to Work properly, computer must have a complete USB-C port
(DP ALT MCDE and POWER DELIVERY compatible)

® USB-C with 100 watts of Power Delivery

Pickup Delivery
Ready by Tue, Mar 19 (Est) As soon as Tue, Mar 19

& FREE Pickup at Tyler Lowe's

+ Add to Cart

Join. Earn. Save. Learn More
Eairmn My Foints on eligible purchases towards MyLowe's Money

AR

s

1

Easy & Free Returns
Return your new, unused item in-store or ship it back to us free of
charge. Leam More

Multi-port docking station

= |n order for station to work properly, computer must have a complete USB-C port (DP ALT MODE and
POWER DELIVERY compatible)

« USB-C with 100 watts of Power Delivery

« DisplayPort: 4K/30 Hz max

« HDMI port: 4K/30 Hz max

« VGA port: 2K/60 Hz max

« 2USB-A 2.0 ports: 480 Mbps

« USB-A 3.0 port: 5 Gbps

« RJ45: Gigabit Ethernet 1,000 Mbps max
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(E.g., https://www.lowes.com/pd/Urban-Factory-HUBEE-mini-USB-C-Multi-Display-4K-

Docking-Station-with-100-Watt-Power-Delivery/5013839417?idProductFound=false&id

Extracted=true).

Electrical / Electronics / Mobile Devices & Accessories / Mobile Device Chargers

Just Wireless Portable Power Bank 15K USB-C/A - 15000mAh - Gray - Fast Charge - 3 USB Ports - Type C & USB A Connectors
Item #3351754 | Model #06175

Shop Just Wireless v V]

$44.99

= $42.74 when you choose 5% savings on eligible purchases every day.
Learn How

® 15,000 mAh power bank
e Fast charge with power delivery
e 2 USB-A charging ports

What We Offer

@ Protection
From $6.97

) - -~

Pickup Delivery
Ready by Mon, Mar 18 As soon as Mon, Mar 18

& FREE Pickup at Tyler Lowe's

+ Add to Cart

[o] Join. Earn. Save. Learn More
Earn My Points on eligible purchases towards MyLowe's Money

1

Easy & Free Returns

(1§

(E.g., https://www.lowes.com/pd/Just-Wireless-Portable-Power-Bank-15K-USB-C-A/

5001606475%idProductFound=false&idExtracted=true).
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Electrical / Electronics / Mobile Devices & Accessories /| Mobile Device Chargers

Just Wireless 20,000mAh Power Bank with Fast Charge and 3 USB Ports - Gray, 36-in Cord Length, Type C and USB A Connectors
Item #3351755 | Model #06177

Shop Just Wireless v |©

/

$49.99

= $47.49 when you choose 5% savings on eligible purchases every day.
Leamn How

® 20,000 mAh of portable power
® Fast charge with power delivery
® 1USB-C charging port

What We Offer
a @ Protection
l From $6.97
et
g
Pickup Delivery
Ready by Mon, Mar 18 As soon as Mon, Mar 18

& FREE Pickup at Tyler Lowe's

‘ 1 + Add to Cart

o] Join. Earn. Save. Learn More
Earn My Points on eligible purchases towards MyLowe's Money

Easy & Free Returns

(E.g., https://www.lowes.com/pd/Just-Wireless-Portable-Power-Bank-15K-USB-C-A/

5001606475?idProductFound=false&idExtracted=true).

Electrical / Electronics / Mobile Devices & Accessories /| Mobile Device Chargers
DEWALT Type C; Usb A Wall Outlet Charger 2

Item #1299595 | Model #131 0851 DW2

Shop DEWALT v 2 o

$36.48

E $34.66 when you choose 5% savings on eligible purchases every day.
Learn How

e |Improve Your Charging Speed with this Type C Charging Block — PD-compatible
USB-C port provides 30W of charging power to compatible devices

® Geta 50% Charge in 30 Minutes — Quick Charge-enabled USB-A port charges
compatible devices up to 50% within 30 minutes

® Maximize Your Charge Time with Simultaneous Charging — DEWALT USB
charger adapter dual ports provide simultaneous power to each connected device

Pickup Delivery
Ready by Mon, Mar 18 As soon as Tomorrow

& FREE Pickup at Tyler Lowe's

Ready Faster Nearby,

‘ 1 ‘ + Add to Cart

o Join. Earn. Save. Learn More
Earn My Points on eligible purchases towards MyLowe's Money

Easy & Free Returns
I% Return your new. unused item in-store or ship it back to us free of

(E.g., https://www.lowes.com/pd/DEWALT-Type-C-USB-A-Wall-Outlet-Charger/1001435122?

idProductFound=false&idExtracted=true).
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Electrical / Electronics / Mobile Devices & Accessories / Mobile Device Chargers
DEWALT Type C; Usb A Car Charger 4

Item #1299597 | Model #141 9009 DW2

Shop DEWALT 2.8 v O

$40.98

$38.93 when you choose 5% savings on eligible purchases every day.

©

Learn How
/% ® Simultaneous Charging — Fast-charging ports deliver 60W of available power
E‘

and enables 4 USB devices to charge at the same time

® Optimized Power — USB charger delivers an optimized charge to USB devices
making it the perfect Android and iPhone car charger

e Fast-Charging — Features a Type C Power Delivery port and a Quick Charge-
enabled USB-A port that charges devices up to 50% within 30 minutes

Pickup Delivery
Ready by Mon, Mar 18 As soon as Tomorrow

® FREE Pickup at Tyler Lowe's

Ready Faster Nearby

‘ 1 ‘ + Add to Cart

[o] Join. Earn. Save. Learn More
Earn My Points on eligible purchases towards MyLowe's Money

Easy & Free Returns
Q’-’) Return your new, unused item in-store or ship it back to us free of

(E.g., https://www.lowes.com/pd/DEWALT-Type-C-USB-A-Car-Charger/1000976132?id

ProductFound=false&idExtracted=true).

Electrical / Electronics /| Mobile Devices & Accessories /| Mobile Device Chargers
DEWALT Type C; Usb A Power Bank 2

ltem #2581903 | Model #215 1643 DW2

Shop DEWALT e v 3 o

$49.99

$47.49 when you choose 5% savings on eligible purchases every day.
Learn How

o Water-resistant (IP67) when the port cover is secured
e Type C PD and Quick Charge USB A ports charge devices rapidly
e Features a carabiner to conveniently hang on work belt, hooks or lanyards

What We Offer

@ Protection
From $6.97

Pickup Delivery
Ready within 3 hrs As soon as Tomorrow

&® FREE Pickup at Tyler Lowe's

@ 2in Stock Aisle 1| Bay 1

Check Other Stores

l 1 ‘ + Add to Cart

[0 ] Join. Earn. Save. Learn More

Earn My Points on eligible purchases towards MyLowe's Money

(E.g., https://www.lowes.com/pd/DEWALT-10-000-mAh-Powerbank/1003242934?idProduct
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Found=false&idExtracted=true).

Electrical / Electronics /| Mobile Devices & Accessories /| Mobile Device Chargers
Naztech Micro Usb; Usb-c; Lightning Car Charger 2
Item #3637774 | Model #14390

Shop Naztech v v

$29.99

E $28.49 when you choose 5% savings on eligible purchases every day.
Learn How

THIS ITEM IS OUT OF STOCK
We'll notify you once this item is back in stock.

‘ M Enter Email Address ‘

® Power delivery technology
e Charge 2 devices simuitaneously
e 30 watt USB-C PD output

1o Join. Earn. Save. Learn More
Earn My Points on eligible purchases towards MyLowe's Money

Easy & Free Returns
I% Return your new, unused item in-store or ship it back to us free of
charge. Learn More

Need fast charging power on the road for your newest USB-C gear? The Naztech Turbo 30-Watt USB-C PD + USB-C Car Charger features 2 USB-C ports that are engineered to each deliver a poweriful 3 amp
maximum output! The bottom port is enhanced even further with a specialized power delivery chipset which offers up to 30 watts of high voltage charging power! With over 9x the power of standard chargers,
this one charger works with even the most power-hungry devices. You can even fast charge the Galaxy Note 10/Note 10+, and Galaxy $10/10+, or the iPhone 11/iPhone 11 Pro/iPhone Pro Max, XS/XS,
Max/XR from 0 10 50% in just 30 minutes! Now you can enjoy the latest in high-speed technology and always arrive fully charged!

« Power delivery technology

« Charge 2 devices simultaneously T Propss Warning Label
« 30 watt USB-C PD output N

« Total 45 watt maximum output -

« USB-C, micro USB, and Lightning device compatible

« IntelliQ smart chip technology

« Sleek low profile design

« Durable construction

« Glossy black finish

(E.g., https://www.lowes.com/pd/Naztech-Turbo-30-Watt-USB-C-PD-USB-C-Car-Charger/

5001541923?idProductFound=false&idExtracted=true).

70.  On information and belief, Defendant provides a product or power supply system,
such as the ‘087 Accused PD Chargers, that comprise data circuitry configured to receive a first
signal that originates from a portable electronic device and to provide a second signal to be sent to
the portable electronic device, the data circuitry and the power circuitry configured to be coupled
via a connector to the portable electronic device, the connector comprising a first conductor, a

second conductor, a third conductor, and a fourth conductor, the connector configured to be
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detachably mated with a power input interface of the portable electronic device. This element is
met literally, or in the alternative, under the doctrine of equivalents. For example, the ‘087
Accused PD Chargers comprise data circuitry as described in the Universal Serial Bus Type-C
Cable and Connector Specification and Universal Serial Bus Power Delivery Specification. The
‘087 Accused PD Chargers are configured to connect to portable electronic devices through a USB
cable. The USB cable has a connector of the type including but not limited to USB-C at one end
to detachably mate with the charging port of a portable electronic device. The connector comprises
VBUS (“first conductor”), GND (“second conductor”), and two Configuration Channel
conductors, i.e., CC1/CC2 (“third conductor” / “fourth conductor””). When a portable electronic
device is connected to the Accused PD Charger through the full featured USB Type-C cable, the
orientation of the connector to the Accused PD Charger is detected first. The Accused PD
Chargers detect the proper orientation of the connected USB Type-Cable by checking the voltage
signal at the CC1 and CC2 pins. The values of the two resistors, Rp and Rd are fixed such that the
voltage signal at one of the two CC pins (i.e., CC1 and CC2) will be lower than the predetermined
threshold value. The ‘087 Accused PD Chargers determine which of the two CC pins are used as
a configuration channel by detecting a voltage less than a certain threshold voltage at the CC pin
inuse. The CC pin used as a configuration channel is the “third conductor” and the voltage signal
(“first signal”) received at one of the CC pin meeting the threshold requirement from the portable
device connected via the full featured USB Type-Cable is determined by the voltage divider signal
generated by the Rd resister in the portable electronic devices with the Rp resister in the ‘087
Accused PD Chargers. The CC pin that is not used as a configuration channel then becomes the
Vconn conductor (“the fourth conductor”). The ‘087 Accused PD Chargers connect to the full-

featured USB Type-C cables that are electronically marked. To connect to an electronically
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marked USB Type-C cable, the ‘087 Accused PD Chargers utilize the Vconn pin. With the
electronically marked USB Type-Cable, the CC pin not used as the configuration channel is used
as the VVconn source. Upon providing the Vconn signal to the portable electronic device, the ‘087
Accused PD Chargers communicate the SOP/SOP’/SOP’’ (SOP*) packet with the portable
electronic device that is used to control the power delivery from the Accused PD Chargers to the
portable electronic device. The SOP* includes the SOP communication from the Accused PD
Chargers to the portable electronic devices that are attached. The voltage signal at the VVconn pin
sent from the Accused PD Chargers to the portable electronic devices is the “second signal”
because the VVconn signal enables the SOP* communication that controls the charging batteries in

the portable electronic devices.

Table 3-4 USB Type-C Receptacle Interface Pin Assignments

: Signal e Mating - Signal oy Mating
Pin Name Description Sequence Pin Name Description Sequence
Al GND Ground return First B12 | GND Ground return First
Positive half of first Positive half of first

A2 SSTXpl | SuperSpeed TX Second B11l | SSRXpl | SuperSpeed RX Second
differential pair differential pair
Negative half of Negative half of

A3 S5TXnl1 | first SuperSpeed TX | Second B10 | SSRXnl1 | first SuperSpeed RX | Second
differential pair differential pair

A4 Vaus Bus Power First B9 Veus Bus Power First

as | ca e Second B8 |SBU2 | Sideband Use (SBU) | Second
Positive half of the Negative half of the

Ag Dpl LUSBE 2.0 differential | Second B7 Dn2 LSB 2.0 differential | Second
pair - Position 1 pair - Position 2
Negative half of the Positive half of the

A7 Dni USB 2.0 differential | Second Bs Dp2 LS8 2.0 differential | Second
pair - Position 1 pair - Position 2

28 | sBUL | Sideband Use (SBU) | Second IIBs cc2 e Second

A9 | Veus Bus Power First B: | Veus Bus Power First
Negative half of Negative half of

Al10 | SSRXn2 | second SuperSpeed | Second B3 SSTXn2 second SuperSpeed | Second
RX differential pair TX differential pair
Positive half of Positive half of

All | SSRXp2 | second SuperSpeed | Second B2 SSTXp2 second SuperSpeed | Second
RX differential pair TX differential pair

Al12 | GND Ground return First Bl GND Ground return First

(E.g., Universal Serial Bus Type-C Cable and Connector Specification Revision 1.0 August

2014, Page 49).

194



Case 4:24-cv-00299-SDJ Document 1 Filed 04/05/24 Page 195 of 293 PagelD #: 195

The USB Type-C receptacle, plug and cable designs are intended to support future USB
functional extensions. As such, consideration was given to frequency scaling performance,
pin-out arrangement and the configuration mechanisms when developing this solution. The
definition of future USB functional extensions is not in the scope of this specification but
rather will be provided in future releases of the base USB Specification, i.e., beyond the

existing USB 3.1 Specification.

Figure 2-1 illustrates the comprehensive functional signal plan for the USB Type-C
receptacle, not all signals shown are required in all platforms or devices. As shown, the
receptacle signal list functionally delivers both USB 2.0 (D+ and D-) and USB 3.1 (TX and RX
pairs) data buses, USB power (VBUS) and ground (GND), Configuration Channel signals (CC1
and CC2), and two Sideband Use (SBU) signal pins. Multiple sets of USB data bus signal
Tocations in this [ayout facilitate being able to functionally map the USB signals independen
of plug orientation in the receptacle. For reference, the signal pins are labeled.

(E.g., Universal Serial Bus Type-C Cable and Connector Specification, Release 1.0 August 2014,

Page 18).

Figure 2-1 USB Type-C Receptacle Interface (Front View)

Al A2 A3 Ad A5 I A6 A7 A8 A9 Al0 All Al12

GND || TX1+ | TX1- | VBus cc1 I D+ D- SBU1 | Veus | RX2- | RX2+ | GND
GND RX1+ RX1- VBuUs SBU2 D- D+ cc2 VBus TX2- TX2+ GND
B12 B11 B10 B9 B8 B7 B6 B5 B4 B3 B2 B1

(E.g., Universal Serial Bus Type-C Cable and Connector Specification Revision 1.0 August
2014, Page 18).

4.5.1.1 U5B Data Bus Interface and W5B Type-C Plug Flip-ability

Since the USE Type-C plug can be inserted in either right-side-up or upside-down position,
the hosts and devices that support USE data bus functionality must operate on the signal
pins that are actually connected end-to-end. In the case of USE 2.0, this is done by shorting
together the two D+ signal pins and the two D- signal pins in the DFP and UFF receptacles.
In the case of USE SuperSpeed signals, it requires the functional equivalent of a switch in
both the DFF and UFP to appropriately route the SuperSpeed TX and BX signal pairs to the
connected path through the cable,

(E.g., Universal Serial Bus Type-C Cable and Connector Specification Revision 1.0 August

2014, Page 104).
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Figure 4-3 Logical Model for Data Bus Routing across USE Type-C-based Ports
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(E.g., Universal Serial Bus Type-C Cable and Connector Specification Revision 1.0 August
2014, Page 105).

4.5.1.2.1 Detecting a Valid DFP-to-UFP Connection

The general concept for setting up a valid connection between a DFF and UFF is based on
being able to detect terminations residing in the product being attached.

To aid in defining the functional behavior of CC, a pull-up (Ep) and pull-down [(Bd]
termination model is used - actual implementation in hosts and devices may vary, for
example, the pull-up termination could be replaced by a current source. Figure 4-5 and
Figure 4-6 illustrates two models, the first based on a pull-up resistor in the DFF and the

second replacing this with a current source.

Figure 4-5 Pull-Up/Pull-Down CC Model
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(E.g., Universal Serial Bus Type-C Cable and Connector Specification Revision 1.0 August

2014, Page 107).
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Tabkle 4-10 provides the values that shall be used for the DFP's Rp or current source, Other
pull-up voltages shall be allowed if they remain less than 5.5 V and fall within the correct
voltage ranges on the UFP side - see Table 4-18, Table 4-19 and Table 4-20. Note: when two
DFPs are connected together, they may use different termination methods which could
result in unexpected current flow.

Table 4-10 DFF CC Termination (Rp) Requirements

DFP Current Source Resistor pull-up to | Resistor pull-up to
Advertisement to 1.7-55V 4.75-55WV 3.3V 5%
Defaunlt USE Power 50 pa = 20% 56 kN +20% 36 kil + 2004
1L5AE@5V 180 pA + 80 22 kit + 504 12 kit + 584
3I0AB@SYV 330 pA + Bl 10 kN + 59 4.7 kNl £ 5%

The UFP may find it convenient to implement Rd in multiple ways simultaneously (a wide
range Bd when unpowered and a trimmed Ed when powered). Transitions between Bd
implementations that do not exceed tCCDebounce shall not be interpreted as exceeding the
wider BEd range. Table 4-11 provides the methods and values that shall be used for the UFF's

Ed implementation.

Table 4-11 UFP CC Termination (Rd) Requirements

Rd Implementation Nominal value Car: ::;ehci;i]:}:wer Max voltage on pin
+ 2004 voltage clamp! 1.1V No 132V
+ 20%; resistor to GND 5.1 kid Mo 2,18V
+ 10%; resistor to GND 5.1 kid Tes 204V
Note:

1. The clamp implementation inhibits USE PD communication although the system can start with the
clamp and transition to the resistor once it is able to do USE PO,

(E.g., Universal Serial Bus Type-C Cable and Connector Specification Revision 1.0 August

2014, Pages 149-150).

2.5 VCOOMM

Once the connection between host and device is established, the CC pin [CC1 or CC2) in the
receptacle that is not connected via the CC wire through the standard cable is repurposad to
source VCONN to power circuits in the plug needed to implement Electronically Marked
Cables [see Section 4.9). Initially, the DFP sources VCONN and the source may be swapped
using USE PI¥ VOONH_Swap.

Electronically marked cables may use VBUS instead of VOONN as VBUS is available across the
cable. VCONN functionally differs from VBUS in that it is isolated from the other end of the
cable. VCONN is independent of VEUS and, unlike VBUS which can use S8 PD to support
hizher voltages, VCONN voltage is fixed at 5 V.

(E.g., Universal Serial Bus Type-C Cable and Connector Specification Revision 1.0 August

2014, Page 23).
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4.9 Electronically Marked Cables

All USE Full-Featured Type-C cables shall be electronically marked. USE 2.0 Type-C cables
may be electronically marked.

Electronically marked cables shall support USE Power Delivery Structured VDM Discover
Identity command directed to SOP'. This provides a method to determine the characteristics

of the cable, e.g. its current carrying capahility, its performance, vendor identification, ete.
This may be referred to as the USE Type-C Cable ID function.

Prior to an explicit USE PD contract, a Charging UFP is allowed to use SOP° to discover the
cable’s identity. After an explicit USE PD contract has been negotiated, only the DFF shall
communicate with S0P,

An electronically marked cable incorporates electronics that require VCONN, although VBUS
or another source may be used. Electronically marked cables that do not incorporate data
bus signal conditioning eircuits shall consume no more than 70 mW from VCONN. During USB
suspend, electronically marked cables shall not draw more than 7.5 mA from VCONN, see
Section 4.6.1.2.

(E.g., Universal Serial Bus Type-C Cable and Connector Specification Revision 1.0 August

2014, Page 147).

Fizure 4-34 Electronically Marked Cable with VCONN connected through the cable

D Electronically hMarked Cable UFP
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o E i —cc
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(sourced) | | (=) i L et
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| 1
i = = i
| Raag o2 SOP' — >+ Ra |
e | >
. i
| 1
! 1
GO [t o 4| GND
e e

(E.g., Universal Serial Bus Type-C Cable and Connector Specification Revision 1.0 August

2014, Page 148).
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Figure 4-35% Electronically Marked Cable with SO0F° at both ends
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(E.g., Universal Serial Bus Type-C Cable and Connector Specification Revision 1.0 August
2014, Page 147).

All SOP* Communications take place over a single wire [CC). This means that the S0P* Communication periods must
be coordinated to prevent important communication from being blocked. For a product which does not recognize
SOP/SOP’ or SOP" Packets, this will lock like a non-idle channel, leading to missed packets and retries.
Communications between the Port Partners take precedence meaning that communications with the Cable Flug can
be interrupted but will not lead to a Soft or Hard Reset.

When no Contract or an Implicit Contract is in place [e.g. after a Power Role Swap or Fast Role Swap] only the Source
port that is supplying VCONN is allowed to send packets to a Cable Plug [SOP'") and is allowed to respond to packets
from the Cable Flug [S0F"] with a GoodCRC in order to discover the Cable Plug’s characteristics [see Figure 2-2].
During this phase all communicarion with the Cable Plug is initiated and controlled by the Source which acts to
prevent conflicts between S0F and SOF° Packets. The Sink does not communicate with the Cable Flug and Discards
any S0F Packets received.

When an Explicit Contract is in place the VeONN Source (either the DFP or the UFP] can communicate with the Cable
Plug(s) using SOF' /SOP” Packets (see Figure 2-2). During this phase all communication with the Cable Plug is
initiated and controlled by the VOONN Source which acts to prevent conflicts between SOP* Packets, The Port that is
not the VCOKN Source does not communicate with the Cable Plug and does not recognize any S0F' fS0P" Packets
received. Only the DFF, when acting as a VCORN Source, is allowed to send SOP* in order to control the entry and
exiting of Modes and to manage Modal Operation.

Figure 2-2 Example S0P Communication between Yooy Source and Cable Plug(s)
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—L L] Pag' Fiscrasically kacosd fase g’
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(E.g., Universal Serial Bus Power Delivery Specification Revision 3.1, April 2022, Page 7).

Term Description
Sink Directed Chargs A charzing scheme whereby the Sink connects the Souree to its battery through safety and
other circuitry.  When the SPR PPS Current Limit feature is activated, the Source
Automatically contrels its output current by adjusting its output Voltage,
Soft Reset A process that resets the PD communications engine to its default state.
S0P Comomuni cation Communication using S0P Packets also implies that a Message sequence is being followed.
SOP Packet Any Power Delivery Packet which starts with an S0P,

S0P* Communication

Communication with a Cable Plug using S0P* Packets, also implies a Message sequence is

being followed,
A term referring to any Power Delivery Packet starting with either S0F, S0P or S0P,
Communication with a Cable Plug using S0P Packets, also implies that a Message sequence is

S0P* Packet
S0P Communication

being followed.

SOF Packet Any Power Delivery Packet which starts with an S0P nsed to commmunicate with a Cable
Plug.

S0P Comnmumnication Communication with a Cable Plug using S0P Packets, also implies that a Message sequence
iz being followed.

S0P Packet Any Power Delivery Packet which starts with an S0P” used to commumnicate with a Cable

Pluz when S0P’ Packets are being used to communicate with the other Cable Flug,

(Universal Serial Bus Power Delivery Specification Revision 3.1, April 2022, Page 68).

71.  On information and belief, Defendant provides a product or power supply system,
such as ‘087 Accused PD Chargers, to transfer, via the first conductor, the direct current power to
the portable electronic device. This element is met literally, or in the alternative, under the doctrine
of equivalents. For example, the VBUS pin is the voltage line that provides DC power to the

portable electronic device.

Figure 2-1 illustrates the comprehensive functional signal plan for the USB Type-C
receptacle, not all signals shown are required in all platforms or devices. As shown, the
receptacle signal list functionally delivers both [/SB 2.0 (D+ and D-) and USB 3.1 (TX and RX
pairs) data busesJUSB power (VBUS) and ground (GND),Configuration Channel signals (CC1
and CC2), and two Sideband Use (5EU) signal pins. Multiple sets of USB data bus signal
locations in this layout facilitate being able to functionally map the USB signals independent
of plug orientation in the receptacle. For reference, the signal pins are labeled.

Figure 2-1 USB Type-C Receptacle Interface (Front View)

Al A2 A3 A4 A5 Ab A7 A8 A9 A10 All Al12
GND | Txa+ | Tx1- [ veus | cc1 | b+ | - [ sBui | veus | mxa- | Rx2+ | GnD

GND | RX1+ | Rx1- | veus | sBu2 | D- ] D+ | cc2 | veus | ™x2- | ™2+ I GND
B12 B11 B10 B9 B8 B7 B6 BS M B3 B2 Bl

(E.g., Universal Serial Bus Type-C Cable and Connector Specification, Release 1.0 August 2014,
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Page 18).

2.4 Vsus

VBUS provides a path to deliver power between a host and a device, and between a charger
and a host/device. A simplified high-current supply capability is defined for hosts and
chargers that optionally support current levels beyond the USB 2.0 and USB 3.1
specifications. The USB P r Deliver: ification is supported.

Table 2-1 summarizes the power supply options available from the perspective of a device
with the USB Type-C connector. Not all options will be available to the device from all host

(E.g., Universal Serial Bus Type-C Cable and Connector Specification Revision 1.0 August

2014, Page 22).

D+ | D- |sBU1|VBUS

D- | D+ |cc2||veus

A12 AN A10 A9 A8 A7 A6 A5 Ad A3 A2 A1l

B1 B2 B3 B4 BS B6 B7 B8 B9 B10 B11 B12

Figure 2. The USB Type-C plug. Image courtesy of Microchip.

(E.g., https://www.allaboutcircuits.com/technical-articles/introduction-to-usb-type-c-which-pins-

power-delivery-data-transfer/).

72. Defendant provides a product or power supply system, such as ‘087 Accused PD

Chargers, to transfer, via the second conductor, a ground reference to the portable electronic
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device. This element is met literally, or in the alternative, under the doctrine of equivalents. For

example, the GND pin provides a ground reference to the portable electronic device.

2.3.1 DFP-to-UFP Attach/Detach Detection

Initially, DFP-to-UFP attach is detected by a host or hub port (DFP) when one of the CC pins
at its USB Type-C receptacle senses a specified resistance to GND. Subsequently, DFP-to-
UFP detach is detected when the CC pin that was terminated at its USB Type-C receptacle is
no longer terminated to GND.

Power is not applied to the USB Type-C host or hub receptacle (VBUS or VCONN) until the DFP
detects the presence of an attached device (UFP) port. When a DFP-to-UFP attach is
detected, the DFP is expected to enable power to the receptacle and proceed to normal USB
operation with the attached device. When a DFP-to-UFP detach is detected, the port
sourcing VBUS removes power.

(E.g., Universal Serial Bus Type-C Cable and Connector Specification, Release 1.0 August 2014,

Page 21).
Table 3-4 USB Type-C Receptacle Interface Pin Assignments
Pin Signal Description Mating Pin Signal Description Mating
Name Sequence Name Sequence
Al GND Ground return First B12 | GND Ground return First

(E.g., Universal Serial Bus Type-C Cable and Connector Specification Revision 1.0 August

2014, Page 49).
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A2 A3 A4 A5 A6 A7

US| CC1| D+ | D-

US|SBU2| D- | D+

B11 B10 B9 B8 B7 B6

Figure 1. The USB Type-C receptacle. Image courtesy of Microchip.

A12 AN A10 A9 A8 A7 A6

A2 A1

A5 A4 A3
Feao[ o T o+ oo el

onp [Bes]xe]veus] con] SBU2|VBUS GND

B1 B2 B3 B4 BS B6 B7 B8 B9 B10 B11 B12

Figure 2. The USB Type-C plug. Image courtesy of Microchip.

(E.g., https://www.allaboutcircuits.com/technical-articles/introduction-to-usb-type-c-which-pins-

power-delivery-data-transfer/).

73. Defendant provides a product or power supply system, such as ‘087 Accused PD
Chargers, to transfer, via the third conductor, the first signal from the portable electronic device to
the data circuitry. This element is met literally, or in the alternative, under the doctrine of
equivalents. When a portable electronic device is connected to an ‘087 Accused PD Charger
through the USB Type-C cable, the orientation of the connector to the ‘087 Accused PD Charger
is detected first. The ‘087 Accused PD Chargers detect the proper orientation of the connected
USB Type-Cable by checking the voltage signal at the CC1 and CC2 pins. The values of the two
resistors, Rp and Rd are fixed such that the voltage signal at one of the two CC pins (i.e., CC1 and
CC2) will be lower than the predetermined threshold value. The ‘087 Accused PD Chargers

determine which of the two CC pins are used as the configuration channel by detecting a voltage
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less than a certain threshold voltage at the CC pin in use. The CC pin used as the configuration
channel is the “third conductor” and the voltage signal received at one of the CC pins meeting the
threshold requirement (“first signal”) from the portable electronic device connected via the full
featured USB Type-Cable is determined by the voltage divider signal generated by the Rd resister
in the portable electronic devices with the Rp resister in the ‘087 Accused PD Chargers.

4.5.1.2.1 Detecting a Valid DFP-to-UFP Connection

The general concept for setting up a valid connection between a DFP and UFP is based on
being able to detect terminations residing in the product being attached.

To aid in defining the functional behavior of CC, a pull-up (REp) and pull-down [(Bd)]
termination model is used - actual implementation in hosts and devices may vary, for
exampls, the pull-up termination could be replaced by a current source. Figure 4-5 and
Figure 4-5 illustrates two models, the first based on a pull-up resistor in the DFP and the
second replacing this with a current source.

Figure 4-5 Pull-Up/Pull-Down CC Model
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(E.g., Universal Serial Bus Type-C Cable and Connector Specification Revision 1.0 August

2014, Pagel107).
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Tabkle 4-10 provides the values that shall be used for the DFP's Rp or current source, Other
pull-up voltages shall be allowed if they remain less than 5.5 V and fall within the correct
voltage ranges on the UFP side - see Table 4-18, Table 4-19 and Table 4-20. Note: when two
DFPs are connected together, they may use different termination methods which could
result in unexpected current flow.

Table 4-10 DFF CC Termination (Rp) Requirements

DFP Current Source Resistor pull-up to | Resistor pull-up to
Advertisement to 1.7-55V 4.75-55WV 3.3V 5%
Defaunlt USE Power 50 pa = 20% 56 kN +20% 36 kil + 2004
1L5AE@5V 180 pA + 80 22 kit + 504 12 kit + 584
3I0AB@SYV 330 pA + Bl 10 kN + 59 4,7 ki £ 5%

The UFP may find it convenient to implement Rd in multiple ways simultaneously (a wide
range Bd when unpowered and a trimmed Ed when powered). Transitions between Bd
implementations that do not exceed tCCDebounce shall not be interpreted as exceeding the
wider BEd range. Table 4-11 provides the methods and values that shall be used for the UFF's
Ed implementation.

Table 4-11 UFP CC Termination (Rd) Requirements

Rd Implementation Nominal value Car: ::;;ci;i]:}c:;rer Max voltage on pin
+ 2004 voltage clamp! 1.1V No 132V
+ 20%; resistor to GND 5.1 kid Mo 2,18V
+ 10%; resistor to GND 5.1 kid Tes 204V
Note:

1. The clamp implementation inhibits USE PD communication although the system can start with the
clamp and transition to the resistor once it is able to do USE PO,

(E.g., Universal Serial Bus Type-C Cable and Connector Specification Revision 1.0 August
2014, Pages 149-150).

74. Defendant provides a product or power supply system, such as ‘087 Accused PD
Chargers, to transfer, via the fourth conductor, the second signal from the data circuitry to the
portable electronic device. This element is met literally, or in the alternative, under the doctrine of
equivalents. The CC pin that is not used as a configuration channel then becomes the VVconn
conductor (“the fourth conductor”). The Accused PD Chargers connect to the full-featured USB
Type-C cables that are electronically marked. To connect to an electronically marked USB Type-
C cable, the Accused PD Chargers utilize the VVconn pin. With the electronically marked USB
Type-Cable, the CC pin not used for the configuration is used as the Vconn source. Upon

providing the VVconn source, the Accused PD Chargers communicate the SOP* packets with the
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portable electronic device, which control charging of the batteries in the portable electronic
devices. The SOP* includes the SOP communication from the Accused PD Chargers to the
portable devices that are attached. The voltage signal sent at the VVconn pin from the Accused PD
Chargers to the portable electronic devices is the “second signal” because this voltage signal
enables the SOP* communication that controls charging batteries in the portable electronic

devices.

2.5 VCONMN

Once the connection between host and device is established, the CC pin [CC1 or CC2) in the
receptacle that is not connected via the CC wire through the standard cable is repurposad to
source VCONN to power circuits in the plug needed to implement Electronically Marked
Cables [see Section 4.9). Initially, the DFP sources VCONN and the source may be swapped
using USE PI¥ VOONH_Swap.

Electronically marked cables may use VBUS instead of VOONN as VBUS is available across the
cable. VCONN functionally differs from VBUS in that it is isolated from the other end of the
cable. VCONN is independent of VEUS and, unlike VBUS which can use S8 PD to support
hizher voltages, VCONN voltage is fixed at 5 V.

(E.g., Universal Serial Bus Type-C Cable and Connector Specification Revision 1.0 August

2014, Page 23).

4.9 Electronically Marked Cables

All USE Full-Featured Type-C cables shall be electronically marked. USE 2.0 Type-C cables
may be electronically marked.

Electronically marked cables shall support PS8 Power Delivery Structured VDM Discover
Identity command directed to S0P, This provides a method to determine the characteristics
of the cable, e.g. its current carrving capability, its performance, vendor identification, ete.
This may be referred to as the USE Type-C Cable ID function.

Prior to an explicit USE PD contract, a Charging UFP is allowed to use S0OP" to discover the
cable’s identity. After an explicit USE PD contract has been negotiated, only the DFF shall
commumnicate with S0P,

An electronically marked cable incorporates electronics that require VCONN, although VBUS
or another source may be used. Electronically marked cables that do not incorporate data
bus signal conditioning circuits shall consume no more than 70 mW from VOOHN. During USE
suspend, electronically marked cables shall not draw more than 7.5 mA from VCONN, see
Section 4.6.1.2.

(E.g., Universal Serial Bus Type-C Cable and Connector Specification Revision 1.0 August
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2014, Page 147).

Figure 4-34 Electromically Marked Cable with VCONN connected through the cable

DFP Electronically Marked Cable UFP
| i
W : ! — Veus
@ l i —cc
I i
H 5o " k5o :
VoK - Veokw
[Sourced] : (i mite| i [Met
i | sourced)
| > |
| R = 1:: IEFF - - R :
wiz [oor] 38
i i
| |
! |
GND [~} i 4| GND
S M |

(E.g., Universal Serial Bus Type-C Cable and Connector Specification Revision 1.0 August

2014, Page 148).

Figure 4-35 Electronically Marked Cable with SOP" at both ends

DFPF Electromically Marked Cable UFF
e
WaLs '!' i £ Wi
c—t i @
i
Wieoms * W
(Saurcrd] 1 (Mot
: sournced)
i - t
[Rad 2 S0P’ mw_l gana
i L
i
i
GHD ) i ! GNID
S S |

(E.g., Universal Serial Bus Type-C Cable and Connector Specification Revision 1.0 August

2014, Page 147).
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All S0P* Communications take place over a single wire [CC). This means that the S0P* Communication periods must
be coordinated to prevent important communication from being blocked. For a product which does not recognize
SOP/S0F or SOF" Packets, this will look like a non-idle channel, leading to missed packets and retries.
Communications betwesn the Port Parmers take precedence meaning that communications with the Cabls Flug can
be interrupted but will not lead to a Soft or Hard Reset.

When no Contract or an Implicit Contract is in place [e.g. after a Power Role Swap or Fast Role Swap] only the Source
port that is supplying VCONN is allowed to send packets to a Cable Plug [(S0P") and is allowed to respond to packets
from the Cable Plug (S0F') with a GoodCRC in order to discover the Cable Plug's characteristics (see Figure 2-2).
During this phase all communication with the Cable Plug is initiated and controlled by the Source which acts ta
prevent conflicts between SOF and SOP° Packets. The Sink does not communicate with the Cable Plug and Discards
any S0P Packets received.

When an Explicit Contract is in place the VeONN Source [either the DFP or the UFF] can communicate with the Cable
Plug(s) using SOP' /SOP” Packets (see Figure 2-2). During this phase all communication with the Cable Plug is
initiated and controlled by the VOONN Source which acts to prevent conflicts between S0F* Packets, The Port thatis
not the VCONN Source does not communicate with the Cable Plug and does not recognize any SOF' /S0P" Packets
received. Only the DFP, when acting as a VOONN Source, is allowed to send SOP* in order to control the entry and
exiting of Modes and to manage Modal Operation.

-

Figure 2-2 Example S0P Communication between Voouy Source and Cable Plug(s)

VEouN Soure por Catia
— L] rug' Fiecrazioaly Marod Laze g’
OiFRIUIF =0 BOF
e
signalirg
508
i sigra’ing *
SOF signaling ’

(E.g., Universal Serial Bus Power Delivery Specification Revision 3.1, April 2022, Page 7).

Term Description

Simk Directed Charge A charzing scheme whereby the Sink connects the Source to iis battery through safety and
other circuitry, When the SPR. PPS Current Limit feature is activated, the Source
auromatically comtrels its output current by adjusting its output Voltage,

Soft Resst A process that resets the PD communications engine to its default state.

S0P Communication Communication using S0P Packets also implies that a Message sequence is being followed.

S0P Packet

Any Power Delivery Packet which starts with an S0P,

S0P Communication

Communication with a Cable Plug using S0P* Packets, also implies a Message sequence is
being followed.

E0P* Packet

A term referring to any Power Delivery Facket starting with either SOF, S0P or S0P,

S0P Communication

Communication with a Cable Plug using S0P Packets, also implies that a Message sequence is
being followed.

S0P Packet

Any Power Delivery Packet which starts with an S0P used to communicate with a Cable
Plag,

S0P Commumnication

Communication with a Cable Plug using S0P Packets, also implies that a Message sequence
iz being followed,

S0F" Packet

Any Power Delivery Packet which starts with an S0P used to commumnicate with a Cable
Plug when S0P Packets are being used to communicate with the other Cable Plug,
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(E.g., Universal Serial Bus Power Delivery Specification Revision 3.1, April 2022, Page 68).

75. Defendant provides a product or power supply system, such as ‘087 Accused PD
Chargers, that has data circuitry that is further configured, in coordination with the first signal, to
provide the second signal, the second signal having a parameter level that is usable by the portable
electronic device in connection with control of charging a rechargeable battery of the portable
electronic device based on the direct current power provided by the power circuitry. This element
is met literally, or in the alternative, under the doctrine of equivalents. As explained above, a
voltage signal meeting the specified threshold value, i.e., the “first signal,” is detected at the CC
pin used as the configuration channel. In coordination with this voltage signal, the second signal,
i.e., another voltage signal from the VVconn pin is sent from the ‘087 Accused PD Chargers to the
portable electronic devices, which enables the SOP* communication that controls charging a
rechargeable battery of the portable electronic device.

2.5.3 SOP Communication
S0P Communication is used for Port-to-Port communication between the Source and the Sink. SOP Communication is
recognized by both Port Parmers but not by any intervening Cable Plugs. S0P Communication takes priority over
other SOP* Communications since it is critical to complete power related operations as soon as possible. Message

sequences relating to power are also allowed to interrupt other sequences to ensure that negotiation and control of
power is given priority on the bus.

(E.g., Universal Serial Bus Power Delivery Specification Revision 3.1, April 2022, Page 75).

6411 Lise of the Capabilities Message

64111 Use by Sources

Sources send a Source_Capabilities Message (see Section 6.4.1) either as part of advertising Port capabilities, or in
response to a Fet_Source_Cap Message.

Following a Hard Reset, a power-on event or plug insertion event, a Source Port Shall send a Source_Capabilities
Message after every SourceCapability Timer timeout as an Advertisement that Shall be interpreted by the Sink Port
on Attachment. The Source Shall continue sending a minimum of nCapsCount Source_Capabilities Messages until a
Good CRC Message is received.

(E.g., Universal Serial Bus Power Delivery Specification Revision 3.1, April 2022, Page 146).
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C. Indirect Infringement

76. Upon information and belief, Defendant has been and now is indirectly infringing
by way of inducing infringement and contributing to the infringement of the asserted claims of the
‘087 patent in the State of Texas, in this District, and elsewhere in the United States, by providing
the ‘087 Accused Chargers for use as described above by Defendant’s customers. Defendant
advertised, offered for sale, and/or sold the ‘087 Accused Chargers (and continues to advertise,
offer to sell, and sell) to its customers for use in a manner that Defendant knew infringed at least
one claim of the ‘087 patent. For example, Defendant advertises and sells the ‘087 Accused
Chargers. Defendant is a direct and indirect infringer, and its customers using the ‘087 Accused
Chargers are direct infringers. Defendant had actual knowledge of the ‘087 patent at least as early
as when they received a letter from Plaintiff sent on August 1, 2023, asserting that the ‘087
Accused Chargers infringed claims of the ‘087 patent and they were provided a claim chart that
provided evidence of the infringement. Defendant has known of its infringement since at least
that date as a result of the accusations of infringement in the notice letter. Defendant has therefore
also known that the use of the ‘087 Accused Chargers by its customers infringed at least one claim
of the ‘087 patent since at least the date they received the letter.

77. On information and belief, since becoming aware of the ‘087 patent and of the
infringement through advertising and offering for sale the ‘087 Accused Chargers for use by its
customers, Defendant is and has been committing the act of inducing infringement by specifically
intending to induce infringement by providing the ‘087 Accused Chargers to its customers and by
aiding and abetting its use in a manner known to infringe by Defendant. Since becoming aware
of the infringing use of the ‘087 Accused Chargers, Defendant knew that the use of the ‘087

Accused Chargers by its customers as a charger with a portable electronic device (including a
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rechargeable battery) constituted direct patent infringement. Despite this knowledge, Defendant
continued and continues to encourage and induce its customers to use the ‘087 Accused Chargers
to infringe as described above and provided instructions (and continues such acts) for using the
‘087 Accused Chargers to infringe, including through advertisements. Defendant therefore
knowingly induced infringement (and continues to induce infringement) and specifically intended
to (and intends to) encourage and induce the infringement of the ‘087 patent by its customers.

78.  On information and belief, since Defendant became aware of the acts of
infringement at least as of the date of receipt of the notice letter, Defendant is and has been
committing the act of contributory infringement by intending to provide the ‘087 Accused
Chargers to its customers knowing that such devices are a material part of the claimed invention,
knowing that its use was made and adapted for infringement of the ‘087 patent as described above,
and further knowing that the accused aspect of the ‘087 Accused Chargers described above is not
a staple article or commodity of commerce suitable for substantially noninfringing use. As
described above, Defendant was aware that all material claim limitations are satisfied by the use
and implementation of the ‘087 Accused Chargers by Defendant’s customers in the manner
described above yet continued to provide the Accused Chargers to its customers knowing that it is
a material part of the claimed invention. As described above, since learning of the infringement,
Defendant knew that the use and implementation of the ‘087 Accused Chargers by its customers
was made and adapted for infringement of the ‘087 patent. A new act of direct infringement
occurred each time a customer implemented and/or used the ‘087 Accused Chargers in the manner
described above. After Defendant became aware that the use of the ‘087 Accused Chargers
infringes at least one claim of the ‘087 patent, Defendant knew that each such new use was made

and adapted for infringement of at least one claim of the ‘087 patent and Defendant continued to
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advertise and provide the ‘087 Accused Chargers for such infringing activities. Furthermore, as
described more fully above, the ‘087 Accused Chargers have functionality designed for use in a
system in the manner described above and is therefore not a staple article or commodity of
commerce suitable for substantially noninfringing use.

79. Upon information and belief, Defendant has been and now is willfully infringing
the asserted claims of the ‘087 patent in Texas, in this District, and elsewhere in the United States.
Defendant had actual knowledge of the ‘087 patent at least as early as when they received a letter
from Plaintiff sent on August 1, 2023, asserting that the ‘087 Accused Chargers infringed claims
of the ‘087 patent and they were provided a chart of the infringement. Defendant has known of
its infringement since at least that date as a result of the accusations of infringement in the letter.
Defendant has therefore also known that the use of the ‘087 Accused Chargers by its customers
infringed at least one claim of the ‘087 patent since at least the date they received the letter.
Defendant was informed of its infringement of the ‘087 patent by way of the August 1, 2023, letter
sent to Defendant, including claim charts demonstrating Defendant’s infringement. As a result of
the letter, Defendant should have known that its actions constituted an unjustifiably high risk of
infringement. Despite the letter and knowledge that the risk of infringement was either known or
so obvious that it should have been known, Defendant continued its infringing actions.

80. Plaintiff has been damaged as a result of Defendant’s infringing conduct.
Defendant is thus liable to Plaintiff for damages in an amount that adequately compensates
Plaintiff for such Defendant’s infringement of the ‘087 patent, i.e., in an amount that by law cannot
be less than a reasonable royalty for the use of the patented technology, together with interest and

costs as fixed by this Court under 35 U.S.C. § 284.
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VI. COUNT I
(PATENT INFRINGEMENT OF UNITED STATES PATENT NO. 10,951,042)

81. Upon information and belief, Defendant has directly infringed claim 1, 5-6, 11,15-
16 of the ‘042 patent (in Texas, and elsewhere in the United States), by making, using, selling,
offering for sale and/or importing a product or power supply system comprising power circuitry
configured to provide direct current power, such products including, but not limited to, the
following: Just Wireless Portable Power Bank 15K USB-C/A - 15000mAh (Item #3351754, Model
#06175); Just Wireless 20,000mAh Power Bank with Fast Charge and 3 USB Ports (ltem
#3351755, Model #06177); Just Wireless Portable Power Bank 5K USB-C/A - 5200mAh (Item
#3351752, Model #06171); DEWALT Type C USB A Power Bank 2 (Item #2581903, Model #215
1643 DW2); and Naztech Type C USB A Wall Outlet Charger 2 (ltem #5264434; Model
#HPL15520) (“’042 Accused Chargers”).

82.  Claim 1 of the *042 patent states:

A portable electronic device comprising:

a rechargeable battery;

power circuitry configured to receive direct current and to charge the rechargeable
battery; and

data circuitry configured to provide a first signal to a power supply and to receive a
second signal from the power supply, the data circuitry and the power circuitry
configured to be coupled via a connector to the power supply, the connector comprising a
first conductor, a second conductor, a third conductor, and a fourth conductor, the
connector configured to be detachably mated with an interface of the power supply to:

transfer, via the first conductor, the direct current from the power supply,
provide, via the second conductor, a ground reference from the power supply,

communicate, via the third conductor, the first signal from the data circuitry to the
power supply, and

communicate, via the fourth conductor, the second signal from the power supply
to the data circuitry;
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wherein the second signal has a parameter level that is usable by the data circuitry
in connection with control of charging the rechargeable battery based on the direct
current received by the power circuitry.

(Ex. C at 11:2-25).

A. Infringement for Compliance with the Battery Charging (BC) 1.2 specification

83. Defendant makes, uses, sells, offers for sale and/or imports a portable electronic
device, such as the ‘042 Accused Chargers comprising a rechargeable battery. This element is met
literally, or in the alternative, under the doctrine of equivalents. For example, Defendant provides
a portable electronic device (e.g., the ‘042 Accused Chargers) with a rechargeable battery and a
USB power supply that ships with the devices and acts as a power supply while charging the
device's rechargeable battery. The USB power supply outputs voltage, current, and power values.
Upon information and belief, the USB power supply includes circuitry compliant with the Battery
Charging (BC) 1.2 specification to charge the portable electronic devices. The Table 2-1

(https://www.usb.org/sites/default/files/USB%20Type-C%20Spec%20R2.0%20-

%20August%202019.pdf, page 36) and the diagram depicting the power consumed by different

uUSB specifications (https://usb.org/sites/default/files/D2T2-1%20-

%20USB%20Power%20Delivery.pdf, page 5) disclose that BC 1.2 outputs 5V voltage, 1.5A

current, and 7.5W power. USB-compliant devices at USB 3.0 or above are compatible with the
USB BC 1.2 specification. Further, to charge a battery in a portable electronic device, the portable
electronic device is connected to the USB power supply. The other end of the USB cable is
connected to the charging port of portable electronic device and the power supply is plugged into

a standard wall socket.
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Electrical / Electronics / Mobile Devices & Accessories /| Mobile Device Chargers

Just Wireless Portable Power Bank 15K USB-C/A - 15000mAh - Gray - Fast Charge - 3 USB Ports - Type C & USB A Connectors

Item #3351754 | Model #06175
Shop Just Wireless v 0

/]
i
5

$44.99

=] $42.74 when you choose 5% savings on eligible purchases every day.
Leamn How

® 15,000 mAh power bank
e Fast charge with power delivery
® 2 USB-A charging ports

What We Offer

@ Protection

From $6.97
-
Picku| Delivel
ﬂ - P ry
= Ready by Mon, Mar 18 As soon as Mon, Mar 18

& FREE Pickup at Tyler Lowe's

‘ 1 ‘ + Add to Cart

[0 ] Join. Earn. Save. Learn More
Earn My Points on eligible purchases towards MyLowe's Money

Easy & Free Returns
mo o .

(E.g., https://www.lowes.com/pd/Just-Wireless-Portable-Power-Bank-15K-USB-C-

A/5001606475%idProductFound=false&idExtracted=true).

Electrical / Electronics / Mobile Devices & Accessories / Mobile Device Chargers

Just Wireless 20,000mAh Power Bank with Fast Charge and 3 USB Ports - Gray, 36-in Cord Length, Type C and USB A Connectors
Item #3351755 | Model #06177

Shop Just Wireless v V]

$49.99

=] $47.49 when you choose 5% savings on eligible purchases every day.
Leamn How

® 20,000 mAh of portable power
® Fast charge with power delivery
® 1 USB-C charging port

What We Offer

@ Protection
From $6.97

® =

Pickup Delivery
Ready by Mon, Mar 18 As soon as Mon, Mar 18

&© FREE Pickup at Tyler Lowe's

‘ 1 + Add to Cart

[0 ] Join. Earn. Save. Learn More

Earn My Points on eligible purchases towards MyLowe's Money

Easy & Free Returns
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(E.g., https://www.lowes.com/pd/Just-Wireless-Portable-Power-Bank-15K-USB-C-

A/5001606475%idProductFound=false&idExtracted=true).

Electrical / Electronics /| Mobile Devices & Accessories /| Mobile Device Chargers

Just Wireless Portable Power Bank 5K USB-C/A - 5200mAh - Gray - 2 USB Ports - Digital Battery Indicator - Mobile Device Charger

Item #3351752 | Model #06171
Shop Just Wireless v Q

’ $22.19

E $21.08 when you choose 5% savings on eligible purchases every day.
Learn How

THIS ITEM IS OUT OF STOCK
We'll notify you once this item is back in stock.

‘ M Enter Email Address ‘

@

® 5,000 mAh of portable power
 Digital battery indicator display screen
® Single USB-A charging port

What We Offer

ll R

@ Protection
From $4.97

o] Join. Earn. Save. Learn More
Earn My Points on eligible purchases towards MyLowe's Money

(E.g., https://www.lowes.com/pd/Just-Wireless-Portable-Power-Bank-5K-USB-C-

A/5001606727?idProductFound=false&idExtracted=true).
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Electrical / Electronics /| Mobile Devices & Accessories /| Mobile Device Chargers
DEWALT Type C; Usb A Power Bank 2

Item #2581903 | Model #215 1643 DW2

Shop DEWALT v 3 o

] | $49.99

E $47.49 when you choose 5% savings on eligible purchases every day.
Leam How

® Water-resistant (IP67) when the port cover is secured
e Type C PD and Quick Charge USB A ports charge devices rapidly

e Features a carabiner to conveniently hang on work belt, hooks or lanyards
What We Offer

)
e
-

@ Protection
From $6.97

0]

Pickup Delivery

. Ready within 3 hrs As soon as Tomorrow
‘ 2 . = . ® FREE Pickup at Tyler Lowe's

@ 2in Stock Aisle 1 | Bay 1

Check Other Stores

225 ) 1 ] e ey M
= Cm— ‘ ‘ _
o e e 1 + Add to Cart

e T

0] Join. Earn. Save. Learn More
Earn My Points on eligible purchases towards MyLowe's Money

(E.g., https://www.lowes.com/pd/DEWALT-10-000-mAh-

Powerbank/1003242934?idProductFound=false&id Extracted=true).

Electrical / Electronics / Mobile Devices & Accessories / Mobile Device Chargers
Naztech Type C; Usb A Wall Outlet Charger 2

Item #5264434 | Model #HPL15520

Shop Naztech v [v]

31999 Save $1.49

* 4,000 mAh portable power bank
* Compatible with all devices featuring USB-C and USB ports
® Charges 2 devices at once

Pickup Delivery
Ready by Tue, Mar 19 (Est) As soon as Tue, Mar 19

& FREE Pickup at Tyler Lowe's

e ‘ 1 ‘ + Add to Cart

AR~

o] Join. Earn. Save. Learn More
Earn My Points on eligible purchases towards MyLowe's Money

’
& F
i

Easy & Free Returns
I% Returm your new, unused item in-store of ship it back to us free of
charge. Leamn More
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The Naztech 4,000 mAh Dual Output USB-C and USB Portable Power Bank extends your talk, music, and gaming experiences by up to 13 hours at home or on the go! This high-capacity 4,000 mAh battery
can charge 2 devices at once through powerful dual outputs— a USB-C in/output and a USB output with up to 15 watts of pure power. With rapid recharge, get back to full in just 2 hours, so your devices stay
powered up! Revolutionize your charging routine indoors and on the go!

« 4,000 mAh portable power bank

- Compatible with all devices featuring USB-C and USB ports B Propss Waring Label B spos
« Charges 2 devices at once J— -
« Output: 15 watt USB-C; 10 watt USB - B

« Ultra-slim and lightweight B warranty Guide
« World-class safety features automatically requlate power bank's charging performance to protect e
devices from overcurrent, over voltage, short circuit, and over-temperature -
« LED battery indicator
« Up to 2 hours rapid recharge

« Up to 13 hours extra battery life

(E.g., https://www.lowes.com/pd/Naztech-Type-C-Usb-A-Wall-Outlet-Charger-

2/5013960091?idProductFound=false&idExtracted=true).

Table 2-1 Summary of power supply options

Mode of Operation Voltage Current Notes

USB 2.0 5V See USB 2.0

USB 3.2 5V See USB 3.2

USB4 5V 1.5A See Section 5.3.

USBBC 1.2 5V 1.5 Al Legacy charging

BT - rren . .

@ 15A 5V 1.5A Supports higher power devices

UESEB_QT?&C Lurrent 5V 3A Supports higher power devices
Configurable up | Configurable up | Directional control and power

USBPD to20V to5 A level management

(E.g., https://www.usb.org/sites/default/files/USB%20Type-C%20Spec%20R2.0%20-

%20Augqust%202019.pdf, page 36).
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Our vision...

Extend ease of use, reduce clutter, reduce waste

USB Power Delivery ------------------------------------ >

(E.g., https://usb.org/sites/default/files/D2T2-1%20-%20USB%20Power%20Delivery.pdf, page

5).
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USB battery charging specifications

Battery Charging Specification Revision 1.2 (BC1.2)

The different port types described in the above section
were first defined in the Battery Charging Specification
Revision 1.2 (BC1.2) published in 2010. In addition to the
port definitions, BC1.2 specifies primary and secondary
charge port detection sequences and port specific
performance requirements. These include required
operating range, undershoot, detection signaling, and
connectors for each port type. Also included are dead,
weak, and good battery charge conditions, port
shutdown procedures, and other details associated with
battery charging.

BC1.2 was published after USB 2.0 but before USB 3.1
and so the information in BC1.2 refers to USB 2.0. The

specification is, however, consistent and compatible
with USB 3.1.

(E.g., https://www.lightingglobal.org/wp-content/uploads/2017/12/1ssue-24 _USB-smartphone-

charging-final.pdf, page 4).

84.  On information and belief, Defendant provides a portable electronic device, such
as the ‘042 Accused Chargers, that comprise power circuitry configured to receive direct current
and to charge the rechargeable battery. This element is met literally, or in the alternative, under the
doctrine of equivalents. For example, to charge the rechargeable battery of a portable electronic

device, a USB cable is connected to the USB power supply acting as a power supply. The other
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end of the USB cable is connected to the charging port of the portable electronic device and the
power supply is plugged into a standard wall socket. Therefore, the portable electronic device

comprises power circuitry to receive DC power from the power supply.

Table 2-1 Summary of power supply options

Mode of Operation Voltage Current Notes
USB 2.0 5V See ISB 2.0
USE 3.2 5V See USE 3.2
UsB4 5V 15A See Section 5.3.
USEBC 1.2 5V 1.5 A? Legacy chargin
e — 5V 1.5 A Supports higher power devices
@ 1.5 A - Pp gher powe e
USE Type-C Current ; i
5V 3A Supports higher power devices
@ 3.0 A Pp g p
USB PD Configurable up | Configurable up | Directional control and power
to 20V to5 A level management
(E.g., https://www.usb.org/sites/default/files/lUSB%20Type-C%20Spec%20R2.0%20-

%20Augqust%202019.pdf, page 36).
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Our vision...

Extend ease of use, reduce clutter, reduce waste

USB Power Delivery ------------------------------------ >

(E.g., https://usb.org/sites/default/files/D2T2-1%20-%20USB%20Power%20Delivery.pdf, page

5).
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3.2.4 Primary Detection

Primary Detection is used to distinguish between an SDP and different types of Charging Ports. APD is
required to implement Primary Detection.

3.2.41 Primary Detection, DCP
Figure 3-6 shows how Primary Detection works when a PD is attached to a DCP.

Portable Device Dedicated Charging Port

VBUY
i—i— VOTG_SESS_ VLD

RDAT_LKG D+ RDAT_LKG

VDAT_LKG VDAT_LKG

Power supply

ROCP_DAT &

PHY

RDAT_LKG D- RDAT_LKG
U
Ri "
VDAT_LKG } LI VDAT_LKG
1D Comparators 1D
REF Pull-up
A 0
\' GND

Figure 3-6 Primary Detection, DCP

(E.g., https://www.usb.org/sites/default/files/BCv1.2 070312 0.zip, USB Battery Charging

Specification (Including errata and ECNs through March 15, 2012), Revision 1.2, March 15, 2012,
Page 14).

85. Defendant provides a portable electronic device, such as the ‘042 Accused
Chargers, that comprise a data circuitry configured to provide a first signal to a power supply and
to receive a second signal from the power supply. This element is met literally, or in the alternative,
under the doctrine of equivalents. For example, the portable electronic device comprises data
circuitry configured to use the Primary Detection method as described in the USB BC 1.2
specification. Further, during Primary Detection, when the portable electronic device is connected

with the power supply through the USB cable, the portable electronic device generates a D+ signal
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(“first signal”) such that the data circuitry of the portable electronic device provides a D+ signal
(“first signal”) to a power supply and receives a D- signal (“second signal”) from the power supply

to detect the type of connected power supply (standard downstream port or charging port).

1.2 Background

The USB ports on personal computers are convenient places for Portable Devices (PDs) to draw current for
charging their batteries. This convenience has led to the creation of USB Chargers that simply expose a
USB standard-A receptacle. This allows PDs to use the same USB cable to charge from either a PC or from
a USB Charger.

If a PD is attached to a USB host or hub, then the USB 2.0 specification requires that after connecting, a PD
must draw less than:

e 2.5 mA average if the bus is suspended

* 100 mA if bus is not suspended and not configured

e 500 mA if bus is not suspended and configured for 500 mA

If a PD is attached to a Charging Port, (i.e. CDP, DCP, ACA-Dock or ACA), then it is allowed to draw
IDEV_cHG without having to be configured or follow the rules of suspend.

In order for a PD to determine how much current it is allowed to draw from an upstream USB port, there
need to be mechanisms that allow the PD to distinguish between a Standard Downstream Port and a
Charging Port. This specification defines just such mechanisms.

Since PDs can be attached to USB chargers from various manufacturers, it is important that all provide an
acceptable user experience. This specification defines the requirements for a compliant USB charger, which
is referred to in this spec as a USB Charger.

(E.g., https://www.usb.org/sites/default/files/BCv1.2_ 070312 0.zip, USB Battery Charging

Specification (Including errata and ECNs through March 15, 2012), Revision 1.2, March 15, 2012,

Page 1).
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3.2.3.2 Problem Description

USE plugs and receptacles are designed such that when the plug is inserted into the receptacle, the power
pins make contact before the data pins make contact. This is illustrated in Figure 3-3.

Plug Receptacle

VBUS —— 1] C F——VBuUS
D- ——1 ] . [ —+—D Connector
D+ —— 1] I e e
GND —— ] [ +—+—GND

Figure 3-3 Data Pin Offset

(E.g., https://www.usb.org/sites/default/files/BCv1.2 070312 0.zip, USB Battery Charging

Specification (Including errata and ECNs through March 15, 2012), Revision 1.2, March 15, 2012,

Page 10).
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3. Charging Port Detection

3.1 Overview
Eigure 3-1 shows several examples of a PD attached to an SDP or Charging Port.

Portable VBUS SDP, CDP
Device L or DCP
‘:ﬁg" -8 GND Std-A| Sta-A

Recep | P3| petachable | Piug |Recep :
2 oy Power supply
Portable DCP
Device
VBUS
t:;ig' u-8 GND
Recep | P9 Captive
Cable
DCP
or
VBUS cDP
Portable D-
Device D+ [
D
p-AB | p-A GND
Recep | Puug [ gar— ACA Accessory
Cable
Portable
Device
Peripheral
u-AB
Prop Recep
Chgr A
[ Plug | Peripheral
ACA-Dock

Figure 3-1 System Overview

(E.g., https://www.usb.org/sites/default/files/BCv1.2 070312 0.zip, USB Battery Charging

Specification (Including errata and ECNs through March 15, 2012), Revision 1.2, March 15, 2012,

Page 6).
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3.24 Primary Detection

Primary Detection is used to distinguish between an SDP and different types of Charging Ports. APD is
quired to impl 1t Primary D ion.

3.2.4.1 Primary Detection, DCP
Figure 3-6 shows how Primary Detection works when a PD is attached to a DCP.

Portable Device Dedicated Charging Port
VBUY
i—i— VOTG_SESS_ VLD

RDAT_LKG D+ RDAT_LKG
VOP_SRC ———0""——]

VDAT_LKG VDAT_LKG
viee_ —()—o"—

IDP_SRC

ROGP_ AT g Power supply
PHY
RDAT_LKG D- ROAT_LKG
U
VDAT_LKG } Rom_pw VDAT_LKG

1D Comparators 10D
REF Pull-up
%— D
\' GND)

Figure 3-6 Primary Detection, DCP

(E.g., https://www.usb.org/sites/default/files/BCv1.2 070312 0.zip, USB Battery Charging

Specification (Including errata and ECNs through March 15, 2012), Revision 1.2, March 15, 2012,

Page 14).
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During Primary Detection the PD shall turn on VoP SRC and IbM SINK. Since a DCP is required to short D+
to D- through a resistance of Rocp _DAT, the PD will detect a voltage on D- that is close to VDP_SRC.

A PD shall compare the voltage on D- with VDAT REF. If D-is greater than VDAT REF, then the PD is allowed
to detect that it is attached to either a DCP or CDP. A PD is optionally allowed to compare D- with VLGC as
well, and only determine that it is attached to a DCP or CDP if D- is greater than VDAT_REF, but less than
VLGC. The reason for this option is as follows.

PS2 ports pull D+/- high. If a PD is attached to a PS2 port, and the PD only checks for D- greater than

VDAT REF, then a PD attached to a PS2 port would determine that it is attached to a DCP or CDP and
proceed to draw IDEV_CHG. This much current could potentially damage a PS2 port. By only determining it is
attached to DCP or CDP if D- is less than VLGC, the PD can avoid causing damage to a PS2 port.

On the other hand, some proprietary chargers also pull D+/- high. If a PD is attached to one of these
chargers, and it determined it was not attached to a charger because D- was greater than VLGC, then the PD
would determine that it was attached to an SDP, and only be able to draw |SUSP.

The choice of whether or not to compare D- to VLGC depends on whether the PD is more likely to be
attached to a PS2 port, or to a proprietary charger.

(E.g., https://www.usb.org/sites/default/files/BCv1.2_070312_0.zip, USB Battery Charging

Specification (Including errata and ECNs through March 15, 2012), Revision 1.2, March 15,
2012, Page 15).

86. Defendant provides a portable electronic device, such as the ‘042 Accused
Chargers, comprising the data circuitry and the power circuitry configured to be coupled via a
connector to the power supply, the connector comprising a first conductor, a second conductor, a
third conductor, and a fourth conductor, the connector configured to be detachably mated with an
interface of the power supply. This element is met literally, or in the alternative, under the doctrine
of equivalents. For example, the portable electronic device connects to the power supply (USB
power supply) through a USB cable. The USB cable has a USB-C connector at one end to
detachably mate with the charging port (“power output”) of the USB power supply (“power
supply”). The connector comprises VBUS (“first conductor”), GND (“second conductor”), D+

(“third conductor”) and D- (“fourth conductor”) pins.
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3.2.3.2 Problem Description

USE plugs and receptacles are designed such that when the plug is inserted into the receptacle, the power
pins make contact before the data pins make contact. This is illustrated in Figure 3-3.

Plug Receptacle

VBUS —— 1] +—t—VBUS
D- ——1 ] [ =D Connector
D+ ——{ 1] C——}+—+—>D+
GND —— 1] [ 1+——GND

Figure 3-3 Data Pin Offset

(E.g., https://www.usb.org/sites/default/files/BCv1.2 070312 0.zip, USB Battery Charging

Specification (Including errata and ECNs through March 15, 2012), Revision 1.2, March 15, 2012,

Page 10).

229


https://www.usb.org/sites/default/files/BCv1.2_070312_0.zip

Case 4:24-cv-00299-SDJ Document 1 Filed 04/05/24 Page 230 of 293 PagelD #: 230

3. Charging Port Detection
3.1 Overview
Eigure 3-1 shows several examples of a PD attached to an SDP or Charging Port.

Portable VBUS SDP, CDP
Device g or DCP
tggl -8 GND Std-Al Std-A

Recep | ™| Detachatie | Pa)Recep Power supply
Portable DCP
Device

vBUS
‘338' u-8 GND
Recep | P9 Captive
Cable
DCP
or
VBUS cDP
Portable D-
Device D+ l
[s]
p-AB | p-A GND
Recep | Plug [ Gaove ACA Accessory
Cable
Portable
Device
Peripheral
u-AB
Prop Recep
Chgr WA
[ Plug | Peripheral
ACA-Dock

Figure 3-1 System Overview

(E.g., https://www.usb.org/sites/default/files/BCv1.2 070312 0.zip, USB Battery Charging

Specification (Including errata and ECNs through March 15, 2012), Revision 1.2, March 15, 2012,

Page 6).
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> MINI & MICRO USB CONNECTOR PIN CONNECTIONS

PIN WIRE COLOUR SIGNAL NAMES
1 Red Vbus (4.75-5.25V)
2 White Data -
3 Green Data +
4 Not connected, although it can sometimes be

ground or used as a presence indicator.
5 Black Ground

Shell Drain wire Shield

TYPE A & B USB CONNECTOR PIN CONNECTIONS

PIN WIRE COLOUR SIGNAL NAMES
1 Red Vbus (4.75-5.25V)
2 White Data -
3 Green Data +
- Black Ground
Shell Drain wire Shield
4 3 2 1

1 2 3 4
Female Male

Type A USB connector pinout

(E.g., https://www.electronics-notes.com/articles/connectivity/usb-universal-serial-

bus/connectors-pinouts-cables.php).

231


https://www.electronics-notes.com/articles/connectivity/usb-universal-serial-bus/connectors-pinouts-cables.php
https://www.electronics-notes.com/articles/connectivity/usb-universal-serial-bus/connectors-pinouts-cables.php

Case 4:24-cv-00299-SDJ Document 1 Filed 04/05/24 Page 232 of 293 PagelD #:. 232

Figure 1. The USB Type-C receptacle. Image courtesy of Microchip.

A2 AN A10 A9 A8 A7 AB A5

A4 A3 A2 A1
B9 B10 B11 B12

GND conn| SBU2
B1 B2 B3 B4 B5 B6 B7 B8

Figure 2. The USB Type-C plug. Image courtesy of Microchip.

(E.g., https://wwwe.allaboutcircuits.com/technical-articles/introduction-to-usb-type-c-which-pins-

power-delivery-data-transfer/).
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3.24 Primary Detection

Primary Detection is used to distinguish between an SDP and different types of Charging Ports. APD is
required to implement Primary Detection

3.241 Primary Detection, DCP
Figure 3-6 shows how Primary Detection works when a PD is attached to a DCP.

Portable Device Dedicated Charging Port

VBUY
i—l— VOTG_Sess_vio

ROAT_LKG D+ RDAT_LKG

VDP_SRC = e

VDAT_LKG VOAT_LKG

viLGe_H —()—o"—

10P_SRC

DCP_DET
VDAT_REF

1DP_SINK

Roce_oT Power supply

{L

PHY

CHG_DET
VDAT_REF

1DM_SINK(

VOM_SRC =t

ROAT_LKG D- RDAT_LKG

RoM_owN
s 1D
REF Pull-up
1D

Figure 3-6 Primary Detection, DCP

VDAT_LKG VDAT_LKG

G

A

GND

(E.g., https://www.usb.org/sites/default/files/BCv1.2_ 070312 0.zip, USB Battery Charging

Specification (Including errata and ECNs through March 15, 2012), Revision 1.2, March 15, 2012,
Page 14).

87.  Defendant provides a portable electronic device, such as the ‘042 Accused
Chargers, to transfer, via the first conductor, the direct current from the power supply, provide, via
the second conductor, a ground reference from the power supply, communicate, via the third
conductor, the first signal from the data circuitry to the power supply, and communicate, via the
fourth conductor, the second signal from the power supply to the data circuitry. This element is
met literally, or in the alternative, under the doctrine of equivalents. For example, the VBUS pin
provides DC power to the portable electronic device. For example, the GND pin provides a ground

reference to the portable electronic device. For example, the D+ pin provides the D+ signal (“first
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signal”’) from the portable electronic device to the data circuitry of the power supply and passes
the D+ signal through a resistor (Ropcr pat). FOr example, the D- pin provides the D- signal
(“second signal”) from the data circuitry of the power supply to the portable electronic device. The
D+ signal and D-signal are separate signals. The D+ signal originates at the portable electronic
device and is received by the power supply. When the D+ signal passes through the resistor
Rocp_par, the resistance causes the voltage to drop, creating a new D- signal to be transmitted to
the portable device via the D- pin. Thus, the D+ signal is received by the power supply at one
voltage and the D- signal is transmitted to the portable electronic device at a second voltage. To
the extent the D- signal (i.e., “second signal”) is not found to literally satisfy this claim element
because it is a modified signal originating in the portable electronic device, it satisfies this claim
element under the doctrine of equivalents. The function of the D- signal is to inform the portable
electronic device that the portable electronic device is to receive current from the power supply
and charge its battery. Provided the D- signal is of the appropriate voltage, the portable electronic
device interprets the D- signal received from the power supply as enabling battery charging
regardless of the initial origin of the D- signal. The D- signal therefore performs the same function
(informing the portable electronic device that it can receive current from the power supply for the
purpose of charging its battery) in the same way (by receiving a signal from the power supply)
with the same result (the portable electronic device is able to charge its battery using the current

from the power supply).
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Acronyms
ACA Accessory Charger Adapter
CDP Charging Downstream Port
DBP Dead Battery Provision
DCD Data Contact Detect
DCP Dedicated Charging Port
FS Full Speed
HS High-Speed
LS Low-Speed
oTG On-The-Go
PC Personal Computer
PD Portable Device
PHY Physical Layer Interface for High-Speed USB
PS2 Personal System 2
SDP Standard Downstream Port
SRP Session Request Protocol
TPL Targeted Peripheral List
uUSB Universal Serial Bus

USBCV USB Command Verifier
USB-IF USB Implementers Forum
VBUS Voltage line of the USB interface

(E.g., https://www.usb.org/sites/default/files/BCv1.2 070312 0.zip, USB Battery Charging

Specification (Including errata and ECNs through March 15, 2012), Revision 1.2, March 15, 2012,

Page xi).
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3.24 Primary Detection

Primary Detection is used to distinguish between an SDP and different types of Charging Ports. APD is
quired to impl 1t Primary D ion.

3.24.1 Primary Detection, DCP
Figure 3-6 shows how Primary Detection works when a PD is attached to a DCP.

Portable Device Dedicated Charging Port
VBUY
i—i— VOTG_SESS_VLD
RDAT_LKG D+ RDAT_LKG
VOP_SRC —eeee”eef
VDAT_LKG VDAT_LKG
VLGC_HI —@—o’—
I0P_SRC
DCP_DET
VDAT_REF
IoP_SINK
Roce_par Power suppl
-« pply
PHY |_cHa_oET
VDAT_REF
IDM2_SINK
VOM_SRC =t
RDAT_LKG D- RDAT_LKG
T
E ROoM_OWN
VDAT_LKG VDAT_LKG
1D Comparators 1D
REF Pull-up
A~ 0
\’ GND

Figure 3-6 Primary Detection, DCP

(E.g., https://www.usb.org/sites/default/files/BCv1.2_ 070312 0.zip, USB Battery Charging

Specification (Including errata and ECNs through March 15, 2012), Revision 1.2, March 15, 2012,

Page 14).
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During Primary Detection the PD shall turn on VDP_SRC and IDM SINK. Since a DCP is required to short D+
to D- through a resistance of RDcp_DAT, the PD will detect a voltage on D- that is close to VDP_SRC.

A PD shall compare the voltage on D- with VDAT REF. If D-is greater than VDAT REF, then the PD is allowed
to detect that it is attached to either a DCP or CDP. A PD is optionally allowed to compare D- with VLGC as
well, and only determine that it is attached to a DCP or CDP if D- is greater than VDAT REF, but less than
VLGC. The reason for this option is as follows.

PS2 ports pull D+/- high. If a PD is attached to a PS2 port, and the PD only checks for D- greater than

VDAT REF, then a PD attached to a PS2 port would determine that it is attached to a DCP or CDP and
proceed to draw |IDEV_CHG. This much current could potentially damage a PS2 port. By only determining it is
attached to DCP or CDP if D- is less than VLGC, the PD can avoid causing damage to a PS2 port.

On the other hand, some proprietary chargers also pull D+/- high. If a PD is attached to one of these
chargers, and it determined it was not attached to a charger because D- was greater than VLGC, then the PD
would determine that it was attached to an SDP, and only be able to draw [susp.

The choice of whether or not to compare D- to VLGC depends on whether the PD is more likely to be
attached to a PS2 port, or to a proprietary charger.

(E.g., https://www.usb.org/sites/default/files/BCv1.2 070312 0.zip, USB Battery Charging

Specification (Including errata and ECNs through March 15, 2012), Revision 1.2, March 15, 2012,

Page 15).
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> MINI & MICRO USB CONNECTOR PIN CONNECTIONS

PIN WIRE COLOUR SIGNAL NAMES
1 Red Vbus (4.75-5.25V)
2 White Data -
3 Green Data +
4 Not connected, although it can sometimes be

ground or used as a presence indicator.
5 Black Ground

Shell Drain wire Shield

TYPE A & B USB CONNECTOR PIN CONNECTIONS

PIN WIRE COLOUR SIGNAL NAMES
1 Red Vbus (4.75-5.25V)
2 White Data -
3 Green Data +
- Black Ground
Shell Drain wire Shield
4 3 2 1

1 2 3 4
Female Male

Type A USB connector pinout

(E.g., https://www.electronics-notes.com/articles/connectivity/usb-universal-serial-

bus/connectors-pinouts-cables.php).
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A6 A7 A8
D+ | D- |BBU1

D- | D+ ||CC2
B7  B6 B5

Figure 1. The USB Type-C receptacle. Image courtesy of Microchip.

A12 AN A10 A9 A8 A7 AB A5 A4 A3 A2 A1
GND veus|ssu1| D- | b+ | cc [vBus GND

GND VBUS|vcon| sBU2[VBUS GND
B1 B2 B3 B4 B5 B6 B7 B8 B9 B10 B11 B12

Figure 2. The USB Type-C plug. Image courtesy of Microchip.

(E.g., https://wwwe.allaboutcircuits.com/technical-articles/introduction-to-usb-type-c-which-pins-

power-delivery-data-transfer/).

88. Defendant provides a portable electronic device, such as the ‘042 Accused
Chargers, in which the second signal has a parameter level that is usable by the data circuitry in
connection with control of charging the rechargeable battery based on the direct current received
by the power circuitry. This element is met literally, or in the alternative, under the doctrine of
equivalents. For example, the portable electronic device compares the D- signal’s voltage
(“parameter”) level with a reference voltage to detect the type of power supply (standard
downstream port or charging port). The data circuitry of the portable electronic device draws

current based on the type of power supply to charge the rechargeable battery.
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1.1 Scope

The Battery Charging Working Group is chartered with creating specifications that define limits as well as
detection, control and reporting mechanisms to permit devices to draw current in excess of the USB 2.0
specification for charging and/or powering up from dedicated chargers, hosts, hubs and charging
downstream ports. These mechanisms are backward compatible with USB 2.0 compliant hosts and
peripherals.

1.2 Background

The USB ports on personal computers are convenient places for Portable Devices (PDs) to draw current for
charging their batteries. This convenience has led to the creation of USB Chargers that simply expose a
USB standard-A receptacle. This allows PDs to use the same USB cable to charge from either a PC or from
a USB Charger.

If a PD is attached to a USB host or hub, then the USB 2.0 specification requires that after connecting, a PD
must draw less than:

e 2.5 mA average if the bus is suspended

e 100 mA if bus is not suspended and not configured

e 500 mA if bus is not suspended and configured for 500 mA

If a PD is attached to a Charging Port, (i.e. CDP, DCP, ACA-Dock or ACA), then it is allowed to draw
IDEV_cHG without having to be configured or follow the rules of suspend.

In order for a PD to determine how much current it is allowed to draw from an upstream USB port, there
need to be mechanisms that allow the PD to distinguish between a Standard Downstream Port and a
Charging Port. This specification defines just such mechanisms.

Since PDs can be attached to USB chargers from various manufacturers, it is important that all provide an
acceptable user experience. This specification defines the requirements for a compliant USB charger, which
is referred to in this spec as a USB Charger.

(E.g., https://www.usb.org/sites/default/files/BCv1.2 070312 0.zip, USB Battery Charging

Specification (Including errata and ECNs through March 15, 2012), Revision 1.2, March 15, 2012,

Page 1).
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3.24 Primary Detection

Primary Detection is used to distinguish between an SDP and different types of Charging Ports. APD is
quired to impl 1t Primary D ion.

3.24.1 Primary Detection, DCP
Figure 3-6 shows how Primary Detection works when a PD is attached to a DCP.

Portable Device Dedicated Charging Port
VBUY
i—i— VOTG_SESS_VLD
RDAT_LKG D+ RDAT_LKG
VOP_SRC —eeee”eef
VDAT_LKG VDAT_LKG
VLGC_HI —@—o’—
I0P_SRC
DCP_DET
VDAT_REF
IoP_SINK
Roce_par Power suppl
-« pply
PHY |_cHa_oET
VDAT_REF
IDM2_SINK
VOM_SRC =t
RDAT_LKG D- RDAT_LKG
T
E ROoM_OWN
VDAT_LKG VDAT_LKG
1D Comparators 1D
REF Pull-up
A~ 0
\’ GND

Figure 3-6 Primary Detection, DCP

(E.g., https://www.usb.org/sites/default/files/BCv1.2_ 070312 0.zip, USB Battery Charging

Specification (Including errata and ECNs through March 15, 2012), Revision 1.2, March 15, 2012,

Page 14).
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During Primary Detection the PD shall turn on VOP _Skc and |bm siNk. Since a DCP is required to short D+
to D- through a resistance of RDCP_DAT, the PD will detect a voltage on D- that is close to VDP_SRC.

A PD shall compare the voltage on D- with VDaT rReF. If D- is greater than VDAT REF, then the PD is allowed
fo detect that it is attached to either a DCP or CDP. A PD is optionally allowed to compare D- with VLGC as

well, and only determine that it is attached to a DCP or CDP if D- is greater than VDAT REF, but less than
ViLGe. The reason for this option is as follows.

P52 ports pull D+/- high. If a PD is attached to a PS2 port, and the PD only checks for D- greater than

VDAT REF, then a PD attached to a PS2 port would determine that it is attached to a DCP or CDP and
proceed to draw |IDEV_CHG. This much current could potentially damage a PS2 port. By only determining it is
attached to DCP or CDP if D- is less than VLGC, the PD can avoid causing damage to a PS2 port.

On the other hand, some proprietary chargers also pull D+/- high. If a PD is attached to one of these
chargers, and it determined it was not attached to a charger because D- was greater than VLGc, then the PD
would determine that it was attached to an SDP, and only be able to draw |SUSP.

The choice of whether or not to compare D- to VLGC depends on whether the PD is more likely to be
attached to a PS2 port, or to a proprietary charger.

(E.g., https://www.usb.org/sites/default/files/BCv1.2 070312 0.zip, USB Battery Charging

Specification (Including errata and ECNs through March 15, 2012), Revision 1.2, March 15, 2012,
Page 15).

89.  As discussed above, the ‘042 Accused Chargers compare the D- signal’s voltage
(“parameter”) level with a reference voltage to detect the type of power supply (standard
downstream port or charging port). The data circuitry of the portable electronic device draws
current based on the type of power supply to charge the rechargeable battery.”

90.  Asdiscussed above, in the ‘042 Accused Chargers, the parameter level is a voltage
signal from the D- pin.

91. Defendant makes, uses, sells, offers for sale and/or imports a portable electronic
device, such as the ‘042 Accused Chargers, comprising a rechargeable battery. This element is met
literally, or in the alternative, under the doctrine of equivalents. For example, Defendant provides
a portable electronic device with a rechargeable battery. Defendant provides USB power with the
devices that acts as a power supply while charging the device’s battery. The USB power supply

outputs voltage, current, and power values. Upon information and belief, the USB power supply
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includes circuitry compliant with the Battery Charging (BC) 1.2 specification to charge the

portable electronic devices. The Table 2-1 (https://www.usb.org/sites/default/files/USB%20Type-

C%20Spec%20R2.0%20-%20August%202019.pdf, page 36) and the diagram depicting the power

consumed by different USB specifications (https://usb.org/sites/default/files/D2T2-1%20-

%20USB%20Power%20Delivery.pdf, page 5) disclose that BC 1.2 outputs 5V voltage, 1.5A

current, and 7.5W power. USB-compliant devices at USB 3.0 or above are compatible with the
USB BC 1.2 specification. Further, to charge a battery in a portable electronic device, the portable
electronic device is connected to the USB power supply. The other end of the USB cable is
connected to the charging port of portable electronic device and the power supply is plugged into

a standard wall socket.

Table 2-1 Summary of power supply options

Mode of Operation Voltage Current Notes

USB 2.0 5V See USB 2.0

USB 3.2 5V See USB 3.2

USB4 5V 1.5A See Section 5.3.

USBBC 1.2 5V 1.5 Al Legacy charging

USB Type-C Current . .

@15 A 5V 1.5A Supports higher power devices

USB Type-C Current . .

@3.0A 5V 3A Supports higher power devices
Configurable up | Configurable up | Directional control and power

USBPD to20V to5 A level management

(E.g., https://www.usb.org/sites/default/files/lUSB%20Type-C%20Spec%20R2.0%20-

%20Auqust%202019.pdf, page 36).
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Our vision...

Extend ease of use, reduce clutter, reduce waste

USB Power Delivery ------------------------------------ >

(E.g., https://usb.org/sites/default/files/D2T2-1%20-%20USB%20Power%20Delivery.pdf, page

5).
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USB battery charging specifications

Battery Charging Specification Revision 1.2 (BC1.2)

The different port types described in the above section
were first defined in the Battery Charging Specification
Revision 1.2 (BC1.2) published in 2010. In addition to the
port definitions, BC1.2 specifies primary and secondary
charge port detection sequences and port specific
performance requirements. These include required
operating range, undershoot, detection signaling, and
connectors for each port type. Also included are dead,
weak, and good battery charge conditions, port
shutdown procedures, and other details associated with
battery charging.

BC1.2 was published after USB 2.0 but before USB 3.1
and so the information in BC1.2 refers to USB 2.0. The
specification is, however, consistent and compatible
with USB 3.1.

(E.g., https://www.lightingglobal.org/wp-content/uploads/2017/12/1ssue-24 _USB-smartphone-

charging-final.pdf, page 4).

92. Defendant provides a portable electronic device, such as the ‘042 Accused
Chargers, that comprises power circuitry configured to receive direct current and to charge the
rechargeable battery. This element is met literally, or in the alternative, under the doctrine of
equivalents. For example, to charge the rechargeable battery of a portable electronic device, a USB

cable is connected to the USB power supply acting as a power supply. The other end of the USB
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cable is connected to the charging port of the portable electronic device and the power supply is
plugged into a standard wall socket. Therefore, the portable electronic device comprises power

circuitry to receive DC power from the power supply.

Table 2-1 Summary of power supply options

Mode of Operation Voltage Current Notes

USB 2.0 5V See USB 2.0

USB 3.2 5V See USB 3.2

USB4 5V 1.5A See Section 5.3.

USBBC 1.2 5V 1.5 Al Legacy charging

JSBT - rren . .
@15 A 5V 1.5A Supports higher power devices
USB Type-C Current . .
@3.0A 5V 3A Supports higher power devices

Configurable up | Configurable up | Directional control and power
USBPD to20V to5 A level management
(E.g., https://www.usb.org/sites/default/files/lUSB%20Type-C%20Spec%20R2.0%20-

%20Augqust%202019.pdf, page 36).
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Our vision...

Extend ease of use, reduce clutter, reduce waste

USB Power Delivery ------------------------------------ >

(E.g., https://usb.org/sites/default/files/D2T2-1%20-%20USB%20Power%20Delivery.pdf, page

5).
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3.24 Primary Detection

Primary Detection is used to distinguish between an SDP and different types of Charging Ports. APD is
required to implement Primary Detection.

3.241 Primary Detection, DCP
Figure 3-6 shows how Primary Detection works when a PD is attached to a DCP.

Portable Device Dedicated Charging Port

] VBUS|
“'-/..—i— VOTG_SESS_ VLD

RDAT_LKG D+ RODAT_LKG

VDP_SRC ————o"—

VDAT_LKG VDAT_LKG
VLGE_HI —@—a’_
IoP_sRC
DCP_DET
VDAT_REF

1DP_SINK
RDCP_DAT

P Power supply

PHY

CHG_DET
VDAT_REF

loM_SiNK

WOM_SRE ——r

RDAT_LKG D- RODAT_LKG
T

VDAT_LKG } Rom_ow VDAT_LKG

|0 Comparators [[+]
REF Pull-up

\’ GND

Figure 3-6 Primary Detection, DCP

(E.g., https://www.usb.org/sites/default/files/BCv1.2 070312 0.zip, USB Battery Charging

Specification (Including errata and ECNs through March 15, 2012), Revision 1.2, March 15, 2012,
Page 14).

93. Defendant provides a portable electronic device, such as the ‘042 Accused
Chargers, that comprises a data circuitry configured to provide an output signal to a power supply
and to receive an input signal from the power supply. This element is met literally, or in the
alternative, under the doctrine of equivalents. For example, the portable electronic device
comprises data circuitry configured to use the Primary Detection method as described in the USB
BC 1.2 specification. Further, during Primary Detection, when the portable electronic device is
connected with the power supply through the USB cable, the portable electronic device generates

a D+ signal (“output signal”) such that the data circuitry of the portable electronic device provides
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a D+ signal (“output signal”) to a power supply and receives a D- signal (“input signal”) from the
power supply to detect the type of connected power supply (standard downstream port or charging
port).

1.2 Background

The USB ports on personal computers are convenient places for Portable Devices (PDs) to draw current for
charging their batteries. This convenience has led to the creation of USB Chargers that simply expose a
USB standard-A receptacle. This allows PDs to use the same USB cable to charge from either a PC or from
a USB Charger.

If a PD is attached to a USB host or hub, then the USB 2.0 specification requires that after connecting, a PD
must draw less than:

e 2.5 mA average if the bus is suspended

¢ 100 mA if bus is not suspended and not configured

e 500 mA if bus is not suspended and configured for 500 mA

If a PD is attached to a Charging Port, (i.e. CDP, DCP, ACA-Dock or ACA), then it is allowed to draw
IDEV_CHG without having to be configured or follow the rules of suspend.

In order for a PD to determine how much current it is allowed to draw from an upstream USB port, there
need to be mechanisms that allow the PD to distinguish between a Standard Downstream Port and a
Charging Port. This specification defines just such mechanisms.

Since PDs can be attached to USB chargers from various manufacturers, it is important that all provide an
acceptable user experience. This specification defines the requirements for a compliant USB charger, which
is referred to in this spec as a USB Charger.

(E.g., https://www.usb.org/sites/default/files/BCv1.2 070312 0.zip, USB Battery Charging

Specification (Including errata and ECNs through March 15, 2012), Revision 1.2, March 15, 2012,

Page 1).
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3.2.3.2 Problem Description

USB plugs and receptacles are designed such that when the plug is inserted into the receptacle, the power
pins make contact before the data pins make contact. This is illustrated in Figure 3-3.

Plug Receptacle

VBUS ——__ 1] [ Ft1—VBUS
D- —— 1] | . +—t+—0D- Connector
D+ — ] —
GND ——{ ] [ FT—GND

Figure 3-3 Data Pin Offset

(E.g., https://www.usb.org/sites/default/files/BCv1.2 070312 0.zip, USB Battery Charging

Specification (Including errata and ECNs through March 15, 2012), Revision 1.2, March 15, 2012,

Page 10).
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3. Charging Port Detection

3.1 Overview
Eigure 3-1 shows several examples of a PD attached to an SDP or Charging Port.

Portable VBU! SDP, CDP
Device g- or DCP
e | b8 GN sta-A| ste-a
Recep | P8 | pDetachable | Piug [Recep :
2 oy Power supply
Portable DCP
Device
o VBUS
B -8 GND
p-AB | M
Recep | P9 Captive
Cable
DCP
or
VBUS cDP
Portable D-
Device D+ ]
D
p-AB | p-A GND
Recep | Piug [ oo ACA Accessory
Cable
Portable
Device
Peripheral
u-AB
Prop Recep
Chgr u-A
L Plug | Peripheral
ACA-Dock

Figure 3-1 System Overview

(E.g., https://www.usb.org/sites/default/files/BCv1.2 070312 0.zip, USB Battery Charging

Specification (Including errata and ECNs through March 15, 2012), Revision 1.2, March 15, 2012,

Page 6).
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3.24 Primary Detection

Primary Detection is used to distinguish between an SDP and different types of Charging Ports. APD is
quired to impl 1t Primary D ion.

3.2.4.1 Primary Detection, DCP
Figure 3-6 shows how Primary Detection works when a PD is attached to a DCP.

Portable Device Dedicated Charging Port
VBUY
i—i— VOTG_SESS_ VLD

RDAT_LKG D+ RDAT_LKG
VOP_SRC ———0""——]

VDAT_LKG VDAT_LKG
viee_ —()—o"—

IDP_SRC

ROGP_ AT g Power supply
PHY
RDAT_LKG D- ROAT_LKG
U
VDAT_LKG } Rom_pw VDAT_LKG

1D Comparators 10D
REF Pull-up
%— D
\' GND)

Figure 3-6 Primary Detection, DCP

(E.g., https://www.usb.org/sites/default/files/BCv1.2 070312 0.zip, USB Battery Charging

Specification (Including errata and ECNs through March 15, 2012), Revision 1.2, March 15, 2012,

Page 14).
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During Primary Detection the PD shall turn on VoP_SRC and IbMm SINK. Since a DCP is reguired to short D+

to D- through a resistance of Roce DAT, the PD will detect a voltage on D- that is close to VDP_SRC.

A PD shall compare the voltage on D- with VDAT REF. If D-is greater than VDAT REF, then the PD is allowed
to detect that it is attached to either a DCP or CDP. A PD is optionally allowed to compare D- with VLGC as
well, and only determine that it is attached to a DCP or CDP if D- is greater than VDAT_REF, but less than
VLGC. The reason for this option is as follows.

PS2 ports pull D+/- high. If a PD is attached to a PS2 port, and the PD only checks for D- greater than

VDAT REF, then a PD attached to a PS2 port would determine that it is attached to a DCP or CDP and
proceed to draw IDEV_CHG. This much current could potentially damage a PS2 port. By only determining it is
attached to DCP or CDP if D- is less than VLGC, the PD can avoid causing damage to a PS2 port.

On the other hand, some proprietary chargers also pull D+/- high. If a PD is attached to one of these
chargers, and it determined it was not attached to a charger because D- was greater than VLGC, then the PD
would determine that it was attached to an SDP, and only be able to draw |SUSP.

The choice of whether or not to compare D- to VLGC depends on whether the PD is more likely to be
attached to a PS2 port, or to a proprietary charger.

(E.g., https://www.usb.org/sites/default/files/BCv1.2_070312_0.zip, USB Battery Charging

Specification (Including errata and ECNs through March 15, 2012), Revision 1.2, March 15,
2012, Page 15).

94, Defendant provides a portable electronic device, such as the ‘042 Accused
Chargers, that comprises the data circuitry and the power circuitry configured to be coupled via a
connector to the power supply, the connector comprising a first conductor, a second conductor, a
third conductor, and a fourth conductor, the connector configured to be detachably mated with an
interface of the power supply. This element is met literally, or in the alternative, under the doctrine
of equivalents. For example, the portable electronic device connects to the power supply (USB
power supply) through a USB cable. The USB cable has a USB-C connector at one end to
detachably mate with the charging port (“power output”) of the USB power supply (“power
supply”). The connector comprises VBUS (“first conductor”), GND (“second conductor’), D+

(“third conductor”) and D- (“fourth conductor”) pins.
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3.2.3.2 Problem Description

USE plugs and receptacles are designed such that when the plug is inserted into the receptacle, the power
pins make contact before the data pins make contact. This is illustrated in Figure 3-3.

Plug Receptacle

VBUS —— ] [ F—1—VBUS
D- ———( ] ..._l ——2D- Connector
D+ — ] —
GND ——_____ ] [ F—T—GND

Figure 3-3 Data Pin Offset

(E.g., https://www.usb.org/sites/default/files/BCv1.2 070312 0.zip, USB Battery Charging

Specification (Including errata and ECNs through March 15, 2012), Revision 1.2, March 15, 2012,

Page 10).
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3. Charging Port Detection

3.1 Overview
Eigure 3-1 shows several examples of a PD attached to an SDP or Charging Port.

Portable VBU! SDP, CDP
Device g- or DCP
e | b8 GN sta-A| ste-a
Recep | P8 | pDetachable | Piug [Recep :
2 oy Power supply
Portable DCP
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DCP
or
VBUS cDP
Portable D-
Device D+ ]
D
p-AB | p-A GND
Recep | Piug [ oo ACA Accessory
Cable
Portable
Device
Peripheral
u-AB
Prop Recep
Chgr u-A
L Plug | Peripheral
ACA-Dock

Figure 3-1 System Overview

(E.g., https://www.usb.org/sites/default/files/BCv1.2 070312 0.zip, USB Battery Charging

Specification (Including errata and ECNs through March 15, 2012), Revision 1.2, March 15, 2012,

Page 6).

255


https://www.usb.org/sites/default/files/BCv1.2_070312_0.zip

Case 4:24-cv-00299-SDJ Document 1 Filed 04/05/24 Page 256 of 293 PagelD #: 256

> MINI & MICRO USB CONNECTOR PIN CONNECTIONS

PIN WIRE COLOUR SIGNAL NAMES
1 Red Vbus (4.75-5.25V)
2 White Data -
3 Green Data +
4 Not connected, although it can sometimes be

ground or used as a presence indicator.
5 Black Ground

Shell Drain wire Shield

TYPE A & B USB CONNECTOR PIN CONNECTIONS

PIN WIRE COLOUR SIGNAL NAMES
1 Red Vbus (4.75-5.25V)
2 White Data -
3 Green Data +
- Black Ground
Shell Drain wire Shield
4 3 2 1

1 2 3 4
Female Male

Type A USB connector pinout

(E.g., https://www.electronics-notes.com/articles/connectivity/usb-universal-serial-

bus/connectors-pinouts-cables.php).
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Figure 1. The USB Type-C receptacle. Image courtesy of Microchip.

A2 AN A10 A9 A8 A7 AB A5

A4 A3 A2 A1
B9 B10 B11 B12

GND conn| SBU2
B1 B2 B3 B4 B5 B6 B7 B8

Figure 2. The USB Type-C plug. Image courtesy of Microchip.

(E.g., https://wwwe.allaboutcircuits.com/technical-articles/introduction-to-usb-type-c-which-pins-

power-delivery-data-transfer/).
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3.24 Primary Detection

Primary Detection is used to distinguish between an SDP and different types of Charging Ports. APD is
required to implement Primary Detection

3.241 Primary Detection, DCP
Figure 3-6 shows how Primary Detection works when a PD is attached to a DCP.

Portable Device Dedicated Charging Port
VBUY
i—l— VOTG_Sess_vio

RDAT_LKG D+ RDAT_LKG

VDP_SRC =
VDAT_LKG VOAT_LKG

viLGe_H —()—o"—

10P_SRC
DCP_DET
VDAT_REF
1DP_SINK
Roce_oaT 3 Power supply

PHY

CHG_DET
VDAT_REF

1DM_SINK(

VOM_SRC =t

ROAT_LKG D- RDAT_LKG

RoM_owN
s 1D
REF Pull-up
1D

Figure 3-6 Primary Detection, DCP
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(E.g., https://www.usb.org/sites/default/files/BCv1.2_ 070312 0.zip, USB Battery Charging

Specification (Including errata and ECNs through March 15, 2012), Revision 1.2, March 15, 2012,
Page 14).

95.  Defendant provides a portable electronic device, such as the ‘042 Accused
Chargers, to transfer, via the first conductor, the direct current power from the power supply,
provide, via the second conductor, a ground reference from the power supply, transmit, via the
third conductor, the output signal from the data circuitry to the power supply, and receive, via the
fourth conductor, the input signal from the power supply to the data circuitry. This element is met
literally, or in the alternative, under the doctrine of equivalents. For example, the VBUS pin
provides DC power to the portable electronic device. For example, the GND pin provides a ground

reference to the portable electronic device. For example, the D+ pin provides the D+ signal
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(“output signal”) from the portable electronic device to the data circuitry of the power supply and
passes the D+ signal through a resistor (Rocp_pat). For example, the D- pin provides the D- signal
(“input signal”) from the data circuitry of the power supply to the portable electronic device. The
D+ signal and D-signal are separate signals. The D+ signal originates at the portable electronic
device and is received by the power supply. When the D+ signal passes through the resistor
Rocp_par, the resistance causes the voltage to drop, creating a new D- signal to be transmitted to
the portable device via the D- pin. Thus, the D+ signal is received by the power supply at one
voltage and the D- signal is transmitted to the portable electronic device at a second voltage. To
the extent the D- signal (i.e., “input signal”) is not found to literally satisfy this claim element
because it is a modified signal originating in the portable electronic device, it satisfies this claim
element under the doctrine of equivalents. The function of the D- signal is to inform the portable
electronic device that the portable electronic device is to receive current from the power supply
and charge its battery. Provided the D- signal is of the appropriate voltage, the portable electronic
device interprets the D- signal received from the power supply as enabling battery charging
regardless of the initial origin of the D- signal. The D- signal therefore performs the same function
(informing the portable electronic device that it can receive current from the power supply for the
purpose of charging its battery) in the same way (by receiving a signal from the power supply)
with the same result (the portable electronic device is able to charge its battery using the current

from the power supply).
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Acronyms
ACA Accessory Charger Adapter
CDP Charging Downstream Port
DBP Dead Battery Provision
DCD Data Contact Detect
DCP Dedicated Charging Port
FS Full Speed
HS High-Speed
LS Low-Speed
oTG On-The-Go
PC Personal Computer
PD Portable Device
PHY Physical Layer Interface for High-Speed USB
PS2 Personal System 2
SDP Standard Downstream Port
SRP Session Request Protocol
TPL Targeted Peripheral List
USB Universal Serial Bus

USBCV USB Command Verifier
USB-IF USB Implementers Forum
VBUS Voltage line of the USB interface

(E.g., https://www.usb.org/sites/default/files/BCv1.2 070312 0.zip, USB Battery Charging

Specification (Including errata and ECNs through March 15, 2012), Revision 1.2, March 15, 2012,

Page xi).
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3.24 Primary Detection

Primary Detection is used to distinguish between an SDP and different types of Charging Ports. APD is
quired to impl 1t Primary D ion.

3.24.1 Primary Detection, DCP
Figure 3-6 shows how Primary Detection works when a PD is attached to a DCP.

Portable Device Dedicated Charging Port
VBUY
i—i— VOTG_SESS_VLD
RDAT_LKG D+ RDAT_LKG
VOP_SRC —eeee”eef
VDAT_LKG VDAT_LKG
VLGC_HI —@—o’—
I0P_SRC
DCP_DET
VDAT_REF
IoP_SINK
Roce_par Power suppl
-« pply
PHY |_cHa_oET
VDAT_REF
IDM2_SINK
VOM_SRC =t
RDAT_LKG D- RDAT_LKG
T
E ROoM_OWN
VDAT_LKG VDAT_LKG
1D Comparators 1D
REF Pull-up
A~ 0
\’ GND

Figure 3-6 Primary Detection, DCP

(E.g., https://www.usb.org/sites/default/files/BCv1.2_ 070312 0.zip, USB Battery Charging

Specification (Including errata and ECNs through March 15, 2012), Revision 1.2, March 15, 2012,

Page 14).
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During Primary Detection the PD shall turn on VDP_sSRC and Iom SINK. Since a DCP is required to short D+
to D- through a resistance of RDcP_DAT, the PD will detect a voltage on D- that is close to VDP_SRC.

A PD shall compare the voltage on D- with VDAT REF. If D- is greater than VDAT REF, then the PD is allowed
to detect that it is attached to either a DCP or CDP. A PD is optionally allowed to compare D- with VLGC as
well, and only determine that it is attached to a DCP or CDP if D- is greater than VDAT REF, but less than
VLGC. The reason for this option is as follows.

PS2 ports pull D+/- high. If a PD is attached to a PS2 port, and the PD only checks for D- greater than

VDAT REF, then a PD attached to a PS2 port would determine that it is attached to a DCP or CDP and
proceed to draw |DEV_CHG. This much current could potentially damage a PS2 port. By only determining it is
attached to DCP or CDP if D- is less than VLGC, the PD can avoid causing damage to a PS2 port.

On the other hand, some proprietary chargers also pull D+/- high. If a PD is attached to one of these
chargers, and it determined it was not attached to a charger because D- was greater than VLGc, then the PD
would determine that it was attached to an SDP, and only be able to draw |susp.

The choice of whether or not to compare D- to VLGC depends on whether the PD is mare likely to be
attached to a PS2 port, or to a proprietary charger.

(E.g., https://www.usb.org/sites/default/files/BCv1.2 070312 0.zip, USB Battery Charging

Specification (Including errata and ECNs through March 15, 2012), Revision 1.2, March 15, 2012,

Page 15).
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> MINI & MICRO USB CONNECTOR PIN CONNECTIONS

PIN WIRE COLOUR SIGNAL NAMES
1 Red Vbus (4.75-5.25V)
2 White Data -
3 Green Data +
4 Not connected, although it can sometimes be

ground or used as a presence indicator.
5 Black Ground

Shell Drain wire Shield

TYPE A & B USB CONNECTOR PIN CONNECTIONS

PIN WIRE COLOUR SIGNAL NAMES
1 Red Vbus (4.75-5.25V)
2 White Data -
3 Green Data +
- Black Ground
Shell Drain wire Shield
4 3 2 1

1 2 3 4
Female Male

Type A USB connector pinout

(E.g., https://www.electronics-notes.com/articles/connectivity/usb-universal-serial-

bus/connectors-pinouts-cables.php).
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A6 A7 | As
D+ | D- |BBU1
D- | D+ ||CC2
B7  B6 B5

Figure 1. The USB Type-C receptacle. Image courtesy of Microchip.

A2 AN A10 A9 A8 A7 AB A5 A4
GND veus[sau1| o- | o+ [ cc |vaus
GND VBUS|vcom| sBU2|vBUS
B1 B2 B3 B4 B5 B6 B7 B8 B9

A3 A2 A1
GND

GND
B10  B11  B12

Figure 2. The USB Type-C plug. Image courtesy of Microchip.

(E.g., https://wwwe.allaboutcircuits.com/technical-articles/introduction-to-usb-type-c-which-pins-

power-delivery-data-transfer/).

96. Defendant provides a portable electronic device, such as the ‘042 Accused

Chargers, that includes an input signal that is usable by the data circuitry in connection with control

of charging the rechargeable battery based on the direct current received by the power circuitry.

This element is met literally, or in the alternative, under the doctrine of equivalents. For example,

the portable electronic device compares the D- signal’s voltage level with a reference voltage to

detect the type of power supply (standard downstream port or charging port). The data circuitry

of the portable electronic device draws current based on the type of power supply to charge the

rechargeable battery.
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1.1 Scope

The Battery Charging Working Group is chartered with creating specifications that define limits as well as
detection, control and reporting mechanisms to permit devices to draw current in excess of the USB 2.0
specification for charging and/or powering up from dedicated chargers, hosts, hubs and charging
downstream ports. These mechanisms are backward compatible with USB 2.0 compliant hosts and
peripherals.

1.2 Background

The USB ports on personal computers are convenient places for Portable Devices (PDs) to draw current for
charging their batteries. This convenience has led to the creation of USB Chargers that simply expose a
USB standard-A receptacle. This allows PDs to use the same USB cable to charge from either a PC or from
a USB Charger.

If a PD is attached to a USB host or hub, then the USB 2.0 specification requires that after connecting, a PD
must draw less than:

e 2.5 mA average if the bus is suspended

e 100 mA if bus is not suspended and not configured

e 500 mA if bus is not suspended and configured for 500 mA

If a PD is attached to a Charging Port, (i.e. CDP, DCP, ACA-Dock or ACA), then it is allowed to draw
IDEV_CHG without having to be configured or follow the rules of suspend.

In order for a PD to determine how much current it is allowed to draw from an upstream USB port, there
need to be mechanisms that allow the PD to distinguish between a Standard Downstream Port and a
Charging Port. This specification defines just such mechanisms.

Since PDs can be attached to USB chargers from various manufacturers, it is important that all provide an
acceptable user experience. This specification defines the requirements for a compliant USB charger, which
is referred to in this spec as a USB Charger.

(E.g., https://www.usb.org/sites/default/files/BCv1.2 070312 0.zip, USB Battery Charging

Specification (Including errata and ECNs through March 15, 2012), Revision 1.2, March 15, 2012,

Page 1).
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3.24 Primary Detection

Primary Detection is used to distinguish between an SDP and different types of Charging Ports. APD is
quired to impl 1t Primary D ion.

3.24.1 Primary Detection, DCP
Figure 3-6 shows how Primary Detection works when a PD is attached to a DCP.

Portable Device Dedicated Charging Port
VBUY
i—i— VOTG_SESS_VLD
RDAT_LKG D+ RDAT_LKG
VOP_SRC —eeee”eef
VDAT_LKG VDAT_LKG
VLGC_HI —@—o’—
I0P_SRC
DCP_DET
VDAT_REF
IoP_SINK
Roce_par Power suppl
-« pply
PHY |_cHa_oET
VDAT_REF
IDM2_SINK
VOM_SRC =t
RDAT_LKG D- RDAT_LKG
T
E ROoM_OWN
VDAT_LKG VDAT_LKG
1D Comparators 1D
REF Pull-up
A~ 0
\’ GND

Figure 3-6 Primary Detection, DCP

(E.g., https://www.usb.org/sites/default/files/BCv1.2_ 070312 0.zip, USB Battery Charging

Specification (Including errata and ECNs through March 15, 2012), Revision 1.2, March 15, 2012,

Page 14).
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During Primary Detection the PD shall turn on VDP_sSRC and Iom SINK. Since a DCP is required to short D+
to D- through a resistance of RDcP_DAT, the PD will detect a voltage on D- that is close to VDP_SRC.

A PD shall compare the voltage on D- with VDAT REF. If D- is greater than VDAT REF, then the PD is allowed
to detect that it is attached to either a DCP or CDP. A PD is optionally allowed to compare D- with VLGC as
well, and only determine that it is attached to a DCP or CDP if D- is greater than VDAT REF, but less than
VLGC. The reason for this option is as follows.

PS2 ports pull D+/- high. If a PD is attached to a PS2 port, and the PD only checks for D- greater than

VDAT REF, then a PD attached to a PS2 port would determine that it is attached to a DCP or CDP and
proceed to draw |DEV_CHG. This much current could potentially damage a PS2 port. By only determining it is
attached to DCP or CDP if D- is less than VLGC, the PD can avoid causing damage to a PS2 port.

On the other hand, some proprietary chargers also pull D+/- high. If a PD is attached to one of these
chargers, and it determined it was not attached to a charger because D- was greater than VLGc, then the PD
would determine that it was attached to an SDP, and only be able to draw |susp.

The choice of whether or not to compare D- to VLGC depends on whether the PD is more likely to be
attached to a PS2 port, or to a proprietary charger.

(E.g., https://www.usb.org/sites/default/files/BCv1.2 070312 0.zip, USB Battery Charging

Specification (Including errata and ECNs through March 15, 2012), Revision 1.2, March 15, 2012,
Page 15).

97.  As discussed above, the ‘042 Accused Chargers compare the D- signal’s voltage
(“parameter”) level with a reference voltage to detect the type of power supply (standard
downstream port or charging port). The data circuitry of the portable electronic device draws
current based on the type of power supply to charge the rechargeable battery.

98.  Asdiscussed above, in the ‘042 Accused Chargers, the parameter level is a voltage
signal from the D- pin.

B. Infringement for Compliance with the Power Delivery Standard

99.  Upon information and belief, Defendant has directly infringed claim 1, 5-6, 11,15-
16 of the ‘042 patent (in Texas, and elsewhere in the United States), by making, using, selling,
offering for sale and/or importing a product or power supply system comprising power circuitry
configured to provide direct current power, such products including: Just Wireless Portable Power

Bank 15K USB-C/A - 15000mAh (Item #3351754, Model #06175); Just Wireless 20,000mAh
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Power Bank with Fast Charge and 3 USB Ports (Item #3351755, Model #06177); and DEWALT
Type C USB A Power Bank 2 (Item #2581903, Model #215 1643 DW2) which comply with
Universal Serial Bus Power Delivery Specification, Revision 2.0 January 2017. (““042 Accused
PD Chargers”).

100. Defendant makes, uses, sells, offers for sale and/or imports a portable electronic
device, such as the ‘042 Accused PD Chargers, comprising a rechargeable battery. This element
is met literally, or in the alternative, under the doctrine of equivalents. For example, Defendant
provides ‘042 Accused PD Chargers. Each ‘042 Accused PD Charger includes a USB-C port with
Power Delivery, through which the ‘042 Accused PD Chargers device can charge batteries of
portable electronic devices using a full featured USB Type-C cable. The ‘042 Accused PD
Chargers are configured to connect to charging devices through a full featured USB Type-C cable
to receive DC power. Further, the USB-C ports of the ‘042 Accused PD Chargers are compliant
with at least Universal Serial Bus Type-C Cable and Connector Specification, Release 1.0 August
2014 (along with other subsequent revisions of Type-C specification), and Universal Serial Bus

Power Delivery Specification, Revision 1.0 January 2017.
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Electrical / Electronics / Mobile Devices & Accessories / Mobile Device Chargers

Just Wireless Portable Power Bank 15K USB-C/A - 15000mAh - Gray - Fast Charge - 3 USB Ports - Type C & USB A Connectors
Item #3351754 | Model #06175

Shop Just Wireless v V]

$44.99

E $42.74 when you choose 5% savings on eligible purchases every day.
Learn How

® 15,000 mAh power bank
e Fast charge with power delivery
® 2 USB-A charging ports

What We Offer

@ Protection
From $6.97

B -~

Pickup Delivery
Ready by Mon, Mar 18 As soon as Mon, Mar 18

& FREE Pickup at Tyler Lowe's

‘ 1 ‘ + Add to Cart

[o] Join. Earn. Save. Learn More
Earn My Points on eligible purchases towards MyLowe's Money

Easy & Free Returns
Mmoo .

(E.g., https://www.lowes.com/pd/Just-Wireless-Portable-Power-Bank-15K-USB-C-A/

50016064 75?idProductFound=false&idExtracted=true).

Electrical / Electronics / Mobile Devices & Accessories /| Mobile Device Chargers

Just Wireless 20,000mAh Power Bank with Fast Charge and 3 USB Ports - Gray, 36-in Cord Length, Type C and USB A Connectors
Item #3351755 | Model #06177

Shop Just Wireless v 0

|

$49.99

=] $47.49 when you choose 5% savings on eligible purchases every day.
Leam How

® 20,000 mAh of portable power
® Fast charge with power delivery
® 1 USB-C charging port

What We Offer

@ Protection
From $6.97

=

Pickup Delivery
Ready by Mon, Mar 18 As soon as Mon, Mar 18

& FREE Pickup at Tyler Lowe's

‘ 1 + Add to Cart

o] Join. Earn. Save. Learn More
Earn My Points on eligible purchases towards MyLowe's Money

Easy & Free Returns

(E.g., https://www.lowes.com/pd/Just-Wireless-Portable-Power-Bank-15K-USB-C-A/

5001606475?idProductFound=false&idExtracted=true).
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Electrical / Electronics / Mobile Devices & Accessories / Mobile Device Chargers
DEWALT Type C; Usb A Power Bank 2

Item #2581903 | Model #215 1643 DW2

Shop DEWALT v 3 o

$49.99

=] $47.49 when you choose 5% savings on eligible purchases every day.
Learn How

o Water-resistant (IP67) when the port cover is secured
® Type C PD and Quick Charge USB A ports charge devices rapidly
e Features a carabiner to conveniently hang on work belt, hooks or Ianyards

What We Offer

@ Protection
From $6.97

COICTHE MY

0
Pickup Delivery
Ready within 3 hrs As soon as Tomorrow
~d
& FREE Pickup at Tyler Lowe's
@ 2in Stock Aisle 1| Bay 1
T ——

Check Other Stores

1 + Add to Cart

Join. Earn. Save. Learn More
Earn My Points on eligible purchases towards MyLowe's Money

(E.g., https://www.lowes.com/pd/DEWALT-10-000-mAh-Powerbank/1003242934?idProduct

Found=false&idExtracted=true).

101. On information and belief, Defendant provides a portable electronic device, such
as the ‘042 Accused PD Chargers, comprising power circuitry configured to receive direct current
and to charge the rechargeable battery. This element is met literally, or in the alternative, under the
doctrine of equivalents. For example, to charge the rechargeable battery of a portable electronic
device, a USB cable is connected to the USB power supply acting as a power supply. The other
end of the USB cable is connected to the charging port of the portable electronic device and the
power supply is plugged into a standard wall socket. Therefore, the portable electronic device
comprises power circuitry to receive DC power from the power supply.

102. Defendant provides a portable electronic device, such as the ‘042 Accused PD
Chargers, that comprises a data circuitry configured to provide a first signal to a power supply and

to receive a second signal from the power supply. This element is met literally, or in the alternative,
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under the doctrine of equivalents. For example, the ‘042 Accused PD Chargers comprise data
circuitry as described in the Universal Serial Bus Type-C Cable and Connector Specification and
Universal Serial Bus Power Delivery Specification. The ‘042 Accused PD Chargers are
configured to connect to power supplies through a USB cable. The USB cable has a connector of
the type including but not limited to USB-C at one end to detachably mate with the charging port
of a power supply. The connector comprises VBUS (“first conductor”), GND (“second
conductor”), and two Configuration Channel conductors, i.e., CC1/CC2 (“third conductor” /
“fourth conductor”). The USB Type-C connector mating the USB Type-C charging port of the
‘042 Accused PD Chargers are designed to be used without regard to orientation. When an 042
Accused PD Charger is connected to a power supply through the full featured USB Type-C cable,
the orientation of the connector to the power supply is detected first. The power supply detects
the proper orientation of the connected USB Type-Cable by checking the voltage signal at the CC1
and CC2 pins. The values of the two resistors, Rp and Rd are fixed such that the voltage signal at
one of the two CC pins (i.e., CC1 and CC2) will be lower than the predetermined threshold value.
The power supply determines which of the two CC pins are used as a configuration channel by
detecting a voltage less than a certain threshold voltage at the CC pin in use. The CC pin used as
a configuration channel is the “third conductor” and the voltage signal (“first signal”) received at
one of the CC pin meeting the threshold requirement from the ‘042 Accused PD Charger connected
via the full featured USB Type-Cable is determined by the voltage divider signal generated by the
Rd resister in the ‘042 Accused PD Charger with the Rp resister in the power supply. The CC pin
that is not used as a configuration channel then becomes the Vconn conductor (“the fourth
conductor”). The power supply connects to the full-featured USB Type-C cable that is

electronically marked. To connect to an electronically marked USB Type-C cable, the power
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supply utilizes the Vconn pin. With the electronically marked USB Type-Cable, the CC pin not
used as the configuration channel is used as the VVconn source. Upon providing the VVconn signal
to the ‘042 Accused PD Charger, the power supply communicates the SOP/SOP’/SOP’’ (SOP*)
packet with the ‘042 Accused PD Charger that is used to control the power delivery from the power
supply to the ‘042 Accused PD Charger. The SOP* includes the SOP communication from the
power supply to the ‘042 Accused PD Charger that is attached. The voltage signal at the VVconn
pin sent from the power supply to the ‘042 Accused PD Charger is the “second signal” because
the Vconn signal enables the SOP* communication that controls charging the battery in the <042

Accused PD Charger.

Table 3-4 USB Type-C Receptacle Interface Pin Assignments

. Signal o Mating : Signal ey Mating
Pin Name Description Sequence Pin Name Description Sequence
Al GND Ground return First B12 | GND Ground return First
Positive half of first Positive half of first

A2 SSTXpl | SuperSpeed TX Second B11l | SSRXpl | SuperSpeed RX Second
differential pair differential pair
Negative half of Negative half of

A3 S5TXnl1 | first SuperSpeed TX | Second B10 | SSRXnl1 | first SuperSpeed RX | Second
differential pair differential pair

A4 Vaus Bus Power First B9 Veus Bus Power First

as | ca e Second B8 |SBU2 | Sideband Use (SBU) | Second
Positive half of the Negative half of the

Ag Dpl LUSBE 2.0 differential | Second B7 Dn2 LSB 2.0 differential | Second
pair - Position 1 pair - Position 2
Negative half of the Positive half of the

A7 Dni LUSBE 2.0 differential | Second BS Dp2 LS8 2.0 differential | Second
pair - Position 1 pair - Position 2

: = = Configuration

Ag | SBU1 Sideband Use (SBU) | Second IIB: cc2 Channel Second

A9 Vaus Bus Power First B4 Veus Bus Power First
Negative half of Negative half of

Al10 | SSRXn2 | second SuperSpeed | Second B3 SSTXn2 second SuperSpeed | Second
RX differential pair TX differential pair
Positive half of Positive half of

All | SSRXp2 | second SuperSpeed | Second B2 SSTXp2 second SuperSpeed | Second
RX differential pair TX differential pair

Al12 | GND Ground return First Bl GND Ground return First

(E.g., Universal Serial Bus Type-C Cable and Connector Specification Revision 1.0 August

2014, Page 49).
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The USB Type-C receptacle, plug and cable designs are intended to support future USB
functional extensions. As such, consideration was given to frequency scaling performance,
pin-out arrangement and the configuration mechanisms when developing this solution. The
definition of future USB functional extensions is not in the scope of this specification but
rather will be provided in future releases of the base USB Specification, i.e., beyond the

existing USB 3.1 Specification.

Figure 2-1 illustrates the comprehensive functional signal plan for the USB Type-C
receptacle, not all signals shown are required in all platforms or devices. As shown, the
receptacle signal list functionally delivers both USB 2.0 (D+ and D-) and USB 3.1 (TX and RX
pairs) data buses, USB power (VBUS) and ground (GND), Configuration Channel signals (CC1
and CC2), and two Sideband Use (SBU) signal pins. Multiple sets of USB data bus signal
Tocations in this [ayout facilitate being able to functionally map the USB signals independen
of plug orientation in the receptacle. For reference, the signal pins are labeled.

(E.g., Universal Serial Bus Type-C Cable and Connector Specification, Release 1.0 August 2014,

Page 18).

Figure 2-1 USB Type-C Receptacle Interface (Front View)

Al A2 A3 Ad A5 I A6 A7 A8 A9 Al0 All Al12

GND || TX1+ | TX1- | VBus cc1 I D+ D- SBU1 | Veus | RX2- | RX2+ | GND
GND RX1+ RX1- VBuUs SBU2 D- D+ cc2 VBus TX2- TX2+ GND
B12 B11 B10 B9 B8 B7 B6 B5 B4 B3 B2 B1

(E.g., Universal Serial Bus Type-C Cable and Connector Specification Revision 1.0 August
2014, Page 18).

4.5.1.1 U5B Data Bus Interface and W5B Type-C Plug Flip-ability

Since the USE Type-C plug can be inserted in either right-side-up or upside-down position,
the hosts and devices that support USE data bus functionality must operate on the signal
pins that are actually connected end-to-end. In the case of USE 2.0, this is done by shorting
together the two D+ signal pins and the two D- signal pins in the DFP and UFF receptacles.
In the case of USE SuperSpeed signals, it requires the functional equivalent of a switch in
both the DFF and UFP to appropriately route the SuperSpeed TX and BX signal pairs to the
connected path through the cable,

(E.g., Universal Serial Bus Type-C Cable and Connector Specification Revision 1.0 August

2014, Page 104).
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Figure 4-3 Logical Model for Data Bus Routing across USE Type-C-based Ports
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(E.g., Universal Serial Bus Type-C Cable and Connector Specification Revision 1.0 August
2014, Page 105).

4.5.1.2.1 Detecting a Valid DFP-to-UFP Connection

The general concept for setting up a valid connection between a DFF and UFF is based on
being able to detect terminations residing in the product being attached.

To aid in defining the functional behavior of CC, a pull-up (Ep) and pull-down [(Bd]
termination model is used - actual implementation in hosts and devices may vary, for
example, the pull-up termination could be replaced by a current source. Figure 4-5 and
Figure 4-6 illustrates two models, the first based on a pull-up resistor in the DFF and the
second replacing this with a current source.

Figure 4-5 Pull-Up/Pull-Down CC Model
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(E.g., Universal Serial Bus Type-C Cable and Connector Specification Revision 1.0 August

2014, Page 107).
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Tabkle 4-10 provides the values that shall be used for the DFP's Rp or current source, Other
pull-up voltages shall be allowed if they remain less than 5.5 V and fall within the correct
voltage ranges on the UFP side - see Table 4-18, Table 4-19 and Table 4-20. Note: when two
DFPs are connected together, they may use different termination methods which could
result in unexpected current flow.

Table 4-10 DFF CC Termination (Rp) Requirements

DFP Current Source Resistor pull-up to | Resistor pull-up to
Advertisement to 1.7-55V 4.75-55WV 3.3V 5%
Defaunlt USE Power 50 pa = 20% 56 kN +20% 36 kil + 2004
1L5AE@5V 180 pA + 80 22 kit + 504 12 kit + 584
3I0AB@SYV 330 pA + Bl 10 kN + 59 4.7 kNl £ 5%

The UFP may find it convenient to implement Rd in multiple ways simultaneously (a wide
range Bd when unpowered and a trimmed Ed when powered). Transitions between Bd
implementations that do not exceed tCCDebounce shall not be interpreted as exceeding the
wider BEd range. Table 4-11 provides the methods and values that shall be used for the UFF's

Ed implementation.

Table 4-11 UFP CC Termination (Rd) Requirements

Rd Implementation Nominal value Car: ::;ehci;i]:}:wer Max voltage on pin
+ 2004 voltage clamp! 1.1V No 132V
+ 20%; resistor to GND 5.1 kid Mo 2,18V
+ 10%; resistor to GND 5.1 kid Tes 204V
Note:

1. The clamp implementation inhibits USE PD communication although the system can start with the
clamp and transition to the resistor once it is able to do USE PO,

(E.g., Universal Serial Bus Type-C Cable and Connector Specification Revision 1.0 August

2014, Pages 149-150).

2.5 VCOOMM

Once the connection between host and device is established, the CC pin [CC1 or CC2) in the
receptacle that is not connected via the CC wire through the standard cable is repurposad to
source VCONN to power circuits in the plug needed to implement Electronically Marked
Cables [see Section 4.9). Initially, the DFP sources VCONN and the source may be swapped
using USE PI¥ VOONH_Swap.

Electronically marked cables may use VBUS instead of VOONN as VBUS is available across the
cable. VCONN functionally differs from VBUS in that it is isolated from the other end of the
cable. VCONN is independent of VEUS and, unlike VBUS which can use S8 PD to support
hizher voltages, VCONN voltage is fixed at 5 V.

(E.g., Universal Serial Bus Type-C Cable and Connector Specification Revision 1.0 August

2014, Page 23).
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4.9 Electronically Marked Cables

All USE Full-Featured Type-C cables shall be electronically marked. USE 2.0 Type-C cables
may be electronically marked.

Electronically marked cables shall support USE Power Delivery Structured VDM Discover
Identity command directed to SOP'. This provides a method to determine the characteristics

of the cable, e.g. its current carrying capahility, its performance, vendor identification, ete.
This may be referred to as the USE Type-C Cable ID function.

Prior to an explicit USE PD contract, a Charging UFP is allowed to use SOP° to discover the
cable’s identity. After an explicit USE PD contract has been negotiated, only the DFF shall
communicate with S0P,

An electronically marked cable incorporates electronics that require VCONN, although VBUS
or another source may be used. Electronically marked cables that do not incorporate data
bus signal conditioning eircuits shall consume no more than 70 mW from VCONN. During USB
suspend, electronically marked cables shall not draw more than 7.5 mA from VCONN, see
Section 4.6.1.2.

(E.g., Universal Serial Bus Type-C Cable and Connector Specification Revision 1.0 August

2014, Page 147).

Figure 4-34 Electronically Marked Cable with VCONN connected through the cable
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(E.g., Universal Serial Bus Type-C Cable and Connector Specification Revision 1.0 August

2014, Page 148).
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Figure 4-35% Electronically Marked Cable with SO0F° at both ends
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(E.g., Universal Serial Bus Type-C Cable and Connector Specification Revision 1.0 August
2014, Page 147).

All SOP* Communications take place over a single wire [CC). This means that the S0P* Communication periods must
be coordinated to prevent important communication from being blocked. For a product which does not recognize
SOP/SOP’ or SOP" Packets, this will lock like a non-idle channel, leading to missed packets and retries.
Communications between the Port Partners take precedence meaning that communications with the Cable Flug can
be interrupted but will not lead to a Soft or Hard Reset.

When no Contract or an Implicit Contract is in place [e.g. after a Power Role Swap or Fast Role Swap] only the Source
port that is supplying VCONN is allowed to send packets to a Cable Plug [SOP'") and is allowed to respond to packets
from the Cable Flug [S0F"] with a GoodCRC in order to discover the Cable Plug’s characteristics [see Figure 2-2].
During this phase all communicarion with the Cable Plug is initiated and controlled by the Source which acts to
prevent conflicts between S0F and SOF° Packets. The Sink does not communicate with the Cable Flug and Discards
any S0F Packets received.

When an Explicit Contract is in place the VeONN Source (either the DFP or the UFP] can communicate with the Cable
Plug(s) using SOF' /SOP” Packets (see Figure 2-2). During this phase all communication with the Cable Plug is
initiated and controlled by the VOONN Source which acts to prevent conflicts between SOP* Packets, The Port that is
not the VCOKN Source does not communicate with the Cable Plug and does not recognize any S0F' fS0P" Packets
received. Only the DFF, when acting as a VCORN Source, is allowed to send SOP* in order to control the entry and
exiting of Modes and to manage Modal Operation.

Figure 2-2 Example S0P Communication between Yooy Source and Cable Plug(s)
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(E.g., Universal Serial Bus Power Delivery Specification Revision 3.1, April 2022, Page 7).

Term Diescription

Sink Directed Charge A charging scheme whereby the Sink connects the Source to its battery through safety and
other circuitry,  When the SPE PPS Carrent Limit feature is activated, the Source
Automatically contrels its output current by adjusting its output Voltage,

Soft Resat A process that resets the PD communications engine to its default state.

S0P Communication Communication using S0P Packets also implies that a Message sequence s being followed.

S0P Packet Any Power Delivery Packet which starts with an SOP.

S0P* Communication Communication with a Cable Plug using S0P* Packets, also implies a Message sequence is
being followed,

S0P* Packet A term referring to any Power Delivery Packet starting with either S0F, S0P or S0P,

S0F Communication Communication with a Cable Plug using S50F° Fackets, also implies that a Message sequence is
being followed,

SOF Packet Any Power Delivery Packet which starts with an S0P used to communicate with a Cable
Plug.

S0P Commmumnication Communication with a Cable Plug using S0P Packets, also implies that a Message sequencs
iz being followed,

S0P Packet Any Power Delivery Packet which starts with an S0P used to communicate with a Cable
Pluz when S0P Packets are being used to communicate with the other Cable Flug,

(E.g., Universal Serial Bus Power Delivery Specification Revision 3.1, April 2022, Page 68).
103. Defendant provides a portable electronic device, such as the ‘042 Accused PD
Chargers, to transfer, via the first conductor, the direct current from the power supply, provide, via
the second conductor, a ground reference from the power supply, communicate, via the third
conductor, the first signal from the data circuitry to the power supply, and communicate, via the
fourth conductor, the second signal from the power supply to the data circuitry. This element is
met literally, or in the alternative, under the doctrine of equivalents. For example, the VBUS pin
is the voltage line that provides DC power from the power supply to the ‘042 Accused PD Charger.
For example, the GND pin provides a ground reference from the power supply to the ‘042 Accused
PD Charger. When an ‘042 Accused PD Charger is connected to a power supply through a USB
Type-C cable, the orientation of the connector to the power supply is detected first. The power
supply detects the proper orientation of the connected USB Type-Cable by checking the voltage
signal at the CC1 and CC2 pins. The values of the two resistors, Rp and Rd are fixed such that the

voltage signal at one of the two CC pins (i.e., CC1 and CC2) will be lower than the predetermined
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threshold value. The power supply determines which of the two CC pins are used as the
configuration channel by detecting a voltage less than a certain threshold voltage at the CC pin in
use. The CC pin used as the configuration channel is the “third conductor” and the voltage signal
received at one of the CC pins meeting the threshold requirement (“first signal”) from the ‘042
Accused PD Charger connected via the full featured USB Type-Cable is determined by the voltage
divider signal generated by the Rd resister in the ‘042 Accused PD Charger with the Rp resister in
the power supply. The CC pin that is not used as a configuration channel then becomes the VVconn
conductor (“the fourth conductor”). The power supply connects to the full-featured USB Type-C
cable that is electronically marked. To connect to an electronically marked USB Type-C cable,
the power supply utilizes the VVconn pin. With the electronically marked USB Type-Cable, the
CC pin not used for the configuration is used as the VVconn source. Upon providing the Vconn
source, the power supply communicates the SOP* packets with the ‘042 Accused PD Charger,
which control charging of the battery in the ‘042 Accused PD Charger. The SOP* includes the
SOP communication from the power supply to the ‘042 Accused PD Charger that is attached. The
voltage signal sent at the Vconn pin from the power supply to the ‘042 Accused PD Charger is the
“second signal” because this voltage signal enables the SOP* communication that controls

charging the battery in the ‘042 Accused PD Charger.
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Figure 2-1 illustrates the comprehensive functional signal plan for the USB Type-C
receptacle, not all signals shown are required in all platforms or devices. As shown, the
receptacle signal list functionallv delivers hoth [/SB 2.0 (D+ and D-) and USB 3.1 (TX and RX
pairs) data busesJUSB power (VBUS) and ground (GND),Configuration Channel signals (CC1
and CC2), and two Sideband Use (5BU]J signal pins. Multiple sets of USB data bus signal
locations in this layout facilitate being able to functionally map the USB signals independent
of plug orientation in the receptacle. For reference, the signal pins are labeled.

Figure 2-1 USB Type-C Receptacle Interface (Front View)

Al A2 A3 Ad A5 Ab A7 A8 A9 Al10 All Al12
GND | Txa+ | Tx1- [ veus | cc1 | b+ | D- [ sBui | veus | mxa- | rx2+ | GnD

GND I RX1+ | RX1- | vsus sauzl D- I D+ I cc2 | veus | ™x2- I ™2+ I GND
Bl2 Bl B0 |_B9 | 88 87 86 Bs |_p4 | B3 B2 B1

(E.g., Universal Serial Bus Type-C Cable and Connector Specification, Release 1.0 August 2014,
Page 18).

2.4 VBus

VBUS provides a path to deliver power between a host and a device, and between a charger
and a host/device. A simplified high-current supply capability is defined for hosts and
chargers that optionally support current levels beyond the USB 2.0 and USB 3.1
specifications. The USB P r Deliver ification is supported.

Table 2-1 summarizes the power supply options available from the perspective of a device
with the USB Type-C connector. Not all options will be available to the device from all host

(E.g., Universal Serial Bus Type-C Cable and Connector Specification Revision 1.0 August

2014, Page 22).
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A6 A7 A8
D+ | D- |SBU1

D- | b+ [cc2|f

B1 B2 B3 B4 B5 B6 B7 B8 B9 B10 B11 B12

Figure 2. The USB Type-C plug. Image courtesy of Microchip.

(E.g., https://www.allaboutcircuits.com/technical-articles/introduction-to-usb-type-c-which-pins-

power-delivery-data-transfer/).

2.3.1 DFP-to-UFP Attach/Detach Detection

Initially, DFP-to-UFP attach is detected by a host or hub port (DFP) when one of the CC pins
at its USB Type-C receptacle senses a specified resistance to GND. Subsequently, DFP-to-
UFP detach is detected when the CC pin that was terminated at its USB Type-C receptacle is
no longer terminated to GND.

Power is not applied to the USB Type-C host or hub receptacle (VBUS or VCONN) until the DFP
detects the presence of an attached device (UFP) port. When a DFP-to-UFP attach is
detected, the DFP is expected to enable power to the receptacle and proceed to normal USB
operation with the attached device. When a DFP-to-UFP detach is detected, the port
sourcing VBUS removes power.

(E.g., Universal Serial Bus Type-C Cable and Connector Specification, Release 1.0 August 2014,

Page 21).
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Table 3-4 USB Type-C Receptacle Interface Pin Assignments

Pin Signal Description Mating Pin Signal Description Mating
Name Sequence Name Sequence
Al GND Ground return First B12 GND Ground return First

(E.g., Universal Serial Bus Type-C Cable and Connector Specification Revision 1.0 August

2014, Page 49).

A2 A3 A4 A5 A6 A7
us| cc1| D+ | D-

/BUS|sBU2| D- | D+

B11 B10 B9 B8 B7 B6

Figure 1. The USB Type-C receptacle. Image courtesy of Microchip.

A12 AN A10 A9 A8 A7 A6

VBUS|vconn|
B1 B2 B3 B4 BS B6 B7 B8 B9 B10 B11 B12

GND

Figure 2. The USB Type-C plug. Image courtesy of Microchip.

(E.g., https://www.allaboutcircuits.com/technical-articles/introduction-to-usb-type-c-which-pins-

power-delivery-data-transfer/).
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4.5.1.2.1 Detecting a Valid DFP-to-UFP Connection

The general concept for setting up a valid connection between a DFP and UFP is based on
being able to detect terminations residing in the product being attached.

To aid in defining the functional behavior of CC, a pull-up (Rp) and pull-down [(BRd)
termination model is used - actual implementation in hosts and devices may vary, for
exampls, the pull-up termination could be replaced by a current source. Figure 4-5 and
Figure 4-5 illustrates two models, the first based on a pull-up resistor in the DFP and the
second replacing this with a current source.

Figure 4-5 Pull-Up/Pull-Down CC Model
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(E.g., Universal Serial Bus Type-C Cable and Connector Specification Revision 1.0 August

2014, Pagel107).

Table 4-10 provides the values that shall be used for the DFP's Ep or current source., Other
pull-up voltages shall be allowed if they remain less than 5.5 V and fall within the correct
voltage ranges on the UFP side - see Table 4-18, Table 4-19 and Table 4-20. MNote: when two

DFPs are connected together, they may use different termination methods which could
result in unexpected current flow.

Table 4-10 DFP CC Termination (Rp) Requirements

DFFP Current Source Resistor pull-up to | Resistor pull-up to
Advertisement to 1.7-55V 475 -85V 3.3V + 5%
Default USE Power B0 pA + 200 ce kn +20% 36 ki + 2004
1L5A@5V 180 pA + 8% 22 kN1 + 59 12 kil + 594
3.0A@5V 330 pA = B 10 kil + 594 4.7kl £ 504

The UFP may find it convenient to implement Bd in multiple ways simultaneously (a wide
range Ed when unpowered and a trimmed Ed when powered). Transitions between REd
implementations that do not exceed tCCDebounce shall not be interpreted as exceeding the

wider BEd range. Table 4-11 provides the methods and values that shall be used for the UFP's
BEd implementation.
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Table 4-11 UFP CC Termination (Rd) Requirements

Rd Implementation Nominal value Can detec_t_p OWEE | Max voltage on pin
capability?
+ 2004 voltage clamp! 1.1V No 132V
+ 20%; resistor to GND 5.1 ko Mo 2,18V
+ 10%; resistor to GND 5.1 kn Tes 204V
Note:

1. The clamp implementation inhibits USE PD communication although the system can start with the
clamp and transition to the resistor once it is able to do USE PO,

(E.g., Universal Serial Bus Type-C Cable and Connector Specification Revision 1.0 August

2014, Pages 149-150).

2.5 VCONMN

Once the connection between host and device is established, the CC pin [CC1 or CC2) in the
receptacle that is not connected via the CC wire through the standard cable is repurposed to
source VCONN to power circuits in the plug needed to implement Electronically Marked
Cables (see Section 4.9). Initially, the DFP sources VCONN and the source may be swapped
using USE PI¥ VOONH_Swap.

Electronically marked cables may use VBUS instead of VCONN as VBUS is available across the
cable. VCONN functionally differs from VBUS in that it is isolated from the other end of the
cable. VCONN is independent of VEUS and, unlike VEUS which can use 5B PD to support
hizher voltages, VCONN voltage is fixed at 5 V.

(E.g., Universal Serial Bus Type-C Cable and Connector Specification Revision 1.0 August

2014, Page 23).

4.9 Electronically Marked Cables

All USE Full-Featured Type-C cables shall be electronically marked. USE 2.0 Type-C cables
may be electronically marked.

Electronically marked cables shall support USE Power Delivery Structured VDM Discover
Identity command directed to S0P, This provides a method to determine the characteristics
of the cable, e.g. its current carrving capability, its performance, vendor identification, ete.
This may be referred to as the USE Type-C Cable ID function.

Prior to an explicit USE PD contract, a Charging UFP is allowed to use SOP" to discover the
cable’s identity. After an explicit USE PD contract has been negotiated, only the DFF shall
commumnicate with S0P,

An electronically marked cable incorporates electronics that require VCONN, although VBUS
or another source may be used. Electronically marked cables that do not incorporate data
bus signal conditioning circuits shall consume no more than 70 mW from VOONN., During USB
suspend, electronically marked cables shall not draw more than 7.5 mA from VCONN, see
Section 4.6.1.2.
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(E.g., Universal Serial Bus Type-C Cable and Connector Specification Revision 1.0 August

2014, Page 147).

Fizure 4-34 Electronically Marked Cable with VCONN connected through the cable
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(E.g., Universal Serial Bus Type-C Cable and Connector Specification Revision 1.0 August

2014, Page 148).

Figure 4-35 Electromnically Marked Cable with SOF° at both ends
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(E.g., Universal Serial Bus Type-C Cable and Connector Specification Revision 1.0 August

2014, Page 147).
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All S0P* Communications take place over a single wire [CC). This means that the S0P* Communication periods must
be coordinated to prevent important communication from being blocked. For a product which does not recognize
SOP/S0F or SOF" Packets, this will look like a non-idle channel, leading to missed packets and retries.
Communications betwesn the Port Parmers take precedence meaning that communications with the Cabls Flug can
be interrupted but will not lead to a Soft or Hard Reset.

When no Contract or an Implicit Contract is in place [e.g. after a Power Role Swap or Fast Role Swap] only the Source
port that is supplying VCONN is allowed to send packets to a Cable Plug [(S0P") and is allowed to respond to packets
from the Cable Plug (S0F') with a GoodCRC in order to discover the Cable Plug's characteristics (see Figure 2-2).
During this phase all communication with the Cable Plug is initiated and controlled by the Source which acts ta
prevent conflicts between SOF and SOP° Packets. The Sink does not communicate with the Cable Plug and Discards
any S0P Packets received.

When an Explicit Contract is in place the VeONN Source [either the DFP or the UFF] can communicate with the Cable
Plug(s) using SOP' /SOP” Packets (see Figure 2-2). During this phase all communication with the Cable Plug is
initiated and controlled by the VOONN Source which acts to prevent conflicts between S0F* Packets, The Port thatis
not the VCONN Source does not communicate with the Cable Plug and does not recognize any SOF' /S0P" Packets
received. Only the DFP, when acting as a VOONN Source, is allowed to send SOP* in order to control the entry and
exiting of Modes and to manage Modal Operation.

-

Figure 2-2 Example S0P Communication between Voouy Source and Cable Plug(s)
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(E.g., Universal Serial Bus Power Delivery Specification Revision 3.1, April 2022, Page 7).

Term Diescription

Sink Directed Charge A charging scheme whereby the Sink connects the Source to is battery through safety and
other circuitry, When the SPR PPS Carrent Limit feature is activated, the Source
Automatically contrels its output current by adjusting its output Voltage.

Soft Resat A process that resets the PD communications engine to its default state.

S0P Communication Communication using S0P Packets also implies that a Message sequence s being followed.

S0F Packet Any Power Delivery Packet which starts with an S0P,

S0P* Communication Communication with a Cable Plug using S0P* Packets, also implies a Message sequence is
being followed,

S0P* Packet A term referring to any Power Delivery Packet starting with either S0F, S0P or S0P,

S0F Communication Communication with a Cable Plug using S0P’ Fackets, also implies that a Message sequence is
being followed,

SOF Packet Any Power Delivery Packet which starts with an S0P used to communicate with a Cable
Plug.

S0P Commmumnication Communication with a Cable Plug using S0P Packets, also implies that a Message sequencs
iz being followed,

S0P Packet Any Power Delivery Packet which starts with an S0P used to communicate with a Cable
Pluz when S0P Packets are being used to communicate with the other Cable Flugs,
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(E.g., Universal Serial Bus Power Delivery Specification Revision 3.1, April 2022, Page 68).
104. Defendant provides a portable electronic device, such as the ‘042 Accused PD
Chargers, in which the second signal has a parameter level that is usable by the data circuitry in
connection with control of charging the rechargeable battery based on the direct current received
by the power circuitry. This element is met literally, or in the alternative, under the doctrine of
equivalents. As explained above, a voltage signal meeting the specified threshold value, i.e., the
“first signal,” is detected at the CC pin used as the configuration channel. In coordination with
this voltage signal, the second signal, i.e., another voltage signal from the VVconn pin is sent from
the power supply to the ‘042 Accused PD Charger, which enables the SOP* communication that
controls charging a rechargeable battery of the ‘042 Accused PD Charger.
2.5.3 S0P Communication

S0P Communication is used for Port-to-Fort communication between the Source and the Sink. S0P Communication is

recognized by both Port Pariners but not by any intervening Cable Plugs. S0P Communication takes priority over

other SO0FP* Communications since it is critical to complete power related operations as soon as possible. Message

sequences relating to power are also allowed to interrupt other sequences to ensure that negotiation and control of
power is given priority on the bus.

(E.g., Universal Serial Bus Power Delivery Specification Revision 3.1, April 2022, Page 75).

6411 Lise of the Capabilities Message

64111 Use by Sources

Sources send a Source_Capabilities Message (see Section 6.4.1) either as part of advertising Port capahilities, or in
response to a Get Source Cap Message.

Following a Hard Reset, a power-on event or plug insertion event, a Source Port Shall send a Source Capabilities
Message after every SourceCapabilicy Timer timeout as an Advertisement that Shall be interpreted by the Sink Port
on Attachment. The Source Shall continue sending a minimum of nCapsCount Source_ Capabilities Messages until a
Good CRC Message is received.

(E.g., Universal Serial Bus Power Delivery Specification Revision 3.1, April 2022, Page 146).

C. Indirect Infringement

105.  Upon information and belief, Defendant has been and now is indirectly infringing
by way of inducing infringement and contributing to the infringement of the asserted claims of the

‘042 patent in the State of Texas, in this District, and elsewhere in the United States, by providing
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the ‘042 Accused Chargers for use as described above by Defendant’s customers. Defendant
advertised, offered for sale, and/or sold the ‘042 Accused Chargers (and continues to advertise,
offer to sell, and sell) to its customers for use in a manner that Defendant knew infringed at least
one claim of the ‘042 patent. For example, Defendant advertises and sells the <042 Accused
Chargers. In addition, Defendant sells and offers for sale the following additional devices that are
advertised as charging batteries and satisfy all limitations of the claim with the exception for the
rechargeable battery:  Mobile Pixels 8-in-1 USB-C Dongle (Item #5194286, Model
#MPX1041001P01); Urban Factory HUBEE Plus USB-C Multi-Stream Mobile Station with 100-
Watt Power Delivery (Item #5232138,Model #UBFTCM16UF); Urban Factory HUBEE mini
USB-C Multi-Display 4K Docking Station with 100-Watt Power Delivery (Item #5232136, Model
#UBFTCDA45UF); Micro Connectors 1-ft USB-C White Cable (Item #3662609, Model #USB31-
UCHDMIU3); Micro Connectors 1-ft USB-C White Cable (Item #3662610, Model #USB31-
UCVGAU3); DEWALT Type C USB A Wall Outlet Charger 2 (Item #1299595, Model #131 0851
DW2); DEWALT Type C USB A Car Charger 4 (Item #1299597, Model #141 9009 DW2); Eaton
20-Amp Tamper Resistant Residential/Commercial Decorator USB Outlet Dual Type C, Gray
(Item #4110024, Model #TRUSBC20GY-K-L); Eaton 15-Amp Tamper Resistant
Residential/Commercial Decorator USB Outlet Type A/C (ltem #1614069, Model
#TRUSBAC15W-KB-LW); miLink Micro USB USB-C Lightning Combination Charger 3 (Item
#4666486, Model #CC3-J241); Trexonic 4-Port USB Charger with Quick Charge Technology,
Silver, Type C and USB A Connectors, 1000mAh Battery Power (Item #1646379; Model
#849105170M); Trexonic Micro USB USB-C Lightning Combination Charger 4 (Item #1646374,
Model #849105163M); Trexonic Micro USB USB-C Lightning Combination Charger 4 (ltem

#1646491, Model #849111674M); Promounts Lightning USB A USB Charger 5 (Item #877321,
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Model #OPTO061); Top Greener TU22036A2C 20-Amp 125-volt Tamper Resistant
Residential/Commercial Decorator Outlet/USB Dual Type C with Wall Plate (3-Pack) (ltem
#4828747, Model #TU22036A2C-WWP3P); Top Greener TU21558AC3 15-Amp 125-volt
Tamper Resistant Residential Decorator Outlet/USB Type A/C with Wall Plate, White (3-Pack)
(Item #4828749; Model #TU21558AC3-WWP3P); Top Greener TU21536A2C 15-Amp 125-volt
Tamper Resistant Residential Decorator USB Outlet Dual Type C with Wall Plate, White (3-Pack)
(Item #4828746; Model #TU21536A2C-WWP3P); Top Greener TU22036AC3 20-Amp 125-volt
Tamper Resistant Residential/Commercial Decorator Outlet/USB Type A/C with Wall Plate,
White (3-Pack) (Item #4828751, Model #TU22036AC3-WWP3P); Top Greener TU21536A2C
15-Amp 125-volt Tamper Resistant Residential Decorator Outlet/USB Dual Type C with Wall
Plate, Black (3-Pack) (ltem #4828753; Model #TU21536A2C-BKWP3P); Top Greener
TU21536AC3 15-Amp 125-volt Tamper Resistant Residential Decorator Outlet/USB Type A/C
with Wall Plate, Black (3-Pack) (Item #4828745; Model #TU21536 AC3-BKWP3); Naztech Micro
USB USB-C Lightning Car Charger 2 (Item #3637774; Model #14390); RoadKing Type C USB
A Combination Charger 2 (Item #3722750; Model #RK03430); and Accell Type C USB A
Combination Charger (Item #3245139; Model #D233B-001B) (collectively “Additional ‘042
Accused Chargers”). Defendant is a direct and indirect infringer, and its customers using the 042
Accused Chargers and Additional ‘042 Accused Chargers are direct infringers. Defendant had
actual knowledge of the ‘042 patent at least as early as when they received a letter from Plaintiff
sent on August 1, 2023, asserting that the ‘042 Accused Chargers and Additional ‘042 Accused
Chargers infringed claims of the ‘042 patent and they were provided a claim chart that provided
evidence of the infringement. Defendant has known of its infringement since at least that date as

a result of the accusations of infringement in the notice letter. Defendant has therefore also known
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that the use of the ‘042 Accused Chargers and Additional ‘042 Accused Chargers by its customers
infringed at least one claim of the ‘042 patent since at least the date they received the letter.

106. On information and belief, since becoming aware of the ‘042 patent and of the
infringement through advertising and offering for sale the ‘042 Accused Chargers and Additional
‘042 Accused Chargers for use by its customers, Defendant is and has been committing the act of
inducing infringement by specifically intending to induce infringement by providing the ‘042
Accused Chargers and Additional ‘042 Accused Chargers to its customers and by aiding and
abetting its use in a manner known to infringe by Defendant. Since becoming aware of the
infringing use of the ‘042 Accused Chargers and Additional ‘042 Accused Chargers, Defendant
knew that the use of the ‘042 Accused Chargers and Additional ‘042 Accused Chargers by its
customers as a charger with a portable electronic device (including a rechargeable battery)
constituted direct patent infringement. Despite this knowledge, Defendant continued and
continues to encourage and induce its customers to use the ‘042 Accused Chargers and Additional
‘042 Accused Chargers to infringe as described above and provided instructions (and continues
such acts) for using the ‘042 Accused Chargers and Additional ‘042 Accused Chargers to infringe,
including through advertisements. Defendant therefore knowingly induced infringement (and
continues to induce infringement) and specifically intended to (and intends to) encourage and
induce the infringement of the ‘042 patent by its customers.

107. On information and belief, since Defendant became aware of the acts of
infringement at least as of the date of receipt of the notice letter, Defendant is and has been
committing the act of contributory infringement by intending to provide the ‘042 Accused
Chargers and Additional ‘042 Accused Chargers to its customers knowing that such devices are a

material part of the claimed invention, knowing that its use was made and adapted for infringement
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of the ‘042 patent as described above, and further knowing that the accused aspect of the ‘042
Accused Chargers and Additional ‘042 Accused Chargers described above is not a staple article
or commodity of commerce suitable for substantially noninfringing use. As described above,
Defendant was aware that all material claim limitations are satisfied by the use and implementation
of the ‘042 Accused Chargers and Additional ‘042 Accused Chargers by Defendant’s customers
in the manner described above yet continued to provide the ‘042 Accused Chargers and Additional
‘042 Accused Chargers to its customers knowing that it is a material part of the claimed invention.
As described above, since learning of the infringement, Defendant knew that the use and
implementation of the ‘042 Accused Chargers and Additional ‘042 Accused Chargers by its
customers was made and adapted for infringement of the ‘042 patent. A new act of direct
infringement occurred each time a customer implemented and/or used the <042 Accused Chargers
and Additional ‘042 Accused Chargers in the manner described above. After Defendant became
aware that the use of the ‘042 Accused Chargers and Additional ‘042 Accused Chargers infringe
at least one claim of the <042 patent, Defendant knew that each such new use was made and adapted
for infringement of at least one claim of the ‘042 patent and Defendant continued to advertise and
provide the ‘042 Accused Chargers and Additional ‘042 Accused Chargers for such infringing
activities. Furthermore, as described more fully above, the ‘042 Accused Chargers and Additional
‘042 Accused Chargers have functionality designed for use in a system in the manner described
above and is therefore not a staple article or commodity of commerce suitable for substantially
noninfringing use.

108. Upon information and belief, Defendant has been and now is willfully infringing
the asserted claims of the ‘042 patent in Texas, in this District, and elsewhere in the United States.

Defendant had actual knowledge of the ‘042 patent at least as early as when they received a letter
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from Plaintiff sent on August 1, 2023, asserting that the ‘042 Accused Chargers and Additional
‘042 Accused Chargers infringed claims of the ‘042 patent and they were provided a chart of the
infringement. Defendant has known of its infringement since at least that date as a result of the
accusations of infringement in the letter. Defendant has therefore also known that the use of the
‘042 Accused Chargers and Additional ‘042 Accused Chargers by its customers infringed at least
one claim of the ‘042 patent since at least the date they received the letter. Defendant was informed
of its infringement of the ‘042 patent by way of the August 1, 2023, letter sent to Defendant,
including claim charts demonstrating Defendant’s infringement. As a result of the letter,
Defendant should have known that its actions constituted an unjustifiably high risk of
infringement. Despite the letter and knowledge that the risk of infringement was either known or
so obvious that it should have been known, Defendant continued its infringing actions.

109. Plaintiff has been damaged as a result of Defendant’s infringing conduct.
Defendant is thus liable to Plaintiff for damages in an amount that adequately compensates
Plaintiff for such Defendant’s infringement of the ‘042 patent, i.e., in an amount that by law cannot
be less than a reasonable royalty for the use of the patented technology, together with interest and
costs as fixed by this Court under 35 U.S.C. § 284.

Vil. JURY DEMAND

Plaintiff, under Rule 38 of the Federal Rules of Civil Procedure, requests a trial by jury of
any issues so triable by right.

VIill. PRAYER FOR RELIEF

WHEREFORE, Plaintiff respectfully requests that the Court find in its favor and against

Defendant, and that the Court grant Plaintiff the following relief:
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a. Judgment that one or more claims of United States Patent No. 9,413,187 have been
directly and indirectly infringed, either literally and/or under the doctrine of
equivalents, by Defendant;

b. Judgment that one or more claims of United States Patent No. 10,855,087 have
been directly and indirectly infringed, either literally and/or under the doctrine of
equivalents, by Defendant;

C. Judgment that one or more claims of United States Patent No. 10,951,042 have
been directly and indirectly infringed, either literally and/or under the doctrine of
equivalents, by Defendant;

d. Judgment that Defendant account for and pay to Plaintiff all damages to and costs
incurred by Plaintiff because of Defendant’s infringing activities and other conduct
complained of herein, and an accounting of all infringements and damages not
presented at trial;

e. Adjudging that Defendant’s infringement of United States Patent Nos. 9,413,187,
10,855,087, and 10,951,042 was willful and trebling all damages awarded to
Comarco for such infringement pursuant to 35 U.S.C. § 284;

f. That Plaintiff be granted pre-judgment and post-judgment interest on the damages
caused by Defendant’s infringing activities and other conduct complained of
herein; and

g. That Plaintiff be granted such other and further relief as the Court may deem just

and proper under the circumstances.

April 5, 2024 DIRECTION IP LAW

/s/ David R. Bennett

David R. Bennett

(Admitted to the U.S. Dist. Ct. for the E.D.
Texas)

Direction IP Law

P.O. Box 14184

Chicago, IL 60614-0184

(312) 291-1667
dbennett@directionip.com

Attorney for Plaintiff
Comarco Wireless Systems LLC
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