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VEHICULAR BATTERY CHARGER, CHARGING SYSTEM, AND METHOD 

CROSS-REFERENCE TO RELATED APPLICATIONS 

[0001] The present patent application is a continuation of U.S. Patent Application No. 

16/056,041 filed August 6, 2018, which is a continuation of U.S. Patent Application No. 

12/737,803, filed February 17, 2011, which application is a national stage filing under 35 U.S.C. 

§ 371 oflnternational Application No. PCT/US2009/054174, filed on August 18, 2009, which 

claims the benefit of U.S. Provisional Patent Application No. 61/189,353 filed on August 18, 

2008, all of which are incorporated herein by reference in their entireties. 

BACKGROUND 

[0002] In light of the ever-rising costs of energy in the global market, energy consumers of 

all types seek to reduce the impact such costs to the greatest extent possible. One popular 

manner of doing so is the use of vehicles that do not rely solely (and in some cases, at all) upon 

petroleum products as a source of energy. Many such vehicles have been developed that rely 

exclusively or in large part on batteries that must be recharged from a source of electrical power 

external to the vehicle. Such vehicles are referred to hereinafter simply as "electric vehicles," it 

being understood that this term refers to any vehicle requiring an external supply of electrical 

power to charge the vehicle for normal use. By way of example and without limitation, the term 

"electric vehicle" therefore refers to vehicles whose primary source of power is electrical 

batteries, as well as vehicles that have other sources of power (e.g., biofuel, fuel cells, natural 

gas, compressed air, and the like) in addition to or in lieu of electrical batteries, but that are 

designed to be supplied with electrical power from an external source to improve efficient 

operation of the vehicle. 

[0003] Unfortunately, significant limitations exist to the widespread utilization of electric 

vehicles. For example, most households have a small number of appliances, devices, and 

systems that require a significant draw of electrical power from a power supplier. The 

introduction of an electrical vehicle as another daily draw of electric power for a household 

would place unprecedented strain on community power systems, many of which are already 

incapable of meeting peak demands. This problem is exacerbated by the fact that in some cases, 

the daily draw of electric power to charge the battery of an electric vehicle may be the highest of 

a household. 
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[0004] Simply put, existing power infrastructure for most communities is incapable of 

meeting the demand that widespread use of rechargeable electric vehicles would place on the 

infrastructure. Until electrical power distribution infrastructure is updated to meet this demand 

(and even after such a time), improvements in energy distribution and utilization for charging 

electric vehicle batteries are welcome in the art. 

SUMMARY OF THE INVENTION 

[0005] In some embodiments, a vehicle charger for charging a battery of a vehicle and 

adapted for communication with a first controller remote from the vehicle and vehicle charger, 

wherein the vehicle charger comprises an electrical power cord releasably attachable to at least 

one of the vehicle and a source of power; a second controller electrically coupled to the electrical 

power cord; and at least one of a transmitter and a receiver coupled to the second controller and 

adapted for communication with the first controller, the second controller responsive to at least 

one signal from the first controller by changing a charging state of the vehicle charger. 

[0006] Some embodiments of the present invention provide a vehicle charger for charging a 

battery of a vehicle in the course of a charging session, wherein the vehicle charger comprises a 

controller; a display coupled to the controller and adapted to display a time; and a user­

manipulatable control coupled to the controller and operable by a user to enter a time of day at 

which the charging session will end, the controller changing the supply of electric power to the 

vehicle battery during the course of the charging session by at least one of increasing a rate of 

charge of the battery, decreasing the rate of charge of the battery, starting battery charging, or 

stopping battery charging based at least in part upon the time needed to charge the vehicle 

battery by the time of day entered by the user. 

[0007] In some embodiments, a vehicle charger for charging a battery of a vehicle is 

provided, wherein the vehicle charger comprises a display mounted within the vehicle within 

reach of a user seated within the vehicle; a user-manipulatable control within reach of the user 

seated within the vehicle and by which a user can enter a time of day; a controller coupled to the 

display and to the battery, the controller changing a supply of electric power to charge the battery 

during the course of a charging session by at least one of increasing a rate of charge of the 

battery, decreasing the rate of charge of the battery, starting battery charging, or stopping battery 

charging based at least in part upon the time of day entered by the user. 
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[0008] Some embodiments of the present invention provide a vehicle charger for charging a 

battery of a vehicle, wherein the vehicle charger comprises: a controller; and a memory coupled 

to the controller and in which to save a time of day entered by a user; the controller changing a 

supply of electric power to charge the battery during the course of a charging session by at least 

one of increasing a rate of charge of the battery, decreasing the rate of charge of the battery, 

starting battery charging, or stopping battery charging based at least in part upon the time of day 

entered by the user; and wherein the controller supplies electric power to the battery if a level of 

battery charge is below a threshold level of battery charge independent of the time of day entered 

by the user, the controller supplying electric power to the battery until the threshold level of 

battery charge is reached. 

[0009] In some embodiments, a vehicle charger for charging a battery of a vehicle is 

provided, wherein the vehicle charger comprises a controller; a display coupled to the controller; 

and a memory accessible by the controller and in which to save a time of day; the controller 

changing a supply of electric power to charge the battery during the course of a charging session 

by at least one of increasing a rate of charge of the battery, decreasing the rate of charge of the 

battery, starting battery charging, or stopping battery charging based at least in part upon the 

time of day; the controller operable to display at least two different screens upon the display, at 

least one of the screens displaying information regarding a charging session, and at least one of 

the screens displaying settings at least partially defining the manner of operation of the vehicle 

charger. 

[0010] Some embodiments of the present invention provide a vehicle charger for charging a 

battery of a vehicle and adapted for communication with a first controller remote from the 

vehicle and vehicle charger, wherein the vehicle charger comprises a display; a second controller 

coupled to the display and operable to change a supply of electric power to charge the battery 

during the course of a charging session by at least one of increasing a rate of charge of the 

battery, decreasing the rate of charge of the battery, starting battery charging, or stopping battery 

charging based at least in part upon a time of day; and at least one of a transmitter and a receiver 

coupled to the second controller and adapted for communication with the first controller, wherein 

the second controller displays an indicator indicating a status of communication between the first 

and second controllers. 
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[0011] In some embodiments, a vehicle charger for charging a battery of a vehicle is 

provided, and comprises a controller; and a display coupled to the controller; the controller 

changing a supply of electric power to charge the battery during the course of a charging session 

by at least one of increasing a rate of charge of the battery, decreasing the rate of charge of the 

battery, starting battery charging, or stopping battery charging based at least in part upon a time 

of day; the controller operable to display on the display an amount of time remaining to complete 

charging of the battery. 

[0012] Some embodiments of the present invention provide a vehicle charger for charging a 

battery of a vehicle, wherein the vehicle charger comprises a controller; and a display coupled to 

the controller; the controller changing a supply of electric power to charge the battery during the 

course of a charging session by at least one of increasing a rate of charge of the battery, 

decreasing the rate of charge of the battery, starting battery charging, or stopping battery 

charging based at least in part upon a time of day; the controller operable to display on the 

display an amount of power consumed by the battery during the charging session. 

[0013] In some embodiments, a vehicle charger for charging a battery of a vehicle is 

provided, and comprises a controller; and a display coupled to the controller; the controller 

changing a supply of electric power to charge the battery during the course of a charging session 

by at least one of increasing a rate of charge of the battery, decreasing the rate of charge of the 

battery, starting battery charging, or stopping battery charging based at least in part upon a time 

of day; the controller operable to display on the display a cost of power supplied to the vehicle 

charger. 

[0014] Some embodiments of the present invention provide a vehicle charger for charging a 

battery of a vehicle in the course of a charging session, wherein the vehicle charger comprises an 

electrical power cord releasably attachable to at least one of the vehicle and a source of power; a 

controller; a housing attached to the electrical cord; a display on the housing, coupled to the 

controller, and adapted to display a time; and a user-manipulatable control coupled to the 

controller and operable by a user to enter a time of day; the controller changing the supply of 

electric power to the vehicle battery during the course of the charging session by at least one of 

increasing a rate of charge of the battery, decreasing the rate of charge of the battery, starting 

battery charging, or stopping battery charging based at least in part upon the time of day entered 

by the user. 
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[0015] In some embodiments, a vehicle charger for charging a battery of a vehicle and 

adapted for communication with a first controller remote from the vehicle and vehicle charger is 

provided, and comprises a display; a user-manipulatable control; a second controller coupled to 

the display and operable to change a supply of electric power to charge the battery during the 

course of a charging session by at least one of increasing a rate of charge of the battery, 

decreasing the rate of charge of the battery, starting battery charging, or stopping battery 

charging; and at least one of a transmitter and a receiver coupled to the second controller and 

adapted for communication with the first controller, the second controller responsive to at least 

one signal from the first controller by changing a charging state of the vehicle charger based at 

least in part upon the time of day entered by the user. 

[0016] Some embodiments of the present invention provide a vehicle charger for charging a 

battery of a vehicle, wherein the vehicle charger comprises a controller operable to change a 

supply of electric power to charge the battery during the course of a charging session by at least 

one of increasing a rate of charge of the battery, decreasing the rate of charge of the battery, 

starting battery charging, or stopping battery charging based at least in part upon a time of day, 

wherein the controller transmits a signal responsive to detection of an interruption of power 

supply to the vehicle charger. 

[0017] In some embodiments, a vehicle charger for charging a battery of a vehicle is 

provided, and comprises a controller; a vehicle charger battery coupled to the controller; and an 

electrical power cord releasably attachable to at least one of the vehicle and the vehicle charger 

battery to supply power from the vehicle charger battery to the battery of the vehicle, wherein the 

controller is operable to change a supply of electric power to the vehicle charger battery during 

the course of a charging session by at least one of increasing a rate of charge of the vehicle 

charger battery, decreasing the rate of charge of the vehicle charger battery, starting charging of 

the vehicle charger battery, or stopping charging of the vehicle charger battery based at least in 

part upon a time of day. 
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[0018] Some embodiments of the present invention provide a vehicle charger for charging a 

battery of a vehicle, wherein the vehicle charger comprises a first core on the vehicle; a second 

core in a location stationary with respect to the first core, the second core providing an inductive 

charge to the first core in at least one position of the first core with respect to the second core; at 

least one sensor positioned to detect the position of the first core with respect to the second core; 

a display mounted within the vehicle within view of a user seated within the vehicle; and a 

controller coupled to the display and responsive to signals from the sensor to display at least one 

indicator on the display indicating a direction in which the vehicle must move for an improved 

positional relationship between the first and second cores. 

[0019] In some embodiments, a vehicle charger for charging a battery of a vehicle is 

provided, and comprises a controller; a first electrical connector coupled to the battery and the 

controller and located on one side of the vehicle; and a second electrical connector coupled to the 

battery and the controller and located on a different side of the vehicle, the first and second 

electrical connectors both shaped and dimensioned for releasable connection to an electrical 

power cord supplying power to the vehicle from an external power source. 

[0020] Some embodiments of the present invention provide a method of controlling charging 

of batteries of multiple vehicles each electrically connected to a power generation and 

distribution system, wherein the method comprises establishing communication with a controller 

associated with a battery charger of each vehicle; obtaining from each battery charger a time of 

day by which battery charging for the vehicle associated with the battery charger must be 

completed; and changing power supply to at least some of the battery chargers based at least in 

part upon the time of day received from the battery chargers. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

[0021] FIG. 1 is a schematic diagram of a power generation and distribution system for a 

community. 

[0022] FIG. 2 illustrates a vehicular charging system according to an embodiment of the 

present invention. 

[0023] FIG. 3 illustrates a vehicular charging system according to another embodiment of the 

present invention. 

[0024] FIG. 4 illustrates a vehicular charging system according to another embodiment of the 

present invention. 

[0025] FIG. 5 is a perspective view of a vehicle charger according to an embodiment of the 

present invention. 

[0026] FIG. 6 is a perspective view of a portion of the vehicular charger illustrated in FIG. 5, 

shown in a first state. 

[0027] FIG. 7 is a perspective view of the vehicular charger illustrated in FI Gs. 5 and 6, 

showing the vehicular charger in a second state. 

[0028] FIG. 8 is a perspective view of the vehicular charger illustrated in FI Gs. 5-7, showing 

the vehicular charger in a third state. 

[0029] FIG. 9 is a perspective view of the vehicular charger illustrated in FI Gs. 5-8, showing 

the vehicular charger in a fourth state. 

[0030] FIG. 10 is a perspective view of the vehicular charger illustrated in FI Gs. 5-9, 

showing the vehicular charger in a fifth state. 

[0031] FIG. 11 is a perspective view of the vehicular charger illustrated in FI Gs. 5-10, 

showing the vehicular charger in a sixth state. 

[0032] FIG. 12 is a perspective view of a portion of a vehicular charger according to another 

embodiment of the present invention. 
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[0033] 

invention. 

[0034] 

invention. 

[0035] 

FIG. 13 illustrates a vehicle display according to an embodiment of the present 

FIG. 14 illustrates another vehicle display according to an embodiment of the present 

FIG. 15 is a schematic electrical diagram of a vehicular charging system according to 

an embodiment of the present invention. 

[0036] FIG. 16 is a schematic electrical diagram of a vehicular charging system according to 

another embodiment of the present invention. 

[0037] FIG. 17 is a schematic electrical diagram of a vehicular charging system according to 

another embodiment of the present invention. 

[0038] FIG. 18 a schematic diagram of a portion of a inductive vehicular charging system 

according to an embodiment of the present invention. 

[0039] FIG. 19 illustrates a vehicular display for the inductive vehicular charging system 

illustrated in FIG. 18. 

[0040] FIG. 20 is a side view of a vehicle and vehicular charger according to an embodiment 

of the present invention. 

[0041] 

[0042] 

and 20. 

FIG. 21 is a top view of the vehicle and vehicular charger shown in FIG. 19. 

FIG. 22 is a perspective view of the vehicle and vehicular charger shown in FI Gs. 19 

[0043] FIG. 23 is a perspective detail view of the vehicle and vehicular charger shown in 

FIGs. 19-21. 

[0044] FIG. 24 is a flowchart illustrating a method of operation of a vehicular charger 

according to an embodiment of the present invention. 

[0045] FIG. 25 is a flowchart illustrating a method of operation of a vehicular charger 

according to another embodiment of the present invention. 
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[0046] FIG. 26 is a flowchart illustrating a method of operation of a vehicular charger 

according to another embodiment of the present invention. 

[0047] FIG. 27 is a flowchart illustrating a method of operation of a vehicular charger 

according to another embodiment of the present invention. 

[0048] FIG. 28 is a flowchart illustrating a method of operation of a vehicular charging 

system according to an embodiment of the present invention. 

[0049] FIG. 29 illustrates power draw from a power grid over a period of time, as controlled 

in part by a vehicular power charging system according to an embodiment of the present 

invention. 

DETAILED DESCRIPTION 

[0050] Before any embodiments of the present invention are explained in detail, it is to be 

understood that the present invention is not limited in its application to the details of construction 

and the arrangement of components set forth in the following description or illustrated in the 

accompanying drawings. The invention is capable of other embodiments and of being practiced 

or of being carried out in various ways. Also, it is to be understood that the phraseology and 

terminology used herein is for the purpose of description, and should not be regarded as limiting. 

The use of "including," "comprising," or "having" and variations thereof herein is meant to 

encompass the items listed thereafter and equivalents thereof as well as additional items. Unless 

specified or limited otherwise, the terms "mounted," "connected," "supported," and "coupled" 

and variations thereof are used broadly and encompass both direct and indirect mountings, 

connections, supports, and couplings. Further, "connected" and "coupled" are not restricted to 

physical or mechanical connections or couplings. 

[0051] A power generation and distribution system in which vehicle chargers and vehicle 

charging systems according to the present invention can be used is illustrated schematically in 

FIG. 1, and is indicated generally at 10. The system 10 includes one or more sources of power 

12 that supply a community, such as one or more power plants generating electric power from 

natural gas, coal, water flow, nuclear power, geo-thermal power, wind, solar power, other power 

sources, and any combination thereof. Any number of sources of power 12 can supply the 

electricity needs of the community, and can be located within the community and/or located 

distant from the community. For example, electric power can be generated in one or more power 
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plants located in or nearby the community, whereas additional electric power can be supplied 

from other more distant power plants as needed in times of peak demand. 

[0052] Electric power is distributed from the sources of power 12 in any conventional 

manner, such as by a number of power lines 14 running from the sources of power 12 to various 

locations in the community. Electric power can be further distributed within the community by 

additional power lines 14 and power distribution infrastructure. Such power lines and power 

distribution infrastructure (in their various forms) are known to those skilled in the art, and are 

not therefore described further herein. 

[0053] Electric power is transmitted over the power lines 14 to a number of different 

locations 16 in the community, each of which draws and uses the electrical power for various 

purposes. One or more electric vehicles 18, 618, 1018 are at some of these locations, and draw 

an amount of electric power for purposes of charging one or more batteries 20, 620, 1020 (see 

FIGs. 2-4) of each electric vehicle 18, 618, 1018. Each electric vehicle 18, 618, 1018 in the 

community is releasably connected to the vehicular charging system 10. In the illustrated 

embodiment of FI Gs. 2 and 3, each electric vehicle 18, 618 is releasably electrically and 

mechanically connected by a respective cord 22, 744 as will be described in greater detail below. 

In other embodiments (e.g., FIG. 4), one or more of the electric vehicles 1018 are releasably 

electrically connected to the vehicular charging system 10, but are not mechanically connected 

thereto. In such cases, the electric vehicles 1018 can be electrically connected by use of 

induction charging as described in greater detail below. 

[0054] A vehicle charging cord 22 according to an embodiment of the present invention is 

illustrated in FIG. 5, and is shown in use in FIG. 2. The illustrated vehicle charging cord 22 has 

a first end 24 adapted to releasably connect to an electrical outlet (not shown) of a business, 

residence, or other building or facility, and a second end 26 adapted to releasably connect to the 

electric vehicle 18. In this regard, the first end 24 can have, for example, a standard U.S. two­

prong or three-prong male electrical connector (i.e., grounded or ungrounded) intended for 

connection to a 120V AC supply of electric current, a U.S. Type B electrical connector intended 

for connection to a 220V AC supply of electric current, any electrical connector suitable for a 

240V AC supply of electrical current, a Japanese Type B electrical connector meeting JAl-15 

electrical standards, a British Type G electrical connector meeting British BS 1363 electrical 

standards, a European Type F electrical connector meeting CENELEC electrical standards, a 

French Type E electrical connector meeting French electrical standards, a Chinese Type I 

IPR2026-00378 
Tesla EX1002 Page 12



Attorney Docket No. 013350-9003-US20 

electrical connector meeting Chinese electrical standards, or a Type D or M electrical connector 

meeting Indian electrical standards. Any other releasable electrical connector suitable for 

connection to an electrical outlet of a building or facility, or for connection to a power cord, 

power device, or other power interface with the electrical system of the building or facility can 

be used as desired. In this regard, although the first end 24 of the vehicle charging cord 22 

shown in FIG. 5 has a U.S. Type B plug, it will be appreciated that the first end 24 can have any 

number and arrangement of blades, pins, and apertures for releasable mating engagement with an 

electrical connector of a power cord, power device, or other power interface as just described. 

[0055] The second end 26 of the vehicle charging cord 22 can have any suitable plug for 

releasable connection with a mating electrical connector of the vehicle. In this regard, the 

second end 26 of the vehicle charging cord 22 can have any number of blades and/or pins for 

mating with associated apertures of the mating electrical connector of the vehicle, and can also or 

instead have any number of apertures for mating with associated blades and/or pins of the mating 

electrical connector of the vehicle. The second end 26 can be connected directly to an electrical 

connector of a vehicle, or to a power cord, power device, or other power interface with the 

electrical power system of a vehicle. 

[0056] The vehicle charging cord 22 can be any gauge suitable for carrying electric current 

to charge the vehicle 18 and for also meeting country and local electrical codes. Also, the 

vehicle charging cord 22 illustrated in FIG. 5 is insulated with flexible plastic or other suitable 

material. 

[0057] The vehicle charging cord 22 illustrated in FI Gs. 2 and 5 also has a housing 28 

intermediate the ends 24, 26 of the cord 22. In other embodiments, the housing 28 can be 

located at or define an end of the cord 22, in which case the housing 28 can carry any of the 

electrical connectors described above with regard to ends 24, 26 of the vehicle charging cord 22. 

[0058] The illustrated housing 28 has a substantially parallelepiped shape. Depending at 

least in part upon the shape and size of the electronics within the housing (described below) for 

performing any desired electrical transformer function, and the shape and size of the electrical 

elements used for the control features described below, the housing 28 can be larger or smaller 

than that shown in FIG. 5, and can have any other shape desired, (e.g., a cube shape, a spherical, 

elliptical, or other rotund shape, an irregular shape, and the like). 
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[0059] With reference now to FIGs. 5-11, and also with reference to FIG. 15 (which 

illustrates a vehicular charging system utilizing the vehicular charger of FI Gs. 2, 5-11, a number 

of user-manipulatable controls 30 and a display 32 are provided on the housing 28. The 

illustrated housing 28 also contains electrical components for transforming power supplied 

thereto (indicated generally at 136), and control circuitry for performing the vehicle battery 

charging management functions described in greater detail below. The display 32 shown in 

FIGs. 5-11 and 15 is an LCD display 32, although any other type of display can be used as 

desired. The user-manipulatable controls 30 include a power button 34, a number of navigation 

buttons 36, and a select button 38 (see FIGs. 6-11). The power button 34 can be pressed by a 

user to tum the vehicle charging cord 22 on and off, thereby enabling and disabling the vehicle 

charging cord 22 to charge one or more batteries 20 of a vehicle 18 connected thereto. The 

navigation buttons 36 can be pressed by a user to navigate through one or more screens upon the 

display 32 (described in greater detail below), whereas the select button 38 can be pressed by a 

user to select one or more options on the screen(s ). 

[0060] In the illustrated embodiment, four navigation buttons 36 (up, down, left, and right) 

are positioned around the select button 38, all of which are adjacent the power button 34. 

However, in other embodiments, the navigation buttons 36, select button 38, and power button 

34 can be in any other arrangement on the housing 28. Also, it will be appreciated that the user­

manipulatable controls 30 can be buttons as shown in FIGs. 5-11, but can instead or also be any 

other type of user-manipulatable control. For example, any of the user-manipulatable controls 

30 can be dome or tact switch, heat-sensitive, or other types of buttons, can be knobs or dials, 

and the like. Also, fewer or more user-manipulatable controls 30 can be used in other 

embodiments, such as for vehicle charging cords 22 not having a power button 34 (i.e., 

automatically powered upon connection to a power source), vehicle charging cords 22 having 

more or fewer navigation buttons ( depending in some embodiments upon the arrangement of 

options on screens 32 shown on the display 32), and the like. 

[0061] Although a display 32 in conjunction with a number of button-type user-

manipulatable controls 34, 36, 40 is employed in the embodiment of FI Gs. 2, 5-11 and 15, in 

other embodiments, the display 32 and any number of the button-type user-manipulatable 

controls 34, 36, 40 can be replaced by a touch screen (not shown). The touch screen can enable a 

user to display options, navigate between two or more screens, and select options by inputting 
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commands directly into the display 32, and in some embodiments can simplify control of the 

vehicle charging cord 22. 

[0062] With reference now to FIG. 15, in some embodiments, the vehicle charging cord 22 

has a controller 44 located within the housing 28 and at least partially controlling operations of 

the vehicle charging cord 22. The controller 44 in the illustrated embodiment of FI Gs. 2, 5-11 

and 15 is a programmable processor of any suitable type, but in some embodiments can take 

other forms such as non-programmable processor, a system of discrete logic elements, and any 

combination thereof. The illustrated vehicle charging cord 22 also has a transceiver 46 coupled 

to the controller 44, enabling the controller 44 to communicate with another controller. The 

other controller can be one or more processors of a personal computer, phone, PDA, or other 

processor-based device associated with a user of the vehicle charging cord 22, one or more 

processors of a server or other computer associated with a power utility providing power to the 

vehicle charging cord 22, and the like). In the illustrated embodiment of FI Gs. 2, 5-11 and 15, 

the other controller is a remote computer of a power utility 48, and is indicated at 50. The 

controller 50 of the power utility 48 is coupled to a power utility transceiver 52 to enable the 

power utility 48 to communicate with the controller 44 of the vehicle charging cord 22. 

[0063] The transceiver 46 of the vehicle charging cord 22 and the transceiver 52 for the 

computer of the power utility 48 can each take any suitable form However, it will be 

appreciated that the transceiver 52 for the computer of the power utility 48 can be selected to 

enable the computer of the power utility 48 to communicate with multiple vehicle charging cord 

controllers 44 of the same or different users. Also, the transceiver 46 of the vehicle charging 

cord 22 and/or the transceiver 52 for the computer of the power utility 48 can be replaced by a 

separate transmitter and a separate receiver enabling two-way communication between the 

controller 50 of the power utility 48 and the controller 44 of the vehicle charging cord 22. Such 

communication can be via the power lines 14 (see FIG. 1) between the computer of the power 

utility 48 and the locations 16 at which the vehicle charging cord 22 is used. In this regard, 

reference herein and in the appended claims to a "receiver" and a "transmitter" is intended to 

encompass transceivers as well as separate receivers and transceivers. 

[0064] Any power line communication (PLC) system or combination of PLC systems 

adapted for carrying data over power lines 14 can be used for communication between the 

controllers 44, 50 described above, such as distribution line carrier (DLC) PLC systems, 

broadband over lines carrier (BLC) systems, low-speed narrow-band communication systems 
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(proposed and used in Demand Side Management systems), and the like. Communication 

between the controller 50 of the power utility 48 and the controller 44 of the vehicle charging 

cord 22 can be through any number of substations between the power utility 48 and the location 

16 at which the vehicle charging cord 22 is used. Also, depending at least in part upon the PLC 

system(s) used, such communication can be through any number of repeaters as is well known to 

those skilled in the art of PLC systems. 

[0065] The controller 50 of the power utility 48 (with which the controller 44 of the vehicle 

charging cord 22 communicates) can be located anywhere between the location 16 of the user 

and the sources of power 12. For example, the controller 50 of the power utility 48 can be 

located at a facility where power is generated, at an office of the power utility 48, at any of a 

number of substations between the source of power 12 and the location 16 of the user, and the 

like. 

[0066] By connecting the first end 24 of the vehicle charging cord 22 to an electrical outlet 

of a building or facility ( or to a power cord, power device, or other power interface with the 

electrical system of the building or facility), communication can be established over the vehicle 

charging cord 22, the electrical system of the home, building, or other facility (e.g., through 

wiring and one or more circuit breakers thereof), and low and high-voltage power lines to the 

power utility 48 and the controller 50 of the power utility 48 described above. In some 

embodiments, this communication can be established automatically upon plugging in the first 

end 24 of the vehicle charging cord 22, whereas in other embodiments, this communication is 

established when the vehicle charging cord 22 is turned on or when a user enters an appropriate 

command to establish this communication (described in greater detail below), or in any other 

suitable manner. Communication between processors established automatically upon their 

connection are well known to those skilled in the art, and are not therefore described further 

herein. 

[0067] As discussed above, communication between the controller 44 of the vehicle charging 

cord 22 and the controller 50 of the power utility 48 can be over power lines, wiring, or other 

conductors. However, it will be appreciated that communication along any portion or all of the 

distance between the controller 50 of the power utility 48 and the vehicle charging cord 22 can 

include wireless communication. In such cases, any number of wireless transmitters and 

receivers (and associated antennae) can be used to send and receive communications between the 

controller 50 of the power utility 48 and the vehicle charging cord 22. By way of example only, 
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the vehicle charging cord 22 can have a wireless processor and associated antenna, receiver, and 

transmitter enabling wireless communication with a wireless service provider, and ultimately to 

the controller 50 of the power utility 48. Like the PLC communication described above, wireless 

communication between the controller 50 of the power utility 48 and the vehicle charging cord 

22 can be established automatically upon plugging in the first end 24 of the vehicle charging 

cord 22, when the vehicle charging cord 22 is turned on, or when a user enters an appropriate 

command to establish this communication (described in greater detail below). 

[0068] In some embodiments, the controller 44 of the vehicle charging cord 22 

communicates with a user's computer rather than, or in addition to, communicating with the 

controller 50 of the power utility 48. This communication can be any combination of wired or 

wireless communication. For example, a residence-based, office-based, or other facility-based 

PLC system can be used to communicate between the controller 44 of the charging cord 22 and a 

user's computer (via the electrical system of the residence, office, or other facility). In other 

embodiments, the vehicle charging cord 22 can have a wireless processor adapted for 

communication with a user's computer. Such communication can be through any suitable 

wireless personal area network (WPAN) (using, for example, ZigBee®, Bluetooth®, or any 

other WP AN wireless technology), wireless local area network (WLAN), and the like. Like the 

PLC communication described above, communication between the controller 50 of the power 

utility 48 and the user's computer can be established automatically upon plugging in the first end 

24 of the vehicle charging cord 22, when the vehicle charging cord 22 is turned on, or when a 

user enters an appropriate command to establish this communication (described in greater detail 

below). 

[0069] Upon connection with a user's computer (wireless or otherwise), a user can control 

the vehicle charging cord 22 in any of the same manners as a power utility 48 described in 

greater detail below. Alternatively or in addition, communication between the controller 44 of 

the vehicle charging cord 22 and the controller of 50 of the power utility 48 can be established 

through the user's computer. Specifically, wired or wireless communication between the 

controller 44 of the vehicle charging cord 22 and the user's computer can be used in conjunction 

with a connection between the user's computer and the controller 50 of the power utility 48 to 

enable communication between the controller 44 of the vehicle charging cord 22 and the 

controller 50 of the power utility 48. Such communication can thereby enable the power utility 
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48 to control the vehicle charging cord 22 (in any of the manners described below) via the user's 

computer. 

[0070] With reference now to FIGs. 6-11, the illustrated vehicle charging cord 22 has a first 

screen 40 providing information regarding the vehicle charging cord 22, a battery connected 

thereto, and the status of charging operations of the vehicle charging cord 22. In the illustrated 

embodiment of FI Gs. 2, 5-11 and 15, the screen 40 has a vehicle charging cord status indicator 

42, which displays the status of charging operations. The status indicator 42 can indicate 

whether the vehicle charging cord 22 is charging a battery, the type of charging operations being 

performed by the vehicle charging cord 22, and/or whether an error in charging the battery has 

been detected. 

[0071] In the state of the vehicle charging cord 22 shown in FI Gs. 6, 10, and 11, the vehicle 

charging cord 22 is not charging a battery connected thereto, nor is the vehicle charging cord 22 

programmed or otherwise controlled to charge a battery (described in greater detail below). 

Accordingly, the status indicator 42 displays "OFF". In the state of the vehicle charging cord 22 

shown in FIG. 7, the vehicle charging cord 22 is in the process of charging a vehicle battery in 

"manual" mode (i.e., not based upon a time of day). Therefore, the status indicator 42 displays 

"MANUAL CHARGE IN PROCESS" in FIG. 7. In the state of the vehicle charging cord 22 

shown in FIG. 8, the vehicle charging cord 22 is in the process of charging a battery based upon 

one or more instructions that can include a time of day to begin charging the battery and/or a 

time of day to stop battery charging (discussed in greater detail below). Accordingly, the status 

indicator 42 displays "PROGRAMMED CHARGE IN PROCESS" in FIG. 8. Finally, in the 

state of the vehicle charging cord 22 shown in FIG. 9, an error has been detected by the vehicle 

charging cord 22 in the process of attempting to charge the battery. Therefore, the status 

indicator 42 display "ERROR- BATTERY FAULT" in FIG. 9. In some embodiments, the 

vehicle charging cord 22 can have appropriate circuitry to detect a variety of charging problems, 

including without limitation a damaged battery, a damaged vehicle charging cord 22, a 

disconnection between the vehicle charging cord 22 and a source of power used to charge the 

vehicle battery, and/or a disconnection between the vehicle charging cord 22 and the battery to 

be charged. A large number of conventional circuits capable of detecting such problems exist, 

and are not therefore described further herein. Such circuits fall within the spirit and scope of the 

present invention. 
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[0072] The first screen 40 of the vehicle charging cord 22 illustrated in FIGs. 2, 5-11 and 15 

also has a communication status indicator 54. The communication status indicator 54 indicates 

whether communication exists between the controller 44 of the vehicle charging cord 22 and a 

computer (e.g., a computer of the power utility 48, the user's computer, a mobile phone, PDA, or 

other processor-based device as described above, and the like). For example, in the "OFF" state 

of the vehicle charging cord 22 illustrated in FIG. 6, no communication exists between the 

controller 44 of the vehicle charging cord 22 and a computer, so the communication status 

indicator 54 displays an appropriate indicator. In the other states of the vehicular charging cord 

22 illustrated in FIGs. 7-11, including the states ofFIGs. 10 and 11 where the vehicle charging 

cord 22 is in an "OFF" state but is not set to charge a battery, communication has been 

established and maintained between the controller 44 and a computer, so the communication 

status indicator 54 displays an indicator showing this status. 

[0073] The first screen 40 of the vehicle charging cord 22 illustrated in FIGs. 2, 5-11 and 15 

also has a power connection status indicator 56. The power connection status indicator 56 

indicates whether an electrical connection exists between the vehicle charging cord 22 and a 

source of power ( e.g., an electrical system of a house, office, facility, or other location) to charge 

a battery. When the first end 24 of the illustrated vehicle charging cord 22 is unplugged or is 

connected to an electrical system not providing power to the vehicle charging cord 22, the power 

connection status indicator 56 displays such an indicator (see, for example, FIG. 6). Otherwise, 

if a proper power connection is made, the connection status indicator 56 displays an appropriate 

indicator showing that such a connection has been made (see, for example, FIGs. 7-11). 

[0074] A clock 58 is also displayed on the first screen 40 shown in FIGs. 6-9. Any form of 

clock can be displayed as desired, preferably indicating whether the displayed time is "AM." or 

"P.M.". In some embodiments, time on the clock 58 is maintained by the controller 44 of the 

vehicle charging cord 22, and can be maintained even if no power is supplied to the vehicle 

charging cord 22 (e.g., when the vehicle charging cord 22 is unplugged) by a battery of the 

vehicle charging cord 22. Such a battery (not shown) can be connected to the controller 44 of 

the vehicle charging cord 22, can be located within the housing 28, and in some embodiments 

can be removed and replaced by a user as necessary via a door or other battery cover (also not 

shown). In these and other embodiments, the time displayed upon the clock 58 can be retrieved 

and displayed by the controller 44 from a computer upon establishment of communication with 

the computer in any of the manners described above. 
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[0075] The first screen 40 of the vehicle charging cord 22 illustrated in FIGs. 2, 5-11 and 15 

also has a battery charge level indicator 60. Using any battery diagnostic circuitry desired, the 

controller 44 of the vehicle charging cord 22 can detect the level of charge of a battery 20 to 

which the vehicle charging cord 22 is connected (e.g., by the plug on the second end 26 of the 

vehicle charging cord 22 described above). The battery charge level indicator 60 illustrated in 

FI Gs. 6-9 is a bar chart displaying charges ranging from 0% to 100%, and also displaying the 

percentage of full charge of a vehicle battery 20 to which the vehicle charging cord 22 is 

connected (e.g., 31 % in FIG. 6). However, other types of battery charge level indicators 60 can 

be used in other embodiments. 

[0076] For example, the battery charge level indicator 60 can be simply a number (e.g., the 

percentage of full charge of the battery 20, the exact charge level of the battery in amp-hours or 

in another unit of measurement, another number representative of the amount of charge of the 

battery 20 but not necessarily in units conventionally used to indicate battery charge, and the 

like). As another example, the battery charge level indicator 60 can also or instead include any 

other chart or visual representation, such as a pie chart, an escalating series of bars having 

different lengths, a symbol having different colors and/or brightness levels representing different 

battery charge levels, a gauge with a needle or other pointer, text in any language indicating the 

level of battery charge (e.g., "empty, very low, low, high, full"), and the like. The battery charge 

level indicator 60 can comprise any graphics, text, or combination of graphics and text to convey 

the level of charge of the battery 20 to a user, and can be any size desired on the first screen 40. 

The controller 44 of the vehicular charging cord 22 can monitor the charge level of the battery 20 

being charged, and can update the battery charge level indicator 60 continuously or on a periodic 

basis. 

[0077] In some embodiments, the first screen 40 of the vehicular charging cord 22 also 

displays the voltage and/or amperage used to charge a battery 20 connected thereto. These 

voltage and/or amperage indicators are included in the embodiment of the vehicle charging cord 

22 shown in FIGs. 2, 5-11 and 15, and are given reference numbers 62 and 64, respectively. 

[0078] As also shown in FI Gs. 6-9, the first screen 40 of the vehicle charging cord 22 can 

include other information regarding the status of a battery charging session performed by the 

vehicular charging cord 22, including the amount of time estimated to completely charge the 

battery 20 (in minutes, minutes and hours, or in any other format), the estimated or actual 

amount of power already consumed during the present charging session (in kWh or in any other 
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unit of measurement), the actual or estimated cost of charging the connected battery 20 per hour 

or other unit time, and/or the total actual or estimated cost of the current charging session to the 

present time. Each of these examples of information is displayed on the first screen 40 shown in 

FIGs. 6-9, and is indicated with reference numbers 66, 68, 70, and 72, respectively. 

[0079] The charge time remaining indicator 66 and the power used indicator 68 can be 

calculated by the controller 44 in any of a number of manners well known to those in the art of 

battery charging and electrical power metering technology. In this regard, it will be appreciated 

that the charge time remaining can be calculated taking into account the non-linear rate of 

charging for many batteries 20, wherein the rate of battery charge at different levels of battery 

charge changes. Formulas for such estimates are well known to those skilled in the art of battery 

charging, and are not therefore described further herein. The charge cost per hour indicator 70 

can be retrieved and displayed by the controller 44 from a computer upon establishment of 

communication with the computer in any of the manners described above, or can be manually 

entered into the vehicle charging cord 22 by a user using the user-manipulatable controls 30 and 

an appropriate data entry cell or menu on the display 32 (not shown). In those embodiments in 

which the charge cost per hour is retrieved from another computer as described above, the 

controller 44 can retrieve a cost per kWh figure directly from the power utility 48 (e.g., from the 

controller 50 of a computer of the power utility 48), from the user's computer in which is stored 

a cost per kWh figure entered there or retrieved by the user's computer, and the like, and can 

multiply that figure by an estimated kWh level at which the vehicle charging cord 22 will charge 

the battery 20 to display the charge cost per hour 70 for the current battery charging session. The 

total cost to the present time for a charging session 72 can be calculated by the controller 44 

simply by multiplying the values of indicators 68 and 70 together. 

[0080] In some embodiments, any or all of the indicators 66, 68, 70, and 72 can be updated 

periodically during a charging session, such as every second, minute, or other time interval. Any 

or all of the indicators 66, 68, 70, 72 can be continually updated by receiving streaming data 

from the controller 50 of the power utility 48 or from the user's computer. For example, the 

charge time remaining indicator 66 can be updated by the controller 44 every second or minute 

based upon battery charge calculations made at the beginning of the charging session or made 

periodically during the charging session. As another example, the power used indicator can be 

updated by the controller 44 every second, minute, or in greater periods of time based upon the 

actual or estimated power delivered via the vehicle charging cord 22. As yet another example, 
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the charge cost per hour indicator 70 can be updated every second, minute or other time period 

based upon cost information retrieved by the controller 44 from the controller 50 of the power 

utility 48 or the user's computer, and/or can be updated immediately upon receiving streaming or 

batch-loaded power cost information from the controller 50 of the power utility 48 or the user's 

computer. 

[0081] The first screen 40 of the vehicle charging cord 22 illustrated in FI Gs. 2, 5-11 and 15 

also has a battery charge selector 74 by which a user can select the manner in which the vehicle 

charging cord 22 will charge a vehicle battery 20. By pressing the navigation buttons 36 and 

then the select button 38 described above, a user can highlight a desired manner in which the 

vehicle charging cord 22 will charge a vehicle battery 20 connected thereto. The battery charge 

selector options illustrated in FIGs. 6-9 include "OFF", "PROGRAMMED CHARGE", AND 

"MANUAL CHARGE", any of which can be highlighted and selected by a user as just 

described. Although a radio button format of the battery charge selector 74 is illustrated in the 

embodiment of FI Gs. 2, 5-11 and 15, the battery charge selector 7 4 can have any other form 

desired, including without limitation a drop-down or pop-up menu, and the like. Upon selecting 

the desired charge state as just described, the vehicle charging cord 22 can immediately begin a 

charging session by beginning to supply current to the battery 20 to which the vehicle charging 

cord 22 is connected (e.g., by closing a switch 92 coupled to the controller 44 as described in 

greater detail below), or can begin such a session after a user then presses the power button 34. 

For example, if the power button 34 is selected after the "MANUAL CHARGE" button has been 

selected, the controller 44 can causes the switch 92 to close without delay in order to begin 

charging the vehicle battery 20, whereas if the power button 34 is selected after the 

"PROGRAMMED CHARGE" button has been selected, the controller 44 can cause the switch 

92 to close only after one or more conditions have been met as will be described in greater detail 

below. In any case, once a user commands and enables the vehicle charging cord 22 to begin 

charging immediately or to begin charging at a later time based upon a set of instructions as 

described elsewhere herein, a vehicle charging session begins. 

[0082] The operational status of the vehicle charging cord 22 can be displayed by the vehicle 

charging cord 22 in a number of different manners and locations. For example, the vehicle 

charging cord status indicator 42 described above can be provided. Alternatively or in addition, 

one or more graphics (e.g., symbols, colors, and the like) providing the same general status 

indicators (e.g., off, charging in process, error) can be displayed elsewhere on the housing 28, 

20 
IPR2026-00378 

Tesla EX1002 Page 22



Attorney Docket No. 013350-9003-US20 

such as through a translucent or transparent portion of the housing 28, through a lens located on 

the housing 28, and the like. In this regard, one or more graphics can be printed on the interior 

and/or exterior of the housing 28, can be invisible or substantially not visible to a user when not 

illuminated, and can be illuminated by one or more lamps, LEDs or other light sources within the 

housing 28 when such graphics are to be displayed. By way of example only, the controller 44 

can display a battery charging symbol such as that shown in FI Gs. 7 and 8 in a first charge status 

display area 76A when a charging session is in process, or when the vehicle charging cord 22 is 

in the process of charging a battery 20 (as described in greater detail below, the battery 20 may 

not be actively charging the battery 20 at one or more times during a charging session). As 

another example, the controller 44 can display an error symbol such as that shown in FIG. 9 in 

the same or a different charge status display area 76B when any of the battery charging errors 

described above have been detected. Still other battery charging symbols indicating any other 

information regarding the status of the vehicle charging cord 22 and its operation can be 

displayed anywhere on the housing as a supplement to or in addition to the information shown on 

the display 32 described above. In some embodiments, one or more status display areas 76 as 

just described can even replace the display 32. 

[0083] With continued reference to the illustrated embodiment ofFIGs. 2, 5-11 and 15, in 

some embodiments, the controller 44 of the vehicle charging cord 22 can display two or more 

different screens upon the display 32. This control enables a user to view substantially more 

information than that available from other types of displays and from other types of controls and 

indicators on the housing 28. By way of example only, two such alternative screens 40A, 40B 

are illustrated in FI Gs. 10 and 11, respectively, and can be accessed in a number of different 

manners. In some embodiments, each screen 40, 40A, 40B is accessed by selecting a navigation 

button, such as by using navigation button 36 in the illustrated embodiment to highlight a desired 

navigation button on the screen 40, 40A, 40B. In other embodiments, one or more navigation 

buttons 36 on the housing 28 are provided to move between screens 40, 40A, 40B, such as 

forward and back buttons, a single button to scroll though two or more screens 40, 40A, 40B, 

and the like. Although three different screens 40, 40A, 40B can be shown upon the display 32 in 

the illustrated embodiment ofFIGs. 2, 5-11 and 15, any other number of displays (e.g., 1, 2, 4, or 

more) can be shown upon the display 32, and can include any number and arrangement of the 

indicators, selectors, and other information described herein. In still other embodiments, a single 

screen 40 is provided, only a portion of which is visible on the display 32 at any given time. In 
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such cases, other portions of the screen 40 can be viewed by scrolling in any desired direction 

using one or more navigation buttons 36 or other user-manipulatable controls on the housing 28. 

[0084] In the illustrated embodiment ofFIGs. 2, 5-11 and 15, the first screen 40 has two 

navigation buttons 78, 80, each of which causes the controller to display a different screen 40A, 

40B when selected by a user in the manner described above. When a first "PROGRAM A 

CHARGE" navigation button 78 is selected by a user, the controller 44 replaces the first screen 

40 with a second screen 40A shown in FIG. 10. This second screen 40A enables a user to 

change the manner in which the vehicle charging cord 22 will operate to charge one or more 

batteries 20 connected thereto. The second screen 40A also has navigation buttons 82, 84 that 

can be selected by a user to return to the first screen 40, whether by making one or more changes 

to operation of the vehicle charging cord 22 (by selecting the "GO" navigation button 84), or by 

making no changes to operation of the vehicle charging cord 22 (by selecting the "CANCEL" 

navigation button 84). In the illustrated embodiment, selection of either navigation button 82, 84 

on the second screen 40A will return the user to the first screen 40. 

[0085] A valuable feature of the vehicle charging cord 22 ofFIGs. 2, 5-11 and 15 is the 

ability of a user to at least partially control when the vehicle charging cord 22 will begin to 

charge one or more batteries 20 connected thereto. In many geographic locations, times of day, 

and times of the year, the ability of power utilities 48 to supply the full power demand of users is 

limited or is inadequate. Although power utilities can often generate or otherwise obtain 

additional power at peak periods, such power often comes at a higher price to the power utility 

48. Regardless of whether a higher price is paid by the utility, higher power prices are often 

charged to consumers of the power utility 22 during peak periods. In many cases, power utilities 

48 encourage their customers to consume power at non-peak periods, such as a nighttime, and 

often give significant discounts to those who consume power during such periods. The vehicle 

charging cord 22 of FI Gs. 2, 5-11 and 15 enables the user to take advantage of such cost savings 

by controlling when vehicle battery charging will occur. Even in those cases where savings to 

the power consumer are not provided, the vehicle charging cord 22 can be used to reduce power 

draw upon power utilities 48 at peak times and/or to better manage power consumption. 

[0086] With reference to FIG. 10, the second screen 40A (entitled the "Programmed 

Charge" screen in FIG. 10) can show any amount of the information shown on the first screen 40 

described above, such as the vehicle charging cord status indicator 42, the communication status 

indicator 54, the power connection status indicator 56, and the clock 58. The second screen 40A 
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enables a user to select a time at which the vehicle charging cord 22 will begin charging a battery 

20 connected thereto. For this purpose, the second screen 40A has a button 86 that can be 

selected (e.g., by user manipulation of the navigation and select buttons 36, 38 as described 

above) to set the vehicle charging cord 22 to begin charging at a desired time of day. This time 

of day can be changed and set by one or more time change buttons 88, such as by using the 

navigation buttons 36 to highlight one of the time change buttons 88 and by using the select 

button 38 to change the charge start time 90 displayed on the second screen 40A. Any other 

manner of changing and selecting a desired time can be used as desired, including without 

limitation drop down or pull-up menus displaying various charge start times that can be selected. 

[0087] Once a charge start time has been selected by a user as just described, the user can 

select the navigation button 82 described above to return to the first screen 40, and can command 

the vehicle charging cord 22 to begin a charging session by pressing the power button 34. By 

doing so, the controller 44 of the vehicle charging cord 22 will compare the start time 90 entered 

by the user to the current time of day (e.g., displayed by the clock 58 as described above), and 

will begin charging the battery 20 at the entered charge start time 90. With reference to FIG. 15, 

the vehicle charging cord 22 can have a relay or other electrical switch 92 coupled to the 

controller 44 and operable by the controller 40 to close at the charge start time 90. Once the 

charge start time 90 has been reached, the controller 40 can automatically close the switch 92, 

thereby supplying a current to the battery 20 for charging the battery 20. The switch 92 can 

remain closed until the controller 40 detects that the battery 20 is fully or sufficiently charged, 

until an error in charging is detected (as described above), or in some embodiments until a 

charge stop time or other triggering event occurs. When any such condition is reached, the 

switch 92 can open, thereby stopping current flow to the battery 20 and stopping the battery 

charging process. The vehicle charging cord 22 can be provided with any battery charge 

circuitry suitable for charging the battery 20. Such battery charge circuitry is well know, and can 

include one or more voltmeters and/or amp meters for this purpose. 

[0088] For example, the vehicle charging cord 22 illustrated in FIGs. 2, 5-11 and 15 includes 

an amp meter 94 and a volt meter 96 electrically coupled to a power line 98 supplying power to 

the battery 20. The controller 44 can utilize information from the amp meter 94 and/or volt 

meter 96 to determine whether the battery 20 is fully charged, and to automatically stop charging 

the battery 20 (e.g., by opening the switch 92) when the battery 20 is fully charged. 
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[0089] Accordingly, the vehicle charging cord 22 can be programmed to begin charging a 

battery 20 connected thereto at any time of day desired by a user. A user can therefore select an 

off-peak power time, and in some applications when the cost of power is reduced. 

[0090] It will be appreciated that the time selected by a user to begin charging the battery 20 

may not be the most optimal time for a power utility 48 to supply power for charging the battery 

20. For example, in an emergency or during an unexpected surge of power demand, an 

otherwise off-peak time to begin charging the battery 20 may not be desirable for the power 

utility 20. As another example, widespread use of the vehicle charging cord 22 may result in 

surges of power demand at particular off-peak times, such as at midnight, 1 a.m., 2 a.m., or other 

charge start times that may be commonly selected by users in programming the vehicle charging 

cord 22 as described above. Another valuable feature of the vehicle charging cord 22 illustrated 

in FIGs. 2, 5-11 and 15 can help to reduce or eliminate these problems. With reference again to 

FIG. 10, the second screen 40A has another button 100 that can be selected (e.g., by user 

manipulation of the navigation and select buttons 36, 38 as described above) to set the vehicle 

charging cord 22 to complete charging by a desired time of day. This time of day can be 

changed and set by one or more time change buttons 102, such as by using the navigation buttons 

36 to highlight one of the time change buttons 102 and by using the select button 38 to change 

the charge completion time 104 displayed on the second screen 40A. Any other manner of 

changing and selecting a desired time can be used as desired, including without limitation drop 

down or pull-up menus displaying various charge start times that can be selected. 

[0091] Once a charge start time has been selected by a user as just described, the user can 

select the navigation button 82 described above to return to the first screen 40, and can command 

the vehicle charging cord 22 to begin a charging session by pressing the power button 34. In 

such cases, the controller 44 receives the charge completion time 90 and can delay the start time 

at which battery charging will commence based upon one or more factors (described below). 

[0092] In some embodiments, the controller 44 automatically retrieves power information 

from a memory 106 coupled to the controller 44. This power information can include the cost of 

power per unit time, one or more pre-set times, and the like, and can be saved in the memory 106 

by the controller 44. The controller 44 can receive the power information from the transceiver 

46 of the vehicle charging cord 22, which can receive the power information in communication 

with the controller 50 and transceiver 52 of the power utility 48 and/or in communication with 

the user's computer. This communication can occur in any of the manners described above 
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regarding the communication between the controllers 44, 50 and/or between the controller 44 

and the user's computer. In this regard, the information can be originally produced by the power 

utility 48, or can be produced by a user entering the information into the user's computer for 

transfer to the controller 44 and memory 106 of the vehicle charging cord 22. 

[0093] The controller 44 can delay the time at which battery charging will begin based upon 

the power information just described, whether stored in the memory 106 of the vehicle charging 

cord 22 or retrieved from the power utility 48 without being stored in the memory 106. In some 

embodiments, the battery charging start determined by the controller 44 can be based upon a 

threshold cost of power reached over a period of time. This cost of power can be received 

periodically by the controller 44 from the power utility 48, such as by the controller 44 of the 

vehicle charging cord 22 polling the controller 50 of the power utility 48, or by the controller 50 

of the power utility 48 regularly sending or streaming updated cost of power information to the 

controller 44 of the vehicle charging cord 22. Upon reaching a desired cost of power (e.g., 

$0.50/hr., $0.45/hr., $0.40/hr.), the controller 44 of the vehicle charging cord 44 can 

automatically cause the switch 92 to close, thereby charging the vehicle battery 20. This 

threshold cost of power can be input by a user into the vehicle charging cord 22 in any of the 

manners described above in connection with other information entry, such as by another data 

entry field similar to that of the desired charge start time 90 or the desired charge completion 

time 104. 

[0094] In some embodiments, the controller 44 can also automatically cause the switch 92 to 

open if a desired cost of power threshold is reached, thereby interrupting battery charging. In 

such cases, battery charging can resume in the same manner as it began when the cost of power 

lowers as detected by the controller 44 of the vehicle charging cord 22. Any number of 

interruptions and resumptions in charging the vehicle battery 20 can take place in this manner. 

[0095] In some embodiments, the controller 44 detects a command from the user to begin a 

charging session, and through communication with the controller 50 of the power utility 48 

(whether initiated by the controller 44 of the vehicle charging cord 22 or initiated by the 

controller 50 of the power utility 48 by periodic polling or in any other manner), provides a 

signal to the controller 50 of the power utility 48 that a charging session has been requested. 

Upon receiving this signal, the controller 50 of the power utility 48 can request or otherwise 

receive the charge completion time 104 from the controller 44 of the vehicle charging cord 22. 

In some embodiments, additional information regarding the charging session can also be 
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received, such as the level of charge of the battery 20 connected to the vehicle charging cord 22, 

and/or the estimated charge time remaining (discussed above in connection with the charge time 

remaining indicator 66). Still other information can be received by the controller 50 of the 

power utility 48, such as the capacity of the battery 20, the battery type, the manufacturer of the 

battery 20, the model or other identification information of the battery 20, and/or the battery age. 

[0096] Any or all of this information can be retrieved by or transmitted to the controller 44 of 

the vehicle charging cord 44 by communication with a controller 108 of the battery 20 (i.e., for 

batteries 20 having an integrated circuit or other controller adapted for communication with 

another controller, otherwise known as "smart batteries") or vehicle. For example, the battery 

capacity, type, manufacturer, model or other identification information, and/or age can be stored 

in a memory (not shown) of the battery 20 coupled to and accessible by a controller 108 of the 

battery 20. This information can be stored in the memory of the battery 20 by the manufacturer, 

supplier, and/or servicer of the battery 20, or in some embodiments by a user. As another 

example, any or all of this information can be stored in a memory (not shown) of the vehicle 18 

coupled to and accessible by a controller 108 of the vehicle 18. This information can be stored 

in the memory of the vehicle 18 by the manufacturer, supplier, and/or servicer of the vehicle 18, 

or in some embodiments by a user. For example, upon installation of a battery into the vehicle 

18, the installer can access the controller 108 of the vehicle 18 in a conventional manner to 

record the battery capacity, type, manufacturer, model or other identification information, and/or 

age in a memory associated with the vehicle 18. Any of this information can be transmitted to or 

retrieved by the controller 44 of the vehicle charging cord 22 automatically upon connection to 

the vehicle 18 or at any other time, and in some embodiments can be stored in the memory 106 

of the vehicle charging cord 22. In some embodiments, any of this information can then be 

retrieved from the memory 106 of the vehicle charging cord 22 and/or from the memory of the 

vehicle 18 for transmission to the controller 50 of the power utility 48 or for determining when to 

begin charging a battery 20 based upon any of the embodiments described herein. 

[0097] Based upon the battery information obtained by the power utility 48 as described 

above, the power utility 48 can determine an desirable time to begin charging the battery 20 

connected to the vehicle charging cord 22. This time can be based upon a number of factors that 

are specific to the requested charging session, such as the charge time completion for the 

requested charging session, as well as other factors that are independent of the requested 

charging session, such as the current and anticipated power draw by other customers of the 
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power utility 48, and/or the current and anticipated cost of power to the power utility 48. 

Accordingly, based upon the battery information obtained by the power utility 48, the power 

utility 48 can control when the vehicle charging cord 22 starts to charge the battery 20 connected 

thereto. This control can occur, for example, by sending a signal from the controller 50 of the 

power utility 48 to the controller 44 of the vehicle charging cord 22 at a desired start time to 

trigger closure of the switch 92, or by sending a signal from the controller 50 of the power utility 

48 to the controller 44 of the vehicle charging cord 22 to close the switch 92 at a particular future 

time (which time can be stored in the memory 106 of the vehicle charging cord 22 or can begin a 

timer counting to that particular time of day), or in other manners. In this manner, the power 

utility 48 can maintain a degree of control over power draw while still following an instruction 

by the user to complete a vehicle charging session by a desired time. 

[0098] As just described, in some embodiments the power utility 48 can control when the 

vehicle charging cord 22 begins charging a battery 20 connected thereto. Alternatively or in 

addition, in some embodiments the power utility 48 can interrupt charging of a vehicle battery 20 

in the event that it is desirable to delay the remainder of the charging process, such as during a 

surge of demand occurring while a battery 20 is being charged, in an emergency, and the like. 

This interruption can occur, for example, by sending a signal from the controller 50 of the power 

utility 48 to the controller 44 of the vehicle charging cord 22 at a desired interruption time to 

trigger the switch 92 to open, or by sending a signal from the controller 50 of the power utility 48 

to the controller 44 of the vehicle charging cord 22 to open the switch 92 at a particular future 

time (which time can be stored in the memory 106 of the vehicle charging cord 22 or can begin a 

timer counting to that particular time of day), or in other manners. The power utility 48 can 

resume charging the vehicle battery 20 in the same manner as described above in connection 

with beginning to charge the vehicle battery 20. Any number of interruptions and resumptions in 

charging the vehicle battery 20 can take place based upon the desires and needs of the power 

utility 48 and the power draw upon the power utility 48. 

[0099] Although it is desirable in some applications to delay the time at which charging of 

the vehicle battery 20 will begin based upon any of the embodiments described herein, it is also 

desirable in many cases to insure that a minimum level of battery power is immediately available 

to the user. This minimum level of battery power can be needed, for example, in case of 

emergency, or in the event that the user unexpectedly needs use of the vehicle 18. In such cases, 

the vehicle charging cord 22 illustrated in FIGs. 2, 5-11 and 15 has another valuable feature. 
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With particular reference to FIG. 10, the second screen 40A of the illustrated vehicle charging 

cord 22 has a button 110 that can be selected (e.g., by user manipulation of the navigation and 

select buttons 36, 38 as described above) to set the vehicle charging cord 22 to immediately 

begin charging the battery 20 until a minimum threshold level of battery charge has been reached 

regardless of whether a programmed charge has also been selected as described above. This 

minimum threshold level of battery charge can be changed and set by one or more charge level 

buttons 112, such as by using the navigation buttons 36 to highlight one of the charge level 

buttons 112 and by using the select button 38 to change the minimum threshold level of battery 

charge 114 displayed on the second screen 40A. Any other manner of changing and selecting a 

desired minimum level of battery charge can be used as desired, including without limitation 

drop down or pull-up menus displaying various levels of battery charge that can be selected. 

[00100] When the button 110 is selected (and in some embodiments, after the user selects the 

navigation button 82 described above to return to the first screen 40, and after the user 

commands the vehicle charging cord 22 to begin a charging session by pressing the power button 

34), the controller 44 determines whether the charge level of the vehicle battery 20 connected 

thereto is below the threshold input by the user. The battery charge level can be determined as 

described above. If the battery charge level is below the threshold input by the user, or in some 

cases at or below the threshold input by the user, the controller 44 of the vehicle charging cord 

22 automatically causes the switch 92 to close, thereby charging the vehicle battery 20 without 

delay. If the user has also requested a programmed charge as described above, the vehicle 

charging cord 22 continues to charge the vehicle battery 20 until the minimum threshold level of 

battery charge 114 has been reached. At this time, the vehicle charging cord 22 resumes 

operation in programmed mode. For example, if the charge start time 90 has already passed or if 

the current cost of power is below the desired cost of power as described above, the controller 44 

can continue to charge the vehicle battery 20, and can do so without interruption following 

battery charging to the minimum threshold level of battery charge as just described. As another 

example, if the power utility 48 had determined that the vehicle battery 20 should be charged 

(e.g., based at least in part upon a charge completion time 104 entered by a user as also described 

above), the controller 44 can continue to charge the vehicle battery 20, and can do so without 

interruption following battery charging to the minimum threshold level of battery charge as just 

described. 
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[00101] Of course, if the vehicle charging cord 22 is operating in a manual charge mode (e.g., 

not based upon a time of day as selected using buttons 86 and 100), the vehicle charging cord 22 

can begin to charge the vehicle battery 20 immediately after the user presses the power button 

34, regardless of the degree to which the battery charge has been depleted. 

[00102] In some embodiments, user control over additional functions and features of the 

vehicle charging cord 22 is enabled by further controls and menus. Additional controls and 

menus can be shown on the display 32 in either or both of the screens 40, 40A described above, 

or in any number of additional screens. By way of example only, the vehicle charging cord 22 of 

the embodiment illustrated in FIGs. 2, 5-11 and 15 has a third screen 40B shown in FIG. 11. 

This third screen 40B can be a utilities screen accessed by a user when the "UTILITIES" 

navigation button 80 is selected in a manner as described above. The third screen 40B also has 

navigation buttons 116, 118 that can be selected by a user to return to the first screen 40, whether 

by making one or more changes to operation of the vehicle charging cord 22 (by selecting the 

"GO" navigation button 116), or by making no changes to operation of the vehicle charging cord 

22 (by selecting the "CANCEL" navigation button 118). In the illustrated embodiment, selection 

of either navigation button 116, 118 on the third screen 40B will return the user to the first screen 

40. 

[00103] With continued reference to FIG. 11, the third screen 40B can show any amount of 

the information shown on the first screen 40 described above, such as the vehicle charging cord 

status indicator 42, the communication status indicator 54, the power connection status indicator 

56, and the clock 58. The third screen 40B can include a battery charge rate selector 120 

enabling a user to change the amperage at which the vehicle charging cord 22 charges a battery 

20 connected to the vehicle charging cord 22. This amperage can be changed and set by one or 

more amperage level buttons 122, such as by using the navigation buttons 36 to highlight one of 

the amperage level buttons 122 and by using the select button 38 to change the amperage of the 

vehicle charging cord 22 displayed on the third screen 40B. Any other manner of changing and 

selecting a charging amperage can be used as desired, including without limitation drop down or 

pull-up menus displaying various charging amperages that can be selected. Although not shown 

in FIG. 11, in other embodiments, a similar selector can be used to also or instead change the 

voltage at which the vehicle charging cord 22 charges a battery 20 connected to the vehicle 

charging cord 22. 
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[00104] Additional features that can be used in any of the vehicle charging cord embodiments 

described and/or illustrated herein relate to communication settings of the vehicle charging cord 

22. For example, the third screen 40B of the vehicle charging cord 22 illustrated in FIGs. 2, 5-11 

and 15 includes a selector 124 that can be selected by a user to enable and disable Bluetooth® 

wireless communication with another controller, such as the processor of a user's computer. In 

other embodiments, the same or different selector can be used to enable and disable other types 

of wireless and wired communication with another controller. The third screen 40B of the 

illustrated embodiment also has a selector 126 that can be selected by a user to enable and 

disable wireless and/or wired communication with a power utility 48. 

[00105] In some embodiments, the controller 44 of the vehicle charging cord 22 can send a 

communication to the user in the event that one or more different events associated with a 

vehicle charging session occur. By way of example only, by using conventional power detection 

circuitry, the controller 44 can detect when a supply of power to the vehicle charging cord 22 has 

been interrupted, such as in a power failure in the electrical system of the user, at the power 

utility, or anywhere in between. Identifying and communicating this status to a user can be very 

important to the user, enabling the user to find another source of electrical power to charge the 

user's vehicle 18, or at least enabling the user to make appropriate plans based upon the existing 

level of charge in the vehicle battery 20. As another example, and by using conventional battery 

diagnostic circuitry, the controller 44 can detect when the battery 20 connected thereto is fully 

charged or has reached any other level of charge (e.g., a minimum battery charge level as 

described above). Still other events that can be detected and communicated to the user include a 

battery fault condition, a problem with the vehicle charging cord 22, and the like. 

[00106] Upon detection of any of the events just described, the controller 44 of the vehicle 

charging cord 22 can send a communication to the user providing notice of the event. For 

example, the third screen 40B of the vehicle charging cord 22 shown in FIG. 11 includes a 

selector 128 that can be selected by a user to enable and disable the controller 44 automatically 

sending a communication indicating that power supply to the vehicle charging cord 22 has been 

interrupted. As another example, the third screen 40B of the vehicle charging cord 22 shown in 

FIG. 11 includes a selector 130 that can be selected by a user to enable and disable the controller 

44 automatically sending a communication indicating that the battery 20 to which the vehicle 

charging cord 22 is connected is fully charged. 
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[00107] The controller 44 of the vehicle charging cord 22 can communicate any of the events 

described above in a number of different manners. For example, the vehicle charging cord 22 

can have a speaker or other sound emitting device (not shown) coupled to the controller 44 and 

capable of emitting an auditory alarm when any of the above-described events have occurred. 

The audible alarm can be emitted once upon the occurrence of the event, or can be emitted upon 

the occurrence of the event and at periodic times (e.g., every 5 minutes, every hour, and the like) 

after the occurrence of the event. As another example, the controller 44 of the vehicle charging 

cord 22 can transmit a wired or wireless signal to the user's computer and/or to the power utility 

48 (i.e., to the controller 50 of the power utility 48) in any of the manners of communication 

described above in connection with the controller 50. Such a signal can automatically trigger a 

visual or auditory alarm or other notice via the user's computer and/or the controller 50 of the 

power utility 48, such as by automatically generating a text message or e-mail from the controller 

50 of the power utility 48 to a computer, phone, PDA, or other device of the user, by 

automatically generating a text message or e-mail from the user's computer to a phone, PDA, or 

other device of the user, by displaying an alert on the user's computer, and the like. Another 

mode of communication to the user include an automatically generated telephone call from the 

power utility 48 (triggered by and/or under control of the controller 50) or the user's computer to 

a phone of the user, followed by an automatically generated voice message communicating the 

event and played by phone to the user when the phone is answered. Still other modes of alerting 

the user to any of the events described above are possible, and fall within the spirit and scope of 

the present invention. 

[00108] In the illustrated embodiment of FI Gs. 2, 5-11 and 15, the controller 44 of the vehicle 

charging cord 22 responds to detection of power interruption or completion of battery charge by 

either causing an e-mail to be sent to the user and/or by generating an auditory alarm from the 

vehicle charging cord 22 based upon whether respective selectors 132, 134 for such modes of 

communication are selected on the third screen 40B illustrated in FIG. 11. In other 

embodiments, other modes of communication can be similarly enabled and disabled by selection 

of other selectors. 

[00109] FIG. 12 illustrates another embodiment of a vehicle charging cord according to the 

present invention. This embodiment employs much of the same structure and has many of the 

same properties as the embodiments of the vehicle charging cord described above in connection 

with FIGs. 2, 5-11 and 15. Accordingly, the following description focuses primarily upon the 
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structure and features that are different the embodiments described above in connection with 

FIGs. 2, 5-11 and 15. Reference should be made to the description above in connection with 

FI Gs. 2, 5-11 and 15 for additional information regarding the structure and features, and possible 

alternatives to the structure and features of the vehicle charging cord illustrated in FIG. 12 and 

described below. Structure and features of the embodiment shown in FIG. 12 that correspond to 

structure and features of the embodiment of FI Gs. 2, 5-11 and 15 are designated hereinafter in 

the 200 and 300 series of reference numbers. 

[00110] The embodiment of the vehicle charging cord 222 shown in FIG. 12 provides an 

example of how the various indicators, selectors, and user-manipulatable controls can take 

different forms and be located in different positions and arrangements on the housing 228, and 

how the vehicle charging cord 222 can have any sub-combination of the features and elements 

described above (e.g., any sub-combination of the various indicators, selectors, and user­

manipulatable controls described above). The illustrated vehicular charging cord 222 does not 

have an LCD display as shown in the embodiment of FI Gs. 2, 5-11 and 15, and instead has a 

number of LED displays and indicators. For example, the illustrated vehicular charging cord 222 

utilizes an LED display for the battery charge level indicator 260, clock 258, charge time 

remaining indicator 266, power used indicator 268, charge cost per hour indicator 270, total cost 

indicator 272, and charge start time/charge completion time indicator 290, 304 (both of which 

are combined into a common indicator as shown). As another example, the illustrated vehicular 

charging cord 222 utilizes individual LED lights for the vehicle charging cord status indicator 

242 and the communication status indicator 254. The use of LED displays and LED lights can 

reduce manufacturing costs of the vehicle charging cord 222, and in some embodiments can 

provide a design of the vehicle charging cord 222 less susceptible to damage compared to the use 

of LCD and other displays. 

[00111] As described above in connection with the illustrated embodiment ofFIGs. 2, 5-11 

and 15, the battery charge level indicator 260 and clock 258 can display information in any form 

desired. For example, the battery charge level indicator 260 shown in FIG. 12 is a numerical 

percentage of full charge, but can take any of the other forms described above in connection with 

the battery charge level indicator 60 of the embodiment ofFIGs. 2, 5-11 and 15. 

[00112] In contrast to the selectors 7 4 on the first screen 40 in the embodiment of FI Gs. 2, 5-

11 and 15, the selectors 274 in the illustrated embodiment of FIG. 12 are individual buttons of 

any conventional type, including any of the button types described above in connection with the 
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power, navigation, and select buttons 34, 36, 38 of the embodiment of FI Gs. 2, 5-11 and 15. By 

pressing any of the four buttons 274, a user can start a manual charge, start a programmed charge 

of the type described above in connection with the charge start time 90 illustrated in FIG. 10 

(i.e., start charging at a time entered by the user), start a programmed charge of the type 

described above in connection with the charge completion time 104 illustrated in FIG. 10 (i.e., 

start charging based upon power utility control and complete charging by a time entered by the 

user), and stop the vehicle charging cord 222 from charging a battery 20 connected thereto. 

[00113] Also, in contrast to the time change buttons 88, 102 on the second screen 40A in the 

embodiment ofFIGs. 2, 5-11 and 15, the time change buttons 288, 302 in the illustrated 

embodiment of FIG. 12 are mechanical buttons of any type, including any of the button types 

described above in connection with the power, navigation, and select buttons 34, 36, 38 of the 

embodiment ofFIGs. 2, 5-11 and 15. By pressing on the buttons 288,302 to the left of the 

charge start time/charge completion time indicator 290, 304, the hour of the time displayed by 

the charge start time/charge completion time indicator 290, 304 can be adjusted, whereas by 

pressing on the buttons 288, 302 to the right of the charge start time/charge completion time 

indicator 290, 304, the minutes of the time displayed by the charge start time/charge completion 

time indicator 290, 304 can be adjusted. In other embodiments, any other number, position, and 

type of time change buttons can be used to adjust the time on the charge start time/charge 

completion time indicator 290, 304. Following entry of a desired time, a user can press any of 

the first three selectors 274 (followed in some embodiments by pressing the power button 234) to 

begin a charging session. 

[00114] Although LEDs are used in the illustrated embodiment of FIG. 12 for various 

indicators and selectors 258, 260, 242, 254, 266, 268, 270, 272, 290, 304, any other type of light­

emitting device can instead be used as desired. 

[00115] The various embodiments of the vehicle charging cords 22, 222 described above and 

illustrated in FI Gs. 2, 5-12 and 15 can provide significant advantages relating to the portability of 

the vehicle charging cords 22, 222. By virtue of the fact that the opposite ends 24, 26 of the 

vehicle charging cords 22, 222 are releasably connected to an electrical system providing a 

source of electrical power and to the battery 20 of a vehicle, respectively, and by virtue of the 

fact that the other components of the vehicle charging cord cords 22, 222 are contained within a 

housing to define a single integral unit, the vehicle charging cords 22, 222 are portable, can be 

readily moved from vehicle to vehicle, can thereby be used to charge any number of different 
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vehicles, and can be moved into and out of ( and can be transported by) vehicles with ease. Also, 

portable charging cords 22,222 of the type described above and illustrated in FIGs. 2, 5-12 and 

15 can be purchased by a user and can be releasably connected to the battery 20 of a vehicle 18, 

thereby eliminating the need to service the vehicle 18 or to the electrical system at which the 

vehicle will be charged. This can be particularly useful in cases where the ability to charge the 

battery 20 of the vehicle 18 in different locations only having standard electrical outlets ( and 

otherwise not being specially adapted to charge electric vehicles) is important or desirable. 

[00116] In other embodiments, either end 24, 26 of the charging cord 22, 222 can be 

permanently secured to the electrical system of the house, building, or other facility and/or to the 

vehicle 18, 218, respectively. For example, one end 24 of the charging cord 22, 222 can be 

permanently secured to the electrical system of the house, building, or other facility (i.e., not 

intended or adapted for removal by a user, such as by being wired directly into a junction box or 

circuit breaker of the electrical system of the house, building, or other facility). In such cases, 

the charging cord 22, 222 can be wound upon and stored in a floor standing, wall-mounted, or 

ceiling-mounted reel (not shown), such as those disclosed in U.S. Patent No. 6,439,360, the 

entire disclosure of which is incorporated herein by reference. The reel can be spring-loaded to 

enable the vehicle charging cord 22, 222 to be easily wound upon the reel for storage, or can be 

manually turned for this purpose. In such embodiments, the majority, all, or almost all of the 

length of the charging cord 22, 222 can be defined between the housing 28, 228 and the end 226 

of the charging cord 22, 222 intended for connection to the electrical system of the facility. In 

this manner, the majority or almost all of the vehicle charging cord 22, 222 can be conveniently 

stored. Such vehicle charging cords provide a significant benefit to users desiring to charge two 

or more vehicles 18,218 at the same facility using the same vehicle charging cord 22,222, such 

as for charging one vehicle 18, 218 during the day and for charging another vehicle 18, 218 at 

night using the same vehicle charging cord 22, 222. The use of one vehicle charging cord 22, 

222 for two or more vehicles 18,218 can provide significant cost savings to the user(s) of the 

vehicles 18,218. 

[00117] As another example, one end 26 of the charging cord 22, 222 can be permanently 

secured to the vehicle 18, 218 (i.e., not intended or adapted for removal by a user, such as by 

being permanently connected to one or more wiring harnesses of the vehicle, or by being 

connected to an electrical junction box or fuse box of the vehicle 18,218). In such cases, the 

charging cord 22, 222 can also be wound upon and stored on a reel (not shown) carried by the 
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vehicle 18,218, such as the reels disclosed in U.S. Patent No. 6,439,360 and incorporated by 

reference above. The reel can be mounted directly to the frame of the vehicle 18,218, an interior 

surface of a body part of the vehicle 18,218, to a bracket or other fixture (e.g., radiator mounting 

bracket, alternator or battery mounting bracket, and the like) of the vehicle 18, 218, to the front 

or rear bumper of the vehicle 18, 218, or to any other location providing suitable strength to 

carry the reel and vehicle charging cord 18, 218. As described above, the reel can be spring­

loaded to enable the vehicle charging cord 22, 222 to be easily wound upon the reel for storage 

on the vehicle, or can be manually turned for this purpose. In such embodiments, the majority, 

all, or almost all of the length of the charging cord 22, 222 can be defined between the housing 

28, 228 and the end 224 of the charging cord 22, 222 intended for connection to the vehicle 18, 

218. In this manner, the majority or almost all of the vehicle charging cord 22, 222 can be 

conveniently stored on the vehicle. The vehicle-mounted vehicle charging cord 22, 222 provides 

a significant benefit for users needing to charge their vehicle battery 20, 220 in multiple 

locations, as the vehicle charging cord 22, 222 is conveniently carried by the vehicle 18, 218 

from destination to destination. 

[00118] Although reel-based vehicle charging cords as just described are described in 

connection with vehicle charging cords 22, 222 not intended for release by a user from both the 

vehicle 18, 218 and the electrical system of the facility, it should be noted that the other portable 

vehicle charging cord embodiments described and/or illustrated herein (i.e., those intended for 

user release at both ends) can also include a spring-loaded or non-spring-loaded reel as just 

described. In this manner, such vehicle charging cords 22, 222 can be quickly and conveniently 

placed in a relatively portable and compact state. 

[00119] FIGs. 13, 14, and 16 illustrate an embodiment of a vehicle charging system according 

to the present invention. This embodiment employs much of the same structure and has many of 

the same properties as the embodiments of the vehicle charging cord described above in 

connection with FIGs. 2, 5-12 and 15. Accordingly, the following description focuses primarily 

upon the structure and features that are different the embodiments described above in connection 

with FIGs. 2, 5-12 and 15. Reference should be made to the description above in connection 

with FIGs. 2, 5-12 and 15 for additional information regarding the structure and features, and 

possible alternatives to the structure and features of the vehicle charging system illustrated in 

FI Gs. 13, 14, and 16 and described below. Structure and features of the embodiment shown in 
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FI Gs. 13, 14, and 16 that correspond to structure and features of the embodiment of FI Gs. 2, 5-12 

and 15 are designated hereinafter in the 400 and 500 series ofreference numbers. 

[00120] Despite the significant advantages provided by the portable vehicle charging cords 

22,222 described above in connection with FIGs. 2, 5-12 and 15, other significant advantages 

are realized by incorporating the elements and features of the vehicle charging cords 22, 222 into 

a vehicle 18. With reference to FIGs. 13, 14, and 16, the illustrated vehicle charging system uses 

much of the same elements and features described above in connection with the various 

embodiments of the vehicle charging cords 22, 222. In this regard, FIG. 13 illustrates a portion 

of the dashboard of a vehicle 18, and includes a battery charge level indicator 460 integrated into 

the same part of the vehicle dashboard as an oil temperature indicator 538. Also integrated into 

the same portion of the dashboard, by way of example only, is a vehicle charging status indicator 

442. The vehicle charging status indicator 442 shown in FIG. 13 can be similar to the charge 

status display area 76 described above in connection with the vehicle charging cord 22 of FI Gs. 

2, 5-11 and 15. Accordingly, one or more lights can be used to illuminate the words "MANUAL 

CHARGING IN PROCESS" when the vehicle battery charging system is in a manual charging 

mode as described above, whereas one or more other lights can be used to illuminate the words 

"PROGRAMMED CHARGE IN PROCESS" when the vehicle battery charging system is in a 

programmed charging mode as also described above. Any other manner of displaying the 

vehicle charging status indicator 442 can be used as desired, including without limitation an LED 

or LCD display, one or more lamps adjacent printed graphics, and the like. 

[00121] With continued reference to the illustrated embodiment of FI Gs. 13, 14, and 16, the 

illustrated vehicle charging system can include a display 432 located in the console of the vehicle 

18. As used herein, the term "console" refers to any portion of the interior of a vehicle (i.e., in 

the interior passenger cabin of the vehicle) having one or more manual or electronic controls for 

controlling operation of a vehicle 18 and/ or one or more indicators showing the status of vehicle 

operation. For example, the console of a vehicle 18 can include a dashboard having a 

speedometer, odometer, RPM gauge, oil temperature gauge, and the like, a navigation screen 

with associated indicators and/or controls, HVAC indicators and controls, an entertainment 

center (e.g., radio, DVD or other video system, CD, MP3 or other audio system, and the like) 

with associated indicators and controls, environmental temperature indicators, travel direction 

indicators, and the like. The console can be located immediately in front of the driver, to either 

side of the driver, in central forward area of the vehicle cabin, in an area between the driver's 
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seat and an adjacent passenger seat, in an interior location on the roof or otherwise at a higher 

elevation than a horizontal line of sight of the user, and the like. Also, the console of the vehicle 

can extend to and be positioned in any combination of these interior vehicle locations, such as a 

single console including the dashboard and central area between the driver and passenger seats. 

[00122] In some embodiments, the selectors and indicators (including any displays) of the 

vehicle charging system are located in their own dedicated console, whereas in other 

embodiments, the console carrying such features also carries other vehicle indicators and 

controls. Also, the selectors and indicators (including any displays) of the vehicle charging 

system can be located in two or more consoles, if desired, such as one or more indicators located 

in the dashboard console of the vehicle 18 and the remainder located in another console located 

between the driver and passenger at the front of the passenger compartment. Any combination 

of selectors and indicators located in any combination of vehicle consoles is possible, and falls 

within the spirit and scope of the present invention. 

[00123] The display 432 shown in FIG. 14 is a touch screen display 432, and includes many 

of the same indicators and selectors used in the vehicle charging cord embodiments described 

above in connection with FIGs. 2, 5-11 and 15. In particular, the display 432 includes a charge 

time remaining indicator 466, power used indicator 468, charge cost per hour indicator 470, and 

total cost indicator 472 like those of the vehicle charging cords 22, 222 described and illustrated 

above. Also, the illustrated display 432 includes another vehicle charging status indicator 442 

that can be used in addition to or in place of that shown in FIG. 13, and a communication status 

indicator 454 and power connection status indicator 456 similar to those described above in 

connection with the illustrated embodiment of FI Gs. 2, 5-11 and 15. Although a clock can also 

be included on the display 432, a clock is not included in the display 432 of FIG. 14 in lieu of 

another clock of the vehicle 18 located elsewhere on the dashboard or console of the vehicle 18. 

This other clock can be connected to the same controller 444 (see FIG. 16) as the rest of the 

vehicle charging system, thereby providing the controller 444 with the time of day information 

needed to begin programmed charging operations as described above. 

[00124] The display 432 illustrated in FIG. 14 can display multiple screens 440 to be shown 

upon the display 432, thereby enabling a significantly greater amount of battery and battery 

charging information to be shown on the display, and/or enabling a greater degree of control over 

the vehicle charging system Like the vehicle charging cords 22, 222 described above, 

navigation between screens 440 on the display 432 is enabled by navigation buttons on the 
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screens. For example, the screen 440 shown in FIG. 14 includes two navigation buttons 478, 480 

like those of the illustrated embodiment of FI Gs. 2, 5-11 and 15 described above. By pressing 

one of the navigation buttons 478 (entitled "PROGRAMMED CHARGE SETUP"), the screen 

440 is replaced by a charge programming screen (not shown) having any or all of the indicators 

and selectors 42, 54, 56, 58, 82, 84, 86, 88, 90, 100, 102, 104, 110, 112, and/or 114 described 

above in connection with the second screen 40A in FIG. 10. These indicators and selectors can 

have the same or any other arrangement upon the programming screen. By pressing the other 

navigation button 480 (entitled "UTILITIES"), the screen 440 is replaced by a utilities screen 

(also not shown) having any or all of the indicators and selectors 42, 54, 56, 58, 116, 118, 120, 

122, 124, 126, 128, 130, 132, and/or 134 described above in connection with the third screen 

40B in FIG. 11. These indicators and selectors can have the same or any other arrangement upon 

the utilities screen. 

[00125] To begin or stop a manual or programmed charging session, the embodiment of the 

present invention illustrated in FIGs. 13, 14, and 16 can include a single power button that in 

some embodiments can change text to indicate whether a selection can be made by a user to start 

or stop a charging session (e.g., changing from "START CHARGE" to "STOP CHARGE" once 

a user selects "START CHARGE", or changing from "STOP CHARGE" to "START 

CHARGE" once the user selects "STOP CHARGE"). In other embodiments, such as that shown 

in FIGs. 13, 14, and 16, the screen 440 can include separate buttons 434A, 434B to start or stop a 

charging session, such as to start a manual charge if none of the selectors for a programmed 

charge have been selected on a programming screen, or to start a programmed charge of any type 

described herein. 

[00126] Although the in-console display 432 illustrated in FIG. 14 is a touch screen display 

432, the display 432 can be any other type of display, such as the other types of displays 

described and illustrated herein. For example, the touch screen display 432 can be replaced by a 

display such as that shown in FIGs. 5-11 or FIG. 12, in which cases the vehicle charging system 

can include navigation buttons (e.g., adjacent the display 432) enabling a user to navigate 

through a screen and to select any selectors upon the display 432. As another example, the touch 

screen display 432 can be replaced by any combination of buttons, switches, dials, or other user­

manipulatable controls; LEDs and other lights; and displays (e.g., see FIG. 12). 

[00127] A schematic diagram of the vehicle charging system in which an in-console display 

432 is utilized and/or in which the in-console vehicle charging selectors and indicators are 
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otherwise utilized is shown in FIG. 16. Like the embodiments ofFIGs. 2, 5-12 and 15 described 

above, the system illustrated in FIG. 16 is releasably coupled to a source of power 412 operated 

and controlled by a power utility 448 having a transceiver 452 and controller 444 (e.g., a 

computer) that can communicate via a PLC system with the controller 444 of the vehicle 

charging system In the illustrated embodiment of FIG. 16, however, the display 432 and other 

controls and indicators are located in one or more in-cabin consoles of the vehicle 418. 

Therefore, a power cord 540 having ends 424, 426 described above in connection with the 

embodiments of FI Gs. 2, 5-12 and 15 (but without the housing and other components carried in 

or on the housing) can be used to releasably connect the battery 420 of the vehicle 418 with the 

electrical system of the facility used to charge the battery 420 as also described above. As with 

the earlier-described embodiments, the power cord 540 can be releasably coupled to the vehicle 

418, and in other embodiments can instead be stored on-board the vehicle 418 when not in use 

(e.g., by a cord reel mounted on the vehicle as described above). Also as with the earlier­

described embodiments, the power cord 540 can also or instead be releasably coupled to the 

electrical system of the house, office, or other facility to enable the power cord 540 to be more 

readily and easily moved within and removed from the facility, or can be permanently connected 

to the electrical system 

[00128] With continued reference to FIG. 16, the illustrated vehicle charging system also 

includes a transceiver 446 for communication between the controller 444 on board the vehicle 

418 and the transceiver 452 and controller 440 of the power utility 448, a power transformer 536, 

an amp meter 494, a volt meter 496, a switch 492, and a memory 506 performing the same 

functions described above in conjunction with the embodiments ofFIGs. 2, 5-12, and 15. It 

should be noted that the controller 444 of the vehicle charging system can be a dedicated 

controller (e.g., a processor or set of discrete logic elements) separate from the other controllers 

of the vehicle (e.g., those used to control vehicle startup, vehicle access and security, and engine 

operation, smart battery controllers, and the like), or can be the same as such other controller(s). 

Accordingly, the electronics of the vehicle charging system according to some embodiments of 

the present invention can be fully or partially integrated into one or more other controllers of the 

vehicle, or can be separate therefrom. In either case, the controller 444 can be located within a 

housing (not shown), and can be connected via suitable wiring harnesses or other wired or 

wireless electrical connections to an electrical connector on the vehicle (adapted for releasable 

mating connection to an external power cord as described above) or to a power cord carried by 

the vehicle as also described above. Similarly, the memory 506, transceiver 446, and clock can 
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be dedicated solely for operation of the vehicle charging system as described in earlier 

embodiments, or can instead be shared by other systems of the vehicle 418. 

[00129] The vehicle charging system shown in FIG. 16 can function in the same manners 

described above in connection with the embodiments of FI Gs. 2, 5-12, and 15, it being 

understood that communications, power control, programming, and other features of the vehicle 

charging system are performed on-board the vehicle 418 rather than in a vehicle charging cord as 

shown in FIGs. 2, 5-12, and 15. Accordingly, power supply and communications in the 

embodiment of FIG. 16 can include power supply and communications over one or more suitable 

power cords, wiring harnesses, and the like of the vehicle performing the same functions 

(including PLC and power transmission functions) as the flexible power cords on both sides of 

the housings 28,228 illustrated in FIGs. 2 and 5-12. 

[00130] FIG. 3 illustrates another embodiment of a vehicle charging system according to the 

present invention. This embodiment employs much of the same structure and has many of the 

same properties as the embodiments of the vehicle charging cord described above in connection 

with FIGs. 2, 5-12 and 15. Accordingly, the following description focuses primarily upon the 

structure and features that are different the embodiments described above in connection with 

FIGs. 2, 5-12 and 15. Reference should be made to the description above in connection with 

FIGs. 2, 5-12 and 15 for additional information regarding the structure and features, and possible 

alternatives to the structure and features of the vehicle charging system illustrated in FIG. 3 and 

described below. Structure and features of the embodiment shown in FIG. 3 that correspond to 

structure and features of the embodiment ofFIGs. 2, 5-12 and 15 are designated hereinafter in 

the 600 and 700 series of reference numbers. 

[00131] The vehicle charging system illustrated in FIG. 3 operates in substantially the same 

manner as that of FI Gs. 2, 5-12 and 15. However, in the illustrated embodiment of FIG. 3, the 

vehicle charging system is embodied in a cabinet 7 42. The cabinet 7 42 performs functions 

similar to the housings 28, 228 described and illustrated herein, such as to house the controller, 

transformer, and other electronics of the vehicle charging system In some embodiments, the 

cabinet 742 can be wall-mounted and/or floor-mounted (such as that shown in FIG. 3). 

[00132] The cabinet 742 of the vehicle charging system can include a display 732 having any 

of the features and performing any of the functions described above in connection with the 

displays 32 of the embodiments shown in FIGs. 2, 5-11, 14, and 15. The display 732 can be a 
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touch screen display or any other type of display as described herein, and can be accompanied by 

any number and type of user manipulatable controls (e.g., navigation buttons) as also described 

herein. Any combination of selectors and indicators (including displays) described and/or 

illustrated herein can be provided on the cabinet to perform the vehicle charging functions also 

described herein. 

[00133] In some embodiments, the cabinet 742 is provided with a power cord 744 terminating 

in a plug 624 that can be releasably connected to a vehicle 618 (and to the battery 620 thereof). 

The plug 624 can take any of the forms described above in connection with the embodiments of 

FIGs. 2, 5-12, and 15. In some embodiments, the power cord 744 can be stored on a reel (not 

shown) in or adjacent the cabinet 742. The reel can take any of the forms described above in 

connection with other embodiments of the present invention. Although the cabinet 7 42 can 

provide a convenient location for storage of the power cord 744, the power cord 744 can instead 

be permanently or releasably coupled to the vehicle 618 for storage on the vehicle 618 when the 

power cord 744 is not in use. For example, the power cord 744 can be stored upon a reel of the 

vehicle 618 as described in greater detail above. In those embodiments in which the power cord 

744 is intended to be stored and carried by the vehicle 618, the power cord 744 can have an 

opposite end terminating in a plug (such as any of the plugs described above in connection with 

plug 26 shown in FIG. 5). The cabinet 742 can be provided with any number of electrical 

connectors for releasable mating engagement with the plug (and for any number of other plugs 

on power cords 744 extending to other vehicles 618). 

[00134] FIG. 17 illustrates another embodiment of a vehicle charging system according to the 

present invention. This embodiment employs much of the same structure and has many of the 

same properties as the embodiments of the vehicle charging system described above in 

connection with FIGs. 2, 3, and 5-16. Accordingly, the following description focuses primarily 

upon the structure and features that are different the embodiments described above in connection 

with FIGs. 2, 3, and 5-16. Reference should be made to the description above in connection with 

FIGs. 2, 3, and 5-16 for additional information regarding the structure and features, and possible 

alternatives to the structure and features of the vehicle charging system illustrated in FIG. 17 and 

described below. Structure and features of the embodiment shown in FIG. 17 that correspond to 

structure and features of the embodiments of FIGs. 2, 3, and 5-16 are designated hereinafter in 

the 800 and 900 series of reference numbers. 
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[00135] Like the embodiment of FI Gs. 2, 3, and 5-16, the vehicle charging system of FIG. 17 

also includes a transceiver 846 for communication between a controller 844 and the transceiver 

852 and controller 840 of the power utility 848, a power transformer 836, an amp meter 894, a 

volt meter 896, a switch 892, and a memory 906 performing the same functions described above 

in conjunction with the embodiments ofFIGs. 2, 5-12, and 15. A clock 858, display 832, and 

associated user-manipulatable controls as described above (or other types and combinations of 

selectors and indicators, with or without displays) are also included for providing information to 

the user and for receiving instructions from the user in any of the manners also described above. 

[00136] The vehicle charging system of FIG. 17 includes a battery 946 that can be charged in 

any of the same manual or programmed manners described above in connection with the 

embodiments of FI Gs. 2, 3, and 5-16. The battery 946 is separate from the battery 920 of the 

vehicle 918, and can have any size sufficient for at least partially charging the battery 920 of the 

vehicle 918 when connected thereto. Rather than or in addition to charging a battery 920 of the 

vehicle 918 as described herein in connection with other embodiments of the present invention, 

the vehicle charging system of FIG. 17 operates to charge the battery 946 that remains at the 

house, building, or other facility at which vehicle charging takes place. The battery 946 

therefore functions as a reservoir of power that can collect and store a charge for later transfer to 

batteries 946 of one or more vehicles 918. Accordingly, although the battery 946 can have any 

size suitable for charging a battery 920 of a vehicle 918, in some embodiments the battery 946 

has a capacity capable of fully charging the battery 920 of at least one vehicle 918 when the 

battery 920 of the vehicle 918 has no charge or substantially no charge. 

[00137] The battery 946 can be located anywhere in a house, building, or other facility where 

vehicle battery charging is desired, and in some embodiments is located an a garage in which the 

vehicle is stored. For example, the battery 946 can be stored in a cabinet also housing the rest of 

the vehicle charging system (e.g., in a lower portion of the cabinet 742 illustrated in FIG. 3). In 

some embodiments, the battery 946 can be sufficiently oversized (in voltage, current, or 

capacity) for completely charging a drained vehicle battery 920 connected thereto so that 

improved or optimized battery charging conditions can be achieved. The battery 946 can also be 

oversized to carry sufficient charge for charging two or more fully or substantially discharged 

vehicle batteries 920. Also, in some embodiments, the vehicle charging system can have one or 

more power converters (e.g., DC to DC converters) to increase the output voltage of the battery 

946 sufficiently for charging the vehicle battery 920. 
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[00138] With continued reference to the illustrated embodiment of FIG. 17, the vehicle 

charging system can include an additional relay or other electrical switch 948 coupled to the 

controller 844. The switch 948 can enable a user to begin charging the battery 920 of a vehicle 

918 connected to the vehicle charging system only when desired. Accordingly, the controller 

844 can send a signal to close the switch 948 upon receiving a command from a user (e.g., via a 

user-manipulatable control having any of the forms described herein) to begin charging the 

battery 920 of a vehicle 918 connected thereto. Like the other embodiments described and 

illustrated herein, the switch 948 can be controlled by a user and/or can be controlled by a power 

utility 948 via the transceivers 846, 852 and controllers 840, 844. 

[00139] By virtue of the battery 946 in the embodiment of FIG. 17, control over a 

community's power draw needed for charging vehicles 918 is greatly increased. Rather than 

wait until a vehicle 918 is connected to the electrical system of a house, building, or other facility 

in order to supply power to charge the battery 920 of the vehicle 918, the user or power utility 

848 can be free to supply vehicle battery charging power at any convenient time. For example, if 

the power utility 848 has a period of relatively low daytime demand that is unexpected (such as a 

drop in power draw during an otherwise peak or high demand time), the power utility 848 can 

begin charging the battery 946 regardless of whether the vehicle 918 is in another location. This 

flexibility can enable the power utility 848 to independently send relatively low-cost battery 

charging power - and/or for the user to independently draw relatively low-cost battery charging 

power - at times of power surplus regardless of the location of the vehicle 918 to be charged. 

[00140] In some embodiments, the vehicle charging system of FIG. 17 can also operate in a 

manner similar to the embodiments of FI Gs. 2, 3, and 5-16, whereby a user can connect the 

battery 920 of the vehicle 918 for charging, and the battery 920 can be charged in any manual or 

programmed mode by closure of the switches 892, 948 under control of the controller 844. Such 

charging can take place without draining the battery 946 described above (such as by a suitable 

electrical bypass around the battery 946), or can be supplemented by any amount of charge 

existing in the battery 946. In this regard, if the cost for charging or partially charging the 

battery 946 of the vehicle charging system is higher than the calculated cost of charging the 

battery 920 of the vehicle 918 at the desired charging start time (both figures being available to 

the controller 844 as described above, and being storable in and retrievable from the memory 906 

as desired), the controller 844 can control the switches 892, 948 to charge the vehicle battery 920 

using the charge from the system battery 946 first. If the opposite is true, the controller 844 can 
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control the switches 892, 948 to charge the vehicle battery 920 using power directly from the 

power utility 848 without draining the system battery 946. These operating conditions can be 

continually monitored by the controller 844, which in some embodiments can automatically react 

to changing power supply costs while charging is in process by changing the source of charging 

current (i.e., system battery 946 or power utility 848). 

[00141] The vehicle charging system of FIG. 17 is illustrated in the form of a portable vehicle 

charging cord, such as the embodiments ofFIGs. 2, 5-12, and 15. However, the features of the 

vehicle charging system of FIG. 17 can be incorporated into any of the vehicle charging system 

embodiments described and/or illustrated herein, including those illustrated in FIGs. 3, 13, 14, 

16, and FIGs. 4, 18, and 19 (described below). 

[00142] FIGs. 4, 18, and 19 illustrate another embodiment of a vehicle charging system 

according to the present invention. This embodiment employs much of the same structure and 

has many of the same properties as the embodiments of the vehicle charging systems described 

above in connection with FI Gs. 2, 3, and 5-17. Accordingly, the following description focuses 

primarily upon the structure and features that are different the embodiments described above in 

connection with FI Gs. 2, 3, and 5-17. Reference should be made to the description above in 

connection with FI Gs. 2, 3, and 5-17 for additional information regarding the structure and 

features, and possible alternatives to the structure and features of the vehicle charging system 

illustrated in FIGs. 4, 18, and 19 and described below. Structure and features of the embodiment 

shown in FIGs. 4, 18, and 19 that correspond to structure and features of the embodiments of 

FI Gs. 2, 3, and 5-17 are designated hereinafter in the 1000 and 1100 series of reference numbers. 

[00143] The vehicle charging system illustrated in FIGs. 4, 18, and 19 has the same 

components and features as described above in connection with the on-board vehicle charging 

system of FI Gs. 13, 14, and 16, but is further adapted for charging the battery 1020 of the vehicle 

1018 by induction charging. Accordingly, the vehicle charging system illustrated in FIGs. 4, 18, 

and 19 has a touch screen display 1032 having a charge time remaining indicator 1066, power 

used indicator 1068, charge cost per hour indicator 1070, and total cost indicator 1072 as 

described in greater detail in the embodiments above. Also, the illustrated display 1032 includes 

a vehicle charging status indicator 1042 (not shown in FIG. 19, but in the text banner at the top 

of the illustrated display 1032 in FIG. 19 when docking is not in process), a communication 

status indicator 1054, and a power connection status indicator 1056 as described in greater detail 

in the embodiments above. 
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[00144] The display 1032 illustrated in FIG. 19 can display multiple screens 1040 to be shown 

upon the display 1032, thereby enabling a significantly greater amount of battery and battery 

charging information to be shown on the display, and/or enabling a greater degree of control over 

the vehicle charging system Navigation between screens 1040 on the display 1032 is enabled by 

navigation buttons on the screens 1040. For example, the screen 1040 shown in FIG. 19 includes 

two navigation buttons 1078, 1080 for navigation to programming and utility screens as 

described in greater detail in the embodiments above. Also, the screen 1040 has separate buttons 

1034A, 1034B to start or stop a charging session. 

[00145] Although the in-console display 1032 illustrated in FIG. 19 is a touch screen display 

1032, the display 1032 can be any other type of display, such as the other types of displays 

described and illustrated herein. For example, the touch screen display 1032 can be replaced by 

a display such as that shown in FIGs. 5-11 or FIG. 12, in which cases the vehicle charging 

system can include navigation buttons (e.g., adjacent the display 1032) enabling a user to 

navigate through a screen and to select any selectors upon the display 1032. As another 

example, the touch screen display 1032 can be replaced by any combination of buttons, switches, 

dials, or other user-manipulatable controls; LEDs and other lights; and displays (e.g., see FIG. 

12). 

[00146] With reference now to FIG. 4, the vehicle charging system of FI Gs. 4, 18, and 19 

utilizes a conventional battery induction charging system in order to charge the battery 1020 of 

the vehicle 1018, and includes a charging pad 1150 having a power supply core (not shown) 

energized to supply power via induction to a power receiving core of the vehicle (shown 

schematically at 1152 in FIG. 18). By way of example only, an inductive vehicular battery 

charger system that can be used is disclosed in U.S. Patent No. 6,525,510, the entire contents of 

which are incorporated herein by reference. The power supply core of the charging pad 1150 is 

electrically connected to and receives power from a vehicular charger that is the same as that 

described above in connection with the embodiment of FIG. 3. In particular, the core of the 

charging pad 1150 is electrically connected to the electrical system of the house, building, or 

other facility at which charging is to take place via a below-ground or above-ground power line 

1144 extending to a cabinet 1142 having any of the selectors and indicators (including 

display(s)) described above in connection with FIG. 3. In this regard, any of the alternative 

vehicle charger features and structures also described above in connection with the embodiment 

of FIG. 3 can also be applied in the inductive vehicular charging system of FI Gs. 4, 18, and 19. 
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[00147] As is well known to those in the art of inductive battery charging, proper alignment 

between the power supply core and the power receiving core of the battery charger is important 

for efficient battery charging. In the illustrated embodiment of FI Gs. 4, 18, and 19, this 

alignment can be achieved by user operation of the vehicle 1018. In particular, one or more 

sensors 1154 can be provided on the vehicle 1018 and can be positioned to detect the presence 

and proximity of the vehicle charging pad 1150 and core thereof. The sensors 1154 can be 

inductive sensors adapted to detect the presence of metallic elements 1156 in the vehicle 

charging pad 1150 or having known positions with respect to the vehicle charging pad 1150 and 

core. Alternatively, the sensors 1154 can be Hall Effect sensors adapted to detect the magnetic 

field of magnets or electromagnets having known positions on or with respect to the vehicle 

charging pad 1150 and core. In other embodiments, the sensors 1154 can be RFID sensors 

adapted to detect the position of one or more RFID transmitters having known positions on or 

with respect to the vehicle charging pad 1150 and core. Still other types of sensors 1154 can 

instead be used, including without limitation optical sensors, eddy current sensors, and ultrasonic 

sensors for use in conjunction with optical, eddy current, and ultrasonic sensing and position 

systems, all of which operate on principles well-known to those skilled in the art. By detecting 

the distance between the sensor(s) 1154 on the vehicle 1018 and one or more reference points on 

the charging pad 1150 (or having known positions with respect to the charging pad 1150), the 

position of the sensor(s) 1154 with respect to the charging pad 1150 can be identified via 

triangulation. Triangulation systems operating to detect the relative position of objects based 

upon any of these technologies are well-known to those skilled in the art, and are not therefore 

described further herein. 

[00148] In other embodiments, the locations of the sensors 1154 and the elements 1156 (e.g., 

metallic elements 1156, magnets or electromagnets, RFID transmitters, and the like, as described 

above) detected by the sensors 1154 can be reversed, whereby one or more of the sensors 1154 

can be located on the charging pad 1150 or located at known positions with respect to the 

charging pad 1150 for detecting one or more elements 1156 (e.g., metallic elements 1156, 

magnets or electromagnets, RFID transmitters, and the like, as described above) of the vehicle 

1018. 

[00149] The controller (not shown) of the inductive vehicle charging system illustrated in 

FIGs. 4, 18, and 19 receives signals from the sensor(s) 1154 described above, and based upon a 

conventional triangulation algorithm as described above, determines the direction in which the 
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vehicle 1018 must move for desired alignment of the vehicle 1018 (and power receiving core 

connected to the battery 1020 of the vehicle 1018) with respect to the charging pad 1150 and 

core thereof. Upon making this determination, the controller can display directional instructions 

to the user. In the illustrated embodiment ofFIGs. 4, 18, and 19, directional indicators 1160 are 

displayed on the same touch screen display 1032 described above, along with a text line 1162 

noting the direction the vehicle 1018 should move for proper charging alignment. In other 

embodiments, this information can be provided on another display (e.g., on a display located in a 

console of the vehicle 1018), or can be located on another type of display (not necessarily a 

touch screen). Also, in some embodiments, this information can be presented without a display 

1032, such as by illumination of one or more LEDs or other lights to illuminate an arrow or other 

symbol, text, or any combination of symbols and text providing directional instructions to the 

user. 

[00150] By way of example only, the touch screen display 1032 illustrated in FIG. 19 presents 

text 1162 indicating the direction in which the user should move the vehicle 1018 for proper 

charging alignment, presents arrow symbols 1160 in any combination (e.g., forward, rearward, 

left, right) around a graphical depiction of the vehicle 1164, and also displays a graphical 

depiction of the front wheels 1166 turned in the direction needed for proper charging alignment. 

Any combination of these and other alignment symbols and text instructions 1168 can be 

displayed to the user to indicate how the vehicle 1018 should be moved for proper charging 

alignment. Such symbols and/or text 1168 can be updated continuously or periodically as the 

position of the sensors 1154 and vehicle 1018 change with respect to the charging pad 1150 and 

core thereof, until alignment within a predetermined acceptable error calculated by the controller 

is achieved. In some embodiments, the control(s) selected to begin a charging session (e.g., the 

"START CHARGE" selector 1034A on the touch screen display 1032 of the illustrated 

embodiment) are disabled until such alignment is achieved. 

[00151] By utilizing the sensors 1154, sensed elements 1156, and alignment indicators 1168 

as just described, proper alignment of the vehicle 1018 with respect to the charging pad 1150 can 

be conveniently and quickly achieved without requiring the user to leave the vehicle 1018. Also, 

a charging session can be started without the need to plug in the vehicle 1018. 

[00152] Although the induction-based vehicle charging system described above in connection 

with FI Gs. 4, 18, and 19 is presented in the context of an on-board vehicle charging system (i.e., 

where the display 1032, and other indicators and selectors are located in one or more consoles of 

47 
IPR2026-00378 

Tesla EX1002 Page 49



Attorney Docket No. 013350-9003-US20 

the vehicle 1032, it should be noted that the vehicle alignment features described above can be 

used in connection with any of the other vehicle charging systems herein. 

[00153] Another feature of the present invention regards the location at which a cord-based 

vehicle charging system is attached to the vehicle. As described above, some vehicle charging 

systems according to the present invention utilize a cord 22, 222, 540, 744, 944 that is releasably 

or permanently attached to the vehicle 18,218,418,618, 818. It will be appreciated that such a 

tethered connection can present the danger of a user accidentally moving the vehicle 18, 218, 

418,618, 818 before disconnecting the cord 22,222,540, 744, 944 from the vehicle 18,218, 

418, 618, 818. Depending upon the position and orientation of the electrical connector of the 

vehicle 18,218,418,618, 818 to which the cord 22,222, 540, 744, 944 is connected, and the 

manner in which the opposite end of the cord 22, 222, 540, 744, 944 is attached to the electrical 

system of the house, building, or other facility, such movement can create significant damage to 

the vehicle 18,218,418,618, 818, cord 22,222, 540, 744, 944, and/or the electrical system of 

the house, building, or other facility. In some embodiments of the present invention, this damage 

can be mitigated or avoided by virtue of the position of the electrical connector of the vehicle 18, 

218,418,618, 818. 

[00154] With reference now to FI Gs. 20-23, another embodiment of the present invention is 

illustrated, and is presented in the context of the vehicle charging cords 22, 122 in the 

embodiments of FI Gs. 2, 5-12, and 15 by way of example only. In this regard, the features 

described below in connection with FI Gs. 20-23 can be utilized in conjunction with any of the 

vehicle charging systems disclosed herein in which a power cord 22, 222, 540, 744, 944 is 

attached to a vehicle 18,218,418,618,818 for purposes of charging the battery 20,222,422, 

622, 822 of the vehicle 18,218,418, 618, 818. 

[00155] As shown in FI Gs. 20-22, the plug 26 of the vehicle charging cord 22, 222 releasably 

connects to the electrical connector 170 of the vehicle 18,218. In the illustrated embodiment of 

FI Gs. 20-22, the electrical connector 170 of the vehicle is located in a front surface 172 of the 

vehicle 18, 218. Accordingly, in the event a user moves the vehicle 18, 218 in a rearward 

direction without disconnecting the vehicle charging cord 22, 222, the opportunity for the plug 

26 of the vehicle charging cord 22, 222 to automatically disconnect by virtue of rearward 

movement of the vehicle 18, 218 is significantly increased. Of course, a significant factor in the 

amount of shear and tension force exerted upon the plug 26, vehicle charging cord 22, 222, and 

electrical connector 1 70 prior to this disconnection is the location of the other end of the vehicle 
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charging cord 22, 222. In those embodiments where the other end (e.g., plug 24) of the vehicle 

charging cord 22, 222 is connected to the electrical system of a house, building, or other facility 

substantially in front of the vehicle 18, 218, this force can be significantly less than the 

disconnection force needed in those embodiments in which the other end of the vehicle charging 

cord 22 is connected at a location laterally disposed from the vehicle 18, 218. However, for 

those applications in which the vehicle 18, 218 must be backed up to exit the vehicle charging 

area, this location of the electrical connector 1 70 can significantly reduce the amount of 

disconnection force compared to locations of the electrical connector 170 located on a side or 

rear of the vehicle 18,210. 

[00156] Although not illustrated, in some embodiments, the electrical connector 170 of the 

vehicle 18, 218 is located in a rear surface 174 of the vehicle 18, 218. Accordingly, in the event 

a user moves the vehicle 18, 218 in a forward direction without disconnecting the vehicle 

charging cord 22, 222, the opportunity for the plug 26 of the vehicle charging cord 22, 222 to 

automatically disconnect by virtue of forward movement of the vehicle 18, 218 is significantly 

increased. As described above, a significant factor in the amount of shear and tension force 

exerted upon the plug 26, vehicle charging cord 22, 222, and electrical connector 170 prior to 

this disconnection is the location of the other end of the vehicle charging cord 22, 222. In those 

embodiments where the other end (e.g., plug 24) of the vehicle charging cord 22, 222 is 

connected to the electrical system of a house, building, or other facility substantially behind the 

vehicle 18, 218, this force can be significantly less than the disconnection force needed in those 

embodiments in which the other end of the vehicle charging cord 22 is connected at a location 

laterally disposed from the vehicle 18, 218. However, for those applications in which the vehicle 

18, 218 must be moved forward to exit the vehicle charging area, this location of the electrical 

connector 1 70 can significantly reduce the amount of disconnection force compared to locations 

of the electrical connector 1 70 located on a side or front of the vehicle 18, 218. 

[00157] In some embodiments, a clearance or light interference fit is provided between the 

plug 24 of the vehicle charging cord 22, 222 and the electrical connector 170 (located in a front 

or rear surface 172, 174 of the vehicle 18,218 as described above), thereby providing a reduced 

amount of force needed to disconnect the plug 24 from the electrical connector 170. In some 

embodiments, a force needed for disconnection of the plug 24 from the electrical connector 170 

is no greater than about 20 pounds (measured in a direction parallel to motion of the plug 24 with 

respect to the electrical connector 170 during connection) to avoid or reduce damage to the 
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vehicle charging cord 22, 222, electrical connector 170, and vehicle 18, 218. In other 

embodiments, this force is no greater than about 10 pounds to avoid or reduce damage to the 

vehicle charging cord 22, 222, electrical connector 170, and vehicle 18, 218. In still other 

embodiments, this force is no greater than about 5 pounds to avoid or reduce damage to the 

vehicle charging cord 22, 222, electrical connector 170, and vehicle 18, 218. 

[00158] As indicated above, the angle at which the force of disconnection is applied upon the 

electrical connector 170 and plug 24 can have a significant impact upon the shear and tension 

forces experienced by the electrical connector 170 and plug 24 when the vehicle 18,218 is 

moved without unplugging the vehicle charging cord 22, 222. To reduce or mitigate these 

forces, the orientation of the electrical connector 170 with respect to the vehicle 18, 218 is 

selected to fall within a range of angles measured from a forward direction of the vehicle 18, 

218. In particular, in some embodiments, the electrical connector 170 is oriented so that an angle 

176 (see FIG. 21) between the forward direction of the vehicle 18,218 (defined by proper 

alignment of the vehicle under normal operating conditions) and the direction of motion of the 

plug 24 with respect to the electrical connector 170 during connection is no greater than about 50 

degrees. In other embodiments, this angle 176 is no greater than about 40 degrees to reduce or 

mitigate the disconnection force. In still other embodiments, this angle 176 is no greater than 

about 30 degrees to reduce or mitigate the disconnection force. In combination with the 

maximum disconnection forces according to some embodiments as described above, these 

orientation angles 176 of the electrical connector 170 can help to ensure damage-free 

disconnection of the vehicle charging cord 22, 222 from the electrical connector 170 of the 

vehicle 18, 218 regardless of whether the electrical connector 170 is located in the front or rear 

surface 172, 17 4 of the vehicle 18, 218 as described above. 

[00159] In some embodiments, the vehicle 18,218 is provided with two or more electrical 

connectors 170 in different locations (e.g., different sides) on the exterior of the vehicle 18,218, 

any of which can be connected to a vehicle charging cord 22, 222 to charge the battery 20, 220 

of the vehicle 18, 218. For example, one electrical connector 170 can be located in a front 

surface 172 of the vehicle 18, 218, and another electrical connector 170 can be located in a rear 

surface 1 72 of the vehicle 18, 218. Both such electrical connectors 1 70 can be connected to the 

battery 20,220 and controller 44,244 of the vehicle 18,218 by suitable power wiring (e.g., 

wiring harnesses) extending along the vehicle 18,218. In such embodiments, a user can choose 

to connect the vehicle charging cord 22, 222 to the electrical connector 170 closest to the 
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location at which the vehicle charging cord 22, 222 is connected to the electrical system of the 

house, building, or other charging facility, or can connect the vehicle charging cord 22, 222 to 

the electrical connector 170 oriented at the smallest angle with respect to such a location upon 

accidental movement of the vehicle 18,218. This ability to choose between two or more 

electrical charging connectors 170 can present significant convenience to the user while helping 

to prevent damage to the vehicle charging cord 22, 222 and vehicle 18, 118 upon accidental 

movement of the vehicle 18, 118 while still plugged in. 

[00160] The illustrated embodiment of FI Gs. 20-23 is presented with reference to a vehicle 

charging cord 22, 222 intended for releasable connection at an electrical connector 170 of the 

vehicle 18,218. However, it should be noted that the same principles of disconnect force, 

disconnect angle, and cord-to-vehicle interface location apply regardless of whether the vehicle 

charging cord 22,222 is intended to be disconnected at the vehicle 18,218. In this regard, some 

embodiments of the present invention provide a vehicle charging cord 22, 222 that is not 

intended for disconnection from the vehicle 18,218 (as presented above in connection with 

earlier-described embodiments). However, in such embodiments, the vehicle charging cord 22, 

222 and/ or the electrical wiring of the vehicle 18, 218 can be provided with an electrical 

connector that can automatically disconnect upon experiencing a threshold force. Any electrical 

connector located in the wiring of the vehicle 18, 218 or in the cord extending therefrom to a 

source of electrical power can be used. For example, in embodiments in which a power cord 

extending from the vehicle 18, 218 can be retracted onto a reel located on the vehicle 18, 218 as 

described above, the power cord can have a releasable electrical connection at a point along the 

length of the cord. As another example, the power cord can be provided with a releasable 

electrical connector located at the housing 28, 228 or cabinet 742, 1142 of the vehicle charging 

system In any such case, the power cord can automatically disconnect upon experiencing a 

threshold force such as those described above, thereby preventing damage (or further damage) to 

the vehicle 18, 218 or the electrical system of the house, building, or other charging facility. 

Such disconnection can be frangible, meaning that the cord and/or connector is at least partially 

destroyed upon disconnection, or can be re-connectable by a user or service technician. 

[00161] In some embodiments, the electrical connector 170 is located in a surface of the 

vehicle 18,218 that is recessed with respect to adjacent (e.g., surrounding) exterior body surfaces 

of the vehicle 18, 218. This feature can help to reduce exposure of the electrical connector 170 

to the environment around the vehicle 18,218. In these and other embodiments, the electrical 
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connector 170 is located behind a door 178 that can either slide or pivot with respect to the 

electrical connector 170 in order to reveal the electrical connector 170 for connection and 

charging. The door 178 can also help to reduce exposure of the electrical connector 170 to the 

environment around the vehicle 18, 218. In some embodiments, the door 178 can be opened 

manually by a user pushing, pulling, and/or rotating the door 178. However, in other 

embodiments, the door 1 78 can be at least partially opened remotely by a cable, solenoid and 

associated power wiring, mechanical linkage, and other elements connected to a user­

manipulatable control in the vehicle 18, 218. Any mechanism used to open a fuel door for a 

gasoline or diesel-powered vehicle can be used for this purpose, and falls within the spirit and 

scope of the present invention. 

[00162] As described in greater detail above, the controller 44, 244 of the vehicle charging 

cords 22,222 can communicate with a controller 108 of the vehicle 18,218, such as by PLC­

based communication. As an alternative or in addition to such communication, the vehicle 

charging cord 22, 222 (and all other vehicle charging cords described and/or illustrated herein) 

can enable such communication by dedicated wiring in the same cord 22, 222. An example of 

such a cord 22, 222 is illustrated in FIGs. 20-23, and with particular reference to FIG. 23. In this 

embodiment, the plug 26 of the vehicle charging cord 26 has two communication pins 180 in 

addition to power and ground blades 182. The communication pins 180 are electrically coupled 

to wires or other electrical lines extend along the cord 22, 222, and can extend into and establish 

electrical communication with sockets 184 of the electrical connector 170. By this connection, 

communication along the cord 22, 222 on one or more electrical lines separate from power and 

ground lines of the cord 22, 222 can be established. It will be appreciated that such 

communication lines can be appropriately shielded for better performance, in some 

embodiments. Also, any number of such communication lines and associated pins 180 can be 

provided on the cord 22, 222. Furthermore, although pins 180 are illustrated in the embodiment 

of FI Gs. 20-23, any other type of electrical connector (e.g., sockets adapted for connection to 

pins on the electrical connector 170) can instead be used. Such communication lines can also be 

used on the opposite end of the cord 22, 222 for communication between the controller 44, 244 

and a controller 50, 250 of a power utility 48, 248, and can be used in any of the cord-based 

vehicle charging system embodiments disclosed herein. 

[00163] Operation of a vehicle charging system according to an embodiment of the present 

invention to perform a manual charging session will now be described with reference to FIG. 24. 
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By way of example only, operation will be described in connection with the illustrated 

embodiment ofFIGs. 2, 5-11, and 15, it being understood that any portion or all of the operation 

described in connection with FIG. 24 can be applied in any of the other vehicle charging system 

embodiments described and/or illustrated herein. With continued reference to FIG. 24, power is 

first established 11 to the vehicle charging cord 22, such as (in some embodiments) by plugging 

the vehicle charging cord 22 into an electrical outlet of the house, building or other facility at 

which charging is to take place, or by pressing the power button 34 in these and other 

embodiments. Upon receiving power, the controller 44 can retrieve any charge settings 13 

previously entered and saved into memory 106, and can display such settings when the 

appropriate screen(s) 40 are shown upon the display 32. Next, the controller 44 can receive 

charge time and other settings 15 entered by a user via the display 32 and associated navigation 

buttons 36, 38, and in some embodiments can store such settings in memory 106 (at 17). 

[00164] Following a command to start a manual battery charging session (at 19) based upon a 

start time selected by a user (such as by the user selecting selector 86 in the second screen 40A 

shown in FIG. 10 and entering a charge start time in selector 90), the controller 44 can continue 

to compare the time of the clock 58 with the charge start time entered by the user (at 21) until the 

start time is reached by the clock 58. Until the start time is reached, the controller continues to 

delay 23 charging of the battery 20 connected thereto. Once the start time is reached, the 

controller 44 closes the electrical switch 92 at 25, and begins charging the battery 20. Next, 

using the battery diagnostic circuitry described above, the controller 44 determines the charge 

level of the battery 20 at 27. If a determination is made that the battery 20 is not fully charged at 

29, the controller 44 continues to keep the electrical switch 92 closed, thereby continuing to 

charge the battery 20 at 31. Otherwise, the controller 44 ends the charging session by opening 

the electrical switch 92 at 33. 

[00165] Operation of a vehicle charging system according to another embodiment of the 

present invention to perform a programmed charging session will now be described with 

reference to FIG. 25. In this embodiment, additional features are provided compared to the 

charging session described above in connection with FIG. 24. By way of example only, 

operation will be described in connection with the illustrated embodiment ofFIGs. 2, 5-11, and 

15, it being understood that any portion or all of the operation described in connection with FIG. 

25 can be applied in any of the other vehicle charging system embodiments described and/or 

illustrated herein. With continued reference to FIG. 25, power is first established 11 to the 
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vehicle charging cord 22, such as (in some embodiments) by plugging the vehicle charging cord 

22 into an electrical outlet of the house, building or other facility at which charging is to take 

place, or by pressing the power button 34 in these and other embodiments. Upon receiving 

power, the controller 44 can retrieve any charge settings 13 previously entered and saved into 

memory 106, and can display such settings when the appropriate screen(s) 40 are shown upon 

the display 32. 

[00166] Next, at 35, the controller 44 can employ the battery diagnostic circuitry described 

above to detect one or more properties of the battery 20 connected to the vehicle charging cord 

22, such as the charge level of the battery 20, the voltage of the battery 20, the condition of the 

battery 20 (e.g., whether the battery 20 is faulty), and the like, and can display (at 37) any or all 

of this information to the user in any of the manners described above in connection with the 

embodiment of FI Gs. 2, 5-11, and 15. The controller 44 can also establish communication with 

the controller 108 of the vehicle 18 at 39, and can retrieve information regarding the battery 20 

(e.g., battery make, model, age, and the like) at 41 via the controller 108 of the vehicle 18 or 

directly from a memory of the vehicle 18. 

[00167] At step 43, the controller 44 can receive charge time and other settings entered by a 

user via the display 32 and associated navigation buttons 36, 38, and in some embodiments can 

store such settings in memory 106 (at 45). The controller 44 can also display the charge time 

remaining 66 at 47. Following a command to start a programmed battery charging session (at 

49) based upon a start time selected by a user (such as by the user selecting selector 86 in the 

second screen 40A shown in FIG. 10 and entering a charge start time in selector 90), the 

controller 44 can continue to compare the time of the clock 58 with the charge start time entered 

by the user (at 51) until the start time is reached by the clock 58. Until the start time is reached, 

the controller continues to delay 53 charging of the battery 20 connected thereto. Once the start 

time is reached, the controller 44 closes the electrical switch 92 at 55 to begin charging the 

battery 20. 

[00168] Next, at 57, the controller 44 compares the time of the clock 58 with an end time 

setting that can be entered into the vehicle charging cord 22 according to some alternative 

embodiments of the present invention. If the end time has been reached, the controller 44 ends 

the charging session by opening the electrical switch 92 at 65. Otherwise, if the end time setting 

has not yet been reached, battery charging continues, and using the battery diagnostic circuitry 

described above, the controller 44 determines the charge level of the battery 20 at 59. If a 
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determination is made that the battery 20 is not fully charged at 61, the controller 44 continues to 

keep the electrical switch 92 closed, thereby continuing to charge the battery 20 at 63. 

Otherwise, the controller 44 ends the charging session by opening the electrical switch 92 at 65. 

[00169] Operation of a vehicle charging system according to another embodiment of the 

present invention to perform a programmed charging session will now be described with 

reference to FIG. 26. By way of example only, operation will be described in connection with 

the illustrated embodiment of FI Gs. 2, 5-11, and 15, it being understood that any portion or all of 

the operation described in connection with FIG. 26 can be applied in any of the other vehicle 

charging system embodiments described and/or illustrated herein. With continued reference to 

FIG. 26, power is first established 11 to the vehicle charging cord 22, such as (in some 

embodiments) by plugging the vehicle charging cord 22 into an electrical outlet of the house, 

building or other facility at which charging is to take place, or by pressing the power button 34 in 

these and other embodiments. Upon receiving power, the controller 44 can retrieve any charge 

settings 13 previously entered and saved into memory 106, and can display such settings when 

the appropriate screen(s) 40 are shown upon the display 32. 

[00170] Next, at 35, the controller 44 can employ the battery diagnostic circuitry described 

above to detect one or more properties of the battery 20 connected to the vehicle charging cord 

22, such as the charge level of the battery 20, the voltage of the battery 20, the condition of the 

battery 20 (e.g., whether the battery 20 is faulty), and the like, and can display (at 37) any or all 

of this information to the user in any of the manners described above in connection with the 

embodiment ofFIGs. 2, 5-11, and 15. The controller 44 can also establish communication with 

the controller 108 of the vehicle 18 at 39, and can retrieve information regarding the battery 20 

(e.g., battery make, model, age, and the like) at 41 via the controller 108 of the vehicle 18 or 

directly from a memory of the vehicle 18. 

[00171] At step 43, the controller 44 can receive charge time and other settings entered by a 

user via the display 32 and associated navigation buttons 36, 38, and in some embodiments can 

store such settings in memory 106 (at 45). Following a command to start a programmed battery 

charging session (at 49) based upon a battery charging end time selected by a user (such as by 

the user selecting selector 100 in the second screen 40A shown in FIG. 10 and entering a charge 

end time in selector 104), the controller 44 can establish communication with the power utility 

48 at 67, and can transmit (or enable the power utility 48 to retrieve) the charge time settings, 

any other settings, and the battery property information to the power utility 48 at 69. 
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[00172] Next, the controller 44 of the vehicle charging cord 22 or the controller 50 of the 

power utility 48 can calculate the power required to fully charge the battery 20 based at least in 

part upon the level of charge of the battery 20 at 71. The controller 44 of the vehicle charging 

cord 22 or the controller 50 of the power utility 48 can then calculate the amount of time needed 

to fully charge the battery 20 based upon the power required to do so, and can thereby estimate 

the time of day at which charging can begin based at least in part upon the battery charging end 

time and the estimated duration of time necessary to fully charge the battery 20 (at 73). 

[00173] At step 75, the controller 44 can continue to compare the time of the clock 58 with the 

charge start determined as described above until the start time is reached by the clock 58. Until 

the start time is reached, the controller continues to delay 77 charging of the battery 20 

connected thereto. Once the start time is reached, the controller 44 closes the electrical switch 92 

at 79 to begin charging the battery 20. 

[00174] Next, at 81, the controller 44 compares the time of the clock 58 with an end time 

setting that can be entered into the vehicle charging cord 22 according to some alternative 

embodiments of the present invention. If the end time has been reached, the controller 44 ends 

the charging session by opening the electrical switch 92 at 83. Otherwise, if the end time setting 

has not yet been reached, battery charging continues, and using the battery diagnostic circuitry 

described above, the controller 44 determines the charge level of the battery 20 at 85. If a 

determination is made that the battery 20 is not fully charged at 87, the controller 44 continues to 

keep the electrical switch 92 closed, thereby continuing to charge the battery 20 at 89. 

Otherwise, the controller 44 ends the charging session by opening the electrical switch 92 at 83. 

[00175] Operation of a vehicle charging system according to another embodiment of the 

present invention to perform a programmed charging session will now be described with 

reference to FIG. 27. By way of example only, operation will be described in connection with 

the illustrated embodiment of FI Gs. 2, 5-11, and 15, it being understood that any portion or all of 

the operation described in connection with FIG. 27 can be applied in any of the other vehicle 

charging system embodiments described and/or illustrated herein. With continued reference to 

FIG. 27, power is first established 11 to the vehicle charging cord 22, such as (in some 

embodiments) by plugging the vehicle charging cord 22 into an electrical outlet of the house, 

building or other facility at which charging is to take place, or by pressing the power button 34 in 

these and other embodiments. Upon receiving power, the controller 44 can retrieve any charge 
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settings 13 previously entered and saved into memory 106, and can display such settings when 

the appropriate screen(s) 40 are shown upon the display 32. 

[00176] Next, at 35, the controller 44 can employ the battery diagnostic circuitry described 

above to detect one or more properties of the battery 20 connected to the vehicle charging cord 

22, such as the charge level of the battery 20, the voltage of the battery 20, the condition of the 

battery 20 (e.g., whether the battery 20 is faulty), and the like, and can display (at 37) any or all 

of this information to the user in any of the manners described above in connection with the 

embodiment of FI Gs. 2, 5-11, and 15. With this information, the controller 44 can determine 

whether the battery 20 is defective or otherwise has a fault at 91, and can communicate a battery 

fault message to the user in any of the manners also described above in connection with the 

embodiment ofFIGs. 2, 5-11, and 15 if a fault exists (at 93). The controller 44 can also establish 

communication with the controller 108 of the vehicle 18 at 95, and can retrieve information 

regarding the battery 20 (e.g., battery make, model, age, and the like) at 97 via the controller 108 

of the vehicle 18 or directly from a memory of the vehicle 18. 

[00177] At step 99, the controller 44 can receive charge time and other settings entered by a 

user via the display 32 and associated navigation buttons 36, 38, and in some embodiments can 

store such settings in memory 106 (at 101). Following a command to start a programmed battery 

charging session (at 103) based upon a battery charging end time selected by a user (such as by 

the user selecting selector 100 in the second screen 40A shown in FIG. 10 and entering a charge 

end time in selector 104), the controller 44 can establish communication with the power utility 

48 at 105, and can transmit (or enable the power utility 48 to retrieve) the charge time settings, 

any other settings, and the battery property information to the power utility 48 at 107. 

[00178] Next, the controller 44 of the vehicle charging cord 22 or the controller 50 of the 

power utility 48 can calculate the power required to fully charge the battery 20 based at least in 

part upon the level of charge of the battery 20 at 109. The controller 44 of the vehicle charging 

cord 22 or the controller 50 of the power utility 48 can then calculate the amount of time needed 

to fully charge the battery 20 based upon the power required to do so, and can thereby estimate 

the latest time of day at which charging can begin based at least in part upon the battery charging 

end time and the estimated duration of time necessary to fully charge the battery 20 (at 111). 

Also, at 113, the controller 44 of the vehicle charging cord 22 or the controller 50 of the power 

utility 48 can set an acceptable threshold cost of power (e.g., per unit time) at or below which 

battery charging will begin. In some embodiments, this threshold cost of power is entered by a 
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user into the vehicle charging cord 22 in any of the manners of user interface described herein, or 

can be set by the power utility 48 based upon the desired maximum power cost determined by 

the power utility 48. 

[00179] At step 115, the controller 44 can compare the time of the clock 58 with the latest 

estimated charge time, and at step 117 can compare the current cost of power (e.g., per unit time) 

with the threshold cost of power determined at step 113. If the latest estimated charge start time 

has been reached or if the threshold cost of power has been reached, the controller 44 closes the 

electrical switch 92 at 119 to begin charging the battery 20. Otherwise, the controller 44 

continues to delay 121 charging of the battery 20 connected thereto. 

[00180] Next, at 123, the controller 44 can check or otherwise determine whether 

communication has been lost with the controller 50 of the power utility 48. If communication 

has been lost, the controller 44 can send a communication fault message to the user in any of the 

manners described above in connection with the embodiment of FI Gs. 2, 5-11, and 15 (at 125). 

Otherwise, the controller 44 can check or otherwise determine whether the supply of power to 

the vehicle charging cord 22 has been interrupted at 127. If the supply of power has been 

interrupted, the controller 44 can send a power interrupt fault message to the user in any of the 

manners also described above in connection with the embodiment of FI Gs. 2, 5-11, and 15 (at 

129). 

[00181] On a continuing basis as the battery 20 is being charged, the controller 44 of the 

vehicle charging cord 22 or the controller 50 of the power utility 48 can monitor the cost of 

power supplied to the battery 20, and can compare this cost with the threshold cost of power 

described above (at 131). If the cost of power supplied to the battery 20 exceeds the threshold 

cost of power, the controller 44 of the vehicle charging cord 22 or the controller 50 of the power 

utility 48 can interrupt charging of the battery at 133, such as by opening the electrical switch 92 

of the vehicle charging cord 92. Otherwise, using the battery diagnostic circuitry described 

above, the controller 44 determines the charge level of the battery 20 at 135. If a determination 

is made that the battery 20 is not fully charged at 137, the controller 44 continues to keep the 

electrical switch 92 closed, thereby continuing to charge the battery 20 at 139. Otherwise, the 

controller 44 ends the charging session by opening the electrical switch 92 at 141. 

[00182] Four examples of vehicle charging operation according to embodiments of the present 

invention are described above in connection with FIGs. 24-27. It should be noted any sub-
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combination of the steps described in connection with FI Gs. 24-27 can be performed in other 

embodiments. Also, although the steps of the various processes presented above are described as 

occurring in a particular order, a number of the steps of each process can occur in different 

orders without departing from the spirit and scope of the present invention. Furthermore, steps 

and combinations of steps described in combination with one or more of the embodiments of 

FI Gs. 24-27 can be employed in the processes of the other embodiments of FI Gs. 24-27. For 

example, the battery fault check and notification steps 91, 93, the communication fault and 

notification steps 123, 125, and/or the power interruption fault check and notification steps 127, 

129 in the process illustrated in FIG. 27 can be utilized in any of the other embodiments 

disclosed herein, including those of FI Gs. 24-26. 

[00183] Also, in the various processes described and illustrated herein, the controller 44 is 

described as performing a number of functions. Based upon the ability of those vehicle charging 

systems herein to communicate with a processor of a power utility, any of these functions can 

instead or also be performed by the processor of the power utility communicating and controlling 

the vehicle charging cords 22 or systems. 

[00184] As described above, the use of any of the vehicle charging systems described and/or 

illustrated herein can provide significant control to a user in determining the conditions under 

which vehicle battery charging will occur. This control can result in cost savings to the user 

without impacting the user's daily routine. However, other benefits accrue to power utilities 

providing power to users of these vehicle charging systems. By at least partially controlling the 

time at which battery charging will occur and/or by having the ability to interrupt and re-start 

battery charging by a large number of users in a community, the power utility can better 

distribute power usage over a period of time, thereby providing significant cost savings to the 

power utility. 

[00185] An example of how a power utility can control multiple vehicle charging systems 

according to the present invention is illustrated in FIGs. 28 and 29. By way of example only, 

operation will be described in connection with users employing vehicle charging cords 22, 222 

such as those illustrated in FIGs. 2, 5-11, and 15, it being understood that any portion or all of 

the operation described in connection with FI Gs. 28 and 29 can be applied in any of the other 

vehicle charging system embodiments described and/or illustrated herein. 
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[00186] With reference first to FIG. 28, the controller 50 of the power utility 48 (which can be 

defined by one or more servers and associated computer equipment) can communicate with the 

vehicle charging cords 22, 222 of multiple users, and can continuously or periodically update a 

queue or other list of on-line users who have requested a battery charge session as described 

above (at 143). 

[00187] In some embodiments, the controller 50 sorts the on-line users based upon one or 

more factors, such as the charge time end setting (i.e., earlier charge time end settings having 

priority), the estimated charge time needed for fully charging each battery 20 (i.e., longer charge 

times having priority), the time at which the battery charge session was requested, and the like. 

By way of example only, the controller 50 in the process of FIG. 28 checks at 145 whether any 

of the batteries 20 that are on-line have a very low charge, such as a charge below a minimum 

level set by the user at selector 112 on the second screen 40B shown in FIG. 10, or a charge 

below a minimum level set by the power utility 48. As another example, the controller 50 in the 

process of FIG. 28 checks at 149 whether the estimated time to fully charge any battery 20 is 

equal to or greater than the time available for battery charging (i.e., to the battery charge 

completion time entered by the user at selector 100 on the second screen 40B shown in FIG. 10). 

If the controller 50 determines that a battery 20 has a very low charge or will require a charging 

duration equal to or greater than the charging time available, the controller 50 can flag or 

otherwise indicate that the vehicle charging cord 22, 222 has priority over other vehicle charging 

cords 22, 222 (at 147 and 151, respectively). 

[00188] The controller 50 can also remove a priority designation from any on-line vehicle 

charging cord 22, 222 no longer meeting this criteria (at 153), such as on-line charging cords 22, 

222 that have been supplied with power based upon the fact that their respective batteries 20 had 

a very low charge, but that now have supplied their batteries 20 with a sufficient minimum 

threshold charge. At step 155, the queue of on-line vehicle charging cords 22, 222 can be re­

ordered based upon the determination of which vehicle charging cords 22, 222 are flagged as 

having priority (described above), and upon any of the other factors also described above. 

[00189] Next, the controller 50 at 157 can determine whether the total power draw from the 

community or the total power draw of all vehicle charging cords 22, 222 exceeds a threshold 

maximum level of power draw. This maximum level of power draw can be set by a power utility 

48 based upon a threshold level of power cost to the power utility 48, the maximum output of 

power that can be supplied by the power utility 48 to the community, an amount of power 
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budgeted by the power utility 48 for charging vehicle batteries via the vehicle charging cords 22, 

222, other factors, and any combination thereof. If the total power draw does not exceed the 

maximum level of power draw set by the power utility 48, and if the queue of vehicle charging 

cords 22, 222 awaiting charging is empty (at 159), the controller 50 can re-initiate the vehicle 

charging cord management process by again updating the vehicle charging cord queue at 143. 

Otherwise, the controller 50 of the power utility 48 can send signals at 161 to one or more 

vehicle charging cords 22, 222 to begin charging their respective batteries 20 by closing their 

electrical switches 92. Such signals can be sent to any vehicle charging cords 22, 222 flagged 

with priority, and then to any other vehicle charging cords 22, 222. In either case, such signals 

are sent to vehicle charging cords 22, 222 in the order presented in the vehicle charging queue 

(ordered as described above). Following this step, the controller 50 can re-initiate the vehicle 

charging cord management process by again updating the vehicle charging cord queue at 143. 

[00190] If the total power draw described above exceeds the maximum level of power draw 

set by the power utility 48 as determined by the processor at step 157, and if any vehicle 

charging cords 22, 222 are not flagged as having priority ( check by the processor 50 made at step 

163) as described above, the controller 50 can send signals to one or more vehicle charging cords 

22, 222 not flagged as having priority to at least temporarily stop charging the batteries 20 

connected thereto (e.g., by opening the electrical switches 92 of such vehicle charging cords 22, 

222) at step 165. In some embodiments, such signals can be sent by the power utility in batches, 

such as signals sent to two or more of such vehicle charging cords 22, 222 at a given time or 

under a common command. Following this step, the controller 50 can re-initiate the vehicle 

charging cord management process by again updating the vehicle charging cord queue at 143. 

Otherwise, if the processor 50 determines that all vehicle charging cords 22, 222 are flagged as 

having priority at 163, the controller 50 can re-initiate the vehicle charging cord management 

process by again updating the vehicle charging cord queue at 143. 

[00191] In light of the fact that the vehicle charging cord management process illustrated in 

FIG. 28 can be performed on a continual basis, it will be appreciated that the steps described 

above in connection with FIG. 28 can be carried out in a number of different orders without 

departing from the spirit and scope of the present invention. 

[00192] With reference now to FIG. 29, an example application of the vehicle charging cord 

management process of FIG. 28 is provided. FIG. 29 illustrates the total power draw (in kW) of 

a community upon a power utility 48 over a 24-hour period of time. As shown in FIG. 29, the 
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maximum preferred power draw of the power utility 48 described above in connection with FIG. 

28 is 200 kW. As also shown in FIG. 29, the power draw of the community varies significantly 

over the 24-hour period, peaking around 3pm and falling to a lowest level between 2am and 3am. 

Any number of factors can define this power draw over the 24-hour period, including without 

limitation the number of users using air conditioning or electrical heating units during the day 

and the times at which such units are operated by the users, the times at which any large 

manufacturing operations begin and end operations, and the like. For example, the second peak 

shown in FIG. 29 can be the result of one or more manufacturing plants in a community drawing 

significant power during a second shift. 

[00193] Based upon the amount of power drawn from the power utility 29 as shown in FIG. 

29, the power utility 48 can control and operate a number of vehicle charging systems according 

to the present invention based upon non-peak time periods and upon other factors as described 

above (charge time end settings, estimated charge times needed to fully charge batteries 20, 

times at which battery charge sessions were requested, and the like). For example, a first group 

of users requesting charge sessions at 2pm (point 167 in FIG. 29) can have priority over other 

groups of users requesting charge sessions at 4pm and 6pm (points 169 and 171), respectively. 

Accordingly, once the controller 50 of the power utility 48 determines that the power draw by 

the community has fallen below the preferred maximum level of power draw (e.g., step 157 in 

FIG. 28; point 173 in FIG. 29), the controller 50 can send signals to the vehicle charging systems 

of the first group of users to begin battery charging. Taking this additional power draw into 

account, the controller 50 of the power utility 48 can later determine that the power draw by the 

community has fallen further (point 175 in FIG. 29), and that the vehicle charging systems of the 

second user group can be turned on. However, if the total power draw by the community rises 

again, such as based upon a large draw from a manufacturing facility operating a second shift, 

the controller 50 of the power utility 48 can temporarily tum off the vehicle charging systems of 

the second user group and then the first user group in series (points 177 and 179, respectively), 

and can tum on the vehicle charging systems of the first and second user groups in series once 

the total power draw by the community falls again (points 181 and 183, respectively). 

[00194] Although the third user group requested charging sessions much earlier as described 

above, the total power draw by the community remained too high to permit the controller 50 of 

the power utility 48 to tum on the vehicle charging systems of the third user group until 11 pm 

At this point (185 in Fig. 29), the total power draw taking into account the first and second 
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groups of users falls sufficiently to permit the controller 50 to tum on the vehicle charging 

systems of the third user group while still remaining below the preferred maximum power draw 

described above. The batteries corresponding to the first, second, and third groups of users 

illustrated in FIG. 29 become fully charged at different times, and cause battery charging to stop 

at points 187, 189, and 191, respectively. 

[00195] Application of a vehicle charging system management process (using vehicle 

charging systems of the present invention) is shown by way of example in FIG. 29. It will be 

appreciated that a similar process can be implemented for any other power draw profile of a 

community, and that any number of charging initiations, interruptions, and re-initiations can 

occur for any number of users or groups of users throughout the course of a 24-hour period based 

at least in part upon the needs of the users and any preferred maximum level of power draw 

determined by the power utility. 

[00196] The embodiments described above and illustrated in the figures are presented by way 

of example only and are not intended as a limitation upon the concepts and principles of the 

present invention. As such, it will be appreciated by one having ordinary skill in the art that 

various changes in the elements and their configuration and arrangement are possible without 

departing from the spirit and scope of the present invention. For example, the vehicle charging 

systems described above and illustrated in connection with the embodiments of FI Gs. 2, 5-11 and 

15; FIG. 3; FIGs. 4, 18, and 19; FIG. 12; FIGs. 13, 14, and 16; FIG. 17; FIGs. 20-23; FIG. 24, 

FIG. 25, FIG. 26, FIG. 27, and FIGs 28 and 29 each have a number of features, elements, and/or 

steps. Although these features, elements, and steps are described and illustrated in connection 

with each embodiment, it should be noted that any sub-combination of such features, elements, 

and steps can be utilized in other embodiments of the present invention. The particular 

combination of features, elements, and steps in each illustrated embodiment is presented by way 

of example only, and does not indicate or imply that embodiments of the present invention must 

have all such features, elements, and steps. 
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I claim: 

1. A method of charging a battery of a vehicle, the method comprising: 

connecting an electrical power cord of a vehicular battery charger to at least one of the 

vehicle and a source of power; 

establishing wireless communication between a controller of the vehicular battery 

charger and a portable controller of a user remote from the vehicle and the 

vehicular battery charger; 

supplying power from the source of power to the vehicular battery charger; 

supplying power to the battery of the vehicle via the vehicular battery charger; 

interrupting supply of power to the vehicular battery charger; 

generating a signal responsive to interrupting supply of power to the vehicular battery 

charger; 

transmitting the signal wirelessly to the portable controller; and 

alerting the user of the interruption of power supply via the portable controller 

responsive to transmitting the signal wirelessly to the portable controller. 

2. The method of claim 1, wherein generating the signal comprises generating the wireless 

signal from the controller of the vehicular battery charger. 

3. The method of claim 1, wherein transmitting the wireless signal comprises transmitting 

the wireless signal from the controller of the vehicular battery charger. 

4. The method of claim 1, wherein alerting the user comprises alerting the user via at least 

one of a group consisting of an e-mail and a text. 

5. The method of claim 1, further transmitting to the portable controller another signal 

indicative of a level of charge of the battery. 

6. The method of claim 1, further comprising transmitting another signal from the portable 

controller to begin charging the battery. 
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7. The method of claim 1, further comprising transmitting another signal from the portable 

controller to delay charging of the battery to a time of day. 
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8. A system for charging a battery of a vehicle, the system comprising: 

a battery charger having 

an electrical power cord releasably attachable to at least one of the vehicle and a 

source of power; 

at least one of a group consisting of a transmitter and a receiver; 

a controller electrically coupled to the electrical power cord and to the at least 

one of the group consisting of the transmitter and the receiver, the 

controller responsive to detection of a predetermined threshold level of 

charge of the battery having been reached by sending at least one signal 

indicative of the threshold level of charge of the battery via the at least one 

of the group consisting of the transmitter and the receiver; 

a portable controller remote from the vehicle and battery charger, the portable 

controller adapted for wireless communication with the controller of the battery 

charger via the at least one of the group consisting of the transmitter and the 

receiver of the battery charger; 

wherein the portable controller generates a notification to a user indicating the 

threshold level of charge of the battery following and as the result of the at least 

one signal indicative of the threshold level of charge of the battery. 

9. The system of claim 8, wherein the notification is an indicator on a display viewable by 

the user. 

10. The system of claim 9, wherein the display is electrically coupled to the controller of the 

battery charger. 

11. The system of claim 8, wherein the notification is at least one of a group consisting of a 

text and an e-mail automatically generated to the user. 

12. The system of claim 8, wherein the portable controller is adapted to send signals to the 

controller of the battery charger to start and stop charging of the battery. 

13. The system of claim 8, wherein the threshold level of charge of the battery is a full charge 

of the battery. 
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14. The system of claim 8, wherein the threshold level of charge of the battery is a level of 

charge lower than a full charge of the battery. 
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15. A method of charging a battery of a vehicle, the method comprising: 

connecting an electrical power cord of a vehicular battery charger to at least one of the 

vehicle and a source of power; 

establishing wireless communication between a controller of the vehicular battery 

charger and a portable controller of a user remote from the vehicle and the 

vehicular battery charger; 

supplying power to the battery of the vehicle via the vehicular battery charger; 

detecting a predetermined level of charge of the battery after supplying an amount of 

power to the battery; 

generating a signal responsive to detecting the predetermined level of charge of the 

battery; 

transmitting the signal wirelessly to the portable controller; and 

alerting the user that the predetermined level of charge of the battery has been reached 

responsive to transmitting the signal wirelessly to the portable controller. 

16. The method of claim 15, wherein the signal includes data indicative of the level of charge 

of the battery. 

17. The method of claim 15, wherein transmitting the wireless signal comprises transmitting 

the wireless signal from the controller of the vehicular battery charger. 

18. The method of claim 15, wherein alerting the user comprises alerting the user via at least 

one of a group consisting of an e-mail and a text. 

19. The method of claim 15, wherein the predetermined level of charge is a fully-charged 

level of the battery. 

20. The method of claim 15, wherein the predetermined level of charge is less than a fully-

charged level of the battery. 
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ABSTRACT 

A vehicle battery charger and a vehicle battery charging system are described and illustrated, and 

can include a controller enabling a user to enter a time of day at which the vehicle battery 

charger or system begins and/or ends charging of the vehicle battery. The vehicle battery 

charger can be separate from the vehicle, can be at least partially integrated into the vehicle, can 

include a transmitter and/or a receiver capable of communication with a controller that is remote 

from the vehicle and vehicle charger, and can be controlled by a user or another party (e.g., a 

power utility) to control battery charging based upon a time of day, cost of power, or other 

factors. 
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Additional Foreign Priority Data may be generated within this form by selecting the 
Add button. I Add I 
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PTO/AIN14 (02-18) 
Approved for use through 11/30/2020. 0MB 0651-0032 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid 0MB control number. 

013350-9003-US20 Attorney Docket Number 
Application Data Sheet 37 CFR 1.76 

Application Number 

Title of Invention VEHICULAR BATTERY CHARGER, CHARGING SYSTEM, AND METHOD 

Statement under 37 CFR 1.55 or 1.78 for AIA (First Inventor to File) Transition 
Applications 

This application (1) claims priority to or the benefit of an application filed before March 16, 2013 and (2) also 
contains, or contained at any time, a claim to a claimed invention that has an effective filing date on or after March 

□ 16,2013. 
NOTE: By providing this statement under 37 CFR 1.55 or 1.78, this application, with a filing date on or after March 
16, 2013, will be examined under the first inventor to file provisions of the AIA. 
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PTO/AIN14 (02-18) 
Approved for use through 11/30/2020. 0MB 0651-0032 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid 0MB control number. 

013350-9003-US20 Attorney Docket Number 
Application Data Sheet 37 CFR 1.76 

Application Number 

Title of Invention VEHICULAR BATTERY CHARGER, CHARGING SYSTEM, AND METHOD 

Authorization or Opt-Out of Authorization to Permit Access: 

When this Application Data Sheet is properly signed and filed with the application, applicant has provided written 
authority to permit a participating foreign intellectual property (IP) office access to the instant application-as-filed (see 
paragraph A in subsection 1 below) and the European Patent Office (EPO) access to any search results from the instant 
application (see paragraph Bin subsection 1 below). 

Should applicant choose not to provide an authorization identified in subsection 1 below, applicant must opt-out of the 
authorization by checking the corresponding box A or B or both in subsection 2 below. 

NOTE: This section of the Application Data Sheet is ONLY reviewed and processed with the INITIAL filing of an 
application. After the initial filing of an application, an Application Data Sheet cannot be used to provide or rescind 
authorization for access by a foreign IP office(s). Instead, Form PTO/SB/39 or PTO/SB/69 must be used as appropriate. 

1. Authorization to Permit Access by a Foreign Intellectual Property Office(s) 

A. Priority Document Exchange (PDXl - Unless box A in subsection 2 (opt-out of authorization) is checked, the 
undersigned hereby grants the USPTO authority to provide the European Patent Office (EPO), the Japan Patent Office 
(JPO), the Korean Intellectual Property Office (KIPO), the State Intellectual Property Office of the People's Republic of 
China (SIPO), the World Intellectual Property Organization (WIPO), and any other foreign intellectual property office 
participating with the USPTO in a bilateral or multilateral priority document exchange agreement in which a foreign 
application claiming priority to the instant patent application is filed, access to: (1) the instant patent application-as-filed 
and its related bibliographic data, (2) any foreign or domestic application to which priority or benefit is claimed by the 
instant application and its related bibliographic data, and (3) the date of filing of this Authorization. See 37 CFR 1.14(h) 
(1 ). 

B. Search Results from U.S. Application to EPO - Unless box Bin subsection 2 (opt-out of authorization) is checked, 
the undersigned hereby grants the USPTO authority to provide the EPO access to the bibliographic data and search 
results from the instant patent application when a European patent application claiming priority to the instant patent 
application is filed. See 37 CFR 1.14(h)(2). 

The applicant is reminded that the EPO's Rule 141(1) EPC (European Patent Convention) requires applicants to submit a 
copy of search results from the instant application without delay in a European patent application that claims priority to 
the instant application. 

2. Opt-Out of Authorizations to Permit Access by a Foreign Intellectual Property Office(s) 

A. Applicant DOES NOT authorize the USPTO to permit a participating foreign IP office access to the instant 
D application-as-filed. If this box is checked, the USPTO will not be providing a participating foreign IP office with 

any documents and information identified in subsection 1A above. 

B. Applicant DOES NOT authorize the USPTO to transmit to the EPO any search results from the instant patent 
D application. If this box is checked, the USPTO will not be providing the EPO with search results from the instant 

application. 

NOTE: Once the application has published or is otherwise publicly available, the USPTO may provide access to the 
application in accordance with 37 CFR 1.14. 
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PTO/AIN14 (02-18) 
Approved for use through 11/30/2020. 0MB 0651-0032 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid 0MB control number. 

Attorney Docket Number 013350-9003-US20 
Application Data Sheet 37 CFR 1.76 

Application Number 

Title of Invention VEHICULAR BATTERY CHARGER, CHARGING SYSTEM, AND METHOD 

Applicant Information: 

Providing assignment information in this section does not substitute for compliance with any requirement of part 3 of Tille 37 of CFR 
to have an assignment recorded by the Office. 

Applicant 11 I Remove I 
If the applicant is the inventor (or the remaining joint inventor or inventors under 37 CFR 1.45), this section should not be completed. 
The information to be provided in this section is the name and address of the legal representative who is the applicant under 37 CFR 
1.43; or the name and address of the assignee, person to whom the inventor is under an obligation to assign the invention, or person 
who otherwise shows sufficient proprietary interest in the matter who is the applicant under 37 CFR 1.46. If the applicant is an 
applicant under 37 CFR 1.46 (assignee, person to whom the inventor is obligated to assign, or person who otherwise shows sufficient 
proprietary interest) together with one or more joint inventors, then the joint inventor or inventors who are also the applicant should be 
identified in this section. 

I Clear I 
Assignee 

I 
Legal Representative under 35 U.S.C. 117 

I 
Joint Inventor 

Person to whom the inventor is obligated to assign. I Person who shows sufficient proprietary interest 

If applicant is the legal representative, indicate the authority to file the patent application, the inventor is: 

ITI 

Name of the Deceased or Legally Incapacitated Inventor: I 

If the Applicant is an Organization check here. □ 

Prefix Given Name Middle Name Family Name Suffix 

I IT I I I I B 
Mailing Address Information For Applicant: 

Address 1 

Address 2 

City State/Province 

Country 11 Postal Code 

Phone Number Fax Number 

Email Address 

Additional Applicant Data may be generated within this form by selecting the Add button. I Add I 

Assignee Information including Non-Applicant Assignee Information: 

Providing assignment information in this section does not substitute for compliance with any requirement of part 3 of Title 
37 of CFR to have an assignment recorded by the Office. 
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PTO/AIN14 (02-18) 
Approved for use through 11/30/2020. 0MB 0651-0032 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid 0MB control number. 

Attorney Docket Number 013350-9003-US20 
Application Data Sheet 37 CFR 1.76 

Application Number 

Title of Invention VEHICULAR BATTERY CHARGER, CHARGING SYSTEM, AND METHOD 

Assignee 11 

Complete this section if assignee information, including non-applicant assignee information, is desired to be included on the patent 
application publication. An assignee-applicant identified in the "Applicant Information" section will appear on the patent application 
publication as an applicant. For an assignee-applicant, complete this section only if identification as an assignee is also desired on the 
patent application publication. 

I Remove I 
If the Assignee or Non-Applicant Assignee is an Organization check here. □ 

Prefix Given Name Middle Name Family Name Suffix 

I B I I I I B 
Mailing Address Information For Assignee including Non-Applicant Assignee: 

Address 1 

Address 2 

City 11 State/Province 

Countryi 11 Postal Code 

Phone Number Fax Number 

Email Address 

Additional Assignee or Non-Applicant Assignee Data may be generated within this form by 
selecting the Add button. I Add I 

Signature: Remove 

NOTE: This Application Data Sheet must be signed in accordance with 37 CFR 1.33(b ). However, if this Application 
Data Sheet is submitted with the INITIAL filing of the application and either box A or B is not checked in 
subsection 2 of the "Authorization or Opt-Out of Authorization to Permit Access" section, then this form must 
also be signed in accordance with 37 CFR 1.14(c). 

This Application Data Sheet must be signed by a patent practitioner if one or more of the applicants is a juristic 
entity (e.g., corporation or association). If the applicant is two or more joint inventors, this form must be signed by a 
patent practitioner, all joint inventors who are the applicant, or one or more joint inventor-applicants who have been given 
power of attorney (e.g., see US PTO Form PTO/AIA/81) on behalf of all joint inventor-applicants. 

See 37 CFR 1.4(d) for the manner of making signatures and certifications. 

Signature ltchristopher b. austin/ Date (YYYY-MM-DD) 12019-01-16 

First Name phristopher I Last Name I ~ustin Registration Number 141592 

Additional Signature may be generated within this form by selecting the Add button. I Add I 
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PTO/AIN14 (02-18) 
Approved for use through 11/30/2020. 0MB 0651-0032 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid 0MB control number. 

Attorney Docket Number 013350-9003-US20 
Application Data Sheet 37 CFR 1.76 

Application Number 

Title of Invention VEHICULAR BATTERY CHARGER, CHARGING SYSTEM, AND METHOD 

This collection of information is required by 37 CFR 1. 76. The information is required to obtain or retain a benefit by the public which 
is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This 
collection is estimated to take 23 minutes to complete, including gathering, preparing, and submitting the completed application data 
sheet form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of lime you require to 
complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and 
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR 
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 
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Privacy Act Statement 

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your submission of the attached form related to a patent 
application or patent. Accordingly, pursuant to the requirements of the Act, please be advised that: (1) the general authority for the collection of this information 
is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited is voluntary; and (3) the principal purpose for which the information is used by the U.S. Patent and 
Trademark Office is to process and/or examine your submission related to a patent application or patent. If you do not furnish the requested information, the U.S. 
Patent and Trademark Office may not be able to process and/or examine your submission, which may result in termination of proceedings or abandonment of 
the application or expiration of the patent. 

The information provided by you in this form will be subject to the following routine uses: 

The information on this form will be treated confidentially to the extent allowed under the Freedom of Information Act (5 U.S.C. 552) and the Privacy 
Act (5 U.S.C. 552a). Records from this system of records may be disclosed to the Department of Justice to determine whether the Freedom of 
Information Act requires disclosure of these records. 

2. A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence to a court, magistrate, or administrative 
tribunal, including disclosures to opposing counsel in the course of settlement negotiations. 

3 A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a request involving an individual, to whom 
the record pertains, when the individual has requested assistance from the Member with respect to the subject matter of the record. 

4. A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for the information in order to perform 
a contract. Recipients of information shall be required to comply with the requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 
552a(m). 

5. A record related to an International Application filed under the Patent Cooperation Treaty in this system of records may be disclosed, as a routine use, 
to the International Bureau of the World Intellectual Property Organization, pursuant to the PatentCooperationTreaty. 

6. A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of National Security review (35 U.S.C. 181) 
and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)). 

7. A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or his/her designee, during an 
inspection of records conducted by GSA as part of that agency's responsibility to recommend improvements in records management practices and 
programs, under authority of 44 U.S.C. 2904 and 2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection of 
records for this purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not be used to make determinations about 
individuals. 

8. A record from this system of records may be disclosed, as a routine use, to the public after either publication of the application pursuant to 35 U.S.C. 
122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record may be disclosed, subject to the limitations of 37 CFR 1. 14, as a routine use, 
to the public if the record was filed in an application which became abandoned or in which the proceedings were terminated and which application is 
referenced by either a published application, an application open to public inspections or an issued patent. 

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law enforcement agency, if the USPTO becomes 
aware of a violation or potential violation of law or regulation. 
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Electronic Patent Application Fee Transmittal 

Application Number: 

Filing Date: 

Title of Invention: VEHICULAR BATTERY CHARGER, CHARGING SYSTEM, AND METHOD 

First Named Inventor/Applicant Name: Christopher B. Austin 

Filer: Christopher B. Austin/Dorothy Hauser 

Attorney Docket Number: 013350-9003-US20 

Filed as Small Entity 

Filing Fees for Utility under 35 USC 111 (a) 

Description Fee Code Quantity Amount 
Sub-Total in 

USO($) 

Basic Filing: 

UTILITY FILING FEE (ELECTRONIC FILING) 4011 1 75 75 

UTILITY SEARCH FEE 2111 1 330 330 

UTILITY EXAMINATION FEE 2311 1 380 380 

Pages: 

Claims: 

Miscellaneous-Filing: 

Petition: 

Patent-Appeals-and-Interference: 

IPR2026-00378 
Tesla EX1002 Page 103



Description Fee Code Quantity Amount 
Sub-Total in 

USO($) 

Post-Allowance-and-Post-Issuance: 

Extension-of-Time: 

Miscellaneous: 

Total in USO($) 785 
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Electronic Acknowledgement Receipt 

EFSID: 34854770 

Application Number: 16249037 

International Application Number: 

Confirmation Number: 4725 

Title of Invention: VEHICULAR BATTERY CHARGER, CHARGING SYSTEM, AND METHOD 

First Named Inventor/Applicant Name: Christopher B. Austin 

Christopher B. Austin 

-

935 17th Avenue 

Correspondence Address: -

Grafton WI 53024 

us 414.331 .0988 

cbaustin@michaelbest.com 

Filer: Christopher B. Austin/Dorothy Hauser 

Filer Authorized By: Christopher B. Austin 

Attorney Docket Number: 013350-9003-US20 

Receipt Date: 16-JAN-2019 

Filing Date: 

Time Stamp: 12:47:35 

Application Type: Utility under 35 USC 111 (a) 

Payment information: 

Submitted with Payment yes 

Payment Type CARD 

Payment was successfully received in RAM $785 
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RAM confirmation Number 011619INTEFSW12475600 

Deposit Account 

Authorized User 

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows: 

File Listing: 

Document 
Document Description File Name 

File Size(Bytes}/ Multi Pages 
Number Message Digest Part /.zip (if appl.) 

3291628 

24995757_013350-9003-
1 Oath or Declaration filed US20_As_Filed_Declaration. no 2 

PDF Sc279994c94b3d3682a7284e6b7d5c72f7b 
e31cc 

Warnings: 

Information: 

16003311 
24996008_013350-9003-

2 US20_As_Filed_Application. yes 91 
PDF f53c1 e01 Saa6ef8706edcc35618f2c29b 12b 

7862 

Multipart Description/PDF files in .zip description 

Document Description Start End 

Specification 1 63 

Claims 64 68 

Abstract 69 69 

Drawings-only black and white line drawings 70 91 

Warnings: 

Information: 

1256287 

3 Application Data Sheet 
24996260_013350-9003-

no 9 
US20_As_Filed_ADS.PDF 

476f0aaf840d5f2cd59f2794cad23db61513 
8784 

Warnings: 

Information: 
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35041 

4 Fee Worksheet (5B06) fee-info.pdf no 2 
0ace1 ba20be6147ea83280f21767492d736 

b7b76 

Warnings: 

Information: 

Total Files Size (in bytes) 20586267 

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents, 
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a 
Post Card, as described in MPEP 503. 

New AQQlications Under 35 U.S.C. 111 
If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR 
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this 
Acknowledgement Receipt will establish the filing date of the application. 
National Stage of an International AQQlication under 35 U.S.C. 371 
If a timely submission to enter the national stage of an international application is compliant with the conditions of 35 
U.S.C. 371 and other applicable requirements a Form PCT /DO/EO/903 indicating acceptance of the application as a 
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course. 
New International AQQlication Filed with the USPTO as a Receiving Office 
If a new international application is being filed and the international application includes the necessary components for 
an international filing date (see PCT Article 11 and MPEP 181 O), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/RO/1 OS) will be issued in due course, subject to prescriptions concerning 
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of 
the application. 
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UNITED STATES PATENT AND TRADEMARK OFFICE 
Ul\TfED STATES DEPA RTME'IT OF COMMERCE 
United States Patent and Trademark Office 
Adiliess. COMMISSIO'JER FOR PATENTS 

PO Box 1450 
Alexandria, Virgmia 22313-1450 
\VVi\V.USpto.gov 

APPLICATION 
NUMBER 

FILING or 
37l(c)DATE 

GRPART 

UNIT FIL FEE REC'D ATTY.DOCKET.NO TOT CLAIMS IND CLAIMS 

16/249,037 01/16/2019 2859 785 013350-9003-US20 20 3 

Christopher B. Austin 
935 17th Avenue 
Grafton, WI 53024 

CONFIRMATION NO. 4725 
FILING RECEIPT 

1111111111111111111111 m~mll!UHl!UII IIIII 111111111111111111 

Date Mailed: 02/07/2019 

Receipt is acknowledged of this non-provisional patent application. The application will be taken up for examination 
in due course. Applicant will be notified as to the results of the examination. Any correspondence concerning the 
application must include the following identification information: the U.S. APPLICATION NUMBER, FILING DATE, 
NAME OF APPLICANT, and TITLE OF INVENTION. Fees transmitted by check or draft are subject to collection. 
Please verify the accuracy of the data presented on this receipt. If an error is noted on this Filing Receipt, please 
submit a written request for a Filing Receipt Correction. Please provide a copy of this Filing Receipt with the 
changes noted thereon. If you received a "Notice to File Missing Parts" for this application, please submit 
any corrections to this Filing Receipt with your reply to the Notice. When the USPTO processes the reply 
to the Notice, the USPTO will generate another Filing Receipt incorporating the requested corrections 

lnventor(s) 
Christopher B. Austin, Grafton, WI; 

Applicant( s) 
Christopher B. Austin, Grafton, WI; 

Power of Attorney: None 

Domestic Priority data as claimed by applicant 
This application is a CON of 16/056,041 08/06/2018 
which is a CON of 12/737,803 02/17/2011 PAT 10090567 
which is a 371 of PCT/US09/5417 4 08/18/2009 
which claims benefit of 61 /189,353 08/18/2008 

Foreign Applications for which priority is claimed (You may be eligible to benefit from the Patent Prosecution 
Highway program at the USPTO. Please see http://www.uspto.gov for more information.) - None. 
Foreign application information must be provided in an Application Data Sheet in order to constitute a claim to 
foreign priority. See 37 CFR 1.55 and 1.76. 

Permission to Access Application via Priority Document Exchange: Yes 

Permission to Access Search Results: Yes 

Applicant may provide or rescind an authorization for access using Form PTO/SB/39 or Form PTO/SB/69 as 
appropriate. 

If Required, Foreign Filing License Granted: 02/06/2019 
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The country code and number of your priority application, to be used for filing abroad under the Paris Convention, 
is US 16/249,037 

Projected Publication Date: 05/16/2019 

Non-Publication Request: No 

Early Publication Request: No 
** SMALL ENTITY ** 
Title 

VEHICULAR BATTERY CHARGER, CHARGING SYSTEM, AND METHOD 

Preliminary Class 

320 

Statement under 37 CFR 1.55 or 1.78 for AIA (First Inventor to File) Transition Applications: No 

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES 

Since the rights granted by a U.S. patent extend only throughout the territory of the United States and have no 
effect in a foreign country, an inventor who wishes patent protection in another country must apply for a patent 
in a specific country or in regional patent offices. Applicants may wish to consider the filing of an international 
application under the Patent Cooperation Treaty (PCT). An international (PCT) application generally has the same 
effect as a regular national patent application in each PCT-member country. The PCT process simplifies the filing 
of patent applications on the same invention in member countries, but does not result in a grant of "an international 
patent" and does not eliminate the need of applicants to file additional documents and fees in countries where patent 
protection is desired. 

Almost every country has its own patent law, and a person desiring a patent in a particular country must make an 
application for patent in that country in accordance with its particular laws. Since the laws of many countries differ 
in various respects from the patent law of the United States, applicants are advised to seek guidance from specific 
foreign countries to ensure that patent rights are not lost prematurely. 

Applicants also are advised that in the case of inventions made in the United States, the Director of the US PTO must 
issue a license before applicants can apply for a patent in a foreign country. The filing of a U.S. patent application 
serves as a request for a foreign filing license. The application's filing receipt contains further information and 
guidance as to the status of applicant's license for foreign filing. 

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents" (specifically, the 
section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for filing foreign 
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it 
can be viewed on the USPTO website at http://www.uspto.gov/web/offices/pac/doc/general/index.html. 

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish 
to consult the U.S. Government website, http://www.stopfakes.gov. Part of a Department of Commerce initiative, 
this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific 
countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may 
call the U.S. Government hotline at 1-866-999-HAL T (1-866-999-4258). 
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GRANTED 

LICENSE FOR FOREIGN FILING UNDER 

Title 35, United States Code, Section 184 

Title 37, Code of Federal Regulations, 5.11 & 5.15 

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING 
LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all applications where 
the conditions for issuance of a license have been met, regardless of whether or not a license may be required as 
set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier 
license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The 
date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under 
37 CFR 5.13 or 5.14. 

This license is to be retained by the licensee and may be used at any time on or after the effective date thereof unless 
it is revoked. This license is automatically transferred to any related applications(s) filed under 37 CFR 1.53(d). This 
license is not retroactive. 

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the subject matter 
as imposed by any Government contract or the provisions of existing laws relating to espionage and the national 
security or the export of technical data. Licensees should apprise themselves of current regulations especially with 
respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls, Department of 
State (with respect to Arms, Munitions and Implements of War (22 CFR 121-128)); the Bureau of Industry and 
Security, Department of Commerce (15 CFR parts 730-774); the Office of Foreign AssetsControl, Department of 
Treasury (31 CFR Parts 500+) and the Department of Energy. 

NOT GRANTED 

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING 
LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license under 37 CFR 5.12, 
if a license is desired before the expiration of 6 months from the filing date of the application. If 6 months has lapsed 
from the filing date of this application and the licensee has not received any indication of a secrecy order under 35 
U.S.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(b). 

Select USA 

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location for 
business investment, innovation, and commercialization of new technologies. The U.S. offers tremendous resources 
and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation works to 
promote and facilitate business investment. SelectUSA provides information assistance to the international investor 
community; serves as an ombudsman for existing and potential investors; advocates on behalf of U.S. cities, states, 
and regions competing for global investment; and counsels U.S. economic development organizations on investment 
attraction best practices. To learn more about why the United States is the best country in the world to develop 
technology, manufacture products, deliver services, and grow your business, visit http://www.SelectUSA.gov or call 
+ 1-202-482-6800. 
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PATENT APPLICATION FEE DETERMINATION RECORD Application or Docket Number 

Substitute for Form PTO-875 16/249,037 

APPLICATION AS FILED - PART I OTHER THAN 

(Column 1) (Column 2) SMALL ENTITY OR SMALL ENTITY 

FOR NUMBER FILED NUMBER EXTRA RATE($) FEE($) RATE($) FEE($) 
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CONFIRMATION NO. 4725 

INFORMAL NOTICE 
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Date Mailed: 02/07/2019 

INFORMATIONAL NOTICE TO APPLICANT 

Applicant is notified that the above-identified application contains the deficiencies noted below. No period for 
reply is set forth in this notice for correction of these deficiencies. However, if a deficiency relates to the inventor's 
oath or declaration, the applicant must file an oath or declaration in compliance with 37 CFR 1.63, or a substitute 
statement in compliance with 37 CFR 1.64, executed by or with respect to each actual inventor no later than the 
expiration of the time period set in the "Notice of Allowability" to avoid abandonment. See 37 CFR 1.53(f). 

The item(s) indicated below are also required and should be submitted with any reply to this notice to avoid 
further processing delays. 

A new inventor's oath or declaration that identifies this application (e.g., by Application Number and filing 
date) is required. The inventor's oath or declaration does not comply with 37 CFR 1.63 in that it: 

• does not state that the above-identified application was made or authorized to be made by the person 
executing the oath or declaration. 

Christopher B. Austin 

/lvongxay/ 

Questions about the contents of this notice and the 
requirements it sets forth should be directed to the Office 

of Data Management, Application Assistance Unit, at 
(571) 272-4000 or (571) 272-4200 or 1-888-786-0101. 
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PUBLICATION NOTICE 

1111111111111111111111 ll]~!l]!~l!~l!~!IHl!H jllll lllll 111111111111111111 

Title:VEHICULAR BATTERY CHARGER, CHARGING SYSTEM, AND METHOD 

Publication No.US-2019-0148787-A 1 
Publication Date:05/16/2019 

NOTICE OF PUBLICATION OF APPLICATION 

The above-identified application will be electronically published as a patent application publication pursuant to 37 
CFR 1.211, et seq. The patent application publication number and publication date are set forth above. 

The publication may be accessed through the USPTO's publically available Searchable Databases via the 
Internet at www.uspto.gov. The direct link to access the publication is currently http://www.uspto.gov/patft/. 

The publication process established by the Office does not provide for mailing a copy of the publication to 
applicant. A copy of the publication may be obtained from the Office upon payment of the appropriate fee set 
forth in 37 CFR 1.19(a)(1 ). Orders for copies of patent application publications are handled by the USPTO's 
Public Records Division. The Public Records Division can be reached by telephone at (571) 272-3150 or (800) 
972-6382, by facsimile at (571) 273-3250, by mail addressed to the United States Patent and Trademark Office, 
Public Records Division, Alexandria, VA 22313-1450 or via the Internet. 
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the dates of receipt of correspondence filed in the Office, may also be accessed via the Internet through 
the Patent Electronic Business Center at www.uspto.gov using the public side of the Patent Application 
Information and Retrieval (PAIR) system. The direct link to access this status information is currently 
https://portal.uspto.gov/pair/PublicPair. Prior to publication, such status information is confidential and may only 
be obtained by applicant using the private side of PAIR. 

Further assistance in electronically accessing the publication, or about PAIR, is available by calling the Patent 
Electronic Business Center at 1-866-217-9197. 

Office of Data Managment, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101 
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Address: COMMISSIONERFORPATENTS 

P.O. Box 1450 
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Applicant(s) Application No. 
16/249,037 Austin, Christopher B. 

Office Action Summary Examiner 

NATHANIEL R PEL TON 

Art Unit 

2859 

AIA (FITF) Status 

No 

-- The MAILING DA TE of this communication appears on the cover sheet with the correspondence address -­
Period for Reply 

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 2 MONTHS FROM THE MAILING 
DATE OF THIS COMMUNICATION. 

Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed after SIX (6) MONTHS from the mailing 
date of this communication. 
If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication. 
Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133). 
Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any earned patent term 
adjustment. See 37 CFR 1.704(b). 

Status 

1 )~ Responsive to communication(s) filed on applicatin filed on 01/16/2019. 
□ A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on __ . 

2a)D This action is FINAL. 2b) □ This action is non-final. 
3)□ An election was made by the applicant in response to a restriction requirement set forth during the interview 

on __ ; the restriction requirement and election have been incorporated into this action. 
4)0 Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 

closed in accordance with the practice under Ex parte Quayle, 1935 C.D. 11, 453 O.G. 213. 

Disposition of Claims* 
5) ~ Claim(s) 1-20 is/are pending in the application. 

5a) Of the above claim(s) is/are withdrawn from consideration. 

6) D Claim(s) is/are allowed. 

7) D Claim(s) __ is/are rejected. 

8) D Claim(s) __ is/are objected to. 

9) ~ Claim(s) 1-20 are subject to restriction and/or election requirement 
* If any claims have been determined allowable, you may be eligible to benefit from the Patent Prosecution Highway program at a 

participating intellectual property office for the corresponding application. For more information, please see 

http://www.uspto.gov/patents/init events/pph/index.jsp or send an inquiry to PPHfeedback@uspto.gov. 

Application Papers 
10)□ The specification is objected to by the Examiner. 

11 )□ The drawing(s) filed on __ is/are: a)□ accepted or b)□ objected to by the Examiner. 
Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a). 

Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121 (d). 

Priority under 35 U.S.C. § 119 
12)□ Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f). 

Certified copies: 

a)□ All b)D Some** c)□ None of the: 

1.□ Certified copies of the priority documents have been received. 

2.□ Certified copies of the priority documents have been received in Application No. __ . 

3.□ Copies of the certified copies of the priority documents have been received in this National Stage 
application from the International Bureau (PCT Rule 17.2(a)). 

** See the attached detailed Office action for a list of the certified copies not received. 

Attachment{s) 

1) D Notice of References Cited (PTO-892) 

2) D Information Disclosure Statement(s) (PTO/SB/08a and/or PTO/SB/08b) 
Paper No(s)/Mail Date __ . 

U.S. Patent and Trademark Office 

PTOL-326 (Rev. 11-13) Office Action Summary 

3) D Interview Summary (PTO-413) 

Paper No(s)/Mail Date __ . 

4) D Other: __ . 

Part of Paper No./Mail Date 20201202 

IPR2026-00378 
Tesla EX1002 Page 115



Application/Control Number: 16/249,037 
Art Unit: 2859 

DETAILED ACTION 

Notice of Pre-A/A or AJA Status 

The present application is being examined under the pre-AIA first to invent provisions. 

Election/Restrictions 

REQUIREMENT FOR UNITY OF INVENTION 

Page 2 

As provided in 37 CFR 1.475(a), a national stage application shall relate to one invention only or 

to a group of inventions so linked as to form a single general inventive concept ("requirement of unity of 

invention"). Where a group of inventions is claimed in a national stage application, the requirement of 

unity of invention shall be fulfilled only when there is a technical relationship among those inventions 

involving one or more of the same or corresponding special technical features. The expression "special 

technical features" shall mean those technical features that define a contribution which each of the 

claimed inventions, considered as a whole, makes over the prior art. 

The determination whether a group of inventions is so linked as to form a single general 

inventive concept shall be made without regard to whether the inventions are claimed in separate 

claims or as alternatives within a single claim. See 37 CFR l.475(e). 

When Claims Are Directed to Multiple Categories of Inventions: 

As provided in 37 CFR 1.475 (b), a national stage application containing claims to different 

categories of invention will be considered to have unity of invention if the claims are drawn only to one 

of the following combinations of categories: 

(1) A product and a process specially adapted for the manufacture of said product; or 

(2) A product and a process of use of said product; or 

(3) A product, a process specially adapted for the manufacture of the said product, and a use of 

the said product; or 
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(4) A process and an apparatus or means specifically designed for carrying out the said process; 

or 

(5) A product, a process specially adapted for the manufacture of the said product, and an 

apparatus or means specifically designed for carrying out the said process. 

Otherwise, unity of invention might not be present. See 37 CFR 1.475 (c). 

Restriction is required under 35 U.S.C. 121 and 372. 

This application contains the following inventions or groups of inventions which are not so 

linked as to form a single general inventive concept under PCT Rule 13.1. 

In accordance with 37 CFR 1.499, applicant is required, in reply to this action, to elect a single 

invention to which the claims must be restricted. 

Group I, claim(s) 1-7, drawn to A method of charging a battery of a vehicle wherein a supply of 

power to the charger is interrupted and based on the interruption a signal is generated and transmitted 

to a portable controller to alert the user of the interruption of power supply (i.e. e-mail/text). 

Group II, claim(s) 8-20, drawn to A method of charging a battery of a vehicle wherein wireless 

communication is established with a remote controller and controller of the charger where the charger 

controller receives information from the remote controller data (i.e. cost of power/battery information) 

which is then used by the controller for controlling the supply of power to the battery. 

The groups of inventions listed above do not relate to a single general inventive concept under 

PCT Rule 13.1 because, under PCT Rule 13.2, they lack the same or corresponding special technical 

features for the following reasons: 

Groups I-II lack unity of invention because the groups do not share the same or corresponding 

technical feature. The special technical feature of the Group I invention, a method of charging a battery 

of a vehicle wherein a supply of power to the charger is interrupted and based on the interruption a 

signal is generated and transmitted to a portable controller to alert the user of the interruption of 
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power supply (i.e. e-mail/text), as claimed therein is not present in the invention of Group II. The special 

technical feature of the Group II invention, a method of charging a battery of a vehicle wherein wireless 

communication is established with a remote controller and controller of the charger where the charger 

controller receives information from the remote controller data (i.e. cost of power/battery information) 

which is then used by the controller for controlling the supply of power to the battery, as claimed 

therein is not present in the invention of Group I. 

Groups I and II lack unity of invention because even though the inventions of these groups 

require the technical feature of a vehicle charger for charging a battery of a vehicle, this technical 

feature is not a special technical feature as it does not make a contribution over the prior art in view of 

US 6,963,186 to Hobbs, see abstract. 

Since none of the special technical features of the Groups I and II inventions are found in more 

than one of the inventions, unity of invention is lacking. 

Furthermore the special technical features require searches in different subclasses utilizing 

different search strategies where a single reference that teaches both different inventive concepts is not 

likely to be found. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the examiner 

should be directed to NATHANIEL R PELTON whose telephone number is (571)270-1761. The examiner 

can normally be reached on M-F 9am to 5pm. 

Examiner interviews are available via telephone, in-person, and video conferencing using a 

USPTO supplied web-based collaboration tool. To schedule an interview, applicant is encouraged to use 

the US PTO Automated Interview Request (AIR) at http:/ /www.uspto.gov/interviewpractice. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's supervisor, 

Ricardo Isla can be reached on 571-272-5056. The fax phone number for the organization where this 

application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent Application 

Information Retrieval (PAIR) system. Status information for published applications may be obtained 

from either Private PAIR or Public PAIR. Status information for unpublished applications is available 

through Private PAIR only. For more information about the PAIR system, see https://ppair-

my.uspto.gov/pair/PrivatePair. Should you have questions on access to the Private PAIR system, contact 

the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 

USPTO Customer Service Representative or access to the automated information system, call 800-786-

9199 (IN USA OR CANADA) or 571-272-1000. 

/NATHANIEL R PELTON/ 
Primary Examiner, Art Unit 2859 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 
Group Art Unit 2859 

In re 

Patent Application of 

Christopher B. Austin 

Application No. 16/249,037 

Confirmation No. 4725 

Filed: January 16, 2019 

"VEHICULAR BATTERY CHARGER, CHARGING 
SYSTEM, AND METHOD" 

Atty. Docket No. 013350-9003-US20 

RESPONSE TO RESTRICTION REQUIREMENT 

Mail Stop Amendment 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

Commissioner: 

This communication is filed in response to the Restriction Requirement mailed December 

3, 2020, and is filed within the two-month shortened statutory period set for reply. Entry of the 

following amendments and consideration of the accompanying remarks are respectfully 

requested. Please also charge Deposit Account No. 13-3080 with any necessary fee in 

connection with this communication. Please also amend the present application as follows: 

Amendments to the Claims: 

Remarks: 

Pages 2-6 
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U.S. Patent App. No. 16/249,037 
Attorney Docket No. 013350-9003-US20 
Response to December 3, 2020 Restriction Requirement 

Amendments to the Claims: 

Please amend the claims as indicated in the marked-up version of the listing of claims 

presented below. This listing of claims replaces all prior versions and listings of claims in the 

present application. 

1-7. (Canceled) 

8. (Original) A system for charging a battery of a vehicle, the system comprising: 

a battery charger having 

an electrical power cord releasably attachable to at least one of the vehicle and a 

source of power; 

at least one of a group consisting of a transmitter and a receiver; 

a controller electrically coupled to the electrical power cord and to the at least one 

of the group consisting of the transmitter and the receiver, the controller 

responsive to detection of a predetermined threshold level of charge of the 

battery having been reached by sending at least one signal indicative of the 

threshold level of charge of the battery via the at least one of the group 

consisting of the transmitter and the receiver; 

a portable controller remote from the vehicle and battery charger, the portable controller 

adapted for wireless communication with the controller of the battery charger via 

the at least one of the group consisting of the transmitter and the receiver of the 

battery charger; 

wherein the portable controller generates a notification to a user indicating the threshold 

level of charge of the battery following and as the result of the at least one signal 

indicative of the threshold level of charge of the battery. 

9. (Original) The system of claim 8, wherein the notification is an indicator on a display 

viewable by the user. 

10. (Original) The system of claim 9, wherein the display is electrically coupled to the controller 

of the battery charger. 

2 
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Attorney Docket No. 013350-9003-US20 
Response to December 3, 2020 Restriction Requirement 

11. (Original) The system of claim 8, wherein the notification is at least one of a group 

consisting of a text and an e-mail automatically generated to the user. 

12. (Original) The system of claim 8, wherein the portable controller is adapted to send signals 

to the controller of the battery charger to start and stop charging of the battery. 

13. (Original) The system of claim 8, wherein the threshold level of charge of the battery is a 

full charge of the battery. 

14. (Original) The system of claim 8, wherein the threshold level of charge of the battery is a 

level of charge lower than a full charge of the battery. 

3 
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Attorney Docket No. 013350-9003-US20 
Response to December 3, 2020 Restriction Requirement 

15. (Original) A method of charging a battery of a vehicle, the method comprising: 

connecting an electrical power cord of a vehicular battery charger to at least one of the 

vehicle and a source of power; 

establishing wireless communication between a controller of the vehicular battery 

charger and a portable controller of a user remote from the vehicle and the 

vehicular battery charger; 

supplying power to the battery of the vehicle via the vehicular battery charger; 

detecting a predetermined level of charge of the battery after supplying an amount of 

power to the battery; 

generating a signal responsive to detecting the predetermined level of charge of the 

battery; 

transmitting the signal wirelessly to the portable controller; and 

alerting the user that the predetermined level of charge of the battery has been reached 

responsive to transmitting the signal wirelessly to the portable controller. 

16. (Original) The method of claim 15, wherein the signal includes data indicative of the level of 

charge of the battery. 

17. (Original) The method of claim 15, wherein transmitting the wireless signal comprises 

transmitting the wireless signal from the controller of the vehicular battery charger. 

18. (Original) The method of claim 15, wherein alerting the user comprises alerting the user via 

at least one of a group consisting of an e-mail and a text. 

19. (Original) The method of claim 15, wherein the predetermined level of charge is a fully­

charged level of the battery. 

20. (Original) The method of claim 15, wherein the predetermined level of charge is less than a 

fully charged level of the battery. 

4 
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Attorney Docket No. 013350-9003-US20 
Response to December 3, 2020 Restriction Requirement 

21. (New) A system for charging a battery of a vehicle and for wireless communication with 

a phone having a controller, the system comprising: 

a battery charger having 

22. (New) 

an electrical power cord releasably attachable to at least one of the vehicle and a 

source of power; 

at least one of a group consisting of a transmitter and a receiver; 

a battery charger controller electrically coupled to the electrical power cord and to 

the at least one of the group consisting of the transmitter and the receiver, 

the battery charger controller configured to wirelessly communicate with 

the controller of the phone by sending signals via the at least one of the 

group consisting of the transmitter and the receiver, and to control supply 

of power to the battery in the course of a charging session as the level of 

charge of the battery is increased, the battery charger controller responsive 

to detection of a threshold level of charge of the battery being reached 

during the charging session by sending a signal indicative of the level of 

charge being reached via the at least one of the group consisting of the 

transmitter and the receiver to the controller of the phone. 

The system of claim 21, wherein the signal indicative of the level of charge being 

reached is at least one of a group consisting of a text and an e-mail automatically generated to the 

user. 

23. (New) The system of claim 21, wherein the battery charger controller is further 

responsive to signals from the phone to start and stop charging of the battery. 

24. (New) The system of claim 21, wherein the threshold level of charge of the battery is a 

full charge of the battery. 

25. (New) The system of claim 21, wherein the threshold level of charge of the battery is a 

level of charge lower than a full charge of the battery. 

5 

IPR2026-00378 
Tesla EX1002 Page 125



U.S. Patent App. No. 16/249,037 
Attorney Docket No. 013350-9003-US20 
Response to December 3, 2020 Restriction Requirement 

26. (New) The system of claim 21, wherein the battery charger is releasably attachable to the 

vehicle and the source of power, and is portable as a single unit. 

27. (New) The system of claim 21, wherein the battery charger controller is further 

responsive to detection of interruption of power to the battery by sending another signal 

indicative of the interruption via the at least one of the group consisting of the transmitter and the 

receiver to the controller of the phone. 
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U.S. Patent App. No. 16/249,037 
Attorney Docket No. 013350-9003-US20 
Response to December 3, 2020 Restriction Requirement 

REMARKS 

By this Amendment, claims 1-7 are canceled without prejudice, and new claims 21-27 

are added, leaving claims 8-20 unchanged. 

RESTRICTION 

In the Office action, the Examiner asserts that the application includes the following 

inventions: 

Invention I: claims 1-7; and 

Invention II: claims 8-20. 

Applicant hereby elects Invention II (claims 8-20) for prosecution, without traverse. New 

claims 21-27 are hereby added. The Applicant submits that new claims 21-27 are appropriately 

included in the claims under examination. 

CONCLUSION 

In view of the foregoing, Applicant respectfully requests entry of the present amendment 

and examination of the application on the merits. 

The undersigned is available for telephone consultation at the Examiner's convenience. 

MICHAEL BEST & FRIEDRICH LLP 
790 N. Water Street, Suite 2500 
Milwaukee, WI 53202 
414-225-8266 Direct 
414-271-6560 Main 
414-277-0656 Facsimile 

Respectfully submitted, 

/Christopher B. Austin/ 

Christopher B. Austin 
Reg. No. 41,592 
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http://www.uspto.gov/patents/init events/pph/index.jsp or send an inquiry to PPHfeedback@uspto.gov. 

Application Papers 
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Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a). 

Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121 (d). 

Priority under 35 U.S.C. § 119 
12)□ Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f). 

Certified copies: 

a)□ All b)D Some** c)□ None of the: 

1.□ Certified copies of the priority documents have been received. 

2.□ Certified copies of the priority documents have been received in Application No. __ . 

3.□ Copies of the certified copies of the priority documents have been received in this National Stage 
application from the International Bureau (PCT Rule 17.2(a)). 

** See the attached detailed Office action for a list of the certified copies not received. 

Attachment{s) 

1) 0 Notice of References Cited (PTO-892) 

2) D Information Disclosure Statement(s) (PTO/SB/08a and/or PTO/SB/08b) 
Paper No(s)/Mail Date __ . 

U.S. Patent and Trademark Office 
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DETAILED ACTION 

Notice of Pre-A/A or AJA Status 

The present application is being examined under the pre-AIA first to invent provisions. 

Election/Restrictions 

Claims 1-7 are withdrawn from further consideration pursuant to 37 CFR l.142(b) as being 

Page 2 

drawn to a nonelected Group I, there being no allowable generic or linking claim. Election was made 

without traverse in the reply filed on 01/07/2021. 

Also note that newly submitted claim 27 is directed to the non-elected invention of Group I. 

Since applicant has selected Group II to receive an action on the merits, Group II and not Group I has 

been elected for prosecution on the merits which does not include claim 27. Accordingly, claim 27 is 

withdrawn from consideration as being directed to a non-elected invention. 

Response to Amendment 

Acknowledgement is made of the amendment filed on 01/07/2021 in which claims 1-7 were 

canceled and claims 21-27 added. Therefore, claims 8-27 are pending for examination below. 

Specification 

The title of the invention is not descriptive. A new title is required that is clearly indicative of 

the invention to which the claims are directed. The Examiner recommends that applicant incorporate 

the inventive concept found in the independent claims, for example, the claims reflect the concept of 

sending a signal/notifying a user when a detection of charge in a battery reaches a threshold. 
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Drawings 

Page 3 

The drawings are objected to under 37 CFR l.83(a). The drawings must show every feature of 

the invention specified in the claims. Therefore, the "phone" and "to the controller of the phone" in 

claim 21 must be shown or the feature(s) canceled from the claim(s). No new matter should be entered. 

Corrected drawing sheets in compliance with 37 CFR l.121(d) are required in reply to the Office 

action to avoid abandonment of the application. Any amended replacement drawing sheet should 

include all of the figures appearing on the immediate prior version of the sheet, even if only one figure is 

being amended. The figure or figure number of an amended drawing should not be labeled as 

"amended." If a drawing figure is to be canceled, the appropriate figure must be removed from the 

replacement sheet, and where necessary, the remaining figures must be renumbered and appropriate 

changes made to the brief description of the several views of the drawings for consistency. Additional 

replacement sheets may be necessary to show the renumbering of the remaining figures. Each drawing 

sheet submitted after the filing date of an application must be labeled in the top margin as either 

"Replacement Sheet" or "New Sheet" pursuant to 37 CFR l.121(d). If the changes are not accepted by 

the examiner, the applicant will be notified and informed of any required corrective action in the next 

Office action. The objection to the drawings will not be held in abeyance. 

Claim Rejections - 35 USC§ 112 

The following is a quotation of 35 U.S.C. 112(b): 
(b) CONCLUSION.-The specification shall conclude with one or more claims particularly pointing out 
and distinctly claiming the subject matter which the inventor or a joint inventor regards as the 
invention. 

The following is a quotation of 35 U.S.C. 112 (pre-AIA), second paragraph: 
The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 
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Claim 10 is rejected under 35 U.S.C. 112(b) or 35 U.S.C. 112 (pre-AIA), second paragraph, as 

being indefinite for failing to particularly point out and distinctly claim the subject matter which the 

inventor or a joint inventor (or for applications subject to pre-AIA 35 U.S.C. 112, the applicant), regards 

as the invention. 

For example, claim 8 sets forth that the controller that generates a notification to a user as a 

result of the at least one signal is portable and remote controller from the battery charger. Claim 9 sets 

forth that notification is an indicator on a display (of the portable and remote controller). Then finally 

claim 10 now states that display (of the portable controller) is coupled to the battery charger which is in 

direct conflict with the requirements of claim 1. Therefore the claim is rendered unclear. 

Claim Rejections - 35 USC§ 103 

The following is a quotation of pre-AIA 35 U.S.C. 103(a) which forms the basis for all obviousness 

rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 

forth in section 102, if the differences between the subject matter sought to be patented and the 

prior art are such that the subject matter as a whole would have been obvious at the time the 

invention was made to a person having ordinary skill in the art to which said subject matter pertains. 

Patentability shall not be negatived by the manner in which the invention was made. 

Claims 8-10, 13-17, 19-21, and 24-25 is/are rejected under pre-AIA 35 U.S.C. 103{a) as being 

unpatentable over Pryor [US 2008/0007202] in view of Sugano [US 2011/0266996]. 

With respect to claims 8, 9, 13, 15, 16, 17, 19, 21, and 24, Pryor discloses a system for charging a 

battery of a vehicle [Fig. 1], the system comprising: a battery charger having an electrical power cord 

releasably attachable to at least one of the vehicle and a source of power [102]; at least one of a group 

consisting of a transmitter and a receiver [126]; a controller electrically coupled to the electrical power 

cord and to the at least one of the group consisting of the transmitter and the receiver [110 and/or 

116], the controller responsive to detection of a predetermined threshold level of charge of the battery 
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having been reached [par. 0022] by sending at least one signal indicative of the level of charge of the 

battery via the at least one of the group consisting of the transmitter and the receiver [par. 0025], and 

to control supply of power to the battery in the course of a charging session as the level of charge to the 

battery is increased [implicit function of a battery charger; see also Fig. 4]; a portable controller remote 

from the vehicle and battery charger [164], the portable controller adapted for wireless communication 

with the controller of the battery charger via the at least one of the group consisting of the transmitter 

and the receiver of the battery charger [par. 0024]. However, Pryor fails to disclose the controller being 

a portable controller that generates a notification to a user indicating the threshold level of charge of 

the battery following and as the result of the at least one signal indicative of the threshold level of 

charge of the battery. 

Sugano teaches a battery charging process wherein a controller is a portable controller that 

generates a notification to a user indicating the threshold level of charge of the battery following and as 

the result of the at least one signal indicative of the threshold level of charge of the battery [par. 0095; 

cell phone of a user receives alerts that the battery has been fully charged, i.e. a viewable notification 

on the phone]. 

Therefore it would have been obvious to a person having ordinary skill in the art before the 

invention was made to further modify Pryor such that the signal was additionally responsive to a 

predetermined threshold (i.e. charge complete) for the benefit of allowing the user and/or network to 

know that the vehicle is fully charged and thereby allowing the network to facilitate power transfer 

operations and for allowing the user to know the vehicle is ready for use. 

With respect to claim 10, Pryor further discloses another display is electrically coupled to the 

controller of the battery charger [user interface 120]. 
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With respect to claims 14, 20, and 25, Pryor further discloses wherein the threshold level of 

charge of the battery is a level of charge less than a full charge of the battery that is sent to a remote 

controller [par. 0025; current charge level that is transferred encompasses charge level from depleted 

{i.e. 0%) up to fully charged {i.e. 100%)]. 

Claims 11-12, 18, and 22-23 is/are rejected under pre-AIA 35 U.S.C. 103{a) as being 

unpatentable over Pryor [US 2008/0007202] and Sugano [US 2011/0266996] as applied above, and 

further in view of Straube! [US 2009/0139781]. 

With respect to claims 11, 18, and 22, Pryor as modified above teaches automatic generation to 

a user as described above but fails to explicitly disclose the signal is a text or e-mail. 

Straube! teaches a vehicle recharging system with user communication interfaces to 

communicate with remote devices/users regarding vehicle charging information wherein the signal is at 

least one of a group consisting of a text and an e-mail sent to for example, a phone or PDA [par. 0318, 

0320, 0325; see also Fig. 47-48]. 

Therefore it would have been obvious to a person having ordinary skill in the art before the 

invention was made to further modify Pryor such that the signal is a text or email send to the mobile 

device of the user for the benefit of allowing the signal to be sent in a format that is common and 

routine in the industry and a widely accepted mode of communication. 

With respect to claims 12 and 23, Straube! further teaches wherein a portable controller is 

adapted to send signals to the controller of the battery charger to start and stop charging of the battery 

[par. 0320] and also a query into the current SOC (i.e. claims 14/20/25 less than a full charge scenario). 

Therefore it would have been obvious to a person having ordinary skill in the art before the 

invention was made to further modify Pryor to allow user control of the charging process from the 
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remote device for the benefit of allowing the user easier access/control (i.e. from a remote location) of 

the recharging operation thereby facilitating a better experience tailored to the user's settings/needs. 

Claim 26 is/are rejected under pre-AIA 35 U.S.C. 103{a) as being unpatentable over Pryor [US 

2008/0007202] and Suga no [US 2011/0266996] as applied above, and further in view of Wang [US 

2008/0054845]. 

With respect to claim 26, Pryor discloses the battery charger is releasably attachable to the 

source of power [Fig. 1/2] but fails to disclose the cord/charger being releasable from the vehicle and 

portable as a single unit. 

First, as an initial matter it would have been obvious to one having ordinary skill in the art to 

make the charger portable/separable, since it has been held that making an old device portable or 

movable without producing any new and unexpected result involves only routine skill and constructing a 

formerly integral structure in various element also involves only routine skill in the art. The benefit to 

such a modification would be to all for a portable charging cable thereby allowing a universal type of 

plug/charger to be connected with any type of vehicle. 

However, for completeness and additional clarity, Wang teaches a battery charger that is 

releasably attachable to a vehicle and a source of power, and is portable as a single unit [Fig. l]. 

Therefore it would have been obvious to a person having ordinary skill in the art before the 

invention was made to further modify Pryor to such that the charging plug included battery charger 

circuitry as claimed for the benefit of providing a battery charger that is convenient to a user while also 

being more user friendly, more pleasing, and improving the reading of the gauges in a useful way as 

explicitly stated by Wang [par. 0009]. 
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Claim 27 is/are rejected under pre-AIA 35 U.S.C. 103{a) as being unpatentable over Pryor [US 

2008/0007202] and Suga no [US 2011/0266996] as applied above, and further in view of Morgal et al. 

[US 2010/0228405]. 

With respect to claim 27, Pryor and Sugano as applied above disclose sending wireless signals 

relating to the battery charging operation via the transmitter/receiver but fail to disclose explicitly a 

signal relating to an interruption of the power supply. 

Morgal teaches further sending a wireless signal responsive to the detection of interruption of 

power to a battery charger [par. 0173, 0182, 0219-0220]. 

Therefore it would have been obvious to a person having ordinary skill in the art before the 

invention was made to further modify Pryor to include the signal relating to interruption of power for 

the benefit of allow quick notification to a user regarding the status of the charging operation no matter 

the location of the user. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the examiner 

should be directed to NATHANIEL R PELTON whose telephone number is (571)270-1761. The examiner 

can normally be reached on M-F 9am to 5pm. 

Examiner interviews are available via telephone, in-person, and video conferencing using a 

USPTO supplied web-based collaboration tool. To schedule an interview, applicant is encouraged to use 

the US PTO Automated Interview Request (AIR) at http:/ /www.uspto.gov/interviewpractice. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's supervisor, 

Ricardo Isla can be reached on 571-272-5056. The fax phone number for the organization where this 

application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the Patent Application 

Information Retrieval (PAIR) system. Status information for published applications may be obtained 

from either Private PAIR or Public PAIR. Status information for unpublished applications is available 

through Private PAIR only. For more information about the PAIR system, see https://ppair-

my.uspto.gov/pair/PrivatePair. Should you have questions on access to the Private PAIR system, contact 

the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 

USPTO Customer Service Representative or access to the automated information system, call 800-786-

9199 (IN USA OR CANADA) or 571-272-1000. 

/NATHANIEL R PELTON/ 
Primary Examiner, Art Unit 2859 
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"20180257495".pn. or 
"20180138731".pn. 
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(5189 or 5191) and ((indicat$3 or 
send$3 or notify$3 or transmit$4) with 
(complete or full or full$1charge or 
threshold)) 

(U5-20090243549-$ or U5-
20080156553-$ or U5-20020079868-$ or 
U5-20060276938-$ or U5-20090313034-
$ or U5-20090243538-$ or U5-
20100090524-$ or U5-20100010698-$ or 
U5-20090139781-$ or U5-20080007202-
$ or U5-20080052145-$ or U5-
20090313174-$ or U5-20080054845-$ or 
U5-20070164704-$ or U5-20110266996-
$).did. or (U5-5548200-$ or U5-
7243746-$ or U5-6963186-$ or U5-
5594318-$).did. 
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$ or U5-20090243538-$ or U5-
20100090524-$ or U5-20100010698-$ or 
U5-20090139781-$ or U5-20080007202-
$ or U5-20080052145-$ or U5-
20090313174-$ or U5-20080054845-$ or 
U5-20070164704-$ or U5-20110266996-
$).did. or (U5-5548200-$ or U5-
7243746-$ or U5-6963186-$ or U5-
5594318-$).did. 

(5198 or 5200) and ((signal$3 or 
communicat$3 or send$3) with 
((interrupt$3 or stop$4 or halt$3 or 
fault$3) near3 (power or energy or 
charg$3 or recharg$3))) 
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In re 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 
Group Art Unit 2859 

Patent Application of 

Christopher B. Austin 

Application No. 16/249,037 

Confirmation No. 4725 

Filed: January 16, 2019 

"VEHICULAR BATTERY CHARGER, CHARGING 
SYSTEM, AND METHOD" 

Atty. Docket No. 013350-9003-US20 

RESPONSE TO NON-FINAL OFFICE ACTION 

Mail Stop Amendment 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

Commissioner: 

This communication is filed in response to the non-final Office Action mailed March 15, 

2021. Entry of the following amendments and consideration of the accompanying remarks are 

respectfully requested. Please also charge Deposit Account No. 13-3080 with any necessary fee 

in connection with this communication. Please also amend the present application as follows: 

Amendments to the Drawings begin on page 2 of this paper; 

Amendments to the Specification begin on page 3 of this paper; 

Amendments to the Claims are reflected in the listing of the claims, which begins 

on page 4 of this paper; and 

Remarks begin on page 10 of this paper. 
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Attorney Docket No. 013350-9003-US20 
Response to March 15, 2021 Office Action 

AMENDMENTS TO THE DRAWINGS 

Please replace the drawing sheet containing FIGS. 15 and 16 of the present application 

with the enclosed replacement sheet including an amended version of FIG. 15 and the original 

version of FIG. 16. 
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Attorney Docket No. 013350-9003-US20 
Response to March 15, 2021 Office Action 

AMENDMENTS TO THE SPECIFICATION 

Please amend the title of the present application as follows (shown in mark-up): 

VEHICULAR BATTERY CHARGER, CHARGING SYSTEM, AND METHOD FOR 
TRANSMITTING BATTERY CHARGE THRESHOLD INFORMATION 

3 
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AMENDMENTS TO THE CLAIMS 

Please amend the claims as indicated in the marked-up version of the listing of claims 

presented below. This listing of claims replaces all prior versions and listings of claims in the 

present application. 

1-7. ( Canceled) 

8. (Currently Amended) A system for charging a battery of a vehicle, the system 

compnsmg: 

a battery charger havinK 

an electrical power cord releasably attachable to at least one of the vehicle and a 

source of power; 

at least one of a group consisting of a transmitter and a receiver; 

a controller electrically coupled to the electrical power cord and to the at least one 

of the group consisting of the transmitter and the recei1rer, the controller configured to: 

receive, via a user-manipulatable control, data indicative of a 

predetermined threshold level of charge by which the controller sends an alert, the 

predetermined threshold level of charge being less than a full charge of the 

battery, 

compare, during charging of the battery with the battery charger, a level of 

charge of the battery to the predetermined threshold level of charge, and 

responsive to the level of charge of the battery reaching the detection of a 

predetermined threshold level of charge of the battery having been reached, send, 

before the charging of the battery is complete, by sending the at least one signal as 

the alert via the transmitter, the at least one signal indicative of the predetermined 

threshold level of charge of the battery via the at least one of the group consisting 

of the transmitter and the receiver; and 

4 
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a portable controller remote from the vehicle and battery charger, the portable controller 

configured to wirelessly communicate adapted for wireless communication with the controller of 

the battery charger via the at least one of the group consisting of the transmitter and the receiver 

of the battery charger; 

wherein the portable controller generates a notification to a user indicating the 

predetermined threshold level of charge of the battery following and as the result of receiving the 

at least one signal indicative of the predetermined threshold level of charge of the battery. 

9. (Original) The system of claim 8, wherein the notification is an indicator on a display 

viewable by the user. 

10. (Currently Amended) The system of claim 9, wherein the display is electrically coupled 

to the portable controller of the battery charger. 

11. (Original) The system of claim 8, wherein the notification is at least one of a group 

consisting of a text and an e-mail automatically generated to the user. 

12. (Currently Amended) The system of claim 8, wherein the portable controller is 

configured adapted to send signals to the controller of the battery charger to start and stop 

charging of the battery. 

13. (Canceled) The system of claim 8, ·.vherein the threshold level of charge of the battery is 

a full charge of the b artery. 

14. (Canceled) The system of claim 8, wherein the threshold level of charge of the battery is 

a level of charge lower than a full charge of the battery. 

5 
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15. (Currently Amended) A method of charging a battery of a vehicle, the method 

compnsmg: 

connecting an electrical power cord of a vehicular battery charger to at least one of the 

vehicle and a source of pm.ver; 

establishing wireless communication between a controller of the vehicular battery charger 

and a portable controller of a user remote from the vehicle and the vehicular battery charger; 

receiving, via a user-manipulatable control, data indicative of a predetermined threshold 

level of charge by which the controller sends an alert, the predetermined threshold level of 

charge being less than a full charge of the battery; 

supplying power to the battery of the vehicle via the vehicular battery charger; 

comparing, during charging of the battery with the vehicular battery charger, a level of 

charge of the battery to the predetermined threshold level of charge; and 

detecting a predeterm:ined le1rel of charge of the battery after supplying an amount of 

power to the battery; 

generating and wirelessly transmitting, during the charging of the battery and before the 

charging of the battery is complete, a signal to the portable controller responsive to detecting the 

level of charge of the battery reaching the predetermined level of charge of the battery; 

transmitting the signal wirelessly to the portable controller; and 

alerting the user that the predeterm:ined le1rel of charge of the battery has been reached 

responsive to transmitting the signal wirelessly to the portable controller. 

16. (Original) The method of claim 15, wherein the signal includes data indicative of the 

level of charge of the battery. 

6 
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17. (Currently Amended) The method of claim 15, wherein wirelessly transmitting the 

wireless signal comprises wirelessly transmitting the wireless signal from the controller of the 

vehicular battery charger. 

18. (Original) The method of claim 15, wherein alerting the user comprises alerting the user 

via at least one of a group consisting of an e-mail and a text. 

19. (Canceled) The method of claim 15, wherein the predetermined level of charge is a fully 

charged level of the battery. 

20. (Canceled) The method of claim 15, ·.vherein the predetermined level of charge is less 

than a fully charged le•tel of the battery. 
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21. (Currently Amended) A system for charging a battery of a vehicle and for wireless 

communication with a phone having a controller, the system comprising: 

a battery charger havinK 

an electrical power cord releasably attachable to at least one of the vehicle and a 

source of power; 

at least one of a group consisting of a transmitter and a receiver; 

a battery charger controller electrically coupled to the electrical power cord and to 

the at least one of the group consisting of the transmitter and the receiver, the battery 

charger controller configured to~ 

wirelessly communicate with the controller of the phone by sending 

signals via the at least one of the group consisting of the transmitter and the 

receiver, ane--te 

control supply of power to the battery in the course of a charging session 

as the level of charge of the battery is increased, 

receive, via a user-manipulatable control, data indicative of a 

predetermined threshold level of charge by which the battery charger controller 

sends an alert, the predetermined threshold level of charge being less than a full 

charge of the battery; 

compare, during charging of the battery with the vehicular battery charger, 

a level of charge of the battery to the predetermined threshold level of charge; and 

the battery charger controller responsive to detection of the level of charge 

of the battery reaching the predetermined[[a]] threshold level of charge ef..the 

battery being reached during the charging session and before charging of the 

battery is complete, send by sending a signal indicative of the level of charge 
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being reached via the a-t least oHe of the group eoHsistiHg of the transmitter aH-ti 

the reeeiver to the controller of the phone as the alert. 

22. (Previously Presented) The system of claim 21, wherein the signal indicative of the level 

of charge being reached is at least one of a group consisting of a text and an e-mail automatically 

generated to the user. 

23. (Previously Presented) The system of claim 21, wherein the battery charger controller is 

further responsive to signals from the phone to start and stop charging of the battery. 

24. (Canceled) The system of elaim 21, vlhereiH the threshold level of eharge of the battery is 

a full eharge of the battery. 

25. (Canceled) The system of elaim 21, whereiH the threshold le11el of eharge of the battery is 

a level of eharge lower thaH a full eharge of the battery. 

26. (Previously Presented) The system of claim 21, wherein the battery charger is releasably 

attachable to the vehicle and the source of power, and is portable as a single unit. 

27. (Withdrawn) The system of claim 21, wherein the battery charger controller is further 

responsive to detection of interruption of power to the battery by sending another signal 

indicative of the interruption via the at least one of the group consisting of the transmitter and the 

receiver to the controller of the phone. 
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REMARKS 

Prior to the filing of this Response, Claims 8-26 were pending with Claims 1-7 being 

previously canceled and Claim 27 being withdrawn by the Examiner in the Office action dated 

March 15, 2021 (the "Office Action"). In the present response, Applicant has amended Claims 8, 

10, 12, 15, 17, and 21 and canceled Claims 13, 14, 19, 20, 24, and 25. Thus, Claims 8-12, 15-18, 

21-23, and 26 remain pending. Applicant respectfully requests reconsideration of the pending 

claims based on the amendments and arguments contained herein. 

I. Specification Objection 

In the Office Action, the Examiner objects to the specification because the Examiner 

asserts that a more descriptive title is needed. Applicant has amended the title in the present 

application as requested by the Examiner (see page 2 of this paper). Thus, this objection should 

be withdrawn. 

II. Drawing Objection 

In the Office Action, the Examiner objects to drawings as failing to show the "phone" or 

"to the controller of the phone" as recited in Claim 21. 

The present response includes an amended version of FIG. 15 including the addition of an 

"OTHER CONTROLLER." Support for this addition can be found in at least Paragraph [0062] 

of the present application (reproduced below, emphasis added): 

[0062] With reference now to FIG. 15, in some embodiments, the vehicle charging 
cord 22 has a controller 44 located within the housing 28 and at least partially 
controlling operations of the vehicle charging cord 22. The controller 44 in the 
illustrated embodiment of FIGS. 2, 5-11 and 15 is a programmable processor of any 
suitable type, but in some embodiments can take other forms such as non­
programmable processor, a system of discrete logic elements, and any combination 
thereof. The illustrated vehicle charging cord 22 also has a transceiver 46 coupled 
to the controller 44, enabling the controller 44 to communicate with another 
controller. The other controller can be one or more processors of a personal 
computer, phone, PDA, or other processor-based device associated with a user of 
the vehicle charging cord 22, one or more processors of a server or other computer 
associated with a power utility providing power to the vehicle charging cord 22, 
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and the like). In the illustrated embodiment of FIGS. 2, 5-11 and 15, the other 
controller is a remote computer of a power utility 48, and is indicated at 50. The 
controller 50 of the power utility 48 is coupled to a power utility transceiver 52 to 
enable the power utility 48 to communicate with the controller 44 of the vehicle 
charging cord 22. 

In addition, Paragraph [0068] of the present application (reproduced below, emphasis 

added) describes how the controller 44 of the vehicle charging cord 22 can communicate with a 

user's computer (i.e., the "other computer" as described in Paragraph [0062]) in addition to 

communicating with the controller 50 of the power utility 48 via any combination of wired or 

wireless communication. 

[0068] In some embodiments, the controller 44 of the vehicle charging cord 22 
communicates with a user's computer rather than, or in addition to, 
communicating with the controller 50 of the power utility 48. This 
communication can be any combination of wired or wireless communication. For 
example, a residence-based, office-based, or other facility-based PLC system can 
be used to communicate between the controller 44 of the charging cord 22 and a 
user's computer (via the electrical system of the residence, office, or other facility). 
In other embodiments, the vehicle charging cord 22 can have a wireless processor 
adapted for communication with a user's computer. Such communication can be 
through any suitable wireless personal area network (WPAN) (using, for example, 
ZigBee™, Bluetooth™, or any other WPAN wireless technology), wireless local 
area network (WLAN), and the like. Like the PLC communication described above, 
communication between the controller 50 of the power utility 48 and the user's 
computer can be established automatically upon plugging in the first end 24 of the 
vehicle charging cord 22, when the vehicle charging cord 22 is turned on, or when 
a user enters an appropriate command to establish this communication ( described 
in greater detail below). 

Thus, with this amendment to FIG. 15, the figures illustrate an "other controller," which, 

as described in the present application (see, e.g., Paragraph [0062]), can be included in a "phone." 

Accordingly, FIG. 15, as amended, clearly shows "the controller of the phone" as recited in Claim 

21. Also, as FIG. 15 already illustrates that the controller 44 communicates with a transceiver 46 

and given the communication described in the present application via the transceiver 46 between 

the controller 44 and other controllers (including the "other controller"), FIG. 15, as amended, 

clearly shows communication "to the controller of the phone" as recited in Claim 21. 
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Accordingly, Applicant requests that this objection be withdrawn. Applicant also requests 

that the Examiner contact the below attorney of record should Examiner believe that this drawing 

objection has not been properly addressed in the present response. 

III. Claim Reiections - 35 U.S.C. § 112 

In the Office Action, the Examiner rejects Claim 10 under 35 U.S.C. § 112, second 

paragraph, as being indefinite. Applicant has amended Claim 10 in the present response to address 

this rejection. Accordingly, this rejection should be withdrawn. 

IV. Claim Reiections - 35 U.S.C. § 103 

a. Claims 8-10, 13-17, 19-21, and 24-25 

In the Office Action, the Examiner rejects Claims 8-10, 13-17, 19-21, and 24-25 under 35 

U.S.C. § 103 as being unpatentable over U.S. Published Application No. 2008/0007202 ("Pryor") 

in view of U.S. Published Application No. 2011/0266996 ("Sugano"). 

Without conceding the appropriateness of the current rejection of Claim 8, to advance 

prosecution Applicant has amended Claim 8 in the present response to recite: 

8. A system for charging a battery of a vehicle, the system comprising: 

a battery charger having: 

an electrical power cord releasably attachable to at least one of the vehicle 
and a source of power; 

a transmitter; 

a controller electrically coupled to the electrical power cord and to the 
transmitter, the controller configured to: 

receive, via a user-manipulatable control, data indicative of a 
predetermined threshold level of charge by which the controller sends an 
alert, the predetermined threshold level of charge being less than a full 
charge of the battery, 
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compare, during charging of the battery with the battery charger, a 
level of charge of the battery to the predetermined threshold level of 
charge, and 

responsive to the level of charge of the battery reaching the 
predetermined threshold level of charge of the battery, send, before the 
charging of the battery is complete, the at least one signal as the alert via 
the transmitter, the at least one signal indicative of the predetermined 
threshold level of charge of the battery; and 

a portable controller remote from the vehicle and battery charger, the portable 
controller configured to wirelessly communicate with the controller of the battery charger 
via the transmitter; 

wherein the portable controller generates a notification to a user indicating the 
predetermined threshold level of charge of the battery following and as the result of 
receiving the at least one signal indicative of the predetermined threshold level of charge 
of the battery. 

Support for the amendments to Claim 8 can be found throughout the application, such as, 

for example, in Paragraphs [0099] and [0105]. Pryor and Sugano fail to teach or suggest allowing 

a user to input any data indicative of a threshold level of charge that is used by a battery charger 

controller to control when a signal is sent to portable controller (e.g., a user's phone) that triggers 

generation of a notification to a user. As acknowledged by the Examiner, Pryor fails to teach or 

suggest a portable controller that generates a notification to a user indicating a threshold level of 

charge (Office Action, p. 5). The Examiner, however, asserts that Sugano solves this deficiency of 

Pryor. 

Sugano discloses a charge completion alarm 75 that notifies a driver when a power storing 

means has been "fully charged" (see, e.g., Paragraph [0095]). Sugano, however, makes no mention 

whatsoever of receiving any type of data indicative of a threshold level of charge from a user, or 

using such a user-input information to control when the charge completion alarm 75 is triggered. 

Rather, the charge completion alarm 75 in Sugano is statically configured to only generate an alarm 

when a full charge has been reached. 

Furthermore, as explicitly recited in amended Claim 8, the predetermined threshold level 

of charge is less than a full charge, and the signal (which triggers the notification) is sent before 

charging is complete. Accordingly, this claim language in Claim 8 is contrary to the notification 

13 

IPR2026-00378 
Tesla EX1002 Page 183



U.S. Patent App. No. 16/249,037 
Attorney Docket No. 013350-9003-US20 
Response to March 15, 2021 Office Action 

disclosed in Sugano, which is generated when a battery is fully charged and, hence, charging is 

complete. 

Applicant further notes that even assuming for the sake of argument that Pryor discloses 

allowing a user to specify a defined charge as a charge completion setup, this user input only 

triggers when charging stops, and fails to teach or suggest triggering any type of alert or 

notification to the user during charging as explicitly recited in amended Claim 8. 

Accordingly, for at least the above reasons, Pryor and Sugano, taken individually or in 

combination, fail to teach or suggest the subject matter of Claim 8. Thus, Claim 8 and the claims 

that depend from Claim 8 are allowable. Independent Claims 15 and 21, as amended, recite similar 

subject matter as Claim 8. Therefore, Claims 15 and 21 and the claims that depend from these are 

also allowable for at least the reasons as Claim 8. 

b. Claims 11-12, 18, and 22-23 

In the Office Action, the Examiner also rejects Claims 11-12, 18, and 22-23 under 35 

U.S.C. § 103 as being unpatentable over Pryor and Sugano and further in view of U.S. Published 

Application No. 2009/0139781 ("Straubel"). 

Claims 11-12 depend from Claim 8, Claim 18 depends from Claim 15, and Claims 22-23 

depend from Claim 21. Thus, Claims 11-12, 18, and 22-23 are allowable for at least the reasons 

set forth above with respect to Claim 8. In addition, Straubel fails to solve the deficiencies of 

Pryor and Sugano set forth above. Although Straubel discloses that a user can query a vehicle for 

battery information, or the user can be informed when the battery reaches a full charge (see, e.g., 

Paragraph [0320]), Straubel makes no mention whatsoever of allowing a user to input data 

indicative of a predetermined threshold charge level that is used by the controller to control when 

a signal is transmitted to a portable controller as recited in the independent claims. 

Accordingly, Claims 11-12, 18, and 22-23 are allowable for at least these reasons. 
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c. Claim 26 

In the Office Action, the Examiner also rejects Claim 26 under 35 U.S.C. § 103 as being 

unpatentable over Pryor and Sugano and further in view of U.S. Published Application No. 

2008/0054845 ("Wang"). 

Claim 26 depends from Claim 21 and, therefore, is allowable for at least the reasons set 

forth above. In addition, Wang fails to solve the deficiencies of Pryor and Sugano set forth above. 

In fact, Wang makes no mention whatsoever of receiving any type of input from a user regarding 

data representative of a threshold level of charge, and makes no mention whatsoever of 

transmitting signals to any type of portable controller for any purpose, let alone to notify a user 

when the user-selected threshold level of charge has been reached. 

Furthermore, Wang fails to teach or suggest the subject matter of Claim 26. Claim 26 

recites, "wherein the battery charger is releasably attachable to the vehicle and the source of power, 

and is portable as a single unit." In rejecting Claim 26, the Examiner asserts that FIG. 1 of Wang 

"teaches a battery charger that is releasably attachable to a vehicle and a source of power, and a 

portable as a single unit" (Office Action, p. 7). As illustrated in FIG. 1 of Wang (reproduced 

below), even if the power input cord 25 of the battery charger 40 is illustrated as including a plug 

for an outlet, this at most implies that the battery charger 40 is releasably attachable to a source of 

power. However, Claim 26 explicitly states that the battery charger is releasably attachable to a 

vehicle and is portable as a single unit. Wang makes no mention whatsoever of how the charge 

output cord 26 is connected to a battery or an object including a battery, and fails to show any type 

of plug or other "releasably attachable" element associated with this cord 26. Accordingly, 

contrary to the Examiner's assertion, the battery charger 40 illustrated in FIG. 1 of Wang is not 

releasably attachable to a battery nor is the battery charger 40 portable as a single unit. 

15 
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Accordingly, Claim 26 is allowable for at least the above additional reasons. 

d. Claim 27 

In the Office Action, the Examiner also rejects Claim 27 under 35 U.S.C. § 103 as being 

unpatentable over Pryor and Sugano and further in view of U.S. Published Application No. 

2010/0228405 ("Morgal"). Claim 27 appears to have been withdrawn by the Examiner in the 

Office Action, so argument regarding claim 27 is deferred until (and if) claim 27 is again rejoined 

for examination with the other claims of this application. Clarification of this rejection from the 

Examiner is therefore welcome. 
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V. Conclusion 

In light of the above, Applicant believes that the application is in condition for allowance 

and respectfully requests that the Examiner issue a timely Notice of Allowance. Applicant also 

requests that the Examiner telephone the attorneys of record in the event a telephone discussion 

would be helpful in advancing the prosecution of the present application. 

MICHAEL BEST & FRIEDRICH LLP 
790 N. Water Street, Suite 2500 
Milwaukee, WI 53202 
414-225-8266 Direct 
414-271-6560 Main 
414-277-0656 Facsimile 

Respectfully submitted, 

/molly s. lawson/ 

Molly S. Lawson 
Reg. No. 58,890 
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(USPTO) with your ISSUE FEE and PUBLICATION FEE (if required). If you are charging the fee(s) to your deposit account, section "4b" 
of Part B - Fee(s) Transmittal should be completed and an extra copy of the form should be submitted. If an equivalent of Part B is filed, a 
request to reapply a previously paid issue fee must be clearly made, and delays in processing may occur due to the difficulty in recognizing 
the paper as an equivalent of Part B. 

III. All communications regarding this application must give the application number. Please direct all communications prior to issuance to Mail 
Stop ISSUE FEE unless advised to the contrary. 
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PART B - FEE(S) TRANSMITTAL 

Complete and send this form, together with applicable fee(s), by mail or fax, or via EFS-Web. 
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Commissioner for Patents 
P.O. Box 1450 
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(Date) 
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PELTON, NATHANIEL R 2859 
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Number is required. 

PUBLICATION FEE DUE PREY. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE 
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320-109000 

2. For printing on the patent front page, list 
( 1) The names of up to 3 registered patent attorneys 
or agents OR, alternatively, 
(2) The name of a single firm (having as a member a 
registered attorney or agent) and the names of up to 
2 registered patent attorneys or agents. If no name is 
listed, no name will be printed. 

$600 10/19/2021 

2 ______________ _ 

3 ______________ _ 

3. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or type) 

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document must have been previously 
recorded, or filed for recordation, as set forth in 37 CFR 3.11 and 37 CFR 3.8l(a). Completion of this form is NOT a substitute for filing an assignment. 

(A) NAME OF ASSIGNEE (B) RESIDENCE: (CITY and STATE OR COUNTRY) 

Please check the appropriate assignee category or categories (will not be printed on the patent) : 0 Individual O Corporation or other private group entity O Government 

4a. Fees submitted: □Issue Fee □Publication Fee (if required) □Advance Order - # of Copies _________ _ 

4b. Method of Payment: (Please first reapply any previously paid fee shown above) 

0 Electronic Payment via EFS-Web 0 Enclosed check 0 Non-electronic payment by credit card (Attach form PTO-2038) 

0 The Director is hereby authorized to charge the required fee(s), any deficiency, or credit any overpayment to Deposit Account No. ____ _ 

5. Change in Entity Status (from status indicated above) 

0 Applicant certifying micro entity status. See 37 CFR 1.29 

0 Applicant asserting small entity status. See 37 CFR 1.27 

0 Applicant changing to regular undiscounted fee status. 

NOTE: Absent a valid certification of Micro Entity Status (see forms PTO/SB/15A and 15B), issue 
fee payment in the micro entity amount will not be accepted at the risk of application abandonment. 
NOTE: If the application was previously under micro entity status, checking this box will be taken 
to be a notification of loss of entitlement to micro entity status. 
NOTE: Checking this box will be taken to be a notification of loss of entitlement to small or micro 
entity status, as applicable. 

NOTE: This form must be signed in accordance with 37 CFR 1.31 and 1.33. See 37 CFR 1.4 for signature requirements and certifications. 

Authorized Signature _______________________ _ 

Typed or printed name ______________________ _ 

PTOL-85 Part B (08-18) Approved for use through 01/31/2020 
Page 2 of3 

0MB 0651-0033 

Date ____________________ _ 

Registration No. ________________ _ 
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UNITED STATES PATENT AND TRADEMARK OFFICE 

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR 

16/249,037 01/16/2019 Christopher B. Austin 

7590 07/19/2021 

CHRISTOPHER B. AUSTIN 
935 17TH A VENUE 
GRAFTON, WI 53024 

UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIONER FOR PATENTS 

P.O. Box 1450 
Alexandria, Virginia 22313-1450 
www.uspto.gov 

ATTORNEY DOCKET NO. CONFIRMATION NO. 

013350-9003-US20 4725 

EXAMINER 

PELTON, NATHANIEL R 

ART UNIT PAPER NUMBER 

2859 

DATE MAILED: 07/19/2021 

Determination of Patent Term Adjustment under 35 U.S.C.154 (b) 
(Applications filed on or after May 29, 2000) 

The Office has discontinued providing a Patent Term Adjustment (PTA) calculation with the Notice of Allowance. 

Section l(h)(2) of the AIA Technical Corrections Act amended 35 U.S.C. 154(b)(3)(B)(i) to eliminate the requirement 
that the Office provide a patent term adjustment determination with the notice of allowance. See Revisions to Patent 
Term Adjustment, 78 Fed. Reg. 19416, 19417 (Apr. 1, 2013). Therefore, the Office is no longer providing an initial 
patent term adjustment determination with the notice of allowance. The Office will continue to provide a patent term 
adjustment determination with the Issue Notification Letter that is mailed to applicant approximately three weeks prior 
to the issue date of the patent, and will include the patent term adjustment on the patent. Any request for reconsideration 
of the patent term adjustment determination (or reinstatement of patent term adjustment) should follow the process 
outlined in 37 CFR 1.705. 

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office of 
Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee payments should be 
directed to the Customer Service Center of the Office of Patent Publication at 1-(888)-786-010 I or (571 )-272-4200. 
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Application No. ~pplicant(s) 

Notice Requiring Inventor's 
16/249,037 thristopher B. Austin 

Oath or Declaration Examiner ~t Unit 

PELTON, NATHANIEL R ~859 

This notice is an attachment to the Notice of Allowability (PTOL-37), or the Notice of Allowability For A Design 
Application (PTOL-37D). 

An inventor's oath or declaration in compliance with 37 CFR 1.63 or 1.64 executed by or with respect to each 
inventor has not yet been submitted. 

An oath or declaration in compliance with 37 CFR 1.63, or a substitute statement in compliance with 37 CFR 1.64, 
executed by or with respect to each inventor (for any inventor for which a compliant oath, declaration, or substitute 
statement has not yet been submitted) MUST be filed no later than the date on which the issue fee is paid. See 35 
U.S.C. 115(f). Failure to timely comply will result in ABANDONMENT of this application. 

A properly executed inventor's oath to declaration has not been received for the following inventor(s): 

If applicant previously filed one or more oaths, declarations, or substitute statements, applicant may have received 
an informational notice regarding deficiencies therein. 

The following deficiencies are noted: 

INFORMAL ACTION PROBLEMS 
A new inventor's oath or declaration that identifies this application (e.g., by Application Number and filing 
date) is required. The inventor's oath or declaration does not comply with 37 CFR 1.63 in that it: 

• does not state that the above-identified application was made or authorized to be made by the person executing 
the oath or declaration: Christopher B. Austin. 

Questions relating to this Notice should be directed to the Application Assistance Unit at 571-272-4200. 

U.S. Patent and Trademark Office 

PTO-2306 (01-13) Notice Requiring Inventor's Oath or Declaration 
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0MB Clearance and PRA Burden Statement for PTOL-85 Part B 

The Paperwork Reduction Act (PRA) of 1995 requires Federal agencies to obtain Office of Management and Budget 
approval before requesting most types of information from the public. When 0MB approves an agency request to 
collect information from the public, 0MB (i) provides a valid 0MB Control Number and expiration date for the 
agency to display on the instrument that will be used to collect the information and (ii) requires the agency to inform 
the public about the 0MB Control Number's legal significance in accordance with 5 CFR 1320.5(b). 

The information collected by PTOL-85 Part B is required by 37 CFR 1.311. The information is required to obtain 
or retain a benefit by the public which is to file (and by the USPTO to process) an application. Confidentiality is 
governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 30 minutes to complete, including 
gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon 
the individual case. Any comments on the amount of time you require to complete this form and/or suggestions 
for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, 
U.S. Department of Commerce, P.O. Box 1450, Alexandria, Virginia 22313-1450. DO NOT SEND FEES OR 
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, 
Virginia 22313-1450. Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection 
of information unless it displays a valid 0MB control number. 

Privacy Act Statement 

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your 
submission of the attached form related to a patent application or patent. Accordingly, pursuant to the requirements 
of the Act, please be advised that: (1) the general authority for the collection of this information is 35 U.S.C. 2(b) 
(2); (2) furnishing of the information solicited is voluntary; and (3) the principal purpose for which the information 
is used by the U.S. Patent and Trademark Office is to process and/or examine your submission related to a patent 
application or patent. If you do not furnish the requested information, the U.S. Patent and Trademark Office may not 
be able to process and/or examine your submission, which may result in termination of proceedings or abandonment 
of the application or expiration of the patent. 

The information provided by you in this form will be subject to the following routine uses: 
1. The information on this form will be treated confidentially to the extent allowed under the Freedom of 

Information Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from this system of records may 
be disclosed to the Department of Justice to determine whether disclosure of these records is required by the 
Freedom of Information Act. 

2. A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence 
to a court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of 
settlement negotiations. 

3. A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting 
a request involving an individual, to whom the record pertains, when the individual has requested assistance 
from the Member with respect to the subject matter of the record. 

4. A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having 
need for the information in order to perform a contract. Recipients of information shall be required to comply 
with the requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m). 

5. A record related to an International Application filed under the Patent Cooperation Treaty in this system of 
records may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property 
Organization, pursuant to the Patent Cooperation Treaty. 

6. A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of 
National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)). 

7. A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, 
or his/her designee, during an inspection of records conducted by GSA as part of that agency's responsibility 
to recommend improvements in records management practices and programs, under authority of 44 U.S.C. 
2904 and 2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection 
of records for this purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall 
not be used to make determinations about individuals. 

8. A record from this system of records may be disclosed, as a routine use, to the public after either publication of 
the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record 
may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed 
in an application which became abandoned or in which the proceedings were terminated and which application 
is referenced by either a published application, an application open to public inspection or an issued patent. 

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law 
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation. 
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Notice of Allowability 

Application No. 
16/249,037 
Examiner 
NATHANIEL R PELTON 

Applicant(s) 
Austin, Christopher B. 
Art Unit I AIA (FITF) Status 
2859 No 

-- The MAILING DA TE of this communication appears on the cover sheet with the correspondence address-­
All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included 
herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS 
NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative 
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308. 

1.0 This communication is responsive to amendment filed on 06/15/2021. 

D A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on __ . 

2.0 An election was made by the applicant in response to a restriction requirement set forth during the interview on __ ; the 
restriction requirement and election have been incorporated into this action. 

3.0 The allowed claim(s) is/are See Continuation Sheet. As a result of the allowed claim(s), you may be eligible to benefit from the 
Patent Prosecution Highway program at a participating intellectual property office for the corresponding application. For more 
information, please see http://www.uspto.gov/patents/init_events/pph/index.jsp or send an inquiry to 
PPHfeedback@uspto.gov. 

4.0 Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f). 

Certified copies: 

a) □All b) 0 Some *c) D None of the: 

1. D Certified copies of the priority documents have been received. 

2. D Certified copies of the priority documents have been received in Application No. __ . 

3. D Copies of the certified copies of the priority documents have been received in this national stage application from the 

International Bureau (PCT Rule 17.2(a)). 

* Certified copies not received: __ . 

Applicant has THREE MONTHS FROM THE "MAILING DATE" of this communication to file a reply complying with the requirements 
noted below. Failure to timely comply will result in ABANDONMENT of this application. 
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE. 

5.0 CORRECTED DRAWINGS (as "replacement sheets") must be submitted. 

D including changes required by the attached Examiner's Amendment/ Comment or in the Office action of 
Paper No./Mail Date __ . 

Identifying indicia such as the application number {see 37 CFR 1.84{c)) should be written on the drawings in the front {not the back) of each 
sheet. Replacement sheet{s) should be labeled as such in the header according to 37 CFR 1.121{d). 

6.0 DEPOSIT OF and/or INFORMATION about the deposit of BIOLOGICAL MATERIAL must be submitted. Note the 
attached Examiner's comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL. 

Attachment(s) 
1. D Notice of References Cited (PT0-892) 

2.0 Information Disclosure Statements (PTO/SB/08), 
Paper No./Mail Date . 

3. D Examiner's Comment Regarding Requirement for Deposit 
of Biological Material __ . 

4.0 Interview Summary (PT0-413), 
Paper No./Mail Date. 20210713. 

/NATHANIEL R PELTON/ 
Primary Examiner, Art Unit 2859 

U.S. Patent and Trademark Office 

5. 0 Examiner's Amendment/Comment 

6. 0 Examiner's Statement of Reasons for Allowance 

7. 0 Other see detailed action. 

PTOL-37 (Rev. 08-13) Notice of Allowability Part of Paper No./Mail Date 20210713 
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Continuation Sheet (PTOL-37) Application No. 16/249,037 

Continuation of 3. The allowed claim(s) is/are: 8-12,15-18,21-23 and 26-27 
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Application/Control Number: 16/249,037 
Art Unit: 2859 

DETAILED ACTION 

Notice of Pre-A/A or AJA Status 

The present application is being examined under the pre-AIA first to invent provisions. 

Specification 

Page 2 

Acknowledgment is made of the amendment to the title of the invention, as the new title is 

reflective of the claimed material the previous objection has been withdrawn. 

Response to Amendment 

Acknowledgment is made of the amendment filed on 06/15/2021 in which claims 8, 10, 12, 15, 

17, and 21 were amended, claims 13-14, 19-20, and 24-25 canceled, with claim 27 previously withdrawn 

(note as the base claim is now allowed as detailed below claim 27 is rejoined). Therefore claims 8-12, 15-

18, 21-23 and 26-27 are pending for examination below. 

EXAMINER'S AMENDMENT 

An examiner's amendment to the record appears below. Should the changes and/or additions 

be unacceptable to applicant, an amendment may be filed as provided by 37 CFR 1.312. To ensure 

consideration of such an amendment, it MUST be submitted no later than the payment of the issue fee. 

Authorization for this examiner's amendment was given in an interview with Molly Lawson on 

07/14/2021. 

The claim set filed on 06/15/2021 is amended as follows: 

In claim 8, line 17, replace "the at least one signal" with -at least one signal--. 

IPR2026-00378 
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Application/Control Number: 16/249,037 
Art Unit: 2859 

Allowable Subject Matter 

Claims 8-12, 15-18, 21-23, and 26-27 are allowed. 

The following is an examiner's statement of reasons for allowance: 

Page 3 

With respect to claims 8, 15, and 21, the prior art of record does not suggest or disclose the 

claimed combination of elements or steps as recited, most particularly the claimed, "receive, via a user-

manipulatable control, data indicative of a predetermined threshold level of charge by which the 

controller sends an alert, the predetermined threshold level of charge being less than a full charge of the 

battery, compare, during charging of the battery with the battery charger, a level of charge of the 

battery to the predetermined threshold level of charge, and responsive to the level of charge of the 

battery reaching the predetermined threshold level of charge of the battery, send, before the charging 

of the battery is complete, at least one signal as the alert via the transmitter, the at least one signal 

indicative of the predetermined threshold level of charge of the battery; and a portable controller 

remote from the vehicle and battery charger, the portable controller configured to wirelessly 

communicate with the controller of the battery charger via the transmitter; wherein the portable 

controller generates a notification to a user indicating the predetermined threshold level of charge of 

the battery following and as the result of receiving the at least one signal indicative of the 

predetermined threshold level of charge of the battery." 

Claims 9-12, 16-18, 22-23, and 26-27 depend from the claim above and are allowed for the same 

reasons. 

Any comments considered necessary by applicant must be submitted no later than the payment 

of the issue fee and, to avoid processing delays, should preferably accompany the issue fee. Such 

submissions should be clearly labeled "Comments on Statement of Reasons for Allowance." 
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Application/Control Number: 16/249,037 
Art Unit: 2859 

Conclusion 

Any inquiry concerning this communication or earlier communications from the examiner 

Page 4 

should be directed to NATHANIEL R PELTON whose telephone number is (571)270-1761. The examiner 

can normally be reached on M-F 9am to 5pm. 

Examiner interviews are available via telephone, in-person, and video conferencing using a 

USPTO supplied web-based collaboration tool. To schedule an interview, applicant is encouraged to use 

the US PTO Automated Interview Request (AIR) at http:/ /www.uspto.gov/interviewpractice. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's supervisor, 

Ricardo Isla can be reached on 571-272-5056. The fax phone number for the organization where this 

application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent Application 

Information Retrieval (PAIR) system. Status information for published applications may be obtained 

from either Private PAIR or Public PAIR. Status information for unpublished applications is available 

through Private PAIR only. For more information about the PAIR system, see https://ppair-

my.uspto.gov/pair/PrivatePair. Should you have questions on access to the Private PAIR system, contact 

the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 

USPTO Customer Service Representative or access to the automated information system, call 800-786-

9199 (IN USA OR CANADA) or 571-272-1000. 

/NATHANIEL R PELTON/ 
Primary Examiner, Art Unit 2859 
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Application No. 
16/249,037 

Examiner-Initiated Interview Summary Examiner 
NATHANIEL R 
PELTON 

NATHANIEL R PELTON Primary Examiner 
MOLLY LAWSON 

Date of Interview: 14 July 2021 

Issues Discussed: 

35 u.s.c. 112 

Attorne 

Applicant(s) 
Austin, Christopher B. 
Art AIA {First Inventor 

Unit to File) Status 

2859 No 

Telephonic 

Examiner pointed out a 112 antecedent basis issue with claim 8. Applicant approved the proposed 
change via Examiner's amendment. The detailed action details the proposed change. 

/NATHANIEL R PELTON/ 
Primary Examiner, Art Unit 2859 I 

Page 

1 of 1 

Applicant is reminded that a complete written statement as to the substance of the interview must be made of record in 
the application file. It is the applicants responsibility to provide the written statement, unless the interview was initiated 
by the Examiner and the Examiner has indicated that a written summary will be provided. See MPEP 713.04 
Please further see: 
MPEP 713.04 
Title 37 Code of Federal Regulations (CFR) § 1.133 Interviews, paragraph (b) 
37 CFR § 1 .2 Business to be transacted in writing 

Applicant recordation instructions:lt is not necessary for applicant to provide a separate record of the substance of interview. 

Examiner recordation instructions: Examiners must summarize the substance of any interview of record. A complete 
and proper recordation of the substance of an interview should include the items listed in MPEP 713.04 for complete 
and proper recordation including the identification of the general thrust of each argument or issue discussed, a general 
indication of any other pertinent matters discussed regarding patentability and the general results or outcome of the 
interview, to include an indication as to whether or not agreement was reached on the issues raised. 

U.S. Patent and Trademark Office 
PTOL-413/413b (Rev. Oct. 2019) Interview Summary Paper No. 20210713 IPR2026-00378 
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Search Notes 
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Symbol 

H01M 10/44 

Application/Control No. 

16/249,037 

Examiner 

NATHANIEL R PELTON 

B60L 53/68, 126, 14,305, 18,38,63 

G01 R 31/371 

H02J 7/0042,0047 

H01M 10/44 

B60L 53/68, 126, 14,305, 18,38,63 
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H02J 7/0042,0047 

CPC Combination Sets - Searched* 
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US Classification - Searched* 
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320 109 
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Date Examiner 
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03/12/2021 nrp 
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Primary Examiner, Art Unit 2859 
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Search Notes 
Application/Control No. 

16/249,037 

Examiner 

NATHANIEL R PELTON 

Search Notes 

Search Notes 

performed inventor and assignee searches 

requested PLUS search on spec and claims 

text searched for key concepts 

updated East search (see attached) 

Interference Search 

US Class/CPC 
US Subclass/CPC Group 

Symbol 

((charg$5 or recharg$5)(batter$3 or cell or 
accumulator or storage)(cord or plug or connector)( 
vehicle or car or auto or automobile )(data or 
information)(level or limit or threshold or percentage 
)(voltage or soc or (state adj2 charge ))).elm. 

/NATHANIEL R PELTON/ 
Primary Examiner, Art Unit 2859 
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Applicant(s)/Patent Under Reexamination 

Austin, Christopher B. 

Art Unit 

2859 

Date Examiner 

03/12/2021 nrp 

03/12/2021 nrp 

03/12/2021 nrp 
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Date Examiner 
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Issue Classification 

CPC 

Symbol 

H01M I ill I 10 rn 
860L IM 53 mI 
860L I II 53 rnr 
860L I mt 53 mt 
860L IM 53 mt 
860L I It 53 rnr 
860L I It 53 rnr 
860L 

1 rnr 53 mt 
G01R IM 31 mt 
H02J I It 7 rnr 
H02J I mt 7 mt 
Y02T IM 90 mt 
Y02T I It 90 rnr 
Y04S I It 10 rnr 
Y02E 

1 rnr 60 mt 
Y02T IM 10 mt 
Y02T I It 10 rnr 
Y02T I mt 90 mt 

CPC Combination Sets 
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Application/Control No. 

16/249,037 

Examiner 

NATHANIEL R PELTON 

44 

14 

38 

63 

18 

305 

68 

126 

371 

0042 

0047 

14 

16 

126 

00 

70 

7072 

12 

1m1 I l I 

NONE 

(Assistant Examiner) 

/NATHANIEL R PELTON/ 
Primary Examiner, Art Unit 2859 

(Primary Examiner) 
U.S. Patent and Trademark Office 
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Applicant(s)/Patent Under Reexamination 

Austin, Christopher B. 

Art Unit 

2859 

Type Version 

F 2013-01-01 

I 2019-02-01 

I 2019-02-01 

I 2019-02-01 

I 2019-02-01 

I 2019-02-01 

I 2019-02-01 

I 2019-02-01 

A 2019-01-01 

A 2013-01-01 

A 2013-01-01 

A 2013-01-01 

A 2013-01-01 

A 2013-01-01 

A 2013-01-01 

A 2013-01-01 

A 2013-01-01 

A 2013-01-01 

Type Set Ranking Version 

Total Claims Allowed: 

(Date) 14 

13 July 2021 
O.G. Print Claim(s) O.G. Print Figure 

(Date) 1 11 

Part of Paper No.: 20210713 
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Issue Classification 

INTERNATIONAL CLASSIFICATION 

CLAIMED 

H01M 

I NON-CLAIMED 

US ORIGINAL CLASSIFICATION 

CLASS 

320 

CROSS REFERENCES(S) 

CLASS 

NONE 

(Assistant Examiner) 

/NATHANIEL R PELTON/ 
Primary Examiner, Art Unit 2859 

(Primary Examiner) 
U.S. Patent and Trademark Office 

Application/Control No. 

16/249,037 

Examiner 

NATHANIEL R PELTON 

Ir I 10 

109 

Applicant(s)/Patent Under Reexamination 

Austin, Christopher B. 

Art Unit 

2859 

I rn 144 

SUBCLASS 

SUBCLASS (ONE SUBCLASS PER BLOCK) 

I I I I I 

Total Claims Allowed: 

(Date) 14 

13 July 2021 
O.G. Print Claim(s) O.G. Print Figure 

(Date) 1 11 

Part of Paper No.: 20210713 
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Issue Classification 
Application/Control No. 

16/249,037 

Examiner 

NATHANIEL R PELTON 

Applicant(s)/Patent Under Reexamination 

Austin, Christopher B. 

Art Unit 

2859 

~ Claims renumbered in the same order as presented by applicant □ CPA □ T.D. □ R.1.47 

CLAIMS 

Final Original Final Original Final Original Final Original Final Original Final Original Final Original Final Original 

- 1 3 10 - 19 
- 2 4 11 - 20 
- 3 5 12 10 21 
- 4 - 13 11 22 
- 5 - 14 12 23 
- 6 6 15 - 24 
- 7 7 16 - 25 
1 8 8 17 13 26 
2 9 9 18 14 27 

NONE 
Total Claims Allowed: 

(Assistant Examiner) (Date) 14 

/NATHANIEL R PELTON/ 13 July 2021 
O.G. Print Claim(s) O.G. Print Figure Primary Examiner, Art Unit 2859 

(Primary Examiner) (Date) 1 11 

U.S. Patent and Trademark Office Part of Paper No.: 20210713 
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548 and (automatic$4 with ((cost$3 or 
pric$3 or money) nears (power or 
electricity or energy))) 

548 and (overrid$3 with (below or lower 
or less)) 

"320" .clas. and ( overrid$3 with (below or 
lower or less)) and @ad<"20080818" 
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557 and (((cost$3 or pric$3 or money) 
nears (power or electricity or energy))) 
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564 and (overrid$3 with (below or lower 
or less)) 
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320/109 or h02j7/0042.cpc. or 
h02j7 /0047 .cpc. or h02j7 /0088.cpc. or 
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(US-20090243549-$ or US-
20080156553-$ or US-20020079868-$ or 
US-20060276938-$ or US-20090313034-
$ or US-20090243538-$ or US-
20100090524-$ or US-20100010698-$ or 
US-20090139781-$ or US-20080007202-
$ or US-20080052145-$).did. or (US-
5548200-$ or US-7243746-$ or US-
6963186-$).did. 

(US-20090243549-$ or US-
20080156553-$ or US-20020079868-$ or 
US-20060276938-$ or US-20090313034-
$ or US-20090243538-$ or US-
20100090524-$ or US-20100010698-$ or 
US-20090139781-$ or US-20080007202-
$ or US-20080052145-$ or US-
20090313174-$).did. or (US-5548200-$ 
or US-7243746-$ or US-6963186-$).did. 
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(5174 or 5176) and ((indicat$3 or 
send$3 or notify$3 or transmit$4) with 
(complete or full or full$1charge or 
threshold)) 

IPR2026-00378 
Tesla EX1002 Page 227



5179 and ((indicat$3 or send$3 or 
notify$3 or transmit$4) with (complete or 
full or full$1charge or threshold)) 

- - -
0080156553-$ or US-20020079868-$ o 
5-20060276938-$ or US-20090313034 
or US-20090243538-$ or US-
0100090524-$ or US-20100010698-$ o 
5-20090139781-$ or US-20080007202 
or US-20080052145-$ or US-
0090313174-$ or US-20080054845-$ o 
5-20070164704-$ or US-20110266996 
).did. or (US-5548200-$ or US-
243746-$ or US-6963186-$ or US-

"20180257495".pn. or 
"20180138731".pn. 
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(5189 or 5191) and ((indicat$3 or 
send$3 or notify$3 or transmit$4) with 
(complete or full or full$1charge or 
threshold)) 

(U5-20090243549-$ or U5-
20080156553-$ or U5-20020079868-$ or 
U5-20060276938-$ or U5-20090313034-
$ or U5-20090243538-$ or U5-
20100090524-$ or U5-20100010698-$ or 
U5-20090139781-$ or U5-20080007202-
$ or U5-20080052145-$ or U5-
20090313174-$ or U5-20080054845-$ or 
U5-20070164704-$ or U5-20110266996-
$).did. or (U5-5548200-$ or U5-
7243746-$ or U5-6963186-$ or U5-
5594318-$).did. 
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$ or U5-20090243538-$ or U5-
20100090524-$ or U5-20100010698-$ or 
U5-20090139781-$ or U5-20080007202-
$ or U5-20080052145-$ or U5-
20090313174-$ or U5-20080054845-$ or 
U5-20070164704-$ or U5-20110266996-
$).did. or (U5-5548200-$ or U5-
7243746-$ or U5-6963186-$ or U5-
5594318-$).did. 

(5198 or 5200) and ((signal$3 or 
communicat$3 or send$3) with 
((interrupt$3 or stop$4 or halt$3 or 
fault$3) near3 (power or energy or 
charg$3 or recharg$3))) 
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(5213 or 5215) and ((indicat$3 or 
send$3 or notify$3 or transmit$4) with 
((level or threshold or limit) near (soc or 
(state adj2 charge) or voltage))) 

(b60153/$$.cpc. or b60158/$$.cpc. or 
h02j7/$$.cpc. or h0lml0/$$.cpc.) and 
((indicat$3 or send$3 or notify$3 or 
transmit$4) with ((level or threshold or 
limit) near (soc or (state adj2 charge) or 
voltage))) 

(b60153/$$.cpc. or b60158/$$.cpc. or 
h02j7/$$.cpc. or h0lml0/$$.cpc.) and 
((send$3 or notify$3 or transmit$4) with 
((percentage or percent) near (soc or 
(state adj2 charge) or voltage))) 

(b60153/$$.cpc. or b60158/$$.cpc. or 
h02j7/$$.cpc. or h0lml0/$$.cpc.) and 
((send$3 or notify$3 or transmit$4) with 
((percentage or percent) near (soc or 
(state adj2 charge) or voltage or 
charge))) 

(b60153/$$.cpc. or b60158/$$.cpc. or 
h02j7/$$.cpc. or h0lml0/$$.cpc.) and 
((send$3 or notify$3 or transmit$4 or 
communicat$3) with ((soc or (state adj2 
charge) or voltage or charge))) 
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5222 and ((level or threshold or limit) 
near (soc or (state adj2 charge) or 
voltage)) 

EAST Search History (Interference) 

((charg$5 or recharg$5)(batter$3 or cell or 
accumulator or storage)(cord or plug or 
connector)(vehicle or car or auto or 
automobile)(data or information)(level or limit 
or threshold or percentage)(voltage or soc or 
(state adj2 charge))).clm. 

7/14/2021 3:53:00 PM 
C:\Users\npelton\Documents\EAST\Workspaces\16249037.wsp 
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in a specific country or in regional patent offices. Applicants may wish to consider the filing of an international 
application under the Patent Cooperation Treaty (PCT). An international (PCT) application generally has the same 
effect as a regular national patent application in each PCT-member country. The PCT process simplifies the filing 
of patent applications on the same invention in member countries, but does not result in a grant of "an international 
patent" and does not eliminate the need of applicants to file additional documents and fees in countries where patent 
protection is desired. 

Almost every country has its own patent law, and a person desiring a patent in a particular country must make an 
application for patent in that country in accordance with its particular laws. Since the laws of many countries differ 
in various respects from the patent law of the United States, applicants are advised to seek guidance from specific 
foreign countries to ensure that patent rights are not lost prematurely. 

Applicants also are advised that in the case of inventions made in the United States, the Director of the US PTO must 
issue a license before applicants can apply for a patent in a foreign country. The filing of a U.S. patent application 
serves as a request for a foreign filing license. The application's filing receipt contains further information and 
guidance as to the status of applicant's license for foreign filing. 

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents" (specifically, the 
section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for filing foreign 
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it 
can be viewed on the USPTO website at http://www.uspto.gov/web/offices/pac/doc/general/index.html. 

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish 
to consult the U.S. Government website, http://www.stopfakes.gov. Part of a Department of Commerce initiative, 
this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific 
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countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may 
call the U.S. Government hotline at 1-866-999-HAL T (1-866-999-4258). 

GRANTED 

LICENSE FOR FOREIGN FILING UNDER 

Title 35, United States Code, Section 184 

Title 37, Code of Federal Regulations, 5.11 & 5.15 

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING 
LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all applications where 
the conditions for issuance of a license have been met, regardless of whether or not a license may be required as 
set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier 
license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The 
date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under 
37 CFR 5.13 or 5.14. 

This license is to be retained by the licensee and may be used at any time on or after the effective date thereof unless 
it is revoked. This license is automatically transferred to any related applications(s) filed under 37 CFR 1.53(d). This 
license is not retroactive. 

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the subject matter 
as imposed by any Government contract or the provisions of existing laws relating to espionage and the national 
security or the export of technical data. Licensees should apprise themselves of current regulations especially with 
respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls, Department of 
State (with respect to Arms, Munitions and Implements of War (22 CFR 121-128)); the Bureau of Industry and 
Security, Department of Commerce (15 CFR parts 730-774); the Office of Foreign AssetsControl, Department of 
Treasury (31 CFR Parts 500+) and the Department of Energy. 

NOT GRANTED 

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING 
LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license under 37 CFR 5.12, 
if a license is desired before the expiration of 6 months from the filing date of the application. If 6 months has lapsed 
from the filing date of this application and the licensee has not received any indication of a secrecy order under 35 
U.S.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(b). 

Select USA 

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location for 
business investment, innovation, and commercialization of new technologies. The U.S. offers tremendous resources 
and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation works to 
promote and facilitate business investment. SelectUSA provides information assistance to the international investor 
community; serves as an ombudsman for existing and potential investors; advocates on behalf of U.S. cities, states, 
and regions competing for global investment; and counsels U.S. economic development organizations on investment 
attraction best practices. To learn more about why the United States is the best country in the world to develop 
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technology, manufacture products, deliver services, and grow your business, visit http://www.SelectUSA.gov or call 
+ 1-202-482-6800. 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 
Group Art Unit 2859 

In re 

Patent Application of 

Christopher B. Austin 

Application No. 16/249,037 

Confirmation No. 4725 

Filed: January 16, 2019 

"VEHICULAR BATTERY CHARGER, CHARGING 
SYSTEM, AND METHOD" 

Atty. Docket No. 013350-9003-US20 

RESPONSE TO NOTICE REQUIRING INVENTOR'S OATH OR DECLARATION 

Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

Dear Commissioner: 

This communication is in response to the Notice Requiring Inventor's Oath or 

Declaration. This Notice accompanied the Notice of Allowance mailed July 19, 2021. 

Submitted herewith is the properly executed Declaration. 

No fees are believed due with this communication. However, if fees are owed regarding 

this communication, please charge or credit any overpayments to Deposit Account No. 13-3080. 

MICHAEL BEST & FRIEDRICH LLP 
790 N. Water Street, Suite 2500 
Milwaukee, Wisconsin 53202 
Phone: 414-271-6560 
Fax: 414-277-0656 

Respectfully submitted, 

/christopher b. austin/ 

Christopher B. Austin 
Reg. No. 41,592 
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013350-9003-US20 

DECLARATION (37 CFR 1.63) FOR UTILITY OR DESIGN APPLICATION USING AN 
APPLICATION DATA SHEET (37 CFR 1.76) 

Title of 
Invention 

VEHICULAR BATTERY CHARGER, CHARGING SYSTEM, AND METHOD 

As the below named inventor, I hereby declare that: 

This declaration 
is directed to: □ The attached application, or 

~ United States application or PCT international application number 16/249,037 

filed on January 16, 2019 

The above-identified application was made or authorized to be made by me. 

I believe that I arn the original inventor or an original joint inventor of a ciaimed invention in the application. 

I have reviewed and understand the contents of tile above identified appiication, including the claims. 

I acknowledge the duty to disciose to the United States Patent & Trademark Office all information known to rne to be 
material to patentability as defined in 37 CFR 1.56, including for continuation-in-part appiications, material information 
which became available between the fiiing date of the prior application and the national or PCT international filing date of 
the continuation-in-part application 

I hereby acknowledge that any wii!ful false statement rnade in this declaration is punishable under 18 U.S.C. 1001 
by fine or imprisonment of not morn than five (5) years, or both. 

WARNING: 
Petitioner/applicant is cautioned to avoid submitting personal information in documents filed in a patent application that may 
contribute to identity theft. Personal information such as social security numbers, bank account numbers, or credit card numbers 
(other than a check or credit card authorization form PTO-2038 submitted for payment purposes) is never required by the USPTO 
to support a petition or an application. If this type of personal information is included in documents submitted to the USPTO, 
petitioners/applicants should consider redacting such personal information from the documents before submitting them to the 
USPTO. Petitioner/applicant is advised that the record of a patent application is available to the public after publication of the 
application (unless a non-publication request in compliance with 37 CFR 1.213(a) is made in the application) or issuance of a 
patent. Furthermore, the record from an abandoned application may also be available to the public if the application is 
referenced in a published application or an issued patent (see 37 CFR 1.14). Checks and credit card authorization forms 
PTO-2038 submitted for payment purposes are not retained in the application file and therefore are not publicly available. 

LEGAL NAME OF INVENTOR 

Inventor: Christopher B. Austin Date (Optional) :_8_1_2_31_2_1 ____ _ 

Signature: 

Note: An application data sheet (PTO/SB/14 or equivalent), including naming the entire inventive entity, must accompany this form. 
Use an additional PTO/AIA/01 form for each additional inventor. 
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Electronic Acknowledgement Receipt 

EFSID: 43685587 

Application Number: 16249037 

International Application Number: 

Confirmation Number: 4725 

Title of Invention: 
VEHICULAR BATTERY CHARGER, CHARGING SYSTEM, AND METHOD FOR 
TRANSMITTING BATTERY CHARGE THRESHOLD INFORMATION 

First Named Inventor/Applicant Name: Christopher B. Austin 

CHRISTOPHER B. AUSTIN 

-

93517TH AVENUE 

Correspondence Address: -

GRAFTON WI 53024 

us 414.331 .0988 

cbaustin@michaelbest.com 

Filer: Christopher B. Austin/Dorothy Hauser 

Filer Authorized By: Christopher B. Austin 

Attorney Docket Number: 013350-9003-US20 

Receipt Date: 03-SEP-2021 

Filing Date: 16-JAN-2019 

Time Stamp: 16:20:17 

Application Type: Utility under 35 USC 111 (a) 

Payment information: 

Submitted with Payment I no 

File Listing: 
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Document 
Document Description File Name 

File Size(Bytes}/ Multi Pages 
Number Message Digest Part /.zip (if appl.) 

81647 

1 
Post Allowance Communication - 013350-9003-

1 
US20_As_Filed_Response.pdf 

no 
Incoming 

7bc0ba11530d6610914971 b9c9519171 bd 
c96f04 

Warnings: 

Information: 

79281 

2 Oath or Declaration filed 
013350-9003-

1 
US20_As_Filed_Declaration.pd 

no 
854f288b3c89ee89c26553892fdd71ff98e2 

6f1d 

Warnings: 

Information: 

Total Files Size (in bytes) 160928 

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents, 
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a 
Post Card, as described in MPEP 503. 

New Agglications Under 35 U.S.C. 111 
If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR 
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this 
Acknowledgement Receipt will establish the filing date of the application. 
National Stage of an International Agglication under 35 U.S.C. 371 
If a timely submission to enter the national stage of an international application is compliant with the conditions of 35 
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a 
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course. 
New International Agglication Filed with the USPTO as a Receiving Office 
If a new international application is being filed and the international application includes the necessary components for 
an international filing date (see PCT Article 11 and MPEP 181 O), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/RO/1 OS) will be issued in due course, subject to prescriptions concerning 
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of 
the application. 
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Doc code: RCEX PTOISBl30EFS (02-18) 
Doc description: Request for Continued Examination (RCE) Approved for use through 1113012020. OMB 0651-0031 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid 0MB control number. 

REQUEST FOR CONTINUED EXAMINATION(RCE)TRANSMITTAL 
(Submitted Only via EFS-Web) 

Application 
t6249037 I Filing I ~019-01-16 

Docket Number 
r13350-9003-US20 I 

Art I F859 Number Date {if applicable) Unit 

First Named 
Christopher B. Austin 

Examiner 
Eathaniel R. Pellon I Inventor Name 

This is a Request for Continued Examination (RCE) under 37 CFR 1.114 of the above-identified application. 
Request for Continued Examination (RCE) practice under 37 CFR 1.114 does not apply to any utility or plant application filed prior to June 8, 
1995, or to any design application. The Instruction Sheet for this form is localed at WWW.USPTO.GOV 

SUBMISSION REQUIRED UNDER 37 CFR 1.114 

Note: If the RCE is proper, any previously filed unentered amendments and amendments enclosed with the RCE will be entered in the order 
in which they were filed unless applicant instructs otherwise. If applicant does not wish to have any previously filed unentered amendment(s) 
entered, applicant must request non-entry of such amendment(s). 

□ 
Previously submitted. If a final Office action is outstanding, any amendments filed after the final Office action may be considered as a 
submission even if this box is not checked. 

D Consider the arguments in the Appeal Brief or Reply Brief previously filed on 

D Other 

~ Enclosed 

□ Amendment/Reply 

~ Information Disclosure Statement (IDS) 

□ Affidavil(s)/ Declaration(s) 

□ other 

MISCELLANEOUS 

□ 
Suspension of action on the above-identified application is requested under 37 CFR 1.103(c) for a period of months 
(Period of suspension shall not exceed 3 months; Fee under 37 CFR 1.17(i) required) 

□ Other 

FEES 

The RCE fee under 37 CFR 1.17(e) is required by 37 CFR 1.114 when the RCE is filed. 

~ The Director is hereby authorized to charge any underpayment of fees, or credit any overpayments, to 
Deposit Account No 1133080 I 

SIGNATURE OF APPLICANT, ATTORNEY, OR AGENT REQUIRED 

X Patent Practitioner Signature 

Applicant Signature 
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Doc code: RCEX PTOISBl30EFS (02-18) 
Doc description: Request for Continued Examination (RCE) Approved for use through 1113012020. OMB 0651-0031 

Signature 

Name 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid 0MB control number. 

Signature of Registered U.S. Patent Practitioner 

'Ghristopher b. austin/ Date (YYYY-MM-DD) ~021-09-29 

Christopher B. Austin Registration Number 41592 

I 
This collection of information is required by 37 CFR 1.114. The information is required to obtain or retain a benefit by the public which is to 
file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is 
estimated to take 12 minu1es to complete, including gathering, preparing, and submitting the completed application form to the USPTO. Time 
will vary depending upon the individual case. Any comments on the amount of time you require to complete this form and/or suggestions for 
reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademari< Office, U.S. Department of Commerce, 
P.O. Box 1450, Alexandria, VA 22313-1450. 

If you need assistance in completing the form, call 1-800-PTO-9199 and select option 2. 
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Privacy Act Statement 

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your submission of the 
attached form related to a patent application or patent. Accordingly, pursuant to the requirements of the Act, please be 
advised that: (1) the general authority for the collection of this information is 35 U.S.C. 2(b )(2); (2) furnishing of the information 
solicited is voluntary; and (3) the principal purpose for which the information is used by the U.S. Patent and Trademark Office 
is to process and/or examine your submission related to a patent application or patent. If you do not furnish the requested 
information, the U.S. Patent and Trademark Office may not be able to process and/or examine your submission, which may 
result in termination of proceedings or abandonment of the application or expiration of the patent. 

The information provided by you in this form will be subject to the following routine uses: 

1. The information on this form will be treated confidentially to the extent allowed under the Freedom of Information 
Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C. 552a). Records from this system of records may be disclosed to the 
Department of Justice to determine whether the Freedom of Information Act requires disclosure of these records. 

2. A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence to a 
court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of settlement 
negotiations. 

3. A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a 
request involving an individual, to whom the record pertains, when the individual has requested assistance from the 
Member with respect to the subject matter of the record. 

4. A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need 
for the information in order to perform a contract. Recipients of information shall be required to comply with the 
requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m). 

5. A record related to an International Application filed under the Patent Cooperation Treaty in this system of records 
may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property Organization, 
pursuant to the Patent Cooperation Treaty. 

6. A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of 
National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)). 

7. A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, 
or his/her designee, during an inspection of records conducted by GSA as part of that agency's responsibility to 
recommend improvements in records management practices and programs, under authority of 44 U.S.C. 2904 and 
2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection of records for this 
purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not be used to make 
determinations about individuals. 

8. A record from this system of records may be disclosed, as a routine use, to the public after either publication of 
the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record may 
be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed in an 
application which became abandoned or in which the proceedings were terminated and which application is 
referenced by either a published application, an application open to public inspections or an issued patent. 

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law 
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation. 
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(57) Abstract: Provided is a charging system by which theft of 
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fm): ARIPO (BW, GH, GM, KE, LS, MW, MZ, NA, SD, 
SL, SZ, TZ, UG, ZM, ZW), .1-7 ~7 (AM, AZ, BY, 
KG, KZ, MD, RU, TJ, TM), 3 - □ •:JI'\ (AT, BE, BG, 
CH, CY, CZ, DE, DK, EE, ES, FI, FR, GB, GR, HU, IE, 
IS, IT, LT, LU, LV, MC, MT, NL, PL, PT, RO, SE, SI, SK, 
TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW, 
ML, MR, NE, SN, TD, TG). 

~ it 1} lffl. ffi: 
- ~~~:i!UHs·• 
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[ ooo 1 J :;$:3£ 13A l'i, f± '.B 0) ffiiJJR :a:% ffi ttf~H::. f**t--t 0:=. t I::. J: VJ x ffi ><t* 0) ~ ffiili1.!::. % ffi 

:a:1'r5xffi::/AT .b.k::.~-t-00 

[0002] ili~. :r...:,,,,,:):,,,,,O):f-J-'c'I/J<:r...:,,,,,:):,,,,, § I/J$:£J,?'J-..0)$:;flt Lt, :r...:,,,,,:):,,,,,Ez._ Vt~?' 

0) fmf jf :a: .~!RI/Jr®: t L tin</ ,,,-(7'' 1) o/ F $:->?' t ~ ?7 'c'I/J < ffiy_( § 1/J J:i[O)-if lk ir~ a:¼ V) 

-/)-/)JrJ00 :=_O);flO)ffil/JJ:i[fmf (::=..Bv \ tri, / {vy- lJ O)ffi:)±7'.J~f.ft TLtcmif, /"VT 1J 

k::=_Jc:ffi:a:1'r5!12:,~7'.J~clrJ00 fftl ;zJ;f*~ffl ffii)n: (iroffl ffii»R: ::'.tilitl OOV) 'c'%ffi:a:1'r5 

mif, %fflJJ-~7''1v~0)?1J-..ffµJtffi~ffO) J\.J-J:a:*~ffl :::r:,,,,,t:,,,,,f',=.1*mT0ttb 

,=., tO) t±:IJ-J:a:J:i[fmf 0)7Effi:ffl :::r*;7 37 ,=-~m-t-0:=.ti::.J: VJ xffi:a:::f'r5o 

[0003] t:=.6 'c', *~fflffil»RC'/"VT1J k::=_Jtffi:a:1'T5mif, ;Y'j-..ffµJc:ffit~ff:a:*~ffl:::r:,,,,,t 

:,,,,, H::. -'?Hf tL l:l::, :::. 0) *~ffl :::r :,,,,,t:,,,,, f' 7J ~ G f**t2'. no ffi J-J 'c'ffiiJ ~N ~ < ffil/J $: fmf 0) /" 

vT lJ ~=-%ffi7'.J~'c''2-'tL ¼5o 1,tE0 t, {&:~=-ffil/J$:fmf 7'.l~fil-i::=.xl0 t=.mif:a:~ kot, 

::. 0) fil. $: fmf t'i;Y'J-.. ffµ% ffit~ff :a: ffl v 't*~ffl ffi~ 'c' /" o/ T 1J ~=-~VJ JlR L % ffi 7'.J~ 'c''2-' 

0:=.tlJ~G. :=_O)fil.1tLfmll:ifil·W~=-J: 0 t * VJiWi:ttGn tL ¼5:::.t k::=.fctoo :=_O):=_t 

l:lffil/J$:fmf 7'.l~fil-,::.x(5 ~!El O)~-/) ~=-bfct0 tv \ot,~,bn, 1tLFifiJfil.0)3B"±:. ftj::Jj: 

:a:lffixG--tt=.'dJO)fPJGlJ~O)fil•-'rl$ttm7'.l~f/l¼tL00 

[0004] t:::. 'c', ffil/J $:fmf O)fil·-'r~J:Hl::a:~ 'dJ-5 k'dJ k::., ffil/J $:fmf 0)/"VT !J ,=.Jtffi:a:1'T5 

~ t::. .B v 't 3'E ffi 1T ~ :a: i;g fiE ffilj ~::. T 0 tt ttr 7'.J ~ ff tl k /:l:: * ff X i¥fk 1 , ::. lffl ~ 2'. ;ht v '0 o :::. 

O)tt'ftrl:l, J:i[Fifijq:-~t Lt ffl v '0ICjJ~ FO)•twffl:a:~1c:l-J-l&VJ PJtm, ~v \/:lICjJ ~ F 

~·twffl:a::a='2-'~:l-J-PJ~l3fJ:1J ~ F:J -1'1--*ul:a: ffl t '00 1Emf1Jfflwl:l, %ffi*ul'c'%ffi 

:a:fr-5 k::.~L t/:l, $:fmflJ~GIC,iJ~ F:a:tt'2-' t0 tlJ ~ F7-1'f'*t@':~::.tifi]\. L, IC}J ~ F 
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56WLfctv 'o 4'~~=. 2:.0)fi;O)IC}J~ Fi:l~*~tL0bO)~cb6f=-&1:),. }J-FpJr~~iJ~ 

~ ~~lLtdmU::Ic}J-FiJ~~lt~tL tL~5fct~'O);t-km~=bxlv "£v 'o ilf0t. *JM 

ffl ffi:rJJlH:: J:. 6 3iS ffi:1T ~ ~i£ fiE mlJ ~:: L kc!::: L --Cb . 1ti fifif ~lt 0)-'y ~}] tt 7J~ 3iS 5t ~=,ml[{~~ 

~fctv "F1=1~~iJ~cb0t::.o 

t=¥:ftXI\V\l: !f:~lffl-'¥ 10- 262303%0¥~ 

56~0)00~ 

[0006] :;;$:5el=IJ=I i:l, %ffi:5<t*O)~lt-r!W·tI£~%5t~crWJ<T62:.c!::'.iJ~~~ 67Effi::/AT A~t)I: 

~Too 

:;;$:5el=IJ=I O)ml 1JIJJffii:l, {±~O)ffi:j)JR~ fflv "f=-7Effi:YAT .b. ~cb6o ~~t%ffi:YAT .b. 

11. ~ffi:ft!1~~tr%ffl5<t*c!:::. M!E%ffl5<t*O)~fflft!1c!:::Ma21±~0)ffl~c!:::~11€t1 

PJ fildct ffljJ tJRc!:::' Mac fflW}J = ~m PJ oc '= t~ )ft~ :h' Mac ffljJ *& O),jdct< c!::'.b ~ ~~ ~ 

@C tMa2%ffi:5<t*O)i£fiE~1-r5f=-&1:)0)~fiE1f~tl~c!:::. ~{Jm;z_, Ma2%ffl5<t*/:;t 

GMa2~fflft!1~0)%ffl~ftPJT6J:.5 /Ct~ift~tL --Cv 'Oo 

[0007] :;;$:5el=IJ=I O)m21JIJJffii:l, {±~O)fflj)JR~ fflv "f=-7Effi:/AT .b. ~cb6o ~~t%ffi:YAT .b. 

11. ~ffi:ft!1~~tr%ffl5<t*c!:::. Ma2%ffl5<t*O)~fflft!1c!:::Ma21±~0)ffl~c!:::~11€t1 

PJocfctfflhtJRc!:'., Macffli@J=~mPJoc,=t~ift~:h. Macfflh*&c!:::Mu1z:L t~3VtGtL 

a2%ffl:5<t*1:r. Ma2i£fiE>g~~~c!:::Mac%ffl5<t*c!:::~=J:.0MaciNfiEn~JftvLt=-c!:::~ 

~= Mac ffl~tr~G Mac ~fflft!1 ~O) %ffl~ft PJT 6J:. 5 ~=t~ift~tL tv '00 

~ oo O)f'm ~tcttJl. ~ 

[0008] [~ l]:;;$:5el=IJ=I O)ml ~1mrn~~~ ,=J:.6%ffi:YAT .b.O)tfBte-t~M~~T7''oo/:?~o 

[~2]1t[f/fif 0)7Effi:~m~=:::r,{ JV~ ffl v "f:=.%ffiYAT .b.O);j:J;;l:Pl~H~Jft~~Ttjt:it~o 

[~3]:;;$:5e l=IJ=I O)m2~1mrn~~~ ,cJ:.6ID* o/7 AO)t!;l:Pte-t~M~~T7''p o/7 ~o 

[~4lr'~:75fflfB ~ffl O)m1J1Jt11tJR~ffl1,, ,t=.:;;$:5e1=1J=1 O)m3~1mnf;ff&i=J:.o%fflYAT A 

O)tl!;f, Pte-t~ !ft~~ T7,, o o/ :7 ~ o 

[ ~ 5] :;;$:5e FiJl 0) m 4 ~ m!~Jl~ fl& ( c J:. 6 ID* o/ :7 A* ~~O);j:J.£t llte-t~ Jft~~T7'' o o/7 ~ o 

[ ~ 6] :;;$:5e 1=1J=1 0) m 5 ~ m!LJf; fl& (CJ:. 6 ID* o/ :7 A *~~O) 7° 7 ;7' {-t ~ 1t[ f/fif ::¥-~ O)tl!;f, litfrt~ 
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[0009] 

JJx: ~~Ti.HJ[~ o 

36 ~ ~ ~:ofilT 0 t~ 2sb 0) ~ .Bt 0) YB ft~ 

cm 1 ~nm% ,t~) 

0,r, :,$:3e~<J):ffil~nm%ff~<J)Jf,ffi:1/ATA~~llk.V~2k=:.1JE0t~~TQ0 

~ 1 1 =-~ T J: 5 , =:. , 1iL fifiJ 1 7'.J ~ ffl 7-C § tb 1iL <J) :l;jr&f, =. l:l, ::. <J) ffl 7-C § tb 1iL ~ 'A§:1T ~ --tt Q 

~ i c ~ v \ t J:i[ fifij'iJJ jJ rJJlL~ f ct Qt - 7 2~,~IRtbmlJ 1JE!J T Qt - 71/ AT L 3 7)~ 1i[ fifiJ 1 , =-r1t 

~~tl tv \Qo t-71/AT L3/:l, 1/AT L1~ 11:H~(c~v \'"{"1/71'-v /~-7'.J~,ll}i[{v:i@': 

'"c'7''v-:=¥-~7"1v7'.J~Wi1?~n~_;--xr.::.,,,,:)::.,,,,*<J)A7-1'-A,{o/f (~~~) 7'.J~~fF~tLQ 

t@'iJJTQo 1/ AT L@'iJJH~(=:.~v \'"{"1/71'-v /~-7'.J~,ll}i[{l[f@':'"c' ltLJfil7J~ 1 OJ <J)H~,=.A 

7- }-A,{o/f7J~~1"J=:~tLQtt-71/AT L3t:i1~ ll::TQo fct~, }i[f/fijl 7'.J~5tffl~t* 

(=:.t§§TQo 

[ 0010 J t - 71/ AT L 3 t:l' • fifij 1 <J) 'A§:1TmiJ1JE!J ~ P] Qt -7 mlJ1JE!JEC u 4~13' tr O t - ?7 m1J 

1JE!JECU4~U:l, 'A§:1T,~IRtbrJJRtfctQt-727'.J~,{::.,,,, /~-75~71L -Ct*iWE~tl tv \Qo t 

-7mlJ1JEPECU4/:l, 7 :7t;vlfflft, 1/71'-~:/1/::1:'./, ~"ftt:'./-lf-:6~6<7)/fjjJf~H}~ 

£/cim$~tkff~ (=:.$Ck t-7}-;v:7~:s:j,tbb, t<J)-if 1:Ht-7}-;v:7 (=:.$Ck ffltlit~t 

-72(=:.11it-t:=.t ,=.J: I-:), t-72<7),~!Rtb~mlJ1JE!JTQo 

[0011] }i[filijl ~U:l, t-?72<J)ffl:?JJRtfctQ/~o/TlJ67'.J~r1t~~tl tv \Qo /~o/TlJ6t:l, @['.Jllf* 

m~nt=. fiJj:<J)t1v7 a~!3'trfflifilt:P::i - 1v7 t, :=_<J)ffiifil t:P::i - 1v7 <J)~ffi:EE 

ffl~@J1Ee8 (C@['.JIH*m~tltc.1/ AT L~,{::.,,,,l) v-9t~~TQo ,{:'.//~-:)" 51:l, ~ ffl 

EE:::kffl1lit~~~PJoofctr~17-7-7''1vl O'"c't-72tt*iWE~tl tv \Qo ~k, ,{:'.//~ 

-75(:l, J.lrj<l)/~17-7-7''1vlO'"c'/~o/TlJ6t;J'*m~tL tv \Qo 1/AT L~,{:'./lJv-

9 t:l, ffl7-C@c.ir-& ~im Ct t -7 mlJ ilfP EC U 4 ~ =:. ;J'*m~ tL, ::. <J)t - 7 mlJ 1JE!JEC U 4 :6 ~ 6 <J) 

}~%k=:.J: D, ~ fflEEffliJJR@JiEe8<l);J'*mXt:l~f1;Jr~1T5o fct~, /~o/T 1J 67'.J~~ffi:ifilk=:. 

t§§TQo 

[0012] t-7mlJ1JE!JECU4,=.t:i, /~o/T 1J 6<J)Jf,ffl:~tJ[~1T5 %fflmiJ1JEPECUl 17'.J~, Wtl::z.J;f 

CAN(Controller Area Network)im{Bi=:.J:1-:);J'*m~tl tv \Qo ~tc, :=_<l)Jfiffl:miJ1iIPEC 

Ul 1 (=:_/:;t, ~fflEEffl~@JlEe8 t=:.J,nEtlQffl:1litm~~/fjTQffl:1litt:'./yl 27'.l~t*®I~tl 

tv \Qo fflJlitt:'./-tf-12/:l, ~ fflEEffli~@JiEe8<J)@c.!f&~c:p k=:. fflifilt:P::i - 1v7 tu['.71J 
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~::. iJt t t G :h, ~ ffi:EE ffl:~@J n 8 I ::.tnE :ho fflrriE 1wH ::.r,t t: tc~ l±l 1B %:a:% ffi: mU 1ll'P EC U 

11 ~=-f*t'r:rToo 

[0013] %ffi:mU1ll'PECUl l P"JO)R0M~EEPR01\1~XJ"GMo_;,(-=E-!J 13,::.fi, %ffi:~tJ!fflO) 

mU1ll'P7°D:7''7 L;J~if~~ ~:h tv \Oo %fflmU1Jl'PECU 11 f'i' :::___<l) Jt:ffl~tJ!ffl O)mlHJl'P7° 

07''7L~=-1tEv \fi=:111-t-o:::...~~=-J:VJ, /-{::;7!) 60)7Effl~1i&~m (%ffl:c:f=1XJ'>:atP) ~% 

fflm~m V-{::;7!JJ~mlitoo) ~O)Jl1:f!l!:a:-lrv '. -tO)Jl1:f!l!ffilf* CJEffl't'~ffl) :a:-=£-~7 

mU1Jl'PECU4l::. itt-Mi'Too -=£-~?'mU1ll'PECU4fi, %fflmU1Jl'PECUl LD"Gf**ii'~:ho% 

m·ttffl:a:-£~=-/-{::;7!J60)Jt:ffl:-IAJ'i&~%fflm:a:-te:.!~-t-oo 

coo 14J ~ ffl:EE ffli~@J ns ~ =-11. ~ fflEE mt~ @J n s 0) ® ffi <l) ;t-:: .. /~-t7 :a:-tn VJ il ;:to tn ilA-1' 

o/T 14!'.J~il[?i1JtliH1E~:h tv \oo /-{::;7!) 6, ffl11iEt::..----yl 2& tJt)JilA-1' ::;':1-14iJ"GM 

oil[?ilJ@Jnt:t, %fflffl:=Lt-:7 ?7 l 5l=-5<1L tsle?ilH=-~m~:h tv \Oo t)JilA-1' o/714 

11, imm-O)~J'i&~=-::J:3v \t;t-::..----:-f:kfi&~=-mU1JtP~:hoo %fflmU1JtPEcu11 i::.J:om'HtP!'.J~% 

ffl7Fii'f PJ~!i&r~::=.cbo~~tJ]ilA-1' ::;':1-14/:t;t-"7~:hoo :::___O)~~, /-{::;7!) 6:a:-Jt:ffl 

--to:::...~fj:--C~fctv \0 t)JilA-1' o/T 14/:t, ffl~iJlir.f,&:a:-im t: t%ffi:mU1Jl'PECU 1 H=-t*m 

~;ho~ ~b ,::., Jt:fflmU1ll'PECUl l XJ'>GO)t~:l'iJ' ~=-£-0~;t-::,...--;t-7~fi&!'.J~t)J VJil;:t G:ho 

coo1sJ 1fifilij 1 ~u:t, /-{::;7 v 6/'--,.%ffi:a:1'r5~0)ffl%)~J, 1=1 ~fcto %fflffl :::r*:7 ?715!'.J~~,t 

G:h tv \oo %fflffl:::r*:7?715l:t, ffia!L-=E-:P-1 - 1vT& tJffl}JTEt::..----yl 20)il[f1J@Jn 

,::.5<-tL til[flH::.t*i&l~:h tv \Oo %fflffl:::r*:7:715,u:t, 5Effl7~7''1vl 80)~tf/m!'.J~ 

i'*mPJiIB't'cboo %ffi7~7''1vl80),(-thtr/ml:t, f±'=£160)fil:9f..:=r::,...--t::..----1'1 n::.tifiL~ 

;J;-PJ13~,=.7f5M~:h tv \o" fi=:**!'.J~%ffl7~7''1vl 8:a:-%fflffl :::r*:7?715&0~:91-­

:::r::..----t::..----1' 1 7~=-t*mTo~, 1±'=8160)*~fflffl~l 9 (Jmfflffl~: f9U;:t/:f3t}JTElOOV) 

::;7!J 6!'.J~%ffl~:hoo fct::J:3, %ffl7-7'';vl 8!'.J~ffi:JJ~:a:-t-t'li:ML, *~fflffli~l 9!'.J~ 

m~,=-t§ § -too 

[0016] ~:91--:::r::,...--t::..----1' 17 /:t, fflrriErriE!E:a~ Lt filP"J ~=-iJtttG:hfcfilP"JffljJf,&20:a:-:ff-L t fil 

vg:::r::..----t::..----1'2H::.t*m~:h tv \oo ~vg:::r::,...--t::..----1'21 /:t*~fflffi~l 9(::=.~m~:h t 

v \oo t!P~. m1~nm7f5fi~O)%ffi:VA7 Lf:t, ~:91--:::r::,...--t::..----1' 1 7XJ"GfiltfofilP"JffljJ 
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ffi)R20;o~~P"] :::r :1/i?:1/ J--21 {c@Jjtf;t;o~6 @J*:1.f:itc-cfb60 j:fc, ~P"] :::r :1/i?:1/ J--21 {C 

1:r, /~~~Fr1Jfr,,JEffl~1-=r-s {c~L t%fflm1J1iPEcu1 L!:::O)F1c19c-Pf%~ffl1; \t=-i,NwlE~ 

1f5fc600)IDffio/7A22iJ~i'*m~tl, tv \60 IDffio/7A22/:r, § ~1-/)C'~!R}'z:Lf=-:fm 

rfll~M-ti,NwlEt~~C'dt)0 t' § ~O)Jr- AlPG7f-.~IHC~VtB Lfci'*m:=r-F23~-@; 

tso :=_O):f'*m:=r-F23(:r~r:k]:=r:1/i?:1/}-21 (Ct~LibJ;- PJfil§(C~JJx~n tv \60 fct:B, 

~r:klfflJJ~2o;o~fflJJ*Al Cffi2fflJJ*Al, j:f=-/:r5t~fflJJ~) ~t~MT6o j:f=., ~r:kJ:::r 

✓ i? ✓ 1--21 ;o ~ :::r :1/i? ✓ Hct§ § L, rD ffi o/ 7 A 2 2 ;o ~iN wlE 1f :1:1:1tt~~~~t~ MT 0 0 

[0017] IDffio/7A22f:r, %fflmlJ1iPECUl L!:'.0)7'-y-:iffifB7l1:f!I!~ffljJ¥JR:imfBt'1T5-?-17 

o:::r:1/1:::° :i-?724~-atr O -?-170:::r:1/r:0 :i -y-24r:9 0) ;-(-r 1J 25rc1:r, %fflmlJl3.fz7°07'' 

7 A;o~~ct~~n tv \60 -?-170:::r:'.,/l:::° :i -y-241:;1::, :::_O)JEffi:mlJ 131z707":J Arc1JE0 t 

%fflmlJ1iPECUl L!:'.IDffio/7A22lO)f1c19t'~wlE~1Tv \, i,NwiEiJ~JJx}'z:Lt=-:::.t~~{t{c 

/~o/TlJ6~0)JEffl~ii"f PJT6o j:f=., -?-,{ 70:::r:1/l:::° :i-?7240);-(-rlJ 25rc1:r, i,NwiE 

a~rcfflv \Gn6Pf%•;o~~j3R~tl, tv \60 ~jf' %fflmlJ1iPECUl 10);-(-rlJ 13k2'.:.bfRJ 

**O)Pf%•;o~~j3R~tl, tv \60 %fflmlJ1iPECU11 lIDffio/7A22liJ~J:Effl0)~7~ 

JJxT't=iO)c-cfbnri, -=.nGPt%•1:rliv \re ~~-t-60 

[001sJ -?-170:::r:1/l:::° :i -y-24 rcr:r, ffl:JJ*Al:imfB~1-r5~rc f1:tfJ-t6f±'£ffl fflJJffJR:imfB-r 

1/:i-Jv26iJ~1'*m~n tv \60 :=_0){±'£fflffijJffJR:imfB-r1/:i-Jv26kC/:;t, fB%~ 

~~l L t{i=:ifJT67-:ro:'.7'7o:1/}-:r.:1/F (AFE) 27iJ~i:lJ.Jt6n, :=_0)770:'.7'70:1/ 

t-:r.:1/F21;o~-?-170:::r/l:::°:i-Y-24t=~it\Jl:~n tv \60 

[0019] 7707''7o:1/}-:r.:1/F27kC/:;t, -?-,{ 70:::r:1/l:::° :i-?724zi~G%fflmlJ1iPECUl l (c* 

Gn6%flfB%(c*fB7l1:f!I!~1ifilT*fB7 ~ 1v?728l, ~r:klfflJJ*Al2o~O)fflJJ1tJR~ 

:imt: tIDffio/7A22,c1&1'.J~ j:tl,f=.%flfB%rcstfB 72.1:f!I!~nfilTstfB 7 ~ 1v?129liJ~ 

t*m~n tv \60 fftl;z3i, *fB7 ~ ivY-281:r, -r'-y-~/-!c..Jro/ t-1Ji{vc-*fBT6f=.6b 

0)7[1:f!I!~1T5o *fB 7 ~ ivY-28 f:;t, £,~fct-r'-37~~1Ei'i-L t1Ji~0)7'-y-::i::=-o/ 1--~ 

±ML, :tn~/~7o/t-r:.5ttiJ-t6:::.trcJ:1'.Jfii*~~~~~1fFrl*fBmlJ1iP~1T5o 

st{B7 ~ ivY-29/:r, stfBLf=.flJj:0)/~7o/ t-zi~G-r'-37 ::i::=-o/ t-~w:rr; L, :tO)-r'-y­

::i::=-o/ t-zi~6£,~fct-r'-y-~ I&l'.J lliT72.1:f!I!~1-r5o 

[0020] *fB7 ~ 1v?12sru:r, *fB7 ~ 1v?7280)tti1JfB%~~tfJtBJJ{c~~T67-1:1/F:J 
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31 7J~1'*m~ tL tv \60 ::. O)ffljJ MiHffi€i-§1 Il:'.fr3 liJ"G fil V61'*m:::r ~ F 237J~fil rg :::r /'t 

/'}-21 (C1'*mPJf3!§2::fct0tv \6 0 

[0021] JEffimU1tPECUl lO);,(t!} 13kCfi, ID#o/:7A22,c~j.R~:rLfcb0)2::[1§ltmO)JEfflmU 

~lz7°0::7":JA7J~act~~tL tv \60 ~k, *fififl kU'i, ~fflEEffl~@Jll:'.fr8XJ"G~~~tL, 

%fflmU1~Ecu11k=~7J~0tttff&J:Jc, f±~16~=iJvtGntd±~fflfflJ:JtJR:im1Bt1/ 

:i ~ 1v262:: [R'Jtm/ct~fflt~tLk*fifif ffl fflJ:JtJR:im{B t:/:i ~ ;v327J~iJtttGtL tv \60 

fct::B, *fifiifflfflh~:im{Bt:/:i ~ 1v321'i, {±~ffl fflJ:JtJR:im{B t:/:i ~ 1v262::[R'] C 

J:5 ~=-7-t--o::7''7o/'}-X/'F33, *1B7 -1 Jv'.734, st{B7 -1 Jv'.735, 7-1/'F:J-1 /'\3 

6& Vffl:J-J~M1f€i-@Jffe3 7{r'afi o 

[0022] -l?Z~C, ~1~1n[%fi&O)ftffi:1/AT AO)i1]fj:::{rml=IJ=JT6o 

~T, *fififl0)/'\o/T!J6~c%ffl{r1T·:Hc~L tl'i, %ffi,r~f;v180)~ft/rn{r%ffl 

ffl :::r*:7?715 kCt~L:ib:lf-, %ffi7~7''1vl 80){lltr/rn{r{±~l 60)fil:7f..:::r/'t/'}- 1 7 ,c 

1'*t1T6o -t-62::, {±~160)~~fflffl~190)ffltnE7J~filP"lfflJJ~2o&V%ffl,r-

7''1vl 8{rJI Lt~ fflEEffli~@Jffe8 ~=tnEtL:ib:lf-fl{Nb6a fct::B, ::.0)2::~, 1/AT A;,(-{/' 

!)v-9/'i%7~:h, t::BVJt-?71/AT A3/'i@i1JL tit \fctv \, %fflmlJ1~ECUl l /'i, 

~ fflEE ffl~ §J ff& 8 "-1nEA T 6 ffltnE{r * fifif ffl ffln !t&:im{B t:/ :i - 1v 3 2 {r:tffl Ct~ t±:1 

T 6::.2::(cJ: VJ, /~o/T !J 6"-0)JEffl~fi::1J~OOfta~tLk2::i~~T60 

[0023] JEffl~fp1J~OOfta~tL62::, %fflmlJ1~ECUl l l'i, ID#o/:7A22{r@i1JT6k600)l 

D#o/:7A@i1J{B %Swk{r, 7-r-o::7''7o/'}-X/'F33, j*{B 7-1 Jv'.734, 7-1/'F7-1 

/'\36&VfflJ:JtJRM1f€i-@Jffe37{r:ff" Lt, Jt:ffl7-7''1vl 8 rnPt:>, fflJ:JtJR) r=-*t±:IT 

60 -t Lt, %fflmlJ1fPECUl l /'i, %ffi7~7''1vl 8&V~rgffljJMJl20{r fflv \f;:_ffljJ 

*J:R:imfB,cJ:VJ, ID#o/:7A@i1J{B %Swk{r!D#o/:7A22~=*1BT0o 

[0024] ID#o/:7A22/'i, %ffi7~7''1vl 8&VfilP"JffihtJR20{r:tffl C tID#o/:7 A@liJ{B 

%Swk{r5t{B T6 0 "?-{ :70:::r/'l::°:i ~?724/'i, ::_O)JD#o/:7A@i1J{B %Swk{rffljJ 

*J:RM1f€i-@Jffe31, st{B7-1 Jv?729&V7-t--o::7''7o/'}-.:c/'F27{rJIL tl&1~T60 

[0025] "?-{ :70:::r/'l::°:1~?724/'i, ID#o/:7A@i1JfB %Swk~C)t:~L t, ID#o/:7A@i1JfB 

IPR2026-00378 
Tesla EX1002 Page 252



WO 2008/026390 7 PCT/JP2007/063857 

%SwkO)-'r--5'P"1~~~41mT6:::.ttcJ: VJ@ib~OOM1T6c y ~ 70:::r :'./l::° :i -5'24/'i 

, fJ]1,JHt~O)~fi;:Yl!::f!ll:~1T0t@lb5ET~i£ffiT6t, @lb%TfB%Sok~7TP 

7~7o:'./}<r:'./F27. i~HB7 -1 Jv'.728. :J~:'./F:J~ /~3o&u'ZffliJff&~if@JiE&31 ~:fr­

Lt ~plgfflJJi%&20,c*tHT60 :.t Lt. y ~ 70:::r:'./l:::° :i-5'24ti. ~plgffliJff&2o 

& u'Z % ffl Jr- 7''1v 18 ~ ffl v 'tc ffl 1J it&:im f B kCJ: VJ. @lb% T f B %Sok~ %ffl rolJ1iEIJEC 

Ul 1 ~;:::_*fB"T6o 

[0026] JEfflrolJ1~PECUl Hi. _:_O)@ilJ%T fB"%Sok~ffljJ*JR~if@JiE&37, stfB 7 -1 Jv'.73 

5&_u'Z7-:ro:7''7o:'./!'.:c:'./F33~:fr-L tstttl&6o -t Lt, JEfflrolJ1~PECUl l l'i, @ 

lb%TfB"%Sok,cJ;t~L t. Hf%1t~.hk:imfBff-£iE&~ltfllL. Hf%:imfB~fflv "tID 

#o/7A220)1IBJ¥1E~1T5o :::_O)i£w1Et Lt. f9tl ;t /:ff---y V✓Y• V A~✓AhA~ ffl v '0 

:::.t:o~'c'~6o :::_O)~,§-, JEffi:rolJ1iEIJECUl l /1p]rJE0)3L~R~±tvGL. :Z::O)!LJj:R~ffl 

iJit&:iffifBkCJ:VJID#o/7A22k=:.*fBT0 0 ID#o/7A220)y~7P::I:'./1:::°:i-'.)"24/1 

. § ~:o~r'lf~Ht%• (000.) 'c'. :Z::0)5tfB"Ltc!L~R~Hf%{l:::T6:::.t,cJ:VJHf% 

{t!LJj:Ra~±tvGT6o -t:L t. y~70:::r:'./l:::°:1-5'24/1, :::.O)Hf%{t!LJj:Ra~. ffl 

jJ*JR:imfB"tCJ:VJ%ffi:rolJ1~PECUl l kC~{B"T6o 

[0027] JEffi:rolJ1~PECUl l /1, !L~R~ID#o/7 A22kC.i*fB T6~/c, § ~;oq'lf~Hf%• ( 

000.) -C!LJj:R~Htr%1l:::T6:::.t,cJ:VJHf%{l:::!LJj:Rb~±tvGT6o -t Lt. JEffl:rolJ 

1iEIJECUl l /1, ID#o/7A227'.l~6stfB LkHf%{l:::!LJj:Rat, § ~'c'±tvGLkHf%{l::: 

!LJj:R bt ~ J::tt~T 6:::. t k =J: VJ ID# o/ 7 ;;z_ 2 2 0) iN 1¥1E~1T5 o 

[0028] :::.:::.-c, JEffi:rolJ1iEIJECUl l tID#o/7 ;:z.22t:o~JE:ij!0)~7~tvGT'bO)'c'cb.hl:f, fiuf 

~O)Hf%•:o~~$5CT6o ~~VJ. Htr%{t!LJj:RatHf%1t!LJj:Rbt;o~~$5CT6o :::_O) 

~if. %fflrolJ1iEIJECUl l /1, :imfB xO)ID#o/7A22:o~JE:ij!O):iffifBt§-¥-Ccb6t*IJWr 

L, i£w1EtvGll~i£ffiT6o %fflrolJ1iEIJECUl l /1, i£w1EtvGll~i£ffi'""t6t. tJJ~;:z.~ o/ 

f- 14~;;t:'./~J'i.E(=itr'lfT6:::.t l=:.J: VJ. riD fflfEfflrffi@JfE&8~M@JfE&O)~~~c{~~o :::. 

.h kCJ: VJ. {±~ 160) imffl ffl:rffiO)ffl:fliE;o~/~o/T lJ 6 t=:.11iE.h.i6J-J.t~Ht. /~o/T lJ 6 :o~%ffl 

~.f10o 

[0029] ~jj, %fflrolJ1iEIJECUl l /1, Hf%{l:::!L~Ra, Rb0)~~$5C~~~r:ILtc~if, f!ptj_ 

t£ 1¥1E ~ !VG ll ~ 1IB ffi L k ~if, ;;t ✓~ J'i.E O)tJ] ~A~ o/ T 14 ~ ;;t7 t C tJJ VJ~ ;t 6 :::_ t kC J: 

IPR2026-00378 
Tesla EX1002 Page 253



WO 2008/026390 8 PCT/JP2007/063857 

vJ ~fflEEffl~@]~8:a:-fffl §J~(CToo =t1(cJ:vJ, {±~16(l)jmfflffl7)n:(l)ffi:t,nEiJ~/~')' 

T lJ 6 (c7jfE;r1:i_6 j:fctv \fc'd), /~o/TlJ 6 ✓~(l)Jtffi:7'.J~1'T:bt1fct<fctoo ,E(l)fi, {Ytl:z.Ji% 

ffl7 ~ 7''1 v 1 s 7'.J~ 5E m:ffl :=1-t-::7 !7 1 5 ;6 ~ C::A~,6 "no~ , = J: vJ ~ m:EE m:/Jn: §J ~ s , = m:rliE 7'.J ~ 

iliEt1:i6 j:fct<fctoc!:'., %fflmU1fl'IJECUl H'i, =(l)tkfi&:a:-•fifif ffl fflJJ~im{B t1/::L ~ JV 

32:a:-im Ct~ t±j L, tJJ~;:z,,{ o/T 14:a:-%/'tk!i& (c~ To 

[0030] c!:::=6---r:-, {,&Jcm ~ *7'.J~•fifif 1 :a:-_;gfJILtcmif, ,E(l)_;gfJl*l'i, =(l)_;gfJ!•fifif:a:-* 

vJmCt o(C/:l:{±~161:kJ kC~@t~t1tcID~o/:7A22b [RJH~r=:._;gfj:fctv \c!:::, ,E(l)_;gfJI• 

fifij (1)/~ o/T lJ 6 (2=_5Effl:a:-1'T5=c!::7'.J~--r:-~fi:v \o LtJ" L, =(l)ID~o/:7 A22f'i{±~ 161:kJ (C 

&:>otc'dJ_;gfJl(crnnt't:a:-~L. LtJ"blD~o/:7;:z,22:a:-J/!,""':)/tnv \mmr=:.@2.uf L t:B 

it ri" _;gfJI rn n-t1J'i ]eJ Cfil\JflH = fi: Oo J: 0 t" • fifij 1 c!::: ID~ o/ ::7 A 2 2 c!::: (1) fifij h :a:-_;gf J;. 

/::rjT=c!:::l'inLv \c!:::_;gfn*'=-~,:b--tt6t1oo vE---=>t, _;gfJl*(l)•fifiJ_;gfJl~Wz:a:-*~<''= 

c!:::7'.l~PJl'l~c!:::tctvJ. =ni:t•fifiJ 1 (l)_;gfJl-'f-'IW-t-'t:a:-~ 'dJ o=c!::: k=:,1-~m, ,=~JJ*il~ ~ v \0 

[0031] fct::B, •fifif 1 (1)/~o/TlJ 6 c!:'.{±~ 16(l)*~ffl ffl~ 19c!::'.(1)5r;ffl:~mf'i, Jtffi7~7'';v 

1 s:a:-fflv \fc~¥JiH=~N'.lE~t1fctv \0 f:VtlxJi, IZl 2(2:.~T J:5 ,c. 3i=:fflr*m1'i, 1 {'.7(:::r,{ 

1v38& V2{'.1(:::r,{ 1v39:a:-fflv \t•fifiJlc!::'.*~fflfflW~l 9c!::'.:a:-~%1't~(c;f'*mTo~% 

@2¥JR--r:-l>J:v \0 !!Pt:>" ~;9'~:::I✓'l?✓~ 1 7(C1'*m~t1kl {'.7(:::r,{ Jv38:a:-:l:fuc:p (C:l!l!~L. 

•fifif 1 (2:.2{'.7(:::r,{ ;v39:a:-iJtct oo =(1)2f)Z:::r,{ ;v39f'i, 2{'.7(:::r,{ Jv39kC~@~t1o fflinE 

7'.J~/~o/TlJ 6/cfliEni6t?J:5 ,c[RJ/~o/TlJ6kC1'*~1~n tv \oo 

[0032] /~')'T lJ 6:a:-Jc:fflTo (C~L tl'i, ::i~f 1:t•fifiJl (1)2{'.7(:::r,{ Jv397'.J~1 {'.7(:::r-4 Jv38c!:'. 

[Aj~if5J:5 (C.f/fijl:a:-!!11:•Too =(l)i,k]fi~--r:-1 {'.7(:::I,{ Jv38:a:-~~::::Z/''7?✓~ 17(C1'*m 

L -Cl {'.7(::::Z-4 Jv38 kCffi:fliE:a:-rliETo Toe!::, 1 t7(:::I--{ Jv38 (Cf'1t!Ril~'96±To=c!:::;6'>6, = 

(l)f:&}RiJ~2{'.7(:::r,{ Jv39kCF=f]JJ□ ~;rL t, 2{'.7(:::r,{ Jv39(C ffl7JTE7'.J~~@~no0 ,E(l)~*-

2{'.7(:::r--{ 1v39kC7riEt1offlYriE(CJ: 0 t /~o/T lJ 67'.J~5Effl~t1oo =(l)mif, i£wiEH~(C:Bv \ 

t fj:, 7' ~!7 im {B (1) ~ ( =. ~ vJ I& vJ ~ no *stf~HB° %(1) fi'rJ iEttJz:a:-, % fflffliliE (1) fi'rJ 7Rt JJz 

J: vJl> %~, = ~ < iJt'.lET o= c!::: k=J: vJ. xm:m:rliEfi'rJ 1Et JJzJ: vJl> Jc:~ k= ~ v \ fi'rJ rBt ~ (l)ffi: 

iliE P£ lb :a:-~ ;;t t im {B" :a:-1'T 5 o 

[0033] m1~1Jfil;%fi&(l)7tffi:1/AT A('i, ~ r(l)flL~:a:-~TOo 

c 1) m:% @ 111 .~(l) • fifiJ 1 :a:-*~m13e:ffl To iu:t/~ o/T v 6 ,='.lE~ ~ ,=Jc:m::a:-1'T5 £:, 

IPR2026-00378 
Tesla EX1002 Page 254



WO 2008/026390 9 PCT/JP2007/063857 

~7-'.J~cboo 1JE0 t, filU4'r1l~1!ifmf 1 :a:filULt~~,g-, 2:::.0)1![fm!l :a:*VJ~tt 0~<,r<::,, 

7 !J 6 (2=_5Effi:a:1'r5 t=:.1:r, {±~ 16 P"l O)ID#::,,:7.7-22bfild'J-t±:IT £,~7-'.J~cboo Lir> L, 

{±~16 P"l (2=.!J'.ulL tcb0ID#::,,:7.7-22:a:fild'J-t±:IT2:::.ll:rmUtt:a:~-t0:::.tzi"G, fil 

U4'r t:r 11i fm!filU~iJz 7-'.J~l~ 7-'.J~ no :::.t k =:.f ct VJ, 11i fm!filU -=r IW't-17-'.J~ ~ < f ct 00 ~t~, 3i=:ffi 

mU1fl'IJECUl l lID#::,,:7.7-22l:a:~('5Effi7-7''1vl 8& VgV'Jffiht~2O:a:"?'-'.7 

im1B"ff-llEitL tfflv '00)-C:, 1ftl;tt:ffmf4'r:a:~~c:1*mT0~1s'O)~*-r~tfct0ffl: 

~ / -1' _:::;(~ ~~ 0) F1=19 ~:a:~ ;t T k =-YJf VO J: 0 t ' 5E ffi mu 1fl'IJ EC u 117-'.J~ ID# o/ :7 -7-2 2 l 

t£ wiE :a:1T5 ~ k=-im {B ;6~ ~ q=r-c:~*f§ ;t 0J: 5 f ct ~m ;6~ ± CU< , Jill wiE 0) 1B wJHli:'t>m[f* 

-t0:::.t1i~c:~00 

[0034] (2) 5Effim1Hfl'IJECUl l lID#::,,:7.7-22l0)7'-'.7;tm{B (:': ffi:ht~imfB :a:fflv 'QO)C:, 

5Effl,y-7''1v 18lg P"l ffijJ t~2ot1J~ffljJ * jlljc\t~& VmU1JtP * jlljc\t~O) fmf :tr:a:~tJ_{S 

:::.tk2=.fct00 1JE0 t, %ffimU1fl'IJECUl l& VID#::,,:7.7-22FFJ9-C:JlliwiE:a:1T5~k=:., tO) 

7' -'.7 im f B *_I~ t fi: 0 mU1fl'IJ * jlljc*~:a:ffik t=-!J'. tt 0 £,~ ;6~ f ct<, 'if~ Jli::i J~ Jjz:;6~jf/ ;t T t =-

[0035] (3) 5EffimlH!PECUl l lID#::,,:7.7-22lO)fFl90)1t£wiE~=-~t%:a: ffl v 'tv 'QO)C:, %ffi 

1T~O)fq:PJ • 7Ff"FPJ:a:*IJ~T0~0)t£wiEO){BwJH-11l~ ~<fctoo 1JE0 t, %ffimU1iPEC 

Ul l lID#::,,:7.7-22lO)fF19-C:7FIE(=:.JlliwiE1J~,& v~;h, tL~5J:5fct~r5l1l~± CU<' 

~~5Effl~EJ1: ~=-~J];~7-J~~ V 'o 

[0036] (4) 1!ifmf 1 O),r<::,,7!)6(=:.*~fflffif~l 9:a: ffiv ,t5Effi:a:1T5 (=:.~L t/:r, 5Effl7-

7''1vl8:a:-ffiv ,fc:Wt~1f:it1J~~ffl~tl00)-C:, yck .:b0J::l::.t~s":J:t2{iffifct1/-7-7 .b. c:f<::,r 

7 !J 6 ✓~5Effl:a:1'r5:::.t1J~c:~ 00 

[0037] (5) 5Effi1/.7-7 .b.(=:.t:r, g>'i--::::r/'t/'r- 1 7ZJ"GfiltY0filP"lffiht~2O1J~ID#::,,:7.7-22 

:a:ttt S=1 ~T (2:g P"l ::::r ✓'-1: /' r-21 (2: ®J*~1J~0 il[;f'*1f:it1J~~ffl ~ tL tv '0o ~t~, ID 

#::,,:7-7-221:r, § ~1 "':)C:~!R:s'l:Lk$Jli::i:a:i:&L tv '00 1JE0t, ID#::,,:7-7-22:a:{±~ 

k=:. t::,, r-To~(=-t:r, ID#::,,:7.7-22ZJ'>GfiltY01*m::::r-F23:a: filP"J::::1/''1?/'r-21 (=:.~ 

('lv ,5 ?/'7 :71/::1/'0)fl='*t:=:ttc:1Jfd'J-, l&VJ{-t&t{i=o*1i~~c:cboo 

[0038] ( 6) 1 iJZ::::r-1' 1v38& V2t?Z::::r-1' 1v39/2=.J:0~Ajlljct~ c: ,,,-<::,,7!J 6 t=:.%ffi:a:1'r5:::.tti 

-C:~ 00 2:::.0)~1s'(U:r, /-<::,,7!) 60)JEffi{i=:*mf(2::Bv ,t1![fm!l :a:5tffi*0)7-7''1v 

IPR2026-00378 
Tesla EX1002 Page 255



WO 2008/026390 10 PCT/JP2007/063857 

'lf~ifo -c:*~ffl ffi:~1 g~~mTo~,~ti~fi:<f~vJ, -¥F1c1iO)zi~:zr•Gfi:v '*fctft*-c: /~o/ 

T !) 6 ( C 5E ffl :a:<f'y 5 ,::_~ti ~ -C: ~ o o 

coo39J cm2~1iJl"51t~) 

-l?z. ( c, * 96 l=IJ:3 0) m 2~m!i,l"51i& 0) % ffl 1/ AT A-a:-~ 3 , c 1t 0 --c fJl l=IJ:3 -to O rct :B , m 2 

~m!Ll1"5 fi& ti, ffl 1 ~m!Ul"5 fi~ ( C ~2,~~;h, f::.ID# o/:'.7 A 2 2 ""O) ~ P"l ffljJ ffJR200) J31J 0)1# 

m%:i:t-a:-~TbO)'t:&:>oo m1 ~1ffii:%1i.E~ fRJtm0)$~kc ~ v ,--ctifRJ ~t4%-a:-f-tL t 

~¥Lv ,fJll=IJ:3-a:-1§~Too 

[0040] ~3(2:.~T J:.5(c, ffl2~:0W:%fi&0)7Effi:YAT A -C:t'i, ~P"Jffi:1JffJR20tl~ID#o/:'.7A 

22-a:-~S=l L t*~fflffl~l 9(C~;a~o~J1Jj=_f5:t;a~fW:ffl~;h, --Cv 'Oo ffl2~:0W:%fi&O)l 

D#o/:'.7A22fi, ffll~:OW:%fi~O)ID#o/:'.7A22 (~ 1) O);j'~fflt~*'cJJ□ ;t t, J,jJ{i§ 

%0){.ft.mJiEtfj:fflt~-a:-77o/ r--To o -/~A7 ,11v?1 (LPF) 40-a:-15tr O o-/~A7 ,11v?14 

O!'i, ID#o/:7 A22P"J kC:Bv \tffi:1J¥JRfffl~@J~31 k:':i'#m~:ho~~ti,c, 1#m::::r- F 

23-a:-71L --CID#o/:'.7A22:9}0)~P")::::r:1/t:1/}-21 (Ci'#m~;h, --Cv '0 0 P-/~A7 ,1 Jv?' 

40t'i, ~P"lffi:1JfJR2rncm~ Lt=-~.mJt~fflt~-a:-*~ffl fflr~1 grc1:B~fctv ,J:.5 re-to 

bO)'t:&>oo 

[0041] ID#o/:'.7A22(U'i, 1'1,-$0)ffljJffJR*lffi2.ffJR-a:-1#mPJ~l§fct::::r*:'.77 4 ltl~~~ttGn --Cv' 

Oo ::::r *:7 ?7 41 ~'i, ID#o/:7 A22P"J k:'::Bv ,-zffi:1JffJRfffl~@Jfili31& Vo-/~A7 ,1 Jv 

?7 400)Frfilitkcffi:%1¥:Hc1#m~:h --Cv 'Oo ~P"Jffl1JffJR20!'iID#o/:7 A220)::::r*:7?7 4 

1 (C~~PJ~-C:&:>oo ID#o/:'.7A22f'i~P"J::::r:1/t:1/}-21 (C1#m~:hf=-1#m::::r- F23-a:­

im C t*~ffl ffi:~19zi~G ffl1J-a:-st tt--Cv \o,::_~zi~G, ~P"Jffi:1J¥JR20-a:-ID#o/:7 A22 

O)::::r*:7?7 41 (C~l; \fc'a:fHC/'i, *~fflffl~l 90)ffi:7J1E;a~~P"Jffi:1J¥JR2Q!C7J1E;h,o~ 

fi&~fctoo 

[0042] ~t, %fflmU1Jt!JECUl l /'i, .Frfill 0)5Efflffl ::::r*:7?715rc1#m~:hf=.5Effl7-7'';v 

18-a:-imC t /~o/T!J6kC{J1tA ToffliliE-a:-~lliTo~, 5Effl7-7''1vl8& V~P"iffl1J 

¥JR20-a:-im Ct=. ffl1JffJRimfB (CJ:. vJID#o/:7 A22 ruD#o/:7 A@l!w{i§ %Swk-a:-*fi3 To 

o ID#o/:'.7A22f'i, ,::_O)ID#o/:7 A@liwfB%Swk-a:-::::r*:7?7 41-a:-imC tstttl&vJ, -t:h 

k:':f,t~L t@l!w-a:-lfflfritToo fct:B, @llw5ET fB%SokO)*fi3~, %fflmU1Jt!JECUl l 

& VID#o/:'.7A22F1c1iO)iN~iE7fl::l}lH'i, m1 ~:OW:%fi&~fRJtm-C:&:>oO)'t:, ,::_;n,G7fl:~O) 

IPR2026-00378 
Tesla EX1002 Page 256



WO 2008/026390 11 PCT/JP2007/063857 

~~l=IJ=l r:::.~v Y--Cf'i'1'f~T0o *~fflffl~l 90)fflfnEti, ID~o/:7A22V']O)O~/'\,A/ ,,f 

J t,, 7 4 O~im 0 t ~ V'J ffljJ *Jit2 0 ~ tnt.fL, t 0) ~ , JEffl 7~ 7''1 v 18 ~im 0 t ]![ f/fiJ 1 0) 

/~o/TlJ 6 ,=11ittLi6tJ> o 

[0043] 1JE0t' ffi2~mff,Jr:;Ji,!H=:Bv \t('iJEffi:1/AT L'('.:.:5't'gf1Jjf:it;o~~ffl~tL tv \00)-C' 

ID~o/:7 A220):::r;t::7 37 41,=JEffl7~7''1vl 8~il[:titriH1JET02'.::.tk=J: VJ, ]![fifif 10)/~ 

o/TlJ 6t=5Effi:To2:::.t;o~PJ"i'it:tfctoo J:0 t, /~o/TlJ6t=5Effl~1T5~,=f.&:,;:.ili< k;:. 

~Y}.:::r✓t✓~l 7;o~~7'r,0f=.tL tb, ID~o/:7A22;o~-=pyc,;:.JbtL/:f, t.fLk;:_JEffi:7 

~7''1vl 8~n€mTo2'.::.tk-=:.J: vJ/~o/T 1J 6 k;:.JEffi-C~ 00 

[0044] ffi2~m!f%Ji&0)7Effi:1/AT L/'i, ffil~mff,Jr:;Ji&O) (1) ,____, (4), (6) ,=ic.~0)5f1L~,= 

JJo;t, 0, TO)f!L~~~Too 

(7) :5t'gf1Jjf:it0)5Effi:1/AT L -Cl'i, /~o/TlJ 6 ✓"0)5Effl~1T5~,=ili< t=~Y1--:::r✓t 

✓~ 1 7/J~~v \:lf:fRJ=c!b0t=.t L tb, 5Effl7~7''1vl 8~ID~o/:7A220):::r;t::73' 4 u= 

r#mTtLl:f, /~o/TlJ 6/'i*~fflffl~l 9t~;o~0f=.:lf:Ji&tfct00 1¾:0t' ili< ,=~Y1-­

::I ✓7?✓~ 1 7/J~~v \3tfflf-'J=:*:lf:m T-Cc!b0tb, /~o/TlJ 6 ,=5Effl~1T52:::.t;o~-C~o 

coo4sJ Cffi3~nm%fi&) 

'<X(=. ,;$:5el=IJ=lO)ffi3~nm%~~0)JEffl1/AT L~~4(=1¾:0tml=IJ=l-t00 fct:B. ffi3 

~nm% Ji& ['i' ffi 1 ~nm%Ji& k= ic~~ n t::. 5Effl mlJ 1lPEC u 11 & tJID~ o/:7 A 2 2 F1=19 0) 

imfB 0) J31JO),Jf;Ji&~~Tb0)-Cdboo ffil ~nm%Ji&t ~**O)i~:51,-=. ~ v \t/'i ~~t!f % 

~f-tL t~$Lv \ml=IJ=l~'1'f~Too 

[0046] ffi3~nm%Ji&-Cl'i5EfflmlJ1~ECUl l tID~o/:7 A22tO);imfi3,Jf;:it~, ffljJ*Jit®fB 

k= f-t ;t t-r' ~ 7 im f B ~ ffl O)mlJ1lP * illic*J:R~ ffl V \ t1T 5 0 ID~ o/:7 A 2 2 ,-=. /'i' mlJ1~ * i§c 

*J:R~fflv \f=-7'~37imfB>'l!J!I!~~1TT0'?'1' :70:::r✓e:1~3'42;o~~3Vt6tL tv \00 '? 

'1' :70:::r✓e :i.~37 42t=1'i. ~i'y '1' :70:::r✓e:1~3742,-=.J:0-r'~37ifilfB a~t=ten-r' 

~,:$70):}£wi'ff~ An-r'~,:$70)~wi'ff~O)'frfl7l1:f!tl:~nmTimfB@Jlfa43;o~t#m~tL tv \0 

coo41J rD~o/::7A220)ifilfi3@Jif&43t=1'i. -r'~37imfB*£1E&tfcto~V'Jm1J1lMJil440)~ftfffi;v~ 

r#m~tL tv \00 ~V'JmlJ1~*Jit440){filft/ffil'i. ~yt..:::r ✓t✓~ 17,=n€m~tL tv \00 t!P 

IPR2026-00378 
Tesla EX1002 Page 257



WO 2008/026390 12 PCT/JP2007/063857 

i:j, ID#o/:7 A221'i, ~17'3mlHD%Ytt44~:im Ct fil:9}::::r::.,,"·t'.°✓ }-1 n=t~m~.n:-Cv \go m 
3~M~}l~1t~O) ~:9'J--::::r:,,,,t:,,,,}-1 7 l'i, fill7'3ffi:JJ~20~:fr-L-t=.ffl1litO)stCtillL-t:='Ctc"fct 

<" fill7'3mU1Jtll;rJF.-44(2::.J:g7'~7~*b PJ"f3E:fct::::r:,,,,t:,,,,}-'!f~6'1P C'dt)go fct:B" fill7'3m1Hff:n 

*JR44 iJ~ffl~jlljc;rJF.-~t~J5tT go 

[0048] %ffl7~7''1vl 8/'i, *~JtHI~ 19ti"i:AliEJ, Tg fflfjfl;O)fjfi;fm2:::fctgffl:JJ;rJF.-18a2:::, 

%fflmU1Jt11Ecu 11& vrD#o/:7 ;:z.22F1c19 0)7,~7 :imfB ttfm2:::fctgm'Hff:nfJil18b2::'.ti"GJ5t 

go Jtffl7-7''1vl 8 l'il*0)7~7''1v'!f~6'10 c"c!t)VJ, {ftl xJi}J ~#:,,,,~0)1BHi1--10) cp 

~= ffljJ ;rJF.-18a& tYmU1Jtll;rJF.-l 8biJ~~x1¥fi~:h tv \go 3i=:ffi7~ 7''1v 18 iJ~%fflffl ::::r *:7 ?7 

15 ,2::.t~m~;hg2::'., 3i=:ffi7~7'';vl817'30)mU1Jtll~l 8b/'i, %fflffl::::r*:7?7152::'.%fflmU 

1JtllECUl l2::'.~~<''*Frfi]l 17'30):ifflfB;rJF.-45~71L t%ffi:mU1JtllECUl l2::'.~m~;hgo fct 

:B , ffl JJ ;rJF.-18 a iJ ~ ffl JJ *JR~ t~ J5t L-, mU 1Jtll irJF.-18 b iJ ~ ffl ~ jlljcfJF.-~ t~ J5t T go 

[0049] %fflmU1ff:nECUl l ('i, %ffi7~7''1vl 82::'.JEffi:ffl::::r*:7 ?7152::'.0)~m:imJJI~, f~t~ 

~ Jfi& 0) rD# o/ :7 ;:z. 2 2tr-G. ~ peg m'Hff:nfJF.-44. mu 1Jt11 tJil 18b & V:im f"B tJil 4 5 ~)IL- -c st ,t 

}t3(go %fflmU1JtllECU 11 l'i, :::._0)7~ 7'';v~m:im3JI ~=fit~L- t, ID#o/:7 ;:z.22~@ib 

T gf=-bt)O)ID#o/:7 ;:z.@11Jf"B %S wk~, :imfB;rJF.-45, mU1ff:P;rJF.-l 8b& u~fill7'3mU1Jtll;rJF.-44 

~:imC tID#o/:7;:z.22~2::.*fB Tgo '"? ,,Y ;70::::r:,,,,r:°.1~3'24(:l, %fflmU1ff:PECUl lti" 

G*G:hf=-ID#o/:7;:z.@i1Jf"B%Swk~:imfB[fi]fm43~71L tstCt}t3(VJ, --c;h(2::.J;t~L­

tID#o/:7A220)@'1J~lfflfrf1Tg 0 

[0050] '"?,1' ;70::::r:,,,,c:°_1~7 42(:l, ID#o/:7A220)@'1J%T~i£fil&.Tg2:::, @lb%Tf"B% 

Sok~, ~pcgmlHff:PffJF.-44, mU1ff:P;rJF.-l 8b& V:im{"B;rJF.-45~:imC t%ffi:mU1ff:PECUl l ~=* 

1BTgo -t L-t, %fflmU1ff:PECUl l /'i, ID#o/:7A220)i£~iE~, fill7'3mU1ff:P;rJF.-44, mU1ff:P 

*Jttl 8b& V:im{"B;rJF.-45~ ffl v \t1f5" :::.0)2:::~, *~ffl ffl:~190)ffl:tlit('i, fil17'3ffl:JJ;rJF.-

20 & VfflJJ*Jttl 8a~:imC, •Frfif lO)r{o/TlJ 6 ,2::.11it:hi6D'o fi::B, %fflmU1ff:PECUl l 

f'i, %ffl7~7''1vl8iJ~{JiJx.Ji%fflffl::::r*:7?715ti~Gm~mG:h t 7~7'';vfflmU1Jtll 

*Jttl 8bti"61"B %~st!t{-tttfct<fctg2:::, ~~;:z.,,y o/T 14~;;,t:,,,,~~&~=~ To 

[0051] 2::::::.6 C'" ffi:jJ;rJF.-l'ib2::'.bb~ V \}i!u~~O)ffl:~{B %~11it-t:::.2:::~~YEL-tv \fctv \0 :::_ 

0) t=. bb , {BU 2:. fflJJ *JR:im f"B ~ ffl v \ g 2::: fflJJ irJF.-ti "Giih~ ffi:11£ iJ ~ ~ C, L-ti "b-t 0) ffi:~ 0) 

ml~ Jj:;a tm 11£ * 0) ffl 11£ 2::: .mJct g:::. 2::: iJ~ cit) go --c-0) ~ * · m ~ 71/%~ 7 -YT .1 7 ~irJF.-

IPR2026-00378 
Tesla EX1002 Page 258



WO 2008/026390 13 PCT/JP2007/063857 

~ r=-~~ •{r & r=r-t PJ fil:Wt-t ~ 2D I ct v , 0 L tr, L, m 3 ~m1r,1~ !flH = ::B v "t ri, 3iS ffl: mu 
1fl'IJEC U 11 & VID# o/ '.'.7 A 2 2 l 0) F1c19 0)7' ~7 im { B ,c, 7' ~7 im{B" :W ffl O)routintn 18b 

, 44{rfflv 'oO)-C, ffl:htRimfB"tW:ffla~,:.::.1=:c1~0%flFP~J1Hc----:)v ,-cr1~x_fct<t1fof 

[0052] m3~m!!%ff&0)3tffi:-::,,,AT A/1, m1~N[%ff&O) (1), (3) ,___, (6) ,cic.~0)5f1L~,c 

JJox_, £1, TO)flL~{r~TOo 

(8) 3iSfflrolJ1fl'PECUl l lID#o/'.1/'A22lO)f1c190)7'~7;imfB"*_l~(C:Wffl O)rolJ1fl'IJiF&l 8 

b, 44tl~fflv ,Ghoo :::__O)f=2D, fflhiF&imfB{rfflv ,f=~,c1=:C1~o~i"'ffi:r~O)Fp~~{r 

~ x_ T ( c Yfof JJ-, ml lffl 0)9;~_n~ 7:) ::t-~ 7---Y T :i 7 ~tRfi: c' l c ~~ .{r & I :=f-t~N I cf ct 

6TlC$r't.ro fct:B, 3tfflrolJ1fl'PECUl llID#o/'.1/'A22lO)f1c190)7'-7;imfBff-£~(c:W 

ffl O)rolJ1fl'PiF&l 8b, 44{r ffl v ,f=~if. :::...;h{r3tffi:-::,,,AT AO)rntr*hAbz. u~~tfll::1JA 

O)c't:>G(C'b,i@ffl PJ13~C'&:>Oo 

[0053] Cm4~m!!%ff&) 

-{?Z(C, :,$:9al=l}jO)m4~m!!%ff&0)3tffi:-::,,,AT .A{r~5,c{tE0tf~l=l}jToo fct:B, m4 

~m!!IDff&/1, m1~N[%ff&(Cic.~O)ID#o/'.1/'A220)J.lfJO)t-P'tm{r~TbO)'c'&:>Oo m 
l~m!!%fi&lfRJ1JRO)$~,c----:)v 't(1[RJ~f-1f%{rftL tf'f:Lv ,f~l=l}j{r1"f"ifr&Too 

[0054] ~5(:.'.:.~T J:5(:.::., m4~m!!%ff&O)ID#o/'.1/'A*t~fl:(j:, ~HC~T J:5fct § :!i:r-Cl 

----:)0)3![rs'r.Lt=i£wiEt~fl:{rffltTID#o/'.'.7A22,cf-tx_ t, $:fi6J::¥-~46l, $:fi6J::¥-~46 

{r~L~JJ-PJ~fct®{B#o/'.1/'A4 7 l{r1l;t.f' 0 ]J[fifijq=-~46(Uj:, ~1 (:.'.:.~T J:5fct'"?--{ 

)'o:=r:1/1::::°:i~724;a~j¥JiJJ-~~;h,, :::__O)--y--{ )'o:=r:1/1::::°:1~724(:.::.::¥-~u1il~O)Hf%• 

;a~~j~~;h tv '0 0 fct:B, :::__O)]J[fifijq=-~45/j:;imm,O);)jJ,::::.jJ 1v::¥-~O){tlHc, •fi6Jl {r 

f1=:mb~-ttoa~,c § !:r,=~il'z~;hf=ID:::r~ F{r]J[fifijl ,=~*JRC'96{B PJ13~fctffl:--r::¥-~-c 

&)0 'tbb t:>6/vJ:v 'o ]J[fifijq=-~45tJ~ffl--r::¥-~O)~if' :::__O)~*J:R®{B"t~t-P't{r--Y-'1 '.1/'P 

:=t:1/1::::°:1~724,Cj)'JiJJ-~lv-C'bJ:v 'o 

[0055] ~ 5,=~-t J:5 (C, imfB #o/'.1/'A4nU1, ]J[fifij::¥-~460)1~~ 1=1 lfctoAt=lo/ r-47 atl~ 

~ttGn tv 'Oo ]J[fifij::¥--46tl~APo/ r-47 al=~~L~nt=~, y -'1 )'P:=t:1/l:::0 :1 ~72 

411:im{B"#o/7 A4 7 P"J 0){3::~fflffi:JJiF&imfB -=c:):i -1v260)7To'.'.7"7o:1/}-:r.:1/F2 

7 l7'~7;imfB PJf3~,c~~~tLoo fct:B, J::ic.Lt=J:5 ,:.::., 7'~7;im{B"O)%ff&i1~tR 

IPR2026-00378 
Tesla EX1002 Page 259



WO 2008/026390 14 PCT/JP2007/063857 

~v ,11~1Y1to)v 'T:rL --C'<bJ:v 'o ID#o/:7A*~~l L ti~HB#o/:7A4 7~ffit,, ,f~~,g­

' ,,,-{o/TlJ 6~0)31Sffi:~ii"f PJToiP:e:ftr~O)i£wlE:im{Bl1, •fifii:3f-~460)'"?-,f ::7P:::r✓1:::° 

:i ~:7 24l 3iSfflmU{iPECU11 lO) F1c19--C::f'rb:t162:.l r:::.fctoo fct:B, •fifii::\:--46& tY:im 

1B #o/:7 A4 7zi::;i£wlE1f~ti~~t~fVGT60 

[0056] *JMffl ffli~l 9--C ,,,-{o/T 1J 6 r.:.3iSffl~::fT5 ~::.~L tf1, j:-f ~7f--:::r✓'i?✓~ 1 7 ~:=.~v, 

t:=:3iSfflJr~7''1vl 8~ •fifiil 0)3tffi:ffl :::r*::7 :7 l 5lc;f'Jj1JET60 !§Ev ,-z, {1=:*4'f t1{±~ 

16 P"J icJ,vJ, ~P"j::I/'7?✓~21 t=~m~:tLk:im{B#o/:7 A4 70).A Po/ ~4 7 ale, § ~ 

zi::;Fff'FfTo•fifii:3f-~46~~Li6t? o •fifii:3f-~45zi::;A Po/ ~47 a~=-i::~L~:tLf~1kii& 

~=fctot, •fifii::\:--46 P"l 0)'"?-1 ::7P:::r✓e :i ~:724zi::;:im1B#o/::7 A4 7 O)f±~ffl ffln 

*J:R:im{B-=E-Y :i~;v26lffl~a~m~:tL6o -tL t, {±~fflfflJJ~:im{B-=E-1/:i~;v26zi::; 

!EQ mtJ ~ 00 flit-t 6 o 

[0057] -y-{ ::7P:::r✓1:::°:i ~:72411, § ~'<b-ai'5bt{±~fflffljJfJR:im{B-=E-Y:i ~;v260)JEQmtJ 

zi::;%T Lt~::.t~i£alT6l, @mtJ%T {B %Sok~fflJJ~imfB CmU{iMJR:im{B'b PJ) --c 

3iSfflmU{ff'PECU11 ~::.*1B Too 3iSfflmU{ff'PECU11 /1, 2:.0)JEQmtJ%T{B%Soklcr,t~ 

Lt' • fifij ::\:-~ 4 6 Z)C\ IE m 0) ti::! --=f. ;6 ~:s ;ip~ mU£ T 6 0 f ct j3' i£ 1¥1E7l1~ /1 ffi 1 ~ nf!:ijj"; ii& 

lfRJt*--C&:>60)--C, 1¥-¥:~IH~=~v ,-c11~"1lli'i-T60 

[0058] ffi4~m!iJJ";ii&0)3tffi:✓AT .b./1, ffil~-Jn[-JBii&O) (1) ,..,__, (6) O)flj,~(cJJ□ .::t, 0, rO) 

[0059] 

flJ ,~ ~ 'FfT 60 

(9) filJl4'fzi::;•fifiil ~fildi-1:H L 't-tO)filJl•fifiJO)/-{o/TlJ 6lC3tffi:~1T5 ,=11, ID 

# o/:7 A 2 2 O){fil k =• fifiJ :::f-~46 'b fil dJ-/:HT£'.,~ Z)C\&:)Q0 1JE:0 't, filJ!4'f f1, filJl• fifiJ 

~c3iSffl~1T5~:=.f1, ID#o/:7A22&V•fifii:3f-~460)2fm&1o~filJlLfctit:tLf;ff~zi::;G 

f ct v , o 2:. 0) k i'5b , filJl ~ Jlt'E ~ ~ i'5b 6 2:. l zi::; --C ~ 6 o L ;a~ b • fifiJ ::\:-~ 4 6 /1 • fifiipJr 'Ff 4'r 

zi::;m-a{fr'lf'bffe< :=.tzi::;~i, ,:=_t;a~G, fifii4'f~fildi-l:H -t:=.t 11~~0)t2:_;s?Fm-(cJlLv, 

0 1JE:0 t' filJl4'fO)•fifiifilJl~~~*~<lJt<"'2:.l (CfctvJ' filJl-'rl31H~~*~< IP] J:. 

-to:=.tzi::;PJ~lfctoo 

( ffi 5 ~-Jn[-JB ii&) 

tJ\. l c, :2Js: ~ l=IJ3 0) ffi 5 ~M[-JB ii& 0) 3iS ffl ✓AT A~~ 6 , ::. 1tE 0 t~£ l=IJ3 T 60 f ct :B, ffi 5 

~-Jn[-JBii&/1, ID#o/:7A*1~~0)~1JO)t~@~:;;f-T'<b0)--C&:>6o ffil~-Jn[-JBii&lfRJt* 

IPR2026-00378 
Tesla EX1002 Page 260



WO 2008/026390 15 PCT/JP2007/063857 

0)$::51~=-~v "tl:t!RJ~t.4%~{-tL tf-¥:Lv ,ml=!J=l~~"l!li'i-Too 

[0060] [,g]6~=-~-t J:5 ,=.,, m5*nt!Ul~~~O)ID*o/'.1/'A*1~'iilil:l, [,g] 1 ~=-~TID*o/'.7 A22 

~,, [,g_]5~=-~-t1D*o/'.1/'A*~'iili (!f[Frfif:3f--46lk. u~:imfB*o/'.7A4 7) ~=-f~;t t,, 7°:::J 

:7''{-t~!f[fifiJ:3f--48ct-P'tmU~tL tv 'oo 2:.0)!f[Frfif:3f--481:l, [,g_] 10)'"?-{ )'o:::r:,,,,l::° :i­

!724lk. V{±~fflffi1J~:im1B-=E-:P:i-1v26~N~To:3f--;;$={*48a~. :3f--::;$:1,t48 

aiPG5 [ ~ tH L PJf3!@(=:.t-P'tJ:&~tLk.7°7:7''49~~r3't.P o :3f--::;$:f*48a~=:./:;t,, !f[Frfi]l ~ID 

:::r-J<O)~~:imfB~1T5~JfJR:im{Bt~t-P't507'.r~N~~tL tv 'oo 7°:::J:7''491:l, 1±~160) 

~P"J:::r :1/t:,,,, t-21 (=:.tltiWEPJ~cclti0 t, ~lf~ffl a~(=:.:J:ov, tf:t:3f--::;$:f*48aN k=-~x~ 

~ :no O I ct :J:o ,, 7°:::; :7'' f-t ~ • Frfif :3f-- 4 s 7'.J ~~, wiE 1f :@:t~'iili ~ t-P't r&-t o 0 

[0061] ~c]~fflffil~l 9-Cr~o/TlJ 6~=:.%ffi~1T5 ~=-~L tf:l,, ~T~:91--:::r:1/t:1/J--l 7~=.~v, 

tc%ffl7-7''1vl 8~ !f[fifill 0)71Sffiffl:::r*:7 !715~2::.tltiW!:Too mv "t, ff::*Wl:i{±~ 

16 P"J ~=-AltJ, § ~il~mWToif[Frfif:3f--487J"b7°7:7''49~12Z~t±:i L, 2:.;h,~~P"):::r:,,,, 

t:1/J--21,=.:tltiW!:Too 

[0062] !f[Frfif :3f--48 N 0)---y -1 :70:::r :1/1::° :i -!7241:l,, ~P"J:::r:,,,,t:1/ t-21 (2::.tltiWE~hk.7°7:7,, 

49~1'L t7°:::J:7''{-t~!f[Frfif:3f--48~=:.11iEA ToffitnE~~tHTo~. @ib~OOftaToo 

'"?-{ :70:::r:1/l::°:1-:7241:l,, @ib%T~1t£~To~. @ib5'ET fB %Sok~ffi1JifJR:im{B 

(miJ1JtlJ~:imfBb PJ) c%ffimiJ1JtlJECUl 1 k=:_j*fB Too %ffimiJ1JtlJECUl 1 f:l. 2:.0)@ifJ 

%T{B%Sokk=:.fit~L t,, !f[Frfif:3f--487'.J~I:Effl,O)t§-=fc7J"~7J"~mli1t£Too 2=.0)i£wiE~ 

:@:k=:. ~v "tt:rm1*nm%Ji&~IRJt: ccboO)c. f-¥:~!Hfctml=!J=l /:;t~"l!li'i-Too 

coo63J m5*nm%Ji&O)%ffi✓AT A1:r,, m1*nm%Ji&O) c1) ,_____ C6) O)f1J,r:~u=-J:m;t,, 0, rO) 

flJ,~~WTo" 

( 1 o) ~Jlwl:t!f[fifill ~~Iv -Cb,, !f[Frfif?frWwil~:im~t~~~< !f[f/fi1:3f--48~1RJH~ 

~=-~,;y_t±j~fctv '~/~o/TlJ 6 (=:.%ffiTo2:.~il~c~fctv 'o J: 0 t. !f[f/fi1:3f--480)~,;y_ tH 

L/:i~ltccltio2:.~7J"G,, ~-WO)if[jrfi]~-~i'iX~~Jt<''2=.~k=-fctvJ. if[Frfi]l O)~Jl-=y 

~JH:'t~mli*To2:.~7'.J~PJf3!@~fctoo ~k, [,g] 1 O)J:5fctID*o/:7A22~fflv ,k_~i'fl:l, 

-E:hil~~ k2::.~P"J:::r:1/t:,,,, l--21 k2::.tltiWE~tLofccf),. 1~t~ffi1J il~~,w~fctoo L7J"Lfctil~ 

G. m5*nm%Ji&0)~1s'-/:l{~fflH~O),;y_k=:.t5v "t7°7:7''49~~;91--:::r:1/t:1/}-l 7~2::.tlttl 

ToO)c. 1~t~ffi1J~W~T. *~fflffil~l 90)~"ffl1J{rJ=.~:J1;~7'.J~cltioo 

IPR2026-00378 
Tesla EX1002 Page 261



WO 2008/026390 16 PCT/JP2007/063857 

[0064] fct::J:3, --1:::icft~:Olli}l~!i&l:i:f), rO)fi&t*r.=-~~L tbJ:v \0 

• m1 ,--___,m5~1if!fJ1~Jfi&r=.::J:31; \t. 3tfflflf PJflJ;'.Ea~,=lrb:h>5~fiEl:i:, £, TLbT 

.y l--<'./1/ • v .A#:1/ .A1,5.tt-=.p,&;'.E~;h.fctv \c Wtl ;zJj:. %fflmU{iPECU 11 l:'.ID#o/1/' .A22 

l:'.O)ftk ,=~~O)ID:::r- F:a:-ftt=.-tt. fifif~O):::r- FiJ~~~-t07J":a7J":a:-f1JJE-t0::.l:: 

t-=.J: vJID $_i';-:a:-1'r0 tbJ:v \o :lt=., ID$_i';-/:r, %ffl:a:-1'r5 ~t=t~*Jt:a:-it:z~ L, ::.tL:a:­

ID#o/1/' .A22 ,-=.~i:R~.hkt~~-'r---:$7 l::J::ritJ-t 0/~,{;t-,7}-lJ 1/' .Ail?.wiEc"bJ: v 'o 

[0065] • m1 ,--___,m5~,/mfJl~fi&(-=.::J:31; ,-c, T.Y V:1/1/ • V.A#✓.AhAO)J:5fctHi%:a:-ffl 1; ,f=. 

t£fiE:a:-1'T5~i'i'' ::_O)a~,=ffl 1; '0Htf%i!l:i:01ffli!n=m~;E~,f1 --r' fMWi!c"bJ:1; \0 

• m1 ,--___,m5~,/mfJf:Jfi&(-=.::J:31; ,-c, %fflmU{~PECU11& VID#o/1/' .A220)f1c190)7'­

-:$7:ifflfB (-=.atr%:imfB:a:-ffl1; \tbJ:v \o ::_O)~i';-O)Htf%l:'. L t/:r, fftl;;t/1DES(Data Encr 

yption Standard), AES(Advanced Encryption Standard), RC(Rivest Code)fctc'O)fi:S 

Wi!Hi%~. Diffie-Hellman1f:it. RSA, ElGamal1f:itfctc'0)01ffli!Hi%~. fMW 

it& tJ0 lffl i!:a:-lEL d-f-i'i' b-tt k / ,,{7''1J o/ F Hi% 7'.J~~ tf 6 .ho o 

[0066] • m1 ,--___,m5~,/mfJl~fi&k=::J:31; ,-c, ID#o/1/'.A*f~~l:i:, £, TLb*~fflffl7)]U 9k= 

1'*t1Tol:: § lilc<N'l'f~(=fflinEiJ~inE:h~t?:t~@(-=.p,&;'.E~.hfctv 'o Wtl;;t/1, ID#o/1/'.A 

* ~~O);j:~~* W (-=. ffltJJR.A,{ o/ :r :a:-ltl'. tt. *~ ffl ffl~ 1 9 (-=. 1iUVi:~ :n tdx ii& c<ffltJJR 

.A,{ o/77'.l~;t-:1/~11=:~.hkl::~ ,-=.. *~ffl fflt~ 190)ffljJ 7'.J~t'~~Jfs:WN (-=.im:h~t?:t~ 

@t"bJ:v'o 

[0067] • m3~nm%!i&c"l:i:, ffljJ*Jill 8al:'.mU{iP;tJiU 8bl:'.l:i:£, i"L-b l:;$:0)7-7''1v (18) l:: 

L-t:t~i=&~tLo::.l:: ,-=.p,&;'.E~;h --r' ::.:n6/:;l::,81J k O)@~if~ c<c!b0 tbJ:1; 'o 

• m1 ,--___,m5~nm%!i&l=::J:31; ,-c. •fififH:r£,i"L-b ffl31 § lil•'=P.&t::i--r. -=E---:$7 l:: 

X:1/1/✓ l:'.O) fifif1f :a:-jE:1T,~13:lil~l::T Q/,,{7''1) o/ Flf[c"bJ: 1; \0 ':lk, %ffl><1*l:: Lt 

l:i:. / ~ o/T 1J 6 :a:-,~liJ7)]H-=. liJ < * i't~t~~ c" c!b:h /1. 1f[ fifiJ k-=. p,& JE~ :hf ct v \, 

IPR2026-00378 
Tesla EX1002 Page 262



WO 2008/026390 17 

ijff )K (J)j[i @ii 

[ 1] 1± ~ 0) ffi:~ ~ ffl v \ k Jc; ffi: 1/ AT A '"Z' cb0 t, 

~ffi:?fil ~15 tr% ffi:><t* t, 

PCT/JP2007/063857 

-irintc Jc: ffi:><t* 0) ~mltf1 t 1rintc 1± ~ 0) mt®: t ~r*~ PJ 131§ t~ mn #JR t, 

Macffi:i®:~=t*~PJf3!§t=t1tr&~n. Macffi:JJ*JR0)1>t~<tti~i~~®CtMa2Jc:m 

Mac%ffi:><t*1:1, Mac~iiElfm!1~~tMac%ffi:><t*t~=J:0MaciNfiEil~J:&vLt~ 

t~ (= Mac ffl:~tr~G Ma2~ffi:?tf1 ~O) %ffi:~itPJ--t-5J:5 t=t1t!:&~n tv \02=.t~tt:~1~ 

t--t-5%ffi:1/AT A'" 

[2] 1±~0)ffi:~~ ffl v \fcJc;ffl:1/ AT A 'c'db0 t, 

~ffi:?fil ~15 tr% ffi:><t* t, 

Mac Jc:ffi:><t* 0) ~mltf1 t Mac1±~ 0) mt®:t ~t*~ PJf3!§ t~mn #JRt, 

Macffi:i®:(=t*~PJfj!§(=t1t!:&~n, Macffl:jJ*JRb5!R:s'lL t~JtttG;nf;:_ffi:%@t:#JR~@ 

c tMac%ffi:><t*O)iNwiE~1'r5tccbO)iNwiElfm!-t~~t. ~1rm :z, 

Mac%ffi:><t*1:1, Mac~iiElfm!1~~tMac%ffi:><t*tt=J:0MaciNfiEil~J:&vLt~ 

t~ (= Mac ffl:~tr~G Ma2~ffi:?tf1 ~O) %ffi:~itPJ--t-5J:5 t=t1t!:&~n tv \02=.t~tt:~1~ 

t--t-5%ffi:1/AT A'" 

[3J MaciNwiElfm!~~t:1, Macffi:1J*JR0)1>t~<tti~i~~-r,~!J@1B"ff-Ilmt L -c fflv \ 

tITTJa2%ffi:5<t*tffi:jJ*JR®1B~1T'J2:.ti:=.J:VJMaciNwiE~1T'J2:.t~tt~1~tT0!lit 

)J! 1 i= ac~O) Jc;ffl:1/ AT Ao 

[ 4] MaciNfiElfm!~~[:l, Mac%ffi:><"t*t!Pi'f%t=J:0@1B ~1T"=> tMaciNwiE~1T52:. 

t~tt~1~tT0!J:1trl'[1,.___30)1, \Ttl;6~~r][(=ac~0)7Effi:1/AT Ao 

csJ Macffi:JJ*&t:1, Mac~ffi:?tf1&VMa2m1®:,=®J*t*®I~n02=.t~~1~t--t0iw:1t 

JJ!l '"'-40)5i::::, v \-ftt,;6~~:iJH=ac~O)Jc;ffi:1/AT A'" 

[6] Macffi:JJ*&~@C tMacffi:i®:t~®IPJ~f~l lJZ:::r,1' 1vt, 

Mac~ffi:?tf1 i=~~l~ntc2{JZ:::r ,,y 1v t, ~~Gt= 1Jm ;t, 

Mac ~m?tf1 t:1, Mac 1 tJZ :::r ,,y Iv t Mac 2 lJZ :::r ,,y Iv t ~® c tMac mt®:,=~~ ~":l ~ = t* 

~~tl02:.t~tf:~1~tT 0!J:1trl'[1'"'-40)51=> v \-ftt,;6~~ JJ'lt=ac~O) Jc;ffl:1/ AT Ao 

IPR2026-00378 
Tesla EX1002 Page 263



0
"7 -k '£ /2-~ * co •2.if::2 ~ ]lf1 ~ t: Q( 1-{'. J- \ 'l ~ c; co 11,--.__, 1 !lf1 * j! ~ + :::C ~ 

#:t~:::r=J::?~~~~[13]Hi&~;i,i:=:~ +[13]Hi&~~:¥ co'--JtW~;# 2.¥mt 9,Q(§l{t~ 2tmt2- \ -10-~ 

-:::i:--JL t:1,1r:rrl1,'J'.l1_ ½'.'g_ '\ '[LJ; -:v,::rrl1q'.l1_ riJH1El .)_ ,,-, rt.fillPl'l ~~l;i-~~~_,. 'El ::rrl1q'.11_rijg_fll3 '-P j~ r,y~ 'J(:ri_g r1El 
I El3 ::p;cx~ G__:'f'_ ~1/<,t<J_'_ f'L t'._---r-c- l 't,'J'J l++<t ici'EPJ:IH-EB:t:'v.1/X~ f'L t'._ 7"' -r w+.--~-.-'-f--t'._~ 

0 "7 -:f--£0~:¥co•2t-=1!lf1~,Q(l.{'.J-\ 1~c;cog,.____, 1!lf1*j!~+:::C~#:t~:::r=J::?~~ 

':::C:'¥'r*~~t~1mHt!_bb~~3!!~2tr!~CO:::C1®'.f't~:¥2.¥mt.l\'lli(~±f1gfJ! 

21mi '<A2ili+i~~±r1miJ!2tmt9,Q(¥WJ~~J~21mi '[1q:,lmHt!_~@~~*~~J~21mi 

':::C¥Wl~~J~~+¼'~±f1gfJ!CO.ij,§fl 

'-Pj:£1£1:~~~_,. 'El ::rrl1q'.l1_ri_gr1El -r o t:1 '>fH-m:r :'v.1/ x_ f'L t'._ ---r-c-

0"7 

[Zl] 

[11] 

-:f--£0~:::i,i:=:co.2.g-:::16:rf1*ji~+:::C~!#:t~:::C=~q:,l~-¾:.ftl1J}t! '+-l£k/4~GI2imt [01] 
0 "7 -k x: /2-~:¥co• 2.¥-::2 Lilli~, Q(l.{'. J- \ 'l ~ c;co 8 ,...__, 1 

!fr*ji~+:::C~!#:t~:::r=~l.{'.:;:'Zf[i{i.l t :=ex: k/4~GICO~ ffl~/~fubb~~3!!~i2tmtco 

:::C1®'.f't~:¥'2.¥mt.l\ '1 li( ~±f1gfJ!2.¥mt 't¼'~±f1gfJ!CO.ij, §fl '+-l~~tif~3!!'&i2iW [6] 
0 "7 -:f--£ /2-~¥ co•21-::21 !lf1 ~,Q(l.{'.J-\ 'l ~ c; 

cog,.___, l!lf1*j!~+:::C~!#:t~:::r=: <;bb~:l!!~i2tmt:::C1®'.f't~;i,i:=:2gr!~.l t W~~1f1Wl+~~ 

~2.¥mt£l £2'1f1W l+~ 1 ~2.¥mt '1-{'. :;:>Witt-:= rn&lfu ~f;,f:f .l :1 ~~ ~ ij ~** l+~~~2.¥mt 

-, h, 1 /. -::i /. r:::::, ri fl~ ']61, ~:r.-,, w1~~ rig r113 , ri fl G, ( , ,cg-,, 8c: =1 rig r113 , -p A :£1£1:~l~_.,. 'El ::rrg ,-;:i,g rig r113 ...:_·[ 7_ ... ~ '- ~ ut~-§pi'j-...---;J--'--l!i:!l('-~t::~~ ut --..!T('1J-;=--'--l~+ft::~---r-::- -blt1t1~fifm:t~X~ff=t::~---y---.;:-

'-f--P 12 Y, '~>Itel£ r I'~ Xtrl U::~1::Jf:l f d m~J; Y, ~:£1£1:~l~-f 'El ::rrg,-;:i,grig r1El ~>f41l r I'~ 1 ~rig r1El 
1-- ---v--<+ <t l;l},' 4- ~-:=f!Jl'\1/ -t'::J9.l'='-qc-;-~'I-<+ <t t:lt:l '>fH EB:t:'v.1/X= ff=t'.=7"'<t l;l-> 4- ~ 5!.i;, t'.=---r-c-

'~>1411 r t''@§l 1 ~ ~;::JE:j f d 'lt~J/:~~c-,Vi,U'§l§l ~ri!:l r1El 
1. E;:1~4-~ ~ -f"''===i"v~q=-'J-...---q-..L.l J-f17..'~:::'i4=t::~~ 

'+-l¥t'*l+~2.¥mt [8] 
0 "7 -k '£ /2-~ * co. 2.¥-= 1 ]lf1 ~t: Q( 1-{'. J- \ 'l ~ c; co g ,.____, 1 ]lf1 

*j!~+:::C~!#:t~:::r=:c;bb~3!!~!2.¥mt:::C1®'.f't~;i,i:=:2gmi2-tW~~1f1'S!fl+~Z~'2.¥mtD 

--x7>f41trl'~ 1 *rig r1El 'ri fl~')(r/-futl,-,h::JE:j fd '](,ll~J-,\,1 _/.'7 /.r::rig r1El '-PA:£1£1:~l~-1' 'El ::rrg,-;:i,grig r1El 
~ E;:I~ '+-~ -V-Y t::~~ ut ~ ~ ~l- ..L. -l q7.,.L.!::::!_ ~ ...---;J---'--l 7_ '-~ '- t::~~ Tl t1 t1 ~p,;:f m:t ~ X~ ff= t::~~ 

'-1--P 12 Y, '~>f41trl''§l§JZ*~/::JE:j fd m~c~>l41irl' 
1-----v--< + <t l;l-> 4- ~ --¥1/ -t' ::J'7 .L'='-'F -;-~'I- <t l;l-> 4-

~ 1 ~21mi , 1-{'. :;:> rn 3!f 9, Q( "1,,,,: 4--/-:: r::-=J 1.{'. :;:> ~r1:1--=rnm~ 21w , 1-{'. 9 +i :tii-= E!; ~ntmi 

LS8£90/ LO0Zdf / .L:)d 

'~>1411 r t''@§j 1 * ~;::JE:j f d m~hViilJ'§l§l ~ri!:l r1El 1. e~i+-~ -1/-1/ -r1:::J7~q=-')-...---q-..L.l l-f17..'~*r::~~ 

'+-1¥t'*l+~'2.¥mt [L] 

8~ 06£9Z0/800Z OM 

IPR2026-00378 
Tesla EX1002 Page 264



1/4 

WO 2008/026390 PCT/JP2007/063857 

1it16 

----------- 2,0~_ 

24 26 
) 

IPR2026-00378 
Tesla EX1002 Page 265



WO 2008/026390 

17 

18 

' ,.-
1, 
' ' 0 I . ' 
I ' : ' 

I ' 
I ' 
I I 
I ' 

' ' 

24 

2/4 

PCT/JP2007/063857 

19 

20 

26 41 
, 

_______________ J----------------------·--------- --------- 1 9 

D/A 

AFE 

i!Fa 71/ 
7 .f J k$7 r51d 

) 

28 

~ffi 
71 Jl.,:$1 

27 .____ 

30 

29 

•JJI 
1-g.@1 LPF 

' ' I 
I 
I 

123 
I 21 
' ' I 

~__JI 40 
---------------~---------------~------------ _____________ J 

31 

IPR2026-00378 
Tesla EX1002 Page 266



WO 2008/026390 

I 

1 8 a __ : 

18 

' I 

i 
i 

, 

: 18b 
I 
I 
I 
I 
I 
I 

3/4 

PCT/JP2007/063857 

- 16 

2,0 ~ 
-------,-.)----------, 

44 IDi1'~?7-22 

I\ 
,___ _ ___,J 4 2 

Jffl~~i 

! 

-......, 

~~ 

~ 
23 ---c 

-43 

4 11 13 -~ 1 
I I \ ) 

1 9 

~ 
.-. 21 

IPR2026-00378 
Tesla EX1002 Page 267



WO 2008/026390 

24 -. r----------, 

•11 ~□~ r I 8 "'JllQ: , 
I I 
i..,:_.,__, ______ J 

48 

50-

' I 
I 
I 

I 

' I 
'-J 

I 
I 
I 

' I 
I 
I 
I 
I 
I 
I 
I 
~ 

4/4 

PCT/JP2007/063857 

46 

r-----------------------~ 
' ' 

AFE 28 

26 47 
I 

-~------------------------~ 

30 

~~ 
: 7,( )It)' 
i .._________. 2 7 ....____, 2 9 .________. . 
I I 

L------~--------------------------------------------J 

1 9 

21 

31 

IPR2026-00378 
Tesla EX1002 Page 268



INTERNATIONAL SEARCH REPORT 

I 
International application No. 

PCT/JP2007/063857 
A. CLASSIFICATION OF SUBJECT MATTER 
H02J7/00(2006.0l)i, B60Lll/18(2006.0l)i, G08B13/00(2006.0l)i, H01M10/ 44 
(2006.0l)i, H02J13/00(2006.0l)i 

According to International Patent Classification (IPC) or to both national classification and IPC 

B. FIELDS SEARCHED 

Minimum documentation searched ( classification system followed by classification symbols) 
H02J7/00, B60Lll/18, G08B13/00, H0lMl0/44, H02J13/00 

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 
Jitsuyo Shinan Koho 1922-1996 Jitsuyo Shinan Toroku Koho 1996-2007 
Kokai Jitsuyo Shinan Koho 1971-2007 Toroku Jitsuyo Shinan Koho 1994-2007 

Electronic data base consulted during the international search (name of data base and, where practicable, search tenns used) 

C. DOCUMENTS CONSIDERED TO BE RELEVANT 

Category!' Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No. 

A JP 2006-164547 A (Sony Corp.) , 1-12 
22 June, 2006 (22.06.06), 
Par. Nos. [0029] to [0043]; Figs. 1 to 3 
& us 2006/0119315 Al & us 2006/0119316 Al 
& EP 1667306 Al 

A JP 2001-078302 A (Tokyo R & D Co., Ltd.) , 1-12 
23 March, 2001 (23.03.01), 
Par. Nos. [0004], [0018] to [0083]; Figs. 1 to 3 
& WO 2001/017829 Al & us 6833784 Bl 
& EP 1223092 Al 

0 Further documents are listed in the continuation of Box C. □ See patent family annex. 

* Special categories of cited documents: "T' later document published after the international filing date or priority 
"A" document defining the general state of the art which is not considered to date and not in conflict with the application but cited to understand 

be of particular relevance the principle or theory underlying the invention 

"E" earlier application or patent but published on or after the international filing "X" document of particular relevance; the claimed invention cannot be 
date considered novel or cannot be considered to involve an inventive 

"L" document which may throw doubts on priority claim(s) or which is step when the document is taken alone 

cited to establish the publication date of another citation or other ''Y" document of particular relevance; the claimed invention cannot be 
special reason ( as specified) considered to involve an inventive step when the document is 

"O" document referring to an oral disclosure, use, exhibition or other means combined ,vith one or more other such documents, such combination 

"P" document published prior to the international filing date but later than the being obvious to a person skilled in the art 

priority date claimed "&" document member of the same patent family 

Date of the actual completion of the international search Date of mailing of the international search report 
07 September, 2007 (07.09.07) 25 September, 2007 (25.09.07) 

Name and mailing address of the ISA/ Authorized officer 
Japanese Patent Office 

Facsimile No. Tel en hone No. 
Form PCT/ISA/210 (second sheet) (April 2005) IPR2026-00378 

Tesla EX1002 Page 269



INTERNATIONAL SEARCH REPORT 

I 
International application No. 

PCT/JP2007/063857 

C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT 

Category!' 

A 

A 

Citation of document, with indication, where appropriate, of the relevant passages 

JP 2000-050508 A (Kabushiki Kaisha Takayanagi 
Kenkyusho) , 
18 February, 2000 (18.02.00), 
Par. Nos. [0028] to [0035], [0041]; Figs. 1, 13, 
14 
(Family: none) 

JP 2000-517487 A (BTG International Ltd.), 
26 December, 2000 (26.12.00), 
Full text; all drawings 
& WO 1997/023986 Al 

Form PCT/ISN210 (continuation of second sheet) (April 2005) 

Relevant to claim No. 

1-12 

1-12 

IPR2026-00378 
Tesla EX1002 Page 270



00 ~iffiJ1E¥a i1:r I oo ~ 1±1.~Jfffl:% PCT/JP2007/063857 

A. 36 rl,cj (J) )F.1; T 0 Sf Jf (J) Sfffi ( 00 !!,~t* 159'5;-ffi ( I PC) ) 

fut.Cl. H02J7/00(2006. 0l)i, B60Lll/18(200a0l)i, G08B13/00 (2006. 01) i, H0lMl0/44(2006.0l)i, 
H02Jl3/00(2006. 0l)i 

B. iJlff 1E :a: 1T ") tc 5;-Jf 
tffiJ1t:a:h") f=:iijuNJHiit4 (OO~t#ttSfffi ( I PC) ) 

fut.Cl. H02J7 /00, B60Lll/18, G08B13/00, H0lMl0/44, H02J13/00 

:luu NElJ\l'f-} 03i- (J) Jl 'f-t tiJlff 1E ~ fi ") t= Sf JH:::. 13 j:_ h 0 b (J) 

S * 00 ~ JlBJ~lf jt0¥a 1922-19964 
s *000oo~fflffi3R0¥a 1971-20074 
s *OO~ffltfr3R~~0¥a 1996-20074 
s * oo~~!rz~ffl Wf 3R0¥a 1994-20074 

OO~iJlff1Et~fflLtc~~T~7~~A ( y·~ 7 ~~ A (J)~ ~' iJlff1Ets:::.15effl Lfcffl~) 

C. M~T 0 2:: fgof) G h 0 Jt~ 
51 ffl JZ:~(J) M~-t-0 
j]y-::tl)~* 5lfflJt~~ &v,-:i'f~(J)ffipJftf,M~-t-0 2:: ~f;t, ~ (J) M~ T 0 ffipJf (J) *ff, 1m' * (J) im lffl (J) :ffl: % 

A JP 2006-1 64547 A (1/~~~5:t~t±) 2 0 0 6. 0 6. 2 1-1 2 
2, $Jt~ [ 0 0 2 9 l - [0043L ffil-3~ & us 2006/ 
0 1 1 9 3 1 5 Al & us 2006/0 1 1 9 3 1 6 Al & EP 1 6 
6 7 306 Al 

A JP 200 1-078 3 0 2 A (t;!z:i:t~t±J~.J~l7-;v7 ✓ FT-~) 2 1-1 2 
00 1. 0 3. 2 3, ~~ [ooo4L [ 0 0 1 8] - [ 0 0 8 3 L 
ffil-3~ & WO 200 1/0 1 7 8 2 9 Al & us 6 8 3 3 784 
Bl & EP 1 2 2 3 0 9 2 Al 

r,;;r C.tl(J)fro'E~ t:::. tiJt~7J':5'1J*6h tv,;so r /~T'/ f-7:r ~ 1J~f=M-t-0531JffJf;:a:~l=l~o 

* 51 ffl JZ:~(J) jJ 7 ::l 1) ~ (J) S (J)i&/:::.0* 6hf=Jt~ 
'AJ t#ts:::.M~(J)db0Jt~t/j::f.t<, -!,J1i'J{rJ:zf!'r1Jd~ ~ ff,-t IT I 00~/±lffll!li S xJ;t{ll:5'c S i&t=0* 6ht=Jt~tdb") t -

b (J) /±I~ 2:: ;f YiT 0 b (J) tf;t t~ < , 36 rl,cj (J) .~ :f!l:!.x. /;t :f!l:!.lma 
: E J 00 ~ 1±11.!li s AA (J) 1±11.!li ·~ t= fj:t#i"F t db 0 iJ', 00~/±ljj s (J):f!l:!.fW(J) t= oD ts:::. 5 I ffl T -5 b (J) 

0J&ts:::.0*~ht= ti (J) 1XJ t*t=M~(J)db 0 Jt~tdb ") t, 3 ~ Jt~ (J) JJ. t ·96 rl,cj 
'L J {ll:5'cfi±*ts:::.tU1E :a:~iEQT 0 Jt~x. fj:{fil(J)JZ:~(J)3e:fi' (J)'JT:l~~Ht!:x.lj:~~t17J' f~v \ 2:: ~ :z Gh-5 t (J) 

s ~ L < /j:{fil(J)!f*53'J /~:f!l:!.83 :a:11l!LS'z.T 0 t= of) ;s::_ 51 ffl T ry 
~ 

t*l=M~(J)db 0 Jt~tdb ") t, '3~Jt~2::{fil(J) 10-
0Jt~ C:f!l:!.rn :a:-1~-t) J:: (J) Jt~ 2:: (1) ' §*1tfs:::. 2:: ") t § rl)jtdb 01f-Ji217i-l= 

:QJ l=l liJH s:::. J:: 0 00 ff, , 15effl, ~ff,~!=~ & T 0 Jt~ J:: ") t~~'tt!:7J' t~v \ 2:: ~ :z Gh 0 ti (J) 
: p J 00~1±11.!li SMt, 7JV=>{ll:5'c:f:i(J) .:E*(J)£~ 2:: t~ 0 /±!Jj I & I fp]-/~T '/ f-7 :r ~ 1J ~:::st~ -

OO~iJlff1E:a::,\STLfcS oo ~illrJ1E¥a-i:1:r (J) 96~ s 
0 7. 0 9. 2 0 0 7 2 5. 0 9. 2 0 0 7 

OO~iJlff1E~M(J)~it&Vdbt:% t*i"FJT~1t'g ( ti ~El (J) db 0 Jfllx~) I 5T I 3 3 5 7 

s *OOt*i"FIT ( I SA/JP) 'g* ¥§-
¥1\f~:ffl:% 1 0 0 - 8 9 1 5 

*ffiim=f-1~S=J rz:n;J,oo=r ~ 4 :ffl: 3 % ~lli:ffl:% 03-3581-1101 P'Jj'fJR 3 5 6 8 

IPR2026-00378 
Tesla EX1002 Page 271



1oo~rn~~% PCT/JP2007/063857 

5 I ffl =ti!(: 0) 00 :i§l: T 0 
jJ:f-dlJ -* 5lffl::tffi!(::iS &LF-J'f~O)i!jpJf;o~OO:i§l:T0 ~ 2'."/j:, -z-0)00:i§l:T01!ifiJfO):rz~ J;~:,f<:O)_itilffl0)~% 

A JP 2 0 0 0 - 0 5 0 5 0 8 A (t5K:it~t±~:WPwf3'Em) 2 0 0 0. 0 1 - 1 2 
2 . 1 s , ~% [ o o 2 s l - [ o o 3 5 l, [ o o 4 1 l, ffi 1 , 1 
3, 141Z_! (77~!J~f~L) 

A JP 2 0 0 0 - 5 1 7 4 8 7 A ( t:'' ~ T ,1 ~:) ~ • ~ 2/ !7 ~ T ✓ :=1 T 1 - 1 2 

Jv • !J ~To/ F) 2 O O O. 1 2. 2 6, ~X. ~IZ_I & WO 1 9 9 7 

/ 0 2 3 9 8 6 Al 

IPR2026-00378 
Tesla EX1002 Page 272



JP 2006-74868 A 2006.3.16 

(12) ~ lffl 4' ;ff ~ ff: (A) (11} ~~lli /ffif;Nlffi'~ 

(!:il) Int.CL F l 

ffll2006-74868 
(P2l06-74868A) 

(43) idffl S l¥ftl1-3Fil168(2006.3.16) 

860L 11/18 B 6 0 L U/18 C 
:r-7::t- 1,· ($-itl 

5Hll5 

(21) 1:1:1/ffiffl~ 
(22) 1:1:1/ffiB 

~O:2004-25278iJ (P2.004 ~252786) 
Sfl:~16:¥8!:13113 (2004.8.31) 

ml!~) ttr;;.(tJll~r{'JJ:ci)l \ 'TT l) fc{ti:,~ {lffi)Jft L :ffJff 
W:ft,0:.1:l.il~ii ~ ,~fll-'fiI'tt-?i, 

[Mt-f-tNllJ $~1irrt.i'>ftm:mit$.;,:, ""'- :x. <ntrtk:,nti'z~ 
!-=:it\'fI c.-Of~'if:J'.fO K ''}itl-ft. ff~O)fi.fiti, fffi1t'.iE(_i'fi.f 
tt~~t, f.sm::.:z.tr::) .. 1.-.1l,-RJ1£::i1H'ff'90 (S 2 S) ., ·t 
vc f'-Dlti.iJ/,J:b:nt ;~, t,'f,)1:i::::t:Y~iffmi'r~t l\'?"T 1}f~ 

17#.{ft fi':m:~fT!JiJf/.,11-t:.1--lfh:}fil¾lL.. ( S 2 7) , ft 

··~~Wi1ffi;-y,i,\:t::, t} 11~::J:rt"i1i14-1frt1-JWii·~* '((..T_iU,J&lf!i'ftMV::i';~ 
it.t'.t}~(D:t:tJ.-ft, ft®#:H,'Aff:i:-rHr fti~z ·r- ~_.,. ::i > t:iifH 
L. -cnw:-z-MJl.lfc; c! tt ;s cs 2 9) ,, -z-(.T)t§;, +5mi·rn.~~ 
l ··•t:J: ft~fiflt,;~J~f~ L-· t: ~ t '• fe~i~~f))i.1-1:·pJ~~lft--~r 

···•,;li@'"t 6 ( S 3 3 ) ,, C t"H;: J;. l), ft~~frO)il~J:\ii ~ 

~ff~ L., tftm:{i~\~?1.~~-ft~O)~t~1~-~-9 ;~::. ~ -~~t~;_d~: 
L 1¥; IC t~71ff ltj llJft~t.i~~Cffi~\ fi iJ,($:.z-f:ffit#~t 0 C 
t h t·-r: 'ti ~S ., 

r.lmrw~n t~14 

(7 fl tf:lf!}' A 000005348 
ir±ltI.~tlf-3:t~t± 
* 1r:ffi:ffiffllKITsm1s-T El 7 iti2 ~ 

(74.J 1\J! A. 100076233 
#--l! ± Wl!i il[ 

(72J :~!lJl~ Wl"l!IT iitB 
**mffiffl1K~m1s-TE17~2~ a± 
ltI!f/!Mi.'i:t~ttlAJ 

G2l ~!lJl ii ft f.Z lit ,'i: 
•-•Mmrrn•■-Te7•2~ a± 
ltI.*.t*~~ttitJ 

(72) Jllljij1!f *ifl .~ 
llLlj'Jf~mliHRW!~ffl-TEI 7 "112 -if 3± 
•r-~1.:~ttrt.J 

F !l-J~ (1}~1 5H115 PAOl PCD6 PG04 Pl 16 P0()7 
P016 Q\03 

.----------''-•.:~~~i£~tC --
----········)_~ ............. . .s <-~ 
~~~·-~~ IH :" 

; t ., ~ ~ • 

:..1-~ ";!'•·,~,:: 
: • £:I~ti·-~-R,1!!:.l 
: • •

1f•1-f •.,~~S'I 
•. .e1:»':"~S 

• .. / ·;f.:ffl~:-,1':{ .__~-~ !t: ~ 
.-_ "·, -~~~q;:;~~- ,.-" ~-- ··' 

... ~9''!l 

-~-~~/:~-ti•~·'. ,i .- ... -, .. -___ -___ -_t· ____________ .., 
:················· ... : ~:~~:.::~· • ~~~ 

t ... ,, . ..-::~Wi.1_:~':~~ 
-----·· :l -- ,L ~ ii) -------i.-c, -~;.: 

...... L.. ··· .. ~~,;. 
~ll!H,lH~ 

······.····f" ... , 

~~-~-?Y_~-~;. ,i 

IPR2026-00378 
Tesla EX1002 Page 273



(!M'tf ~t :R o::i $TI im J 
( ;Wl :1.Uffi 1 J 

(2) JP 2006-74868 A 2006.3.16 

•• ii: n tt'i :w ic m ti c: h 0 .1 , '>' '.r 1; ,~) ff,. • 11t * 1-t ~i :tm {,.;. it M ~1s f4E t, ;m n=~ ,r i1 J.£-f~ .;t re. * ~, 
n m!J ~ (f) .l 'i "'.-' '.T l.J f.:3.. :/ -.. t .. :r L T: Jb ~:;; '"C .. 

:f ib §: t¾ ~ t1 r.-: mi -'i o:.i ::::l - ·tr· v) /\ •) -r 1J ti *~ .t: ----tl; L -c -~ rm L- , -'3 * rJ;j iJ' .:, :;t'i 1i ~-t-1 t-= 
m t+: )?) l ~~ ~::) ~r 1) '~l ·*i .t J;" };z) fil -~ C tl tc l ·\ ~y ~,~ ~) t~~ ti .t ,: ;J~~ -:5 ~·) t ft m .. 7~ .J:r '~.} 3, -.- } V « ~Q 7.E 

1 ff2 ,tj· - e:· 7, ;/ A '.T l, ~ mi 18 !:iJ f:rt3' le: m ~ ~ :fL > _t i~i:3 -l/ - ~ ~:z :::., A ·r L iJ·, i?, ,D ~ ;jc: t:: ,i 1) 

, 1 ::12 l\ •.:.i :;: i..1 i: ft ni ~J-· ;i tc U::i OJ It :tJ ·tr" 1 ::12 -~ ,ilij t f, 1& ~~ ·e {tt Mt 1- -t:• Jr, m ~:ft*• /1 it\ t'i 
-;,·/ .A ~r L, ::::. i£:-tm k 'J;. c ,~ 1:-ti ffi t -r ;~ t'i1 ~\ ti! ~] $ n -', "/ ;:l \) f5 m > ;:z, ·Y-L. " 
[ cl~ ~~}~ ffl: 2 ) 

J: ~2 ..,j-- l! .::z :::/ .A ·r L, fC m We L-' J~. Jc: -l:}-- l: .::Z. ::':-·· .::z 7 L, 1-i, r:, fl d {i) ~ rilij O) /\ 'Y '7" 1) ~'m im 

~~~~~~•mM*~~~-~~=t~M•~~~•*~12a©•¼ru~•©1~y~ 

( t:~ t,f<J it 1lff ] 
(0001] 

-fr/:1 .i: lt ~ -;a ti tti $. o) 1, '-" -r •J tt 1rr i. ... ::z ·r L Ic till -.r .'t)" 

('/lr1it¾Wl'J 
(0002] 

3fl: tf, }J :.1 iJ > * z Mt n t t. --c Wi h z .~·'.t \t ;,1 x. > )' :,., ~: J:. ~_:, ·r xr G ·r o 1ff * o) t] it* 
l-: .tJ L. , ft£ 0 t1 . ,~ t1 ~i o) {Ir iffJ. 1:' g ~fJ t L t, :1: > :) > i: fm .:z --r 1'\ '>' -r 1.J :11, ,; o) m: JJ ·-c tt 
:h .. i- J.-e ~t ·iJ· .::,;, i:- - :$r t- tt~ ~ L re., ... -1' :t 1) '>' F @ ~1 w -\'-', .:c, ::...-$) > i£:-1tt ~ .:tt -r i.:: • ~ t - :9 

(0003] 

~ fl i:> (T) l \ ·{ :1 1) ·,y F fl !JJ $ ~~ ~ :~\ [! ~ lfl l:C ;z· t-) '"'"( t± -~ ~]:} :t ,~t ~1: ::,...-~.:: ~l t: it ~) ~ i(t t -­

-9 <£" ti 001 c. -c ..,.; •:,, ·r 1J ic: ft -m ·c ~ ,;'.j c c: h' G , ~*ti:!~,.;. n m1 o:.i m fJ .ifw. ic J; -~ :1i': m. _;;r •1-~ ~ t 
L t \·, o o) t:. :t~ L .. 11 ,m u , m @I {::-~ ,p;· 1c J:. ~> -c ii '>' .::;---1J o) m: lJ 0: n1 ffl -r o ----Js -c t) ;5 tt 

rn 

2D 

1'> , iti ;<1 o) wi rm ·-c m· m i'ili s...~ rn ~~ o) :/ti: @: ~ 1c if-1: i-t r; t1. tt fr: -m w {® ,'tr' .fiJ m L -c .1 t '>' ~r lJ 0: f-t -~ :30 
-r Zi £'., ~ h~ t"1 0 <• 

(0004.] 
c Ci) 7\-~s o:; m )J imt t:. J; ;g, * ijt , .;; ,,, ;::;-1) oJ fr. • 1;:: t.'.!: L -c a , .::1. - -1:r iJ1 ., \ -;1 ;::;- 1) ca f.': • tf: m; 

0: re ~ L ti: !} ft lf' 1j: ,; -r .. 1.~ ~-~ :WI ff -~ TI rm lf it'> ~ t 1j: "'.) l :1. - -1:f (.T) .¼. :m ii• )¾'. ~ < ti: G ., 
t-1 ':) -r , c. Q) :i - f-1 (JJ , , '? -,- 1.J tc • 1:. i% -b 0 i~ tf: -i: ili ?~ --:,i-;,ii re &') Vi ffi 1-r rn ~ -~ lf t, c .h -c 
;fj t) , Wl .:.t t:f , ¾' ff :st ~x 1 I: Lt , ifil t~t Jm (-.c: tW: tp ft -c !;, 1 .t, ft 'i'!fil: tJr J'ffi ti ~ fJ) '::; !ti ,iljj 7.. ·r - :> 3 

>" IC if-1: &f t:,· tl T t" ◊ ft 'i®: *~ Ci) i:R • -\'., .. f* :~ ;'! ?l t !; , .{; :$: i\fij 0) ft ffl ~r ~ t: \%: f'¥l L. , * jilij G·) fi 
~: {r 1-1~ ~ 1~. -fr.:]1 .:.-~ ~r - ~.--~ ::.--·· ~t ~ _J.'c ,ft --t hi t1 it~ lJ~ m-1 :lJ~ 't t·1 ·-c t , ~1 -.: 

(0005] 

£ r:: , t# tf .'t w: 2 t:. a .. m ,~t 1111 mb * ~-f~ m tt -~ ::::1.. - +t t:l• , • ~t @ ~:.11 * iJ; i::, ft ti t.-= illi m rili 40 
~~~~st, k•~N~6ftmffl•~~m0~~2~Ytm~~-i>ct0t~~•%s 
~:l'![ ,n ft•:> :z.. -r L t.i'-1 tm ,~;~ t· h ·c ·~1 -~" 

( 41 /ff :t ijg I. ) ¾' f*l 2 0 0 2 - l 2 3 8 8 8 q i~ ~~ 
(41tT-:iigzJ t#rmz o o 4--- 4 s 9 o oi.,Jt~~~ 
( :~ flj] (,~) r.ati j~ J 

(0006] 

L /J, L ti: i:l- t, , t¥ /l"f :x wt t \':o Wi' tr-;t .!W'.. 2 lz:. ~, :;j~ -~ ft -c l • i;;:, J::: ·3 ~ fit* O) :ft ffl 5> ;,, ·r L !± 

,11~~00k•~-LN~-i>fflW0:~-~~~m~~nwm~~~~CLJ.£-+ □ ~tL 

-C ~U f) , W ~t) t,: ff. ttr Ji: til !I.§ t· -l± ;_$ (,: !::l: . .:::l - -if i} ft tl1 .::z :51 Y F *-Vi Yi €ii~ rn 3t l~ ii t. }fl. ril:d i::: ~iO 

IPR2026-00378 
Tesla EX1002 Page 274



(3) JP 2006-74868 A 2006.3.16 

,~ -fr. tm: l \ p: .,i,. ~1 o::.i .::1 .::i\ :''l 1, 1r fr L T -:f. ;fry -r ti ~ ·f 0 ,0 ~- t;\ a; ,:1 ,. tt -::; T , -:-1 i .\"f.. ~ 51 tiZi ~ 
*~ iJ /-s t,r ~ H .ri c t. o t? t-, m * fi !.!l ~: -c i:± , ., " -.:, .-? i_.1 f:S it r: ~, L -c oJ ,f jl; i::: ~ .:ti tl ~ mi w 
I:.. ~-' 1 tf~ iii lJ ~ f), ff, J:'. ~ti t: t~ i) ' ft-~ 0) -~· ·:0: -J} ~ )) L. T: + ):/' f::: ri· m 2:· -h /,:j.; !., , ~~ l} j,) -~ " 

(0007) 

* Jl tJ,13 a _1: ;12 :,Jr fiW is: ~ J}- -c ~ ~ t1 tr. t o) -c, , m f>J m wJ :$'. 0:1 ., " •'_l 1· 1} f.:: -~ :-:r 1:1 tu -rt L , rt 
m: :ft-It r}::, m .:m "ts: ::z.-f!;-f it1 -9'--0 c t o) -c-~ :&> -rn: Ji m t(I * D 1'> -:l 1° 1J ft m ~>-:,, .::-,.. L ;:{r· m ti-t ~t ;,j c 
t. ~ 0 in-~ t----ct·,.:£,, 
(W,l_~ .:%:· 1W it~ 1- o :t:: t!_) c-') TmJ 
(0008] 

J: !12 § (!1-:J i£:-}~ t& ~t <) f;: <h, ;}: lft Wl h::: ~ ,;) m: Iit fl tt Ir,:{)) .I~'.>' ~r iJ f5 -~:>.A f· l, !± , ~ :~t@ 10 

t'!J ~ \·L ¾% ~ i! .t l .{:, / \ 'Y 'T !) (/') ft * i'TI =Wi ;f 9"} ffi) (c: J,6 ff~ fif t1E t,:;: illJ fffi f fM ~ 1'$ i:.. k:. ffi: ·ti; !m i_!j_/J )fl ll) 
1\ ,;, ·r i.J ft* :> :z ·r L, ·-c i) •:) -r , -:r, !t) II t~ c':. t1 r:: ti 1-< o) ::i ~ --i.f' G'),, :z •'} .-r 1; m =n .:ff: ---· }t;-L, ·c 
m' }~] l., , S, $: f,~j t;, ,; Jli @ c h k .. ffl. {E '1/) l 'I ''.-' '.7" l) ·WI ilH !:::. ·y 6') ~ ffi 2: t-1 k .. /"\ ·y ·'?· !) ·NI *i t:: !: -~ 
-.-J L·' t .ft~ ~ A 7~ :.~-~ .:1~ - l1' {r W.i l'E ~9 Q ~ ·~ l: A ~· >~ ~r }_..._ t: "' .. L JC tr - t: .7-.. ~.-• _;z;. ~-:p L~ f~ iffi fil Tq 

f4t ic ti ~ ~-t1. . _L ;-1c:1 ·!f - c: :::z ~ .;;~ .:;-L t:i, ; o) m xr: t:. ,;; ~) , _L ;2 1 -\ -y f· 1J -Z' ft ~ -,r o r.: iiJ D 

'ttt JJ -~i· J:. f/2 $'. ,!lii c Ji, m ~ -2 1':tt Mf ·i)· o ,~f, m :~ ft ffi: ~~ .h {tt; *i'.Z i/ 7:, ~r L, !:::. 1f: -Om.:{. t:::. ;::_ l'. /,r- t# =~ c 
-:r {, ,, 

(0009) 

t- (}) ~' '<_T - ~ ;z :,-' ::,-:_ ·r I. I:: 1~ ~ L- --c n 2, 0) :~ (itij ll) .l\ ':l ·r 1) t,i{ ¥fl {r ii.\'. I#< fff ',sj!;_ t: }fil !ffi 'Ji~ * 
;.a::-.!¾!. \'L {@' .:z .°{) ;:, .J::: f} Rt ~ L-!, > " 

( §?: ts;~ 0) 'i.) %! J 
(0010] 

* :¥£ fm o) m ;(\ rn th w. o:.i 1<; '.Y ·r 1) J-t ~ :> .-::z '.r L, 11 , -~ ~i: f! 111 w: o) 1,; '>' -r 1.J ft:~~ u tb ft L 

-.: "ft ffl: ~ f1:: 0) :l~ ~ ~---~~ m ?fi '"9 G L t: i:J' -c {! ' ff ,m 0) s: ~·t ~ ft ~ (j_) #!t f_~ ~ ~ -9 ;~ L C {r ~j LL 
L, ~~~-~~ffl~~~-~-¼~~C!:::.~~~6n 
(¾~~~-~6k~0MQ0%8) 
(0011] 

U~, ~~~-~LT*~~0~~~%-~~~~~0 ~1~~5~$H~©~-0-
ff i~ t~ {#: b I) • t~ 1 rt , ,z ,y :;- 1} ft -~ > .:z '.l" L, o) 1~ f* -~ mt l~ , L~1 2 11 w fJij > z '.? L, o) ~ !St k?I 

2D 

, l~3 d-~-~f,j;....-_X·rL@lO)M,fl!~;;_j~·t7u-~1--1:,~ f'., l~4Ut.r-l:7,>Z'.rl,o:t-,~ :30 

niJ c::) lll ~ ~ j~ ·f 7 1:.1- "f .,,. - i--, r:i:<:l st± ft~ ,:z ·r ~:....-Cl >·J1lJl r::, mft ~ 'I~ ~st :x ri - -1-•'f ~ !-· 

(0012) 

li:?! l t: iJ~ -r J:. 0 !.: ' *ff;® !Z: -B Lr 0 }\ •y T !) _ft m :'/ A ::C_i'-· L t;:l: ' .::1 - -w 0) m ~\ fl iJJ $'. !C -(ffi 

.:-t c.:. tt r:: }fl. ritj :> .:z ·r 1:,, 1 o t. , :1 - +r ,,,. :~ i% t~ ¥1-1 -i: llii: r;1 ~ fl= ·r: m ~ •t- .;~ ta: i.o ~ )m Hf: ;i;t;i * ~; 

0 t ' ·}• /y_') tl 5:t: C {Lt:: Jt It .7.. « - :z i::. :n w L- t:: ~- [lI§ ll) /\ '} ·r 1) ;~ )[, m ~lt -c-3t l~ "!:iJ I'm z::c ft tl1 
Z~-V~ ✓-602, ~~B&~hk ■ k0~-~D-~fflffl~-MLTW~~-6-tr-~ 

7, S-· 7, TL, G1) i-f-l t~ t -~ ~~ -t;l-- l: .A > .X '.'r I, ,J - J\ 1 0 0 t i,- t: ,!::: l- ·-ct~ i~X c :h ;z:=:-,, C C,') )~ 

•;,- '.r 1J ft m: > ;,:, ·r L. ~:: :t-s 1,-, T: ii . :m rit1 :> .:z '.r L, 1 o t. 1fil m; i%t * 5 o t. ft -~ .x '.r - :::---~ > 5 

0 t ff, IBl 1? ml 1-r fl' L- -C ij- - !:: ;.t, Y ::Z f· L -tr - l, 1 0 0 I.: ~ #~ c t1 , -ri' - l:: :::Z 'i/ ::-~ -r L +.r - 40 

1, 1 o o (:r} ~ 111 -F -c n ®J iN i::. :$'. -~ l" ,,. ";i--1) .:z.-rs m -r :s L t fJ\ -c ~ .£ ., 

(0013] 

ifil HHsfLR 5 o ~ L ·-c I±, .:i - -tf fJ) Nr fp;· ld1; -m WU) 1W {1Hi!Lt ( Pf: rs onal D lg Hal Assis 
tant;PDA), /- l--~v::i:-1:.--t:.\-,_~-9 (/-r-1('.l:-1>'). m,mmW,~1i:,rmt,G-: .l:::t/• 
·-c t <'::-. , :1 ~ ·W M: . @ 2 ,:;::, $'. rkj oJ ,, ~ •;,-'.r 1J ~ tt ~ i• 0 ~ ~c , ±rn 1'f? .lk't :t: s o :~ _., ,; ·;,· Y l---iiil fffi 
~ *' '-r fr t- ·-c -lJ· - !::'. .::z :> 7, r L, -1:i-- _,., 1 o o t: rt Mt ·f o c t: ic .i 1J . rn 2 ia :4-;_ iaiJ r/) l\ 'Y ·r 
1) c,)fr.m:m. ft·~tRf.i~, ~fcffi:j; T'lhWi-r!,ll, fl#'f:i-ffl:'!ff.tZJl\'Y T !) ii:.~;\"tlli¼i:.tl':hl'i"_[('l!;f{i 

(0014) 

IPR2026-00378 
Tesla EX1002 Page 275



(4) JP 2006-74868 A 2006.3.16 

.l(.:• ·fr J# if ii T: 4') ·:) Y if.. ll < , if! li: (± , Efi fal Wil 4~ :5 o 2. L ·r , :J. - +.l' Cf) irn '.f: ~ !:: iJ' 1i '::$" 6 ·r 
:.:z 7 }-. '.'./ ·f ~! 0) ::J > l:!: -~" - 9 :-!f: Jfi t., ~i 2'.. t f> fif ~. T' Jr, o ,, 1$1. ri:ij > 7- ·r L l O f'~ ~;) ft ii~;~~ 
>~~ tf ~ ~ mt ~ }1J :~ 1 ~' ~· ft tL ~-t , lf.. fili_i 1/ .A ~r 1~ 1 () t:t 1t -- 1~: .A :_..,. :;¾ ~r 1~ -~ 1t1 ,r} ~ ~ 1i~ fffi i~ tr 
ft I_, T ~j'- l::'.' .::z :::.-· .:Z TL -lJ· - l'< l O O t:. fl tt ·f ;:_SC. ,!::: ff,Ji1 i L <, -it- l: :Z 1/ 7, ·r L. -1,r-

1<; 1 o o tp r, c1) 1W #i <t .i¾: ;",:~ ~t ~-, a 11 fri' t:: ~ •:> -r n i~ ftJ t::: rt~ -r 0 = t t' -c ~ 6 ., * 1;:. , ~;· 
_;1~ :7 }· ~y :f .ff:l i) :~1 ~_... I! .~'!. - -~~ -ti ff] t •1 ~~ ti- -·&· t~ ti: , -11' >·· P-,,._ * ~y l- ~ :J) ;f. ·)· f'· -r.1 - 7 « lt kB 
L T ·it - l:': :Z :.-' )~ f- .l, ·ft - 1 ·, l O O ¾: H¾: M: -,r 0 C t tc. J:: •) , if - l:': :Z :_.,-;.;-;, ·;"-L, ·it - .1 '\ l O 

O~G®ffl~~f~:Z/~~~-*~%TRW~6~~~~~~G 
(0015] 

$: f;:Gj ~_.. .. :;z :1 L 1 o tJ , f~.1 2 k: fJ1J ;~J~ -:r ;i J; -; k: , ·z •-t ;,,, n ::.:1 > e· .:.i. - :>Z & a ,s. ft£ .{ >· ~ - rn 
7 .:r: - Z -\-'.> ~j :ill [fi] ;~ * ;.~ ~ .::t t ~ f.tg_ c h -3 ,m f· W~! ~ ~ Rt ( E C U ) 1 l ~ rf.I ;L,; c: L -c , .1, 

'i ·r •..i 1 2 , .1 , -.-, ·r ii 1 2 iJ, G i1
) rg mt m: ff .:a: * zilt * FE t:. it'. J1Jl L -c :i.2.-- -'.>i 2 o !c:. t-t t~ ·f -~ .f 

>·· , <; - :~ l ;3 * '.:;t· f#.' .,t t @ PX -~· t't -c l- , :&> ,, 1E :.: , * ID ~ tc ;j:'j ~·' t ii , ·m Im ~ ,ff; t~ J~ 0 Jjc: ti 
ftl:l.; o:i ,-( > 1· :'l ~r ,f :f ft m fj tf (c :N It, L T , ft m: /J ~/ =-; l 5 a tJ' t, 0 7::t mi m h 1,t· ie'. ih le:. :'ft ~ 
L -c If~ m -ft t . /\ ,y -;- 1J 1 2 -i· ft m ·t -~ ~ 11:t • ,r: iili: ft@ jf$ 1 4 ,tr ti :.z -c v, o ., ft m /1 ~f =-) 

l ti a (± , ;st 'i't J.. ·Y:· - S.·· :1 ::.,. 6 0 ,:,,.i {'ii: if ,t .:t, r~ ~~ :fJ :;t "7 l ii b L: )'1 i<~J c': il -c ¥!, 1/,j t;: ff ~~ :fr: 
-t'<1 .1;;1.t ·t f1 t o:.i -c t:i ') , WJ x 11 , .w. ft Q) ·r t11~ 1,: §2 t1 ·~ ft -c ~, <) ,. 

(0016) 

E C U 1 l ti , .f >' J, - :l_l 1 3 ... i- fr L h:. -t- - ·'% 2 0 0) {#11 #§1 \'> l \ '1 '.T' l) I 2 Ci)~' J'ffi ~ t: ,!::: 

1.,. T ':~ fr -?- -~ ;ffiJ ~ 1,t M'. ·-c J'.) i) , [i:i;j 2 t: $3 l' T ii . -:> .::z ·r L, :'I! f.t ;~ iff5 M· ,t ;.ri lli ... - (.l) .1 .:::. '.'/ }· 2D 

.t L-t~~1;:rst--cts~), '"'.Y'J· 1} 1 2f)1tm:'l'~t*~,i-n&;t:ilim•?i'ffi.itilllfffi':Cffj.t ctr})mifffi 
-t- 9 .'.1. - /l,. 1 1 a ~ .:i -=:: 'Y !, rt~ le. firn .::l T 1,' -6 , C G·J m ft , E C U l l kt , :~ W~I ~ lf.{ § fu D 
lJUJi{ O) ,:i :.: 'i !--·z, ¥,if Ji\::, -,r ;r, J; '3 le. L T t fl <. , ti- ::1 .:>y r-~ , iJLz l:l: C A N ( Ccrn tr o l l er 

Area Net WO r k) l} (}) ilii @: ''} ·{ Y :ft: fr L t lZ iJ f;~J )fil f@ 'fJf fill. !-::: 3~ Wt L.. .. ff. '·' 0) il•J W ti!r ~ Jc,,:,/!:~] 

w <t ,~ (l) ~i fl' 1~ ~ i-.:: fi t, ;,;;i t.: :,., v > :'l -r.ti f!i ,i· m 11 1c ;m m •t <) J:: -3 ic L -c t rt t-, ,, 
(0017) 

E C U 1 l (;:: J:; 4, -t: - :'/. t~] fili[f I,:: :;/:5 t-, ~c (<=i: , E C U l l &± • tW ,'j~ L, ;iJ; t., 7 7 {~ lJ.. rZ Jt A ;:,) 

~ Jb. JJ .m ~ ~ fr\ ... t 0 -t > ~J iJ' s '') "!'~ q ic m -J 1,, -c i~-5 -·r ., ; - o:.i ~ Jt •t- ,;~ ~~ filfJ ti .:a:-,n w L- , 

-t- - 1l 2 o G·J im t,: f< -\~ m: .FE • m mi ~ ti) tfl ~1 t~ .tt ... :5 t-, -c .. -t- - .:9 2 o o) 1:H :i] ~ F ") .. f .1; - D 
~ >R W. IJ1 JJ 1-c:. .... :fr,,: t: -tl" ;,i_, ,,-z <. , ,( > .1 t - 9 l 3 ,i' /lN f.1$ ·? 6 ,, 5:: 1:::. , E C U l l I~ ~ 4, 1~ , • .,, :30 

'7' 1) ~ ~ l;:.: tJ l ' ·r !.:f: ' E C u 1 1 /.;j: ·, l ~ ':l ~r l} l 2 i'i) ff, ~ .tk ft~ ( s t a t e Of Ch a r g e ; s O C ) ·c 
;,]'~ c (1 ·9 ti t¥ :§ .fil -t· I\ '.'/ ~r i) 1 2 <,') /; 1t -~ ~ tc J:: i, 1 '< "/ :;r \J tR ® ~ 1~ ffi1 l• , ;:: (i.) /'\ •>' ·'F l.l 

t)( iffl .:a;.-~~ fE L r::. J:: -c, 0) F\ '>' ~r !) I 2 ,;J) ?'i't t~J , +.r - t: .X 1/ A ,;F L .... :z· fr L r::. ft m 7.. :r - > 3 > 
so~$~6ftffl~■ 0Em. ftfflMW&anmffl8~~~-~~W~fi0~ 
(0018] 

41 K , l 'Z "/ :r 1) ! 2 v) ft 'i'ff !,: W.J G -C U: , E C LI I. l (i , .::i:. .:-_ ''/ r-f1iJ (,: %1 X tt )fil ff~ t :.: .:1. 

- ,>\., l l a ~ fr L T s!_t - ~ 7.. S,· .7, ·r L *.!" - ·'" 1 0 0 2- (!) ;ill HA {r ri: vi, ,,, ,,, '7' 1) l 2 {}) m EE 
, '.il 'ff f:? fil, 7 .:r.. - }!, t~ ?fl~ ;iy; 6') l'> '7 '7' 1) 1'11: $R ~ +.J' - l:::' 7, -:> ;:z -J L, tl' - l ~ 1 0 0 ,, JE {(l 1· ,s., 
•) -l_t - l.:: ,A, 1/ 7 .. ·r L, 4.t - l'\ l O O T' H , ~ iiliJ s.-· A ·r L,, l O ( E C U 1 1 ) i)' ,; (,,') /\ ''.i ·r !) 

-r.1 f;i le:. +.r - t: .X Y 7.. :.r L, +.r ~ l\ I O O ~Jj t,: ~ ~ <'.5 ~"l r::. ·,'}'t@ t rc. ttt-.J tc·, t ~~ t;l: fr. m .. '.l, 'T .;;) 40 

::1. - ll-· -~ ~ 'it L , ,'.::!_ - +.f m~ h\ €, 0) :flfi ::{; i.: It; L: -c .ft ffi .X ~Y· - :> c:i >" 6 D IC ft m mJ I.It; ... / fE, ffi t:§: 

I fffi 8 ,;;r f1 fj L ' /\ ,y ·r 1) a) ft * J.r· i!N ~ 9· G " 
(0019] 

ft 'i1i J.. ~r - s.,· :J .:/ 6 0 1±, * :IV t@ i:c %3 l> T Li , ~m: ·litl ;r~ ·~~ l-C c.t {i ;;; ffi ~t (}) ft tt: /i i:\ ~ j::~ !tl 
-r Zi C. .!::: l;:.: ,t f) . } :, '>' T 1) ,l 3'.t: Wl, ·4· G t: !i) .;') m :J:J t: * i\Jij 2 )!: it !\t "f: f.t-t /K~ ·f G 41: it 14tl! :ff. m: 'i@; 

h ui tiii ::, ,::z ·r L,, -''.t ff; J,t l. -c v, 4i ,, tt ·:) ·r , ft m: :;z ·r - :> 3 ::,.· 6 o 1c:~ i± . / . .f :;( 7 -1 /i,.. 9 . 
m: lm • }J ff{ c..¾. @ Im ife , tt :!K~ ttt ::1 :., J \ - 3-Z * u: J; ~J "( ~ ii<'. ~ fl ~.;i n m {t t?f 6 0 a ff, fl ;;, ,; tl 

, Ni lz:. , +.r - .t: :Z Y ::z .c-r L..., ~ - , , 1 0 0 t:. Ci) ®. ffil :.if: ~~! mi ~,t <$ ~ fg if it H O b il• ff x. C::, ll T 
i,., 9,:. 
(0020] 
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fr. t'.K if 1i 6 0 a Lt . / -{ ::( 7 { .1\., :9 1: ·fr L ~c }, ti "2: ;-/'t o -~ ,ltj 0.) :Q: i'm It $i ;~ ----tl. ill!: in le '.Z.: 
fflL. ~h~M~L??•--~~ffi~£-Lt. n•m~-~~-Xk~-~ttknffl 
-JJ :/ .ccj l 5 b & rJ * i~ii itN (1) ft 'i®'. iJ :-x· ':,'r I S a 1-i: ft l. -c -~ ii OJ J \ 'Y '.'r !) l 2 ;f fi'i ,~ ·4" -~ ,, ·t 
~J: t) ti -. ~ tt -F fif ~ t:::. 1t -~ iJ :.t '.";; l 5 a ;f f2 ~Q-L-t:: :$. rit,j ✓t . ft -~ ::z. '.r - :> 3 > 6 O tD -f 6b m 
XE c! .tl 1::. ft wt ff.l lit ,¥ 7-, ,·•'Z •- :.:Z /,: it #I ,4h 6 :t , .$ ~f,j ~i) ft ·m -:lJ 7 -_:.'i l 5 a c:: f;:. ~ .ffl -~ .$. :.:Z .,..\ -

7, i-c ~ &l t :rt tt f::. ·m: f:J -;f :." 1 s b c:: l/, .M rt,i ~ &l -1::· t"t . ·m tM, ;:g w. 1-: J:. 9 ~i~ 1?1 Mi ~c-o) l', '.Y :::r iJ 
l 2 0) ff 1TI fjl TiJm,, t .,1. o, 
(0021] 

MJ. f~m:J..·"'i"-:'/:, >GO t.+.l'-l::::;z; .. _::z-;-L,+.r-;< l O O trl)m11/;tt, :{.:m~tC..f3~-, 

-( •~i ~ ~~t ~ }nJ ·fg {~ ~ ;,) ffii it~~ ~ i~~J _.ft} --9 ;~ t. C~) 2 '"9 ~ TJ:.".., ;6 -;7 ·7 --{ l ~ ·7· - :l" }t,• ~ iJ: ,J:; @ f~f i;. 10 

o--_) mi /ffi _{f.?f ~- 'f!l JtJ L. -c t, H ~-, ., 
(0022] 

+.r-t::.:Z~X~h+.r-,(lOOa, mm~k~-f~-~-~~~-Gt~ftft~Gt 
.t1 1J , :m ~ n -:J ·* tt -1. _ft m !Wl t~ & tJ ffir m ~ i"1f ft£. ,~ 1..., --c v-, .s. ,, ll 1:t ir1 ic kt , +.r - 1:: :.:z ";/ x .:;­
L ·it - 1 'Z 1 0 OU: .. ·!j-l,fT1(C¾'ffl"<!ttTL->0$!ilij·WJ¥fit: EC U l l :tJ,t;:ilif;itE.t1t.:1~,·_,, 

, m. 1:E &. u ft w ii o:> rffi Ji'. :1.r: ii fiJ ~ ~ $ ~ ,t· i~ ii L , ;:t - +r o llii ft t\'l<J i'-~ s o I,x_ t , a #I f;tJ :.,· 7, 
~~10~ftfflffl~~ili~~.S.o~Lt, ~-~~-~L~ill~ft:ffl, ft. ■ 00~. ftw• 

T ~ (}) ~ ff-! t!i f.,f I,: .tt~ t: T , ft 'i®'. 7, ·r - 1/ c:i > 6 0 !C ft. 'iTI fW ii~ ,2_' i.'!s fffi ·r -:S " 
(0023] 

t{"f, l\").:rl) l 20)ftiTil!l(:f,{{lL.l,¥~b;i_i:W1~i:•:Jl,'T, l~~13lCiJ:;•tm[J1i>.:.>;'.'i"L 1 O!!l~ 

/):!ill~, Jg] 4 [C. :;j~ ·y ·!j - l:: :.:Z 1/ ./~ .:;-L 7 - _!'\ 1 0 0 mu({_) ·'fil ±11 , L~l 5 (C ij~ -r ft~ :::z -y-- :> ::1 

>'6 Off\~0)-IJL1Jffit:5ttl'"t, Jt,r;:_;·t::t,71:.1--1-··'f- l-·-i-'.fflt,Tlr.liBJ3~,t>,Ii,. 
(0024] 

[i~J(l)7tJ-'f-·'f- t'fC.iJ~-<tWiitrr-:,/:;z~:rL, 1 O{&f!O):m·:Effic-U, J~·r, ~N)Ci))'.,-r•>·7'S 

l [,: tE t, • -c . Jill -/~ -t: ~>' :·.i - Jl-· 1 I a ~ CD -tr - t:'.: ,z, :--·· .X '.T-l, Jtj llii fl ~ gg t.r ~3" ;jj• ft m'. > _.'.l, -'i0 L 
;.a::-_;& iii c -tl-.'{) " ~- t ·-c , 7.. ·r '.'/ :7 S 2 T' -l:}-- E _::z -:> .::z ·r L, '1:)-- .1 li l O O ~ 0) mi fffi ;;£:-Hl /lf-i L. 
, 7. ·r '.'I :l S :1 ~r:-t.J· - t:· .7, :> ;z, '.r L +}--1, 1 o o !c :fn tr -1) .!f): 1%-~M: !'fi OJ Jiff ;ts- _;;r }1 fj ,J-
{;) ,, 

2D 

(002ti] :30 

S l 2 ,., )! J_;. , .:l - -lf (i) llii j'g 'fr!# :t: 6 0 I;t ~-, /.± -~ jifij :,,' .X ~J-l, l O (}_) '&; 1,i<: if.} ~ ·'? ,ff ff{ ;~ W :.if: ft 
L T -, .::1. - +f' t,: l! it .!f): 1% \: t;. l ' m J.r· mi M L -, W1 f2 -i: t& tr -1) "· 
(0026] 

j:: ft , A ·r :.'i •:i• S 5 :-: ~3 t-) ~-c .. ~1-ii ::\:. - tz: J:. ;.:;) Jf{ -~tj ~i{ [if ~ i~ 1: tr - t:~ )~ '~••' .:z ~r l, {I~) l~ dlt 
.1 - -tf -r &) ~ z: C: i;t. fii ifi ~· .t°l t~ ~ {t l: tJ ~ ~, 7 ~y ~i~ s 6 ~ :s.f! ;Jj. ~ -~l - ~~ ~~~ ,;:..,, .~:z -r l, tf ~ ) ' 

1 o o 1,: n i=-c0 :~ iii,1 r;) 1 \ 'Y r 1} -m rr .. _., ::. •:1 ~r i; ti N-f:t w: . 7 .:.i:. - ;1.,-~ wn ~ ia :4't iiliJ i'fi fR ;~ i& 
-m-·t ;1 ,. :,'J,: 1: , :.:z ~J-'.'I :t s 7 ,...._ ;i J}. , ~ - i::: _.'.l, :.-.... 7.. :r 1. -+t-- .,, s: 1 o o t.;, G f~ m ~ ti. tr. ft • 40 

(0027] 

.:z-o) {i , ;:, :r ·_:., ~/ .s s i-c ,t;;: l· , ·c . .-i - -ir o) fc ~u -f.· - P: n ~- 1f~ ti i'.1 t:~ fc im: tJ, ti 1'J' _;;r ~w ''"" ;,;:, 
,_. ;:t - -if t: J;. ::';i 1l. t'.K "c - F 1n Wl tf~ ti . WJ .>-:. if, (J 2 OJ mi ill ,\t :t: !5 o , ~~ t, !i ~ iftiI 0 ::Z '.r l, 
l o F1j (,~) A :h ,w filt ~ M m L ~c 6 t) h ·, -~ 51: !Wj !UJ F~ !,::. .1 - --lf' i:f J&. k'3,1 iYq t:: ft -~ -P¥ it. I¼ t-, a ft ,~ 
~ ft (,,') i 0 ·'f > .l'..:· }l, ~ :m-f)( L. ~J: l I W ·0-l-: tt , i:J fry WI i-::. ft -~ "lf ff 1') Z"l >,r., [l it "ff, * .:[:-- 1,· lf ~ ·lR 
~ -11 r:: ,t o) t L- --c 1& -) . :z-o) M: 1f!: . n ti1 :tt. • ~r: ;t<;, 0 ti t~· ic t± , :::z -r '") :t s s iJ", i; .:.--z T ,y :.--t 
S9~)!~~~-l:::~~~~L~-,~JOO~~-k•ro~-~-f-~ffl~~~mL, 
W1 ~ -1:· ~1i tJ -'6 ,, 
(0028] 
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£" t:: , }:. ·r •.,1 :t s 8 r: :to t, , --c f i Wi ft HI -r tJ: t- , t% t, ic Lt , 7, 7 ,:,, -;' s s iJ·, i?, :.:z. ~r •_:/ ·f s 1 

o .r,,_ xf! JJ , :i - -1.f t/> :fE • rt 1t:. 11t i, u:: f.s HI t~ fl (l) ~l-•\' > -t ,1. ... ~-~ t,i L re h· tf· 1':J) i· Jij ,-.;: ~ ,) r 

:z 'r ,y :t s a ,..._ m. 'J , ff w: •!'/! + 1~ ~-, t± ;t-~ "1' >· -i:: }t•· iJ''i QlJ iR ~ .n ·z-v, -?:> ~ ·&, :z 'r ,y :t s 1 o 
lJ' /:::, 7.. f· -;i :/ S 1 l •'"-;!t JJ , ·-if - ~- 7, ·> .7 .. '.l' L ·,t - _.,-:; l O O ,, ft m fJt 1[: jti t, U: ft 1t t· ·t > 
-!:: ,i!,, ·@ .q ,t::: M @ L . .ffil 111! "2 :!ti !1 ,i, <· 

[0029] 
"IF J-
-:::•\ ~•J.._. .. 

·r ;ti ri~ ·:-t ~ ,) 
(00:10] rn 

-l:I' - [,-_: X ::> .::z ~r L, -t,i· - }'\ I O O 11111 (!) >'lk f,ljf 1-± , ft 'i®: ,:;(.. ·r - ::,, :c'§ '.'./ fi O &~J 1f. a m !it m ''?., ~ -

:Z k :$: i!lii t/- if! .. J.... L. tc ~ ~ , :.-,. 7 ·r L, f# m 1f: ~ t;, ,; ti'~ NJ 0) ,7., ·r 'Y -;t S 2 l ff, 1{ fr c':. tl , C. ;:,) 

~~~~s21~.•~~1t•rnn•~~-7..0mg~m ■ ~m•~hk~~~"2•~~ 
,, .f L., t' * !ilij (!)it* ffi:. r'f> tW. !E f:i'i m -e ,1d: \·' J:@ft !C (;t 'lll ml~ w Lt' * [Jij i';\ -~ m: Hr mt le: lt * 
~ ll ft !W ·(=} ~ --;~ ~;- 1:l 7·· S 2 2 wr\, ~ A_. ~-c~ * iiffi :::./ A T L"" 1 O t;·~ (i }t ·f& -~· tl G If £1 ~1~ - ~ ~ ffi L.· 

, -tr - l <; I;';] !C J, &ti W. ll c tl T: t ·, -ti -~ IM ,t - ~ ff{t f, L T :~ .it ."1 - +.f iJ) -~ 1ffii h' lf i:}) C;) u~ lit. 12 fr 
')" 
(0031] 

t- L T , _::z '.r ,_,, ~f .s 2 3 ·-c , it ii ;t~ - oJ !ff{ h M m 1· , ::i ~ -if G') ill fa ~ J;; s o c m i!lii -:> _:;(,, 

'r L 1 0 (T) 1A. ~f; ~ [iii !,6 M pi ~ l1 7,: ,t 11 t, ' ) .& 7J ft 'i®: ,'.;(.. ·r - :,-· ,'I > fi O (;:: Jb: f~ L ' A :r '.'/ / 2D 

S 2 4 7: , W: ti ,t- ~ l~ ~ 0 lr: ill :t/. 0 K tJ, rf r'J' ,t::: fiij ----~ § .,. -~ it "r· - tl ·J, <ti M lt L t <l, 0 il<J ft 
~ ---~ ft ~tt ~g ~ :if{ [11ij ~ iiE til .\~ tfi N c: i/) .~ ·'{!; ~-c Lt "' A ~r !./ ::l S ·2 4 i:P ~; -~ fffi .~ ,t~ ~-.t ~ :~ il ·~-: -
i.: ~ 6 * jctj lr dlt i°J~ 0 K 0) ±l! 15 , .7, ·r ·Y :f S 2 4 fp :'; /~ ·r '} ·f S 2 5 ✓--., mi h .. *.1-- l: 7.. > /~ 
=r L.., V - /" 1 0 0 fi;_j t.: 'm :ffl t': tl T ~-' ;~ $:. fif;j tif #1: t -Q {fil L t::. $ r~j ti ~ ( l '\ '1/ f· 1) ~f~ ~ ) t le 
tt ~5 t , -c , ft m o) YJJ tJ , m 1:r (.T) , " -:1 f· 1) rl ·tJ· tf. AA -c o:.i * xt w~ fi' ~1J tr~ rn. ~ , it • :;:, -':r >' .:.!. -

(0032] 

f~#'.g_m-\~aEE. -lf-C:7,-::,..-;;,~y-L,-lf-l\ l O 01-c~~~tlti✓ >0/\'_?'T 1) 1 20)NJWJ& 

'I} ;£ 'tl rt ~ a;¥ t0 fl 1¥ '.it-.M s...~ • l:E f;i ,; .l \ 'i '.'r 1) i;' {t H: ~ ;Z'. -tl :m L ' tE tE (!_) Ii 1¥ :c@: .M ~~ tflf ]E L :30 

tt 1'; H: ~R ti t: ~'. ,f@ L, -c }~ Ji'. t:· h 0 ,:, -r t( b i:~ ' J \ 'Y 'r ;J 0) *~ fr.: ;~'> 'J_;-iJ; < fl --:::, ft m 'fe.t * C,') ,l,i; 

I.,) ~ ~ '/j: fE, ill ffi EE • ft m m 'Im • .ft w: ~¼' ~.{j ;;~::-MJ :it: L ' L. ~"l f> (:.') ro Ei' tr 1r ft m 7.. .,· ~) :.:. - lY t 

(0033] 

r L ·r , ;:z :r ''.-' ~f .s 2 6 -c ft * o) t11 ·6: <£" 'M $r L-, fr. m + ~iJ ·r: .:t5 f1 :J , _::(,_ 'r ,_,_, :/ s 2 e tJ, 
s. :i, ·r '.'I :t s :1 4 ,.-,,_ it /,, \: ft tff :-~ rff -r: t'.J .;s c c. i: .:1_ - f:' t:. mi J:!J L-, ~, ·r ::., --;r s 3 5 ·c -:> ;;(,, 
~Lffl ■ R&2~~" i-~~~~•~m0aw~. ~~~- B&M*so~mmaga 

(0034] 

£ t:: . fE, ill rJJ ~ -c, .:t, t11.:f . ;.1, ·r ,,, :r s 2 6 h 1 €, .7.. :f- ,,,,. :f s 2 7 •·, it .ll, 1: 1ffi Jt :ft h: r1J tit tEfi 40 

~, /\ •,-; ·r 1J ftl f¥ if Jt , :rf m ;.1, 'r- -:)' _._.,, - /1, /J, c::, t~ Jf 2: :h ;r. ft m ii T lli'r !1-fl "<~ k:'. .':J-- +.f tc ;ill w 
~~" ~Lr, A7o/~s2s~, 1-~~Gofr.'i!tOOMffi~ifS~- n~*•H~fflffi 
j; T I}) tf )M l#i rm fJ~ f>m ·!ill :l: tffe -c if.; ;_$ fJ, ti h• Q." ll\! ..--.Z <~ " "t' 0) M W: , ft m tlf1 !l'& ft1 )j';; ff t. i .• ) ~ j; r;W 
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THOf,JSON NATIVE MAT through DFP 

SUBJECT OF THE INVENTION 

SUBJECT OF THE INVENTION 

The battery c!1arge of an electric vehicle is automated, 

The complexity of charge operation is eliminated. 

PROBLEM to be solved 

JP2006074868A 

A vehicle parks a car at tile position of prescription of the parking space for charge, and when a 

certificationlauthentication is OK, the propriety of charge, estimation runnable distance, a charge 

schedule, etc. are calculated (S25). 

And by notifying a user of estimation runnable distance, a battery remaining capacity, and d1arge 

completion time (S27), and tt1ere existing charge start instructions, when, and the elapsed time to 

charge start instrnctions is under a threshold-value, a charge start signal is transmitted to a charge 

station, and charge is started (829). 

Then, when the charge completion or a charge stop is received, assessed values, such as 
runnable distance after charge and a battery remaining capacity, are calct.ilated, a user is notified 

{S31, S32), and a charge completion signal is transmitted to a charge station {S33). 

It prevents eliminating the complexity of charge operation and missing the forgetfulness of charge, 

and t!1e opportunity of charge by this, 

An electric vehicle can be maintained in an always comfortable useab!e state. 

DETAILED DESCRIPTION of the INVENTION 

[0001] TECHNICAL FIELD 

This invention is related to the battery charge system of the electric vehicle equipped wit11 a 

communication means by which the charge information of the battery mounted on an electric 

vehicle can be transmitted outside, 

DESCRIPTION OF RELATED ART 

[0002] The hybrid vehicle which mounted low pollution and the motor which generate:occuf!produces 

power with the electric power from a battery for Hie purpose of promotion of saving resources in 

addition to an engine, and the electric vehicle lt trave!ldrivelworks only by an electric motor without 
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mounting an engine are developed to the conventional motor vehicle it travel!drivelworks with the 

engine which generate!occu(produces power b:y using gasoUne etc. as a fuel ln recent years, 

[0003] In these l1ybrid vel1icles and electric vel1icles, the former drives an electric motor with an engine 

and can ct1arge to a battery, 

Since it is one in whicl1 the latter consumes the electric power of a battery by an electric motor 

to making unnecessary fundamentally charge by an external electric power source from this, it is 

necessary to charge a battery with a predetermined period using the charging equipment provided 

at the city area, the garage carriage_shed of a hoLise, etc, 

[0004] In the case of the cl1arge of the vehicle-mounted battery by this external electric power source, a 

user has to grasplascertain the charge state of a bat1ery, complicated operation and management 

are needed, and a user's burden becomes larger. 

Therefore. the various proposal for reduceilightening the burden concerning this user's battery 

charge is comprised, 

For example. to patent documents 1, the state of the charger currently installed in the vehicle 

station from the charge management apparatus currently put on the remote place and the charge 

state of the vehicle currently stored are monitored, 

The technique wl1icll fully automates the vehicle station which charges a ve!1icle is disclosed. 

[0005] Moreover, though the user who uses an electric vehicle is in the remote place distant from the 

electric vet1icle, the charge system of the electrfc vehicle which can acquire the charge infommtion 

related to charge at a desired timing is disclosed by patent documents 2. 

Unexamined-Japanese-Patent No. 2002-123888 

Unexamined-Japanese-Patent No. 2004-48900 

DISCLOSURE OF THE INVENTION 

PROBLEM TO BE SOLVED BY THE INVENTION 
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[0006] However 

The conventional charge system which is disdosed by patent documents 1 and patent documents 

2 makes it the main purpose that a user enables it to acquire the information related to the charge 

state of a battery in a remote place, 

In order to actually start charge,. a user needs to connect an external charger and external 

vehicles, such as a charge stand, by manual operation through connectors, such as a charge 

paddle. 

Therefore. !nan electric vehicle with adopting much commuter how riding. compllcated operation 

called connection operation by manual operation becomes trouble in the case of battery charge, 

There exists a possibility that the opportunity of charge may reduce and it may not fu!ly use. 

[0007] This invention was comprised in view of said situation, and automates the battery ct1arge of an 

electric vet1icle, 

It aims at providing the battery charge system of the electric vehicle which can eliminate the 

complexity of charge operation. 

MEANS TO SOLVE THE PROBLEM 

[0008] In order to achieve said objective, the battery c!1arge system of the electric vel1ic!e by this invention 

is a battery charge system of the electric vehicle equipped with a communication means by whict1 

U1e charge information ol the battery mounted on an electric vehicle can be transmitted outside, 

Comprising:. 

Each user's battery information registered beforehand is managed collectively, 

The service system which sets a charge schedule based on the present battery information 

transmitted from each vehicle, and the battery information accumulate:stored beforehand, 

It connects so that it can communicate with said service system, 

The non-contact charge electric power supply systern which is non-contact and supplies the 

electric power for ct1arging said battery wHl1 said vehicle with tt1e instructions from said service 

system was provfded. 

It is characterized by the above-mentioned. 

[0009] It is desirable in that case to provide further the communication terminal which connects to a 

service system and can acquire the battery infomialion of a self vehicle. 
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[0010] ADVANTAGE OF THE INVENTION 

The battery charge system of the electric vehicle of this invention can automate the battery charge 

of an electric vehicle, and can eliminate the complexity of charge operation, and it prevents missing 

t1·ie forgetfulness of charge, and the opportunity of charge, 

It can maintain in an alway•s comfortable useable state. 

PREFERRED EMBODIMENT OF THE INVENTION 

[00'111 Hereafter, Embodiment of this invention is demonstrated with reference to drawing. 

FIGS, 1-5 is involved in one Embodiment of this invention, 

FIG. 1 is the whole block diagram of a battery charge system, 

FIG. 2 is the block diagram of a vehicle system, 

FIG. 3 is a f!owcl1art which shows processing of Um vel1icle system side, 

FIG. 4 is a service-system server. 

The flowchart which shows processing of the side, and FIG.. 5 are flowcharts which show 

processing of the charge station side. 

[0012] As shown in FIG. 1, the battery charge system in lhis form 

The vel1icle system 10 wit11 which a user's electric vehicle was equipped, and U1e communication 

terminal 50 for a user to grasp\ascertain vehicle information by remote operation, 

Tile service-system server 100 used as the charge station 60 which is non~contact and can charge 

the battery of tile ve!1icle parked at the predetermined charge space, and t11e core of tl1e service 

system which manages collectively each L1ser's vehicle information registered beforehand can 

mainly be comprised. 

In tllis battery charge system, the vehicle system 10, the communication terminal 50, and the 

charge station 60 are connected to the service-system server 100 through a communicatlon 

network, and a vehicle-mounted battery can be automatically charged under management of the 

service-system server 100. 

[0013] The computer (notebook persona! computer) of the portable information terminal (Personal Digital 

Assistant;PDA) and t11e note(book) typejmold which a user owns, a mobile phone etc. can be used 

as a communication terminal 50. 

Page4 

When a user charges the battery of a self vehicle, he receives information, such as battery states, 

such as the charge amount of the battery of a self vehicle, a charge state. the time to a full charge. 

a remaining capacity, and estimation runnable distance, by connecting the communication terminal 

50 to the service-system server 100 through a packet communication network etc., 

It can confirm by the display or an audiolvoice. 
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[0014] Moreover_ the display device and audiojvolce apparatus wl1ich were provided in U1e vehicle system 

10 of a user's vehicle may be used as a communication terminal 50. 

Furthermore, it is also possible to use the computer of the desk-top type!mold installed in a user's 

house etc. as a communication terminal 50. 

w1·ien using the display device and audiojvoice apparatus in the vehicle system 10, it is desirable 

to connect to the service-system server 100 through the radiolwireless-communicat.ion netjnetwork 

only for t11e vehicle system 10 a service system, and the information from the service-system 

server ·100 can be automatically confirmed by the display or an audiojvoice. 

Moreover. when using the computer of a desk-top typeirnold, by going through networks, such as 

the internet, and connecting to the service-system server 100, the information from the service­

system server 100 can be displayed on a display, and can be confirmed. 

[0015] The ve!1icle system 10 centers on the electronic controller (ECU) 11 whic!1 is equipped with a 

microcomputer, various interface, a periphery circuit, etc .. and is comprised, is equipped with 

inverter 13 grade which transform converts the DC voltage from battery 12 and battery 12 into an 

alternating voltage, and is supplied to motor 20, and is comprised so that it may mustrate in FIG. 2. 

Furthermore, in this form, it respondicorresponds to the non-contact inductive charge system by an 

electromagnetic induction, and the alternating current electric power from the charge coupler i 5a is 

transform1converted into direct currenWlow, and is smootlled, 

The rectification .. smoothing circuit 14 which charges battery 12 is provided. 

The charge coupler 15a can oppose the cl1arge coupler 15b which the charge station 60 mentions 

later, and an insulating transformer is comprised, 

For example, it arranges at the lower part of a ve·hicle body. 

[0016] ECU11 is a control apparatus which mainly perrorms control of motor 20 and management of 

battery 12 via inverter 13, 

Page5 

In FIG. 2, it is illustrating as a single unit which generalizes system whole, 

The communication module 11 a as a communication means by which the c!iarge information of 

battery 12 can be transmitted outside is provided in the L1nit 

In this case, it is sufficient to make it comprise ECU 11 in several units for each control item. 

Each unit is connected so that two-way communication can be carried out, for example through 

communication lines, such as CAN(Control!er Area Net.Nork). 

It is sufficient to make mutual control information and the sensing information concerning the 

operation state of a control object communicate mutually. 
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[0017] In the motor control by ECU11, Ecu·11 calculates the driving force wllich a driver requires based 

on the signal from the sensor which detects the treading-in amount of tl1e accelerator pedal which 

is not illustrated, 

Based on information, such as a rotation speedlnumber of motor 20, and a voltage~ electric 

current, inverter 13 is controlled in order to coincide the output of motor 20 wit!1 Hie requirement 

driving force of a driver. 

Moreover. in the battery management by ECU11, ECU11 grasps:ascertains the battery state by a 

remaining capacity, a degradation degree of battery 12, etc. which are shown in the charge state 

(State of charge;SOC) of battery 12, 

It is the protected operation at the time of monitoring of tile charge state in tile charge station 60, 

abnormality detection, and abnormality de1ection via cooling of battery 12 when this battery state 

has been graspedlascertained, and a service system etc. is performed. 

[0018] In particular ECU11 performs communication with the service-system server 100 through the 

communication module 11a provided in the unit in the case of the charge of battery 12, 

Battery information, sucl1 as a voltage of battery 12, a remaining capacity, and fail information, is 

transmitted to the service-system server 100. 

In the service-system server 100, an optimal charge schedule is set based on the battery 

information from the vehicle system 10 {ECU11 ), and tl1e information accumulatelstored into tl1e 

service-system server 100, 

According to the instructions from the user side, charge start/ charge completion signal is 

transmitted to the charge station 60, 

The charge of a battery is controlled. 

[0019] The charge station 60 has formed the non-contact charge electric power supply system vvhich is 

non-contact and supplies the electric power for charging a battery wit~l a vehicle by employing nm 

non-contact charge system by an electromagnetic induction in this form. 

Therefore, tt1e charge statfon 60 is equipped wit!1 charger 60a comprised by a noise filter, a 

rectification* power-factor-improvement circuit, a resonance typelmold converter etc.,. 

Furthermore, the communication apparatus 60b which controls communication with the service· 

system server 100 is provided. 

[0020] Charger 60a once transfonnlconverls inlo direct currenljflow the commercial AC power supply 

input through a noise filter, 

Page6 

It transformlconverts into alternating current of a high frequency, correcting distortion, 

The vehicle-mounted battery 12 is charged through the charge coupler 15b installed in the parking 

space for charge, and the charge coupler i 5a of t!1e vehicle side. 

That is, when the vehicle which arranged the charge coupler 15a at the vehicle-body lower part is 

parked at the parking space for charge as which it prescribed to the charge station 60 beforehand, 
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the charge coupler 15a of a veh!cle and the cl1arge coupler 15b arranged at the parking space for 

charge wHI arrange opposlte, and charge of battery 12 non-contact b:y an electromagnetic Induction 

can be performed. 

[0021] In addition, the communication with the charge station 60 and the service-system server 100 shall 

utilize the communication network by the radiojwireless communication in this form. 

However 

It is sufficient to utilize the wired communicatlon network by an optical fiber cable etc. 

[0022] The service-system server 100 is acquiring and carrying out storage management of a user's 

vehicle information regularly, 

Optimal and flexible charge control and monitoring are enabled. 

Specifically, the service-sy-stem server 100 calculates the estimation runnable distance after t11e 

charge amount to a full cllarge and charge time, the present, and cl1arge etc. while judging the 

propriety of charge based on the vehicle information accumulatejstored into the server, and the 

battery state transmitted from Ecu·11, 

Charge information is transmitted to a user's communication terminal 50 or vehicle system 10. 

And according lo selection results, such as automatic battery charge which the user selected, a 

charge start, and tl1e c!1arge completion, cl1arge instructions are transmitted to t11e charge station 

60, 

[0023] Hereafter-, it divides into Hie processing of the vehicle system 10 side shown in FIG, 3, tl1e 

processing of the service-system server 100 side shown in FIG. 4, and the processing of the 

charge station 60 side shown in FIG. 5, and the processing concerning the charge control of 

battery 12 is demonstrated using the flowchart which respondlcorresponds. 

[0024] First in the processing of the vehicle system 10 side shown to t1·1e flowchart of FIG. 3, tr1e charge 

system w!1ic!1 contains communication apparatuses for service systems, such as a communication 

module 1 la, in the first step S1 is started. 

And communicatton with the service-system server 100 is started in step S2, 

The register key for a vehicle certification\authentication in the service-system server 100 is 

transmitted in step S3. 

[0025] Subsequently, it progresses to step S4 and t11e collation result of a register key is received from the 

service-system server i 00, 

Page? 

It is investigated whether the certificationjauthentication by a register key was set to OK in step S5, 

As a result, when tl1e certification1authentication of a service system is not obtained by un­

registering etc., it progresses to step S12 from step S5, and a user is notified of the purport which 
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is not a registration vehicle througt1 ttie display device and audiojvolce apparntus of a user's 

communication terminal 50 or the vehicle system 10, 

It pulls out from processing. 

[0026] ~v1oreover, when it is confirmed through the vehicle cerlification!aut11entication by a register key in 

step S5 that he is the cert.ificationIauthentication user ot a service system, it progresses to step 

S6 and vet1icle information, such as the battery voltage of the vehicle of self server/ 100 / service­

system , a battery remaining capacity, fall lnformation, is transmitted. 

Next, it progresses to step S7 and the charge schedule transmitted from the service-system server 

100 is received. 

[0027] Then, in step S8, it is investigated whether the selection in a user's charge mode is automatic 

battery cl1arge. 

The selection (for example) in the charge mode by a llser is handled as that by which the 

automatic~battery-charge mode in which charge was performed automatically was selected, 

when it is carried 0llt by using the communication terminal 50 of self, or U1e input device in the 

vehicle system 1 0 and a user does not select cancellation of a charge stop or charge operation 

intentionalfy within setup lime. 

As a result, in being automatic battery charge, it progresses to step S9 from step SB, and transmits 

tt1e charge mode-selection signal of automatic batter>' charge to tt1e service-system server 100, 

It pulls out trom processing. 

[0028] ~1 .. 1oreover, in not being automatic battery charge in step S8, it progresses to step $1 0 from step S8, 

and it investigates whether the user selected cancellation of a charge stop or charge operation. 

And when a user does not yet select charge mode and setup time is not passing, it returns to step 

S8, and when a charge stop or cancellation is selected, it progresses to step S11 from step S 10, 

and a charge stop or a charge cancellation signal is transmitted to the service-system server 100, 

It pulls out from processing. 

[0029] Next, processing of the service-system server i 00 side is demonstrated using the flowchart of FIG. 

4. 
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[0030] As for processing of tile service-system server '100 side, when a vehicle approachs into the parking 

space for charge of the charge station 60, the first step S21 is performed from a system standby 

state, 
It is investigated whetl-ier in this step S21, the vehicle parked a car at the position of prescription of 

tt1e parking space for charge. 

And when the parking position of a vehicle is not a prescription position, it pulls out from 

processing, and when a vehicle parks a car at a prescription position, the register key which 

progresses to step S22 and is transmitted from the vehicle system 10 is received, 

It collates with the register key beforehand registered into the server, and certifyjauthenticates that 

His a registered user's vehicle. 

[0031] And the collation result ol a. register key is transmitted to a user's communication terminal 50 (The 

display device and audiolvoice apparatus of the vel1icle system 10 may be used.) and charge 

station 60 in step S23, 

In step S24, it is investigated whether the certificationlauthentication by a register key is OK. 

It does not correspond with the content into which the register key is registered beforehand, but 

when a vehicle certification I authentication result is NG\no ___ good,. it pulls out from processing from 

step S24, and when the vehicle cerlificationlaulhenticalion by a register key is OK, it progresses 

to step S25 from step S24, and tile estimation runnable distance in the propriety of charge and 

tt1e present battery remaining capacity, a cllarge schedule, etc. are calculated based on the 

vehicle information accumulatelstored into the service~system server 100, and the received vehide 

information (battery state). 

[0032] A charge schedule (for example} estimates a battery degradation state from the remaining ca.pa.city 

and voltage at the time of tile initial stage of battery 12 accumulatelstored in the remaining capacity 

and voltage of the present battery 12 transmitted from the vehicle system 10, and the service­

system server 100, and progress, 

Page9 

It determines in consideration of a present remaining capacity and the estimated present 

degradation state. 

That is, degradation of a battery sets the few1srnall and high optimal charge voltage• d1arging­

current "charge time of charge efficiency, 

Such combination is determined as a charge schedule. 
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[0033] And the propriety of charge is judged in step 526, 

If charge is improper, a user will be notified of the ability for it not to progress to step S34 and not 

charge from step S26, 

It will be in a system standby state in step S35. 

The notmcation (for example) whicll cannot cl1arge a user transmits a cl-iarge failure with reference 

to the telephone number of the user who registered beforehand, when the communication terminal 

50 is a mobile phone. 

[0034] Moreover. if chargeable, a user will be notified of the charge completion time which progresses to 

step S27 from step S26, and is calculated from estimation runnable distance. a battery remaining 

capacity, and a charge sct1edule. 

And there exist charge start instructions from a user in step S28, 

And it is investigated wl1ether the elapsed time to charge start instructions is under a threshold­

value. 

As a result, when the time more than a threshold-value passes with no charge start instructions, it 

progresses to above-mentioned step S34 from step S28, and a user is notified of the purport which 

is the deadline, 

It will be in a system standby state in step S35. 

Moreover. wl1en tile charge start instructions from a user suit within the time of a threshold-value. 

it progresses to step S29 from step S28, and a charge start signal is transmitted to t1"1e charge 

station 60, 

Cl1arge is started, 

[0035] Then, it progresses to step S30 and becomes the charge completion signa.f which detected the full 

charge of battery 12 and was transmitted by the vehicle system 10, or the receiving waiting of the 

charge stop instructions from a user, 

When the charge completion or a ct1arge stop is received, it progresses to step S31 and assessed 

values, such as runnable distance after cl1arge and a battery remaining capacity, are calculated, 

And a user is notified of these assessed values in step S32, 

The charge completion signal for completing or stopping the charge in the charge station 60 in step 

S33 is transmitted to the charge station 60, 

It pulls out from processing. 
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[0036] Processing of the charge station 60 side which respond!corresponds to processing of the above 

vehicle system 10 and the service-system server 100 side is shown by the flowchart of FIG, 5, 

Processing of this charge station 60 side receives and starts the vehicle cerHficaUonjauthentication 

result in the service-system server 100, 

It is investigated in the first step S41 whett1er Urn certincationlauthentication as a registration 

vehicle is OK. 

[0037] And in the case of registration NG, it is investigated whether it pulled out from processing from step 

S41, without outputting the charge electric power with respect to a vehicle, in Registration OK, it 

progressed to step S42 from step S41, and tile charge start signal was received from the service­

system server 100. 

As a result, when the charge start signal is not received, it pulls out trorn processing from step 

S42, and when a cl1arge start signal is received, it progresses to step S43 from step S42. and the 

charge electric power of a high frequency is output frnm Charger 60a, 

The charge with respect to battery 12 of a vehicle non~contact by an electromagnetic induction is 

started through the cl1arge coupler i5b of the parking space for charge, and the charge coupler 

15a of the vehicle side. 

[0038] Then, it progresses to step S44 and becomes U1e receiving waiting of the charge completion signal 

from the service-system server 100. 

And when a charge completion signal is received from the service-system server 100, it 

progresses to step S45 from step S44, and Charger 60a is stopped, 

The charge with respect to battery 12 of a vehicle is terminated. 

[0039] As mentioned above, in this form, even if it can start charge automatically only by parking an 

electric vehicle at the parking space for charge and separates from the vehicle of further sell',. a 

charge state can be grasped)ascertained with the information transmitted from a service system. 

Thereby, Hie complexity of ct·Iarge operation can be eliminated and it prevents missing tlw 

forgetfulness o! charge, and the opportunity of charge, 

It can maihtain in an always comfortable useable state, 

BRIEF DESCRIPTION OF THE DR.AW!NGS 

[0040] 
FIG. 1: The whole block diagram of a battery charge system 

FIG. 2: The block diagram of a vehicle system 
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FIG. 3: The flowchart whicl1 shows processing of the vehicle system side 

FIG. 4: The flowchart which shows processing of the service--system server side 

FIG. 5: Tl·1e flowchart which shows processing of the cl1arge station side 

DESCRIPTION OF SYMBOLS 

[0041 J 10 vehicle system 

Eleven electronic controllers 

11 a communication module (communication means) 

Twelve batteries 

50 communication terminal 

60 charge station (non-contact ct1arge electric power suppl)1 system) 

100 service-system server 

Representative 

Patent attorney 

JP2006074868A 

1. 1. It is the battery charge system of the electric vehicle equipped with a communication means by which 

the charge information of the battery mounted on an electric velilcle can be transmitted outside, 

Comprising; 

Eacl1 user's battery informaHon registered beforel1and ls managed col!ectlvely, 

The service system whlcl1 sets a charge schedule based 011 the present battery information transmitted 

from each vehicle, and the battery information accumulateistored beforehand, 

It connects so tllat it can communicate with said service system, 

The non-contact charge electric power supply system whicl1 is non-contact and supplies the electric 

power for charging said battery with said vehicle with the instructions from said service system was 

provided. 

The battery charge system ol' the electric vehicle characterized by t1·1e above-mentioned. 

2. 2. It connects to said service system, 

Tl1e communication terminal which can acquire the battery information of a self vehicle from said 

service system was provided further .. 

The battery charge system of the electric vehicle of Claim 1 characterized by the above-mentioned. 
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I. IZ! In response to the invitation (Form PCT/ISA/206) to pay additional fees the applicant has, within the appicable time limit: 

IZ! paid additional fees 

D paid additional fees under protest and, where applicable, the protest fee 

D paid additional fees under protest but the applicable protest fee was not paid 

D not paid additional fees 

2. D This Authority found that the requirement of unity of invention is not complied with and chose not to invite the applicant to 
pay additional fees. 

3. This Authority considers that the requirement of unity of invention in accordance with Rule 13. I, 13.2 and 13.3 is 

D complied with 

IZ! not complied with for the following reasons: 

See supplemental box. 

4. Consequently, this opinion has been established in respect of the following parts of the international application: 

D all parts 

IZ! the parts relating to claims Nos. 1_-_1_3_9~, _14_2_,~1_4_6_-_1_4_7 _________________________ _ 
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Box No. V Reasoned statement under Rule 43bis.l(a)(i) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

I. Statement 

Novelty (N) 

Inventive step (IS) 

Industrial applicability (IA) 

2. Citations and explanations: 

Claims 

Claims 

Claims 

Claims 

Claims 

Claims 

4-5, 7-9, 15-17, 19, 22-29, 34-37, 39, 42-43, 46-139, 142, 146-147 

1-3, 6, 10-14, 18, 20-21, 30-33, 38, 40-41, 44-45 

None 

1-139, 142. 146-147 

1-139, 142, 146-147 

None 

Claims 1-3, 6, 10-14, 18, 20-21, 30-33, 38, 40-41, 44-45 lack novelty under PCT Article 33(2) as being anticipated by Hobbs. 

YES 

NO 

YES 

NO 

YES 

NO 

Regarding claim 1, Hobbs discloses a vehicle charger for charging a battery of a vehicle (abstract) and adapted for communication with a 
first controller remote from the vehicle and vehicle charger (diagnostic device 130, which may be a PDA, and be wireless "cellular 
telephony" col. 7, lines 30-48), the vehicle charger comprising: 
an electrical power cord 125 releasably attachable to at least one of the vehicle (by plug 126, fig. 1; col. 8, lines 1-5) and a source of power 
(power grid, 105); 
a second controller electrically coupled to the electrical power cord (see cord 125 connected to the controller 100); and 
at least one of a transmitter and a receiver coupled to the second controller and adapted for communication with the first controller 
(network 275, fig. 2), 
the second controller responsive to at least one signal from the first controller by changing a charging state of the vehicle charger 
(diagnostic device 130 can program charger 100, col. 7, lines 30-43). 

Regarding claim 2, Hobbs discloses the electrical power cord 125 is releasably attachable to the vehicle (by connector 126, col. 6, lines 
4-11 ) and the source of power 105/205 (via cable 120 and fuse or circuit breaker 222, fig. 1, 2; col. 5, lines 55-63; col. 9, lines 10-12). 

Regarding claim 3, Hobbs discloses a housing 102 in which the second controller is located, the housing coupled to and at least partially 
located between opposite ends of the electrical power cord (see housing 102 between power cord end 126 and 120, fig. 1 ). 

Regarding claim 6, Hobbs discloses the second controller is adapted for wireless communication with the first controller via the at least 
one of the transmitter and receiver (controller 270 communicates with internet through network 275, col. 11, lines 15-24; controller 270 
communicates with diagnostic device 130, col. 11, lines 1-2; diagnostic device 130 may be wireless, col. 7, lines 30-48). 

Regarding claim 10, Hobbs discloses the vehicle charger has a first charging state in which the vehicle charger is not charging the 
battery, and a second charging state in which the vehicle charger is charging the battery {see start 302, for not charging and start charging 
315 for charging, fig. 3). 

Regarding claim 11, Hobbs discloses a display 107 coupled to the second controller 100 (fig 1 ). the display displaying a level of charge of 
the battery (indication to alert user when battery is charged, col. 3, lines 15-26). 

Regarding claim 12, Hobbs discloses a display 107 coupled to the second controller 100, the display displaying an amount of time for the 
battery to be fully charged (time to complete charge, col. 7, lines 16-19) based upon information regarding the battery received by the 
second controller (controller 270 controls display, col. 10, lines 31-38). 

Regarding claim 13, Hobbs discloses the amount of time is an amount of time that is estimated by the second controller (amount of time 
estimated, col. 7, lines 17-18) or received by the second controller. 

Regarding claim 14, Hobbs discloses the amount of time is updated on the display 107 by the second controller 100 during a charge 
session (time estimated is displayed, col. 7, lines 17-18; this is done in real time, col. 22, lines 44-46}. 

Regarding claim 18, Hobbs discloses a display 107 displaying a cost of power to the battery per unit time (time for charge and bill for fuel 
are displayed, col. 7, lines 16-19). 

Regarding claim 20, Hobbs discloses a display displaying a total power cost of a charging session (bill for the fuel (charge) is displayed, 
col. 7. lines 16-19). 

Regarding claim 21, Hobbs discloses the total power cost is updated on the display by the second controller during a charging session (bill 
for the fuel (charge) is displayed, col. 7, lines 16-19; power level is displayed in real time, col. 22, lines 44-46). 
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This application contains the following inventions or groups of inventions which are not so linked as to form a single general inventive 
concept under PCT Rule 13. 1. In order for all inventions to be examined. the appropriate additional examination fees must be paid. 

Group I, claims 1-45. 142, 147, drawn to a vehicle charger comprising a first remote controller and a second controller, a transmitter and a 
receiver coupled to the second controller. and adapted for communication with the first controller. the second controller responsive to at 
least one signal from the first controller by changing a charging state of the vehicle charger. 
Group 11, claims 46-139, 146 drawn to a vehicle charger comprising a user manipulatable control and operable by a user to enter a time of 
day at which a charging session will end. 
Group Ill. claim 140, drawn to a vehicle charger comprising a controller which supplies electric power to the battery if a level of battery 
charge is below a threshold level, until the threshold level of battery charge is reached. 
Group IV, claims 141, 143-145 drawn to a vehicle charger comprising a display and a controller operable to display at least two different 
screens upon the display, at least one of the screens displaying information regarding a charging session, and at least one of the screens 
displaying settings at least partially defining the manner of operation of the battery charger. 
Group V, claims 148, drawn to a vehicle charger comprising a controller which transmits a signal responsive to detection of an interruption 
of power supply to the vehicle charger. 
Group VI, claims 149, 152, drawn to a vehicle charger or method for controlling batteries of multiple vehicles comprising a controller 
capable of increasing or decreasing a rate of charge, starting charging or stopping charging based at least in part on the time of day. 
Group VII, claims 150, drawn to a vehicle charger comprising a first core on a vehicle, a second core in a location stationary with respect 
to the vehicle, the second core providing an inductive charge to the first core; at least one sensor positioned to detect the position of the 
first core with respect to the second core; a display; and a controller coupled to the display and responsive to signals from the sensor to 
display at least one indicator on the display indicating a direction in which the vehicle must move for an improved positional relationship 
between! he first and second cores. 
Group VIII, claim 151, drawn to a vehicle charger comprising a first connector coupled to the battery and controller and located on one side 
of the vehicle; a second connector coupled to the battery and controller and located on a different side of the vehicle. 

The inventions listed as Groups I-VIII do not relate to a single general inventive concept under PCT Rule 13.1 because, under PCT Rule 
13.2, they lack the same or corresponding special technical features for the following reasons: the special technical feature of the Group I 
invention: a first remote controller, a transmitter and a receiver coupled to the second controller, and adapted for communication with the 
first controller, the second controller responsive to at least one signal from the first controller by changing a charging state of the vehicle 
charger as claimed therein is not present in the invention of Groups II-VIII. The special technical feature of the Group II invention: a user 
manipulatable control and operable by a user to enter a time of day at which a charging session will end as claimed therein is not present 
in the invention of Groups I, Ill-VIII. The special technical feature of the Group Ill invention: a controller which supplies electric power to the 
battery if a level of battery charge is below a threshold level. until the threshold level of battery charge is reached as claimed therein is not 
present in the invention of Groups I, 11, IV-VIII. The special technical feature of the Group IV invention: a display having at least two 
different screens upon the display, at least one of the screens displaying information regarding a charging session, and at least one of the 
screens displaying settings at least partially defining the manner of operation of the battery charger as claimed therein is not present in the 
invention of Groups I, 11, Ill or V-VIII. The special technical feature of the Group V invention: the controller transmitting a signal responsive 
to detection of an interruption of power supply to the vehicle charger as claimed therein is not present in the invention of Groups I-IV, 
VI-VIII. The special technical feature of the Group VI invention: a controller capable of increasing or decreasing a rate of charge, starting 
charging or stopping charging based at least in part on the time of day as claimed therein is not present in the invention of Groups I-V, 
VII-VIII. The special technical feature of the Group VII invention: a first core on a vehicle, a second core in a location stationary with 
respect to the vehicle, the second core providing an inductive charge to the first core; at least one sensor positioned to detect the position 
of the first core with respect to the second core; a display; and a controller coupled to the display and responsive to signals from the sensor 
to display at least one indicator on the display indicating a direction in which the vehicle must move for an improved positional relationship 
between! he first and second cores as claimed therein is not present in the invention of Groups I-VI or VIII. The special technical feature of 
the Group VIII invention: a first connector coupled to the battery and controller and located on one side of the vehicle; a second connector 
coupled to the battery and controller and located on a different side of the vehicle as claimed therein is not present in the invention of 
Groups I-VII. 

Groups I, II, Ill, IV, V, VI, VII and VIII lack unity of invention because even though the inventions of these groups require the technical 
features of a battery charger controller having a display, communications means. releasable connectors to connect power to the battery, 
the controller and a power source; a display and a memory, and increasing or decreasing power depending on a state of charge of the 
battery. these technical features are not special technical features as thet do not make a contribution over the prior art in view of US 
6,963,186 B2 (HOBBS) 08 November 2005, column 10, lines 31-43; column11. lines 15-24; column17, lines 38-41; figures 2, 3. 

Since none of the special technical features of the Group I, 11, Ill, IV, V, VI, VII or VIII inventions are found in more than one of the 
inventions. unity of invention is lacking. 
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Regarding claim 30, Hobbs discloses the vehicle charger comprises at least one transmitter coupled to the second controller (network 275, 
fig. 2), and wherein the second controller is adapted to transmit at least one electrical signal representative of a level of charge of the 
vehicle battery via the at least one transmitter (diagnostic device 130 and charger communicate to control charging, col. 7, lines 30-48). 

Regarding claim 31, Hobbs discloses the vehicle charger comprises at least one transmitter coupled to the second controller (network 275, 
fig. 2), and wherein the second controller is adapted to transmit at least one electrical signal representative of an estimated amount of 
battery charge time via the at least one transmitter (col. 7, lines 11-48). 

Regarding claim 32, Hobbs discloses the vehicle charger comprises at least one transmitter coupled to the second controller (network 275, 
fig. 2), and wherein the second controller is adapted to transmit at least one electrical signal representative of a characteristic of the battery 
via the at least one transmitter (diagnostic device 130 and charger communicate to control charging, col. 7, lines 30-48). 

Regarding claim 33, Hobbs discloses at least one user-manipulatable control (diagnostic device 130) to change at least one of the 
charging voltage and the charging amperage of the vehicle charger (col. 7, lines 30-48). 

Regarding claim 38, Hobbs discloses a display 107 coupled to the second controller to display information regarding a charging session 
(col. 7, lines 16-19), wherein the display is an LCD display or a LED display (col. 7, lines 19-23). 

Regarding claim 40, Hobbs discloses the controller is adapted to communicate with the first controller by power line communication (cord 
131, col. 7, lines 30-32). 

Regarding claim 41, Hobbs discloses the electrical power cord comprises both power transmission and communication lines electrically 
connected to the second controller (wiring from input power 205 to controller 270 to diagnostic device 130 (fig. 2), which is shown 
physically connected to the controller by power/communication cord 131 in fig. 1; and which has communication with the controller, col. 7, 
lines 30-48). 

Regarding claim 44, Hobbs discloses the at least one signal comprises data representative of a cost of electrical power (bill for the fuel, 
col. 7, lines 16-19). 

Regarding claim 45, Hobbs discloses the at least one signal comprises at least one of data representative of a time of day and a signal to 
start or stop charging the battery of the vehicle (diagnostic device controls charger, col. 7, lines 34-48). 

Claim 4 lacks an inventive step under PCT Article 33(3) as being obvious over Hobbs in view of McGinley et al., hereinafter referred to as 
McGinley. 

Regarding claim 4, Hobbs lacks the teaching the housing at least partially defines one of the opposite ends of the electrical power cord. 
McGinley teaches a charger (abstract) where the housing at least partially defines one of the opposite ends of the electrical power cord 
(fig. 1). 
It would have been obvious to one of ordinary skill in the art at the time of the invention to have a housing which at least partially defines 
one of the opposite ends of the electrical power cord as taught by McGinley as the grid connection end of the plug of Hobbs in order to 
have a small charger which is easily transportable (McGinley, para. 0005}. 

Claims 5, 7-9,.22-25, 36-37, 42-43 lack an inventive step under PCT Article 33(3) as being obvious over Hobbs in view of Kaplan et al., 
hereinafter referred to as Kaplan. 

Regarding claim 5, Hobbs lacks the teaching wherein the second controller is adapted for communication with the first controller over the 
electrical power cord 125. 
Kaplan teaches a vehicle charger (para. 0044) in which the controller 102 (para. 0043) is adapted for communication with a first controller 
(network communications, para. 0047) over the electrical power cord 208. Kaplan teaches this enables communication with a remote IPF 
module 134 (para. 0045) with no need for other special wiring. 
It would have been obvious to one of ordinary skill in the art at the time of the invention to use the power and communications cord of 
Kaplan as the cord of Hobbs in order to connect with a remote network without need for special wiring. 

Regarding claim 7, Hobbs discloses the second controller is adapted for automatic establishment of communication with the first controller 
upon connection of the vehicle charger with at least one of the battery and the source of power. 
Kaplan teaches automatic establishment of communication with the first controller upon connection of the vehicle charger with at least one 
of the battery and the source of power (remote IPF module 134 initials connection to adjust flow of power, para. 0135). 
It would have been obvious to one of ordinary skill in the art at the time of the invention to establish automatic communication with the first 
controller as taught by Kaplan in the invention of Hobbs in order to notify grid operators when there is a problem (para. 0140-0142). 

Form PCT/ISN237 (Supplemental Box) (July 2009) 

IPR2026-00378 
Tesla EX1002 Page 307



WRITTEN OPINION OF THE 
INTERNATIONAL SEARCHING AUTHORITY 

Supplemental Box 

In case the space in any of the preceding boxes is not sufficient. 
Continuation of: 

PCT/US2009/054174 03.12.2009 

International application No. 
PCT /US2009/05417 4 

Regarding claim 8, Hobbs discloses the second controller is adapted for communication with a computer, but lacks the teaching of 
receiving electric power information from the Internet. 
Kaplan teaches receiving electric power information from the Internet (para. 0078-0080, 0083). Kaplan further teaches this allows the 
invention to to optimize power transfer (para. 0093). 
It would have been obvious to one of ordinary skill in the art at the time of the invention to receive electric power information from the 
internet as taught by Kaplan in the invention of Hobbs in order to optimize power transfer. 

Regarding claim 9, Hobbs discloses the second controller is adapted for wireless communication with the computer via the at least one of 
the transmitter and receiver (network 275, fig. 2). 

Regarding claims 22-24, Hobbs discloses the second controller automatically changes the charging state of the vehicle charger based at 
least in part upon a threshold (current threshold, col. 22, lines 17-20). but lacks the teaching the threshold is a cost of power to the battery 
(claim 22) or is received from a user (claim 23). or is input by a user-manipulatable control of the vehicle charger (claim 24). 
Kaplan teaches the threshold is a cost of power to the battery received from a user (user controls participation in power aggregation 
preferences. para. 0227-0228; power aggregation includes a power cost by bidding, para. 0167), the user using a user-manipulatable 
control of the vehicle charger (para. 0227). 
It would have been obvious to one of ordinary skill in the art at the time of the invention to have the cost of power to the battery be part of a 
charging threshold as taught by Kaplan in the threshold of Hobbs in order to allow the user to receive the best cost for the power by 
bidding. 

Regarding claim 25, Hobbs discloses the second controller automatically changes the charging state of the vehicle charger by at least one 
of increasing a rate of charge of the battery, decreasing the rate of charge of the battery, starting battery charging, or stopping battery 
charging (col. 14, lines 47-56). 

Regarding claims 36-37, Hobbs discloses there are two displays (107 and indicator lights 108, fig.1) at least one of the screens 108 
displaying information regarding a charging session (charging complete or whether there is a fault, col. 7, lines 11-15), and at least one of 
the screens 107 displaying settings at least partially defining the manner of operation of the vehicle charger (amount of time to complete 
charging, etc., col. 7, lines 14-18), but lacks the teaching of a single display with at least two different screens upon the display or of a user 
manipulatable control enabling a user to navigate to another screen. 
Kaplan teaches the display may be a user manipulatable control of a portable computer (para. 0227). It is inherent that a portable 
computer display can have two screens, where a user manipulatable control, such as a mouse, can toggle between two screens. 
It would have been obvious to one of ordinary skill in the art at the time of the invention to have the two screens of Hobbs both displayed 
on the computer screen of Kaplan, with a user manipulatable control to choose the screen as is known in the art, in order to allow the user 
to receive easily viewed updates to his charging session upon his laptop computer. 

Regarding claim 42, Hobbs lacks the teaching of a battery of the vehicle charger, the battery of the vehicle charger coupled to the second 
controller and the electrical power cord, and supplying power to charge the battery of the vehicle in at least one state of the vehicle 
charger. 
Kaplan teaches a battery 1508 of the vehicle charger, the battery of the vehicle charger coupled to a second controller and the electrical 
power cord, and supplying power to charge the battery of the vehicle in at least one state of the vehicle charger (backup battery for 
operation in case of power outage, para. 0198). 
It would have been obvious to one of ordinary skill in the art at the time of the invention to have the vehicle charger of Hobbs include a 
battery as taught by Kaplan in order to retain setting during a power outage. 

Regarding claim 43, Hobbs lacks the teaching the battery of the vehicle charger supplies power to charge the battery of the vehicle based 
at least in part upon the at least one signal from the first controller. 
Kaplan teaches the battery of the vehicle charger supplies power to charge the battery of the vehicle (para. 0198) b<!sed at least in part 
upon the at least one signal from the first controller (processor 1502 receives signals from the processor 1502, which communicates with 
the remote system, para. 0196). 
It would have been obvious to one of ordinary skill in the art at the time of the invention to use the battery of the vehicle charger upon a 
signal from the first controller as taught by Kaplan in the invention of Hobbs in order to provide the battery charging of the vehicle during a 
power outage. 

Claims 15-17, 19 lack an inventive step under PCT Article 33(3) as being obvious over Hobbs in view of Keith. 

Regarding claims 15-17, Hobbs discloses a display 107 coupled to the second controller 100, the display displaying a power level by the 
battery during a vehicle charging session (power level displayed, col. 22, lines 44-46), but lacks the teaching of displaying an amount of 
power consumed (claim 15), the amount of power consumed by the battery is an amount of power that is estimated by the second 
controller or is received by the second controller (claim 16) or that the amount of power consumed is updated on the display by the second 
controller during the charging session (claim 17). 
Keith teaches diplaying the amount of power consumed, which is estimated by the second controller and the amount of power consumed is 
updated (if voltage is within limits, the kilowatt hours are calculated and displayed, col. 22, lines 18-23). 
It would have been obvious to one of ordinary skill in the art at the time of the invention to provide an update on the display of the power 
consumed as taught by Keith in the invention of Hobbs in order to allow the user to estimate a total power bill he may incur, and stop the 
charging if the bill is too large. 
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Regarding claim 19, Hobbs teaches displaying the cost of power (col. 7, lines 16-19), but lacks the teaching the cost of power to the 
battery is received from the second controller by the first controller. 
Keith teaches the cost of power to the battery is received from the second controller by the first controller (cost of power information 
transmitted, col. 19, lines 40-51; fig. 13). 
It would have been obvious to one of ordinary skill in the art at the time of the invention to have the cost of power to the battery be 
accessed from the first controller as taught by Keith in the invention of Hobbs in order to receive the best price for the power used. 

Claims 34-35, 39 lack an inventive step under PCT Article 33(3) as being obvious over Hobbs in view ofVasant. 

Regarding claims 34-35, Hobbs lacks the teaching of a reel upon which the electrical power cord is retractable (claim 34), wherein the reel 
is located on the vehicle (claim 35). 
Vasant teaches a vehicle charger a reel upon which the electrical power cord is retractable, wherein the reel is located on the vehicle 
(retractable cord on the vehicle, col. 5, lines 4-6). 
It would have been obvious to one of ordinary skill in the art at the time of the invention to use a retractable reel on the vehicle as taught by 
Vasant with the cord of Hobbs, in order to keep the cord from extending from the vehicle body when not in use (Vasant, col. 5, lines 4-6). 

Regarding claim 39, Hobbs teaches a display 107 coupled to the second controller 100 to receive vehicle charge setting commands from a 
user (by key pad 104 or diagnostic device 130) and to display information regarding a charging session (col. 7, lines 11-51; fig. 1). 
Hobbs lacks the teaching the display is a touch screen display. 
Vasant teaches a vehicle charger having a touch screen display (col. 10, lines 18-24, 45-50; fig. 11). 
It would have been obvious to one of ordinary skill in the art at the time of the invention to use the touch screen display of Vasant as the 
display of Hobbs in order to have a display which will record responses which is more rugged in open air environments. 

Claims 26-29, 46-47, 51-52, 55, 59-62, 66, 68-69, 73-79, 84, 86, 91-95, 98, 100, 104-107, 111, 113-114, 118-124, 129, 131, 136-139, 
146-147 lack an inventive step under PCT Article 33(3) as being obvious over Hobbs in view of Nor et al., hereinafter referred to as Nor. 

Regarding claim 26, Hobbs lacks the teaching the second controller automatically changes the charging state of the vehicle charger based 
at least in part upon a time of day (claim 26); the time of day is received by the second controller from a user of the vehicle charger (claim 
27), or the time of day is input to the vehicle charger via a user-manipulatable control of the vehicle charger (claim 28). 
Nor teaches a vehicle charger (abstract) in which the controller 82 automatically changes the charging state of the vehicle charger based 
at least in part upon a time of day (set the price depending on the time of day, and operate the charging during that time, col. 10, lines 
34-49). 
Nor further teaches the time of day is input to the controller of the vehicle charger via a user-manipulatable control of the vehicle charger 
(manual interface for personality data, col. 10, lines 17-33). 
II would have been obvious to one of ordinary skill in the art at the time of the invention to update the charging state of the vehicle charger 
with respect to a user defined time of day as taught by Nor in the invention of Hobbs in order to allow the user to charge the vehicle during 
times when the prices are lower. 

Regarding claim 29, Hobbs discloses the second controller automatically changes the charging state of the vehicle charger by at least one 
of increasing a rate of charge of the battery, decreasing the rate of charge of the battery, starting battery charging, or stopping battery 
charging (col. 14, lines 47-56). 

Regarding claim 46, Hobbs discloses a vehicle charger for charging a battery of a vehicle in the course of a charging session (abstract), 
the vehicle charger comprising: 
a controller 100; 
a display 107 coupled to the controller 100 and adapted to display a time (lime estimated to complete charge, col. 7, lines 17-18); and 
a user-manipulatable control 130 coupled to the controller 100 (col. 6, line 59 to col. 7, line 27); 
the controller changing the supply of electric power to the vehicle battery during the course of the charging session by at least one of 
increasing a rate of charge of the battery, decreasing the rate of charge of the battery, starting battery charging, or stopping battery 
charging (col. 14, lines 47-56); 
based at least in part upon the time needed to charge the vehicle battery and adapted to display a time (time estimated is displayed, col. 7, 
lines 17-18). 
Hobbs lacks the teaching the user-manipulatable control is operable by a user to enter a time of day at which the charging session will end, 
or the controller changes the supply of electric power supplied based on the time of day entered by the user. 
Nor teaches a vehicle charger (abstract) in which the controller 82 automatically changes the charging state of the vehicle charger based 
at least in part upon a time of day (set the price depending on the time of day, and operate the charging during that time, col. 10, lines 
34-49) 
Nor further teaches the time of day is input to the controller of the vehicle charger via a user-manipulatable control of the vehicle charger 
{manual interface for personality data, col. 10, lines 17-33). 
It would have been obvious to one of ordinary skill in the art at the time of the invention to update the charging state of the vehicle charger 
with respect to a user defined time of day as taught by Nor in the invention of Hobbs in order to allow the user to charge the vehicle during 
times when the prices are lower. 
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Regarding claim 95, Hobbs discloses a vehicle charger for charging a battery of a vehicle (abstract), the vehicle charger comprising: 
a display 107; 
a user-manipulatable control 130 within reach of the user seated within the vehicle (the diagnostic device may be a hand held PDA, col. 7. 
lines 34-40; and may be wireless "cellular telephony" col. 7, lines 30-48); 
a controller 100 coupled to the display 107 and to the battery 152 (fig. 1-2); 
the controller changing a supply of electric power to charge the battery during the course of a charging session by at least one of 
increasing a rate of charge of the battery, decreasing the rate of charge of the battery, starting battery charging, or stopping battery 
charging (col. 14, lines 47-56) based at least in part upon the time (time estimated is displayed, col. 7, lines 17-18), but lacks the teaching 
the user-manipulatable control is operable by a user to enter a time of day at which the charging session will end, or the controller changes 
the supply of electric power supplied based on the time of day entered by the user. 
Nor teaches a vehicle charger (abstract) in which the controller 82 automatically changes the charging state of the vehicle charger based 
at least in part upon a time of day (set the price depending on the time of day, and operate the charging during that time, col. 10, lines 
34-49). 
Nor further teaches the time of day is input to the controller of the vehicle charger via a user-manipulatable control of the vehicle charger 
(manual interface for personality data, col. 10, Jines 17-33). 
It would have been obvious to one of ordinary skill in the art at the time of the invention to update the charging state of the vehicle charger 
with respect to a user defined time of day as taught by Nor in the invention of Hobbs in order to allow the user to charge the vehicle during 
times when the prices are lower. 

Regarding claim 146, Hobbs discloses a vehicle charger for charging a battery of a vehicle in the course of a charging session (abstract), 
the vehicle charger comprising: 
an electrical power cord 125 releasably attachable to the vehicle (by connector 126, col. 6, lines 4-11 ) and the source of power 105/205 
(via cable 120 and fuse or circuit breaker 222, fig. 1, 2; col. 5, lines 55-63; col. 9, lines 10-12); 
a controller 100/270 (fig. 1-2); 
a housing 102 attached to the electrical cord 125; 
a display 107 on the housing 102, coupled to the controller (see fig. 1), and adapted to display a time (time estimated is displayed, col. 7, 
lines 17-18); and 
a user-manipulatable control 130 coupled (by wire 131 or wirelessly, col. 7. lines 30-48) to the controller 100 and operable by a user 
(technician, col. 7, line 37-40); 
the controller changing the supply of electric power to the vehicle battery during the course of the charging session by at least one of 
increasing a rate of charge of the battery. decreasing the rate of charge of the battery, starting battery charging, or stopping battery 
charging (col. 14, lines 47-56) based at least in part upon the time (time estimated is displayed, col. 7, lines 17-18), but lacks the teaching 
the user-manipulatable control is operable by a user to enter a time of day or the charging is based at least in part upon the time of day 
entered by the user. 
Nor teaches a vehicle charger {abstract) in which the controller 82 automatically changes the charging state of the vehicle charger based 
at least in part upon a time of day (set the price depending on the time of day, and operate the charging during that time, col. 10, lines 
34-49) 
Nor further teaches the time of day is input to the controller of the vehicle charger via a user-manipulatable control of the vehicle charger 
(manual interface for personality data, col. 10, lines 17-33). 
It would have been obvious to one of ordinary skill in the art at the time of the invention to update the charging state of the vehicle charger 
with respect to a user defined time of day as taught by Nor in the invention of Hobbs in order to allow the user to charge the vehicle during 
times when the prices are lower. 

Regarding claim 147, Hobbs discloses a vehicle charger for charging a battery of a vehicle in the course of a charging session (abstract). 
and adapted for communication with a first controller 130 remote from the vehicle and vehicle charger 100 (diagnostic controller 130 may 
be a handheld PDA and may be "cellular telephony", col. 7. lines 29-48). the vehicle charger comprising: 
a display 107; 
a user-manipulatable control 130; 
a second controller 100 coupled to the display 107 and operable to change a supply of electric power to charge the battery during the . 
course of a charging session by at least one of increasing a rate of charge of the battery, decreasing the rate of charge of the battery, 
starting battery charging, or stopping battery charging (col. 14, lines 47-56; fig. 1-2); and 
at least one of a transmitter and a receiver coupled to the second controller and adapted for communication with the first controller 
(network 275, fig. 2), 
the second controller responsive to at least one signal from the first controller by changing a charging state of the vehicle charger 
(diagnostic device 130 can program charger 100, col. 7, lines 30-43), but lacks the teaching of changing the charging based at least in part 
upon the time of day entered by the user. 
Nor teaches a vehicle charger (abstract) in which the controller 82 automatically changes the charging state of the vehicle charger based 
at least in part upon a time of day (set the price depending on the time of day, and operate the charging during that time, col. 10, lines 
34-49). 
Nor further teaches the time of day is input to the controller of the vehicle charger via a user-manipulatable control of the vehicle charger 
(manual interface for personality data, col. 10, lines 17-33). 
It would have been obvious to one of ordinary skill in the art at the time of the invention to update the charging state of the vehicle charger 
with respect to a user defined time of day as taught by Nor in the invention of Hobbs in order to allow the user to charge the vehicle during 
times when the prices are lower. 

Form PCT/ISN237 (Supplemental Box) (April 2007) 

IPR2026-00378 
Tesla EX1002 Page 310



WRITTEN OPINION OF THE 
INTERNATIONAL SEARCHING AUTHORITY 

Supplemental Box 

In case the space in any of the preceding boxes is not sufficient. 
Continuation of: 

PCT/US2009/054174 03.12.2009 

International application No. 
PCT /US2009/05417 4 

Regarding claims 47, 98, Hobbs discloses the electrical power cord 125 is releasably attachable to the vehicle (by connector 126, col. 6, 
lines 4-11 ) and the source of power 105/205 (via cable 120 13nd fuse or circuit breaker 222, fig. 1, 2; col. 5, lines 55-63; col. 9, lines 10-12). 

Regarding claim 51, Hobbs discloses the electrical power cord 125 is releasably attachable to the vehicle (by connector 126, col. 6, lines 
4-11 ) and the source of power 105/205 (via cable 120 and fuse or circuit breaker 222, fig. 1, 2; col. 5, lines 55-63; col. 9, lines 10-12). 

Regarding claim 52, Hobbs discloses a housing 102 in which the second controller is located, the housing coupled to and at least partially 
located between opposite ends of the electrical power cord (see housing 102 between power cord end 126 and 120, fig. 1). 

Regarding claims 55, 100, Hobbs discloses at least one of a transmitter and a receiver (network 275, fig. 2), wherein the controller is 
adapted for wireless communication with a computer via the at least one of the transmitter and receiver (col. 11, lines 15-24). 

Regarding claims 59, 104, Hobbs discloses a display 107 coupled to the second controller 100 (fig 1 ), the display displaying a level of 
charge of the battery (indication to alert user when battery is charged, col. 3, lines 15-26). 

Regarding claims 60, 105, Hobbs discloses a display 107 coupled to the second controller 100, the display displaying an amount of time 
for the battery to be fully charged (time to complete charge, col. 7, lines 16-19) based upon information regarding the battery received by 
the second controller (controller 270 controls display, col. 10, lines 31-38). 

Regarding claims 61, 106, Hobbs discloses the amount of time is an amount of time that is estimated by the second controller (amount of 
time estimated, col. 7, lines 17-18) or received by the second controller. 

Regarding claims 62, 107, Hobbs discloses the amount of time is updated on the display 107 by the second controller 100 during a charge 
session (time estimated is displayed, col. 7, lines 17-18; this is done in real time, col. 22, lines 44-46). 

Regarding claim 66, 111, Hobbs discloses a display 107 displaying a cost of power to the battery per unit time (time for charge and bill for 
fuel are displayed, col. 7, lines 16-19). 

Regarding claims 68, 113, Hobbs discloses a display displaying a total power cost of the charging session (bill for the fuel (charge) is 
displayed, col. 7, lines 16-19). 

Regarding claims 69, 114, Hobbs discloses the total power cost is updated on the display by the second controller during a charging 
session (bill for the fuel (charge) is displayed, col. 7, lines 16-19; power level is displayed in real time, col. 22, lines 44-46). 

Regarding claim 73-75, 118-120, Hobbs lacks the teaching the second controller automatically changes the charging state of the vehicle 
charger based at least in part upon a time of day the charging of the battery will begin (claims 73, 118); the time of day the charging will 
begin is received by the second controller from a user of the vehicle charger ( claims 7 4, 119), or the time of day is input to the vehicle 
charger via a user-manipulatable control of the vehicle charger (claims 75, 120). 
Nor teaches a vehicle charger (abstract) in which the controller 82 automatically changes the charging state of the vehicle charger based 
at least in part upon a time of day (set the price depending on the time of day, and operate the charging during that time, col. 10, lines 
34-49) 
Nor further teaches the time of day is input to the controller of the vehicle charger via a user-manipulatable control of the vehicle charger 
(manual interface for personality data, col. 10, lines 17-33). 
It would have been obvious to one of ordinary skill in the art at the time of the invention to update the charging state of the vehicle charger 
with respect to a user defined time of day as taught by Nor in the invention of Hobbs in order to allow the user to charge the vehicle during 
times when the prices are lower. 

Regarding claims 76, 121, Hobbs discloses the vehicle charger comprises at least one transmitter coupled to the second controller 
(network 275, fig. 2), and wherein the second controller is adapted to transmit at least one electrical signal representative of a level of 
charge of the vehicle battery via the at least one transmitter (diagnostic device 130 and charger communicate to control charging, col. 7, 
lines 30-48). 

Regarding claims 77, 122, Hobbs discloses the vehicle charger comprises at least one transmitter coupled to the second controller 
(network 275, fig. 2), and wherein the second controller is adapted to transmit at least one electrical signal representative of an estimated 
amount of battery charge time via the at least one transmitter (col. 7, lines 11-48). 

Regarding claims 78, 123, Hobbs discloses the vehicle charger comprises at least one transmitter coupled to the second controller 
(network 275, fig. 2), and wherein the second controller is adapted to transmit at least one electrical signal representative of a 
characteristic of the battery via the at least one transmitter (diagnostic device 130 and charger communicate to control charging, col. 7, 
lines 30-48). 

Regarding claims 79, 124, Hobbs discloses at least one user-manipulatable control (diagnostic device 130) to change at least one of the 
charging voltage and the charging amperage of the vehicle charger (col. 7, lines 30-48). 

Regarding claims 84, 129, Hobbs discloses the display is an LCD display or a LED display (col. 7, lines 19-23). 

Regarding claims 86, 131, Hobbs discloses the controller is adapted to communicate with another controller remote from the vehicle 
charger and the vehicle by power line communication (cord 131, col. 7, lines 30-32). 
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Regarding claims 91, 136, Hobbs the controller of the vehicle charger is responsive to at least one signal from a controller remote from the 
vehicle charger and the vehicle by changing the supply of electric power to the battery (programming of the controller 100 by diagnostic 
device 130, col. 7, lines 29-43), but lacks the teaching wherein the at least one signal comprises data representative of a time of day. 
Nor teaches a time of day signal received from a remote controller, and using the signal to change the supply of electric power to the 
battery (setting the price depending on the time of day, and operate the charging during that time, col. 10, lines 34-49). 
It would have been obvious to one of ordinary skill in the art at the time of the invention to update the charging state of the vehicle charger 
with respect to a user defined time of day as taught by Nor in the invention of Hobbs in order to allow the user to charge the vehicle during 
times when the prices are lower. 

Regarding claims 92, 137. Hobbs discloses the controller of the vehicle charger is responsive to at least one signal from a controller 
remote from the vehicle charger 130 and the vehicle by changing the supply of electric power to the battery, and wherein the at least one 
signal comprises a signal to start or stop charging the battery of the vehicle (diagnostic device 130 controls programming of charger, col. 7. 
lines 34-48). 

Regarding claims 93, 138, modified Hobbs teaches a time of day as shown above, and Hobbs further teaches the controller supplies 
electric power to the battery if a level of battery charge is below a threshold level of battery charge independent of the time of day entered 
by the user, the controller supplying electric power to the battery until the threshold level of battery charge is reached (predetermined limit 
of charging monitored, col. 18, lines 42-60). 

Regarding claims 94, 139, Hobbs discloses the controller transmits a signal to another controller remote from the vehicle charger in the 
event of power loss to the vehicle charger (charger 100 communicates with remote diagnostic device 130 to diagnose faults. col. 7, lines 
45-48; loss of power is a type of fault). 

Claims 48-50, 80-81, 85, 96-97, 125-126, 130 lack an inventive step under PCT Article 33(3) as being obvious over Hobbs in view Nor and 
further in view of Vasant. 

Regarding claims 48-49, 96-97. Hobbs lacks the teaching the display is mounted in a console or a dashboard within the vehicle. 
Vasant teaches the display may be mounted in a console or a dashboard within the vehicle (display 110 in dashboard, fig. 11; a dashboard 
is inherently a console). 
It would have been obvious to one of ordinary skill in the art at the time of the invention to mount the display in a console or dashboard as 
taught by Vasant in the invention of Hobbs in order to enable the user to monitor or control the charge the vehicle without exposing himself 
to the elements. 

Regarding claim 50, Hobbs lacks teaching the user-manipulatable control is within reach of the user while the user is seated within the 
vehicle. 
Vasant teaches the user-manipulatable control is within reach of the user while the user is seated within the vehicle (display 110 in 
dashboard, fig. 11; the display may be a touch screen, col. 10, lines 18-24, 45-50). 
It would have been obvious to one of ordinary skill in the art at the time of the invention to have the user-manipulatable control is within 
reach of the user while the user is seated within the vehicle as taught by Vasant in the invention of Hobbs in order to enable the user to 
monitor or control the the charge the vehicle without exposing himself to the elements. 

Regarding claims 80-81, 125-126, Hobbs lacks the teaching of a reel upon which the electrical power cord is retractable (claim 80, 125), 
wherein the reel is located on the vehicle (claims 81. 126). 
Vasant teaches a vehicle charger a reel upon which the electrical power cord is retractable, wherein the reel is located on the vehicle 
(retractable cord on the vehicle, col. 5, lines 4-6). 
It would have been obvious to one of ordinary skill in the art at the time of the invention to use a retractable reel on the vehicle as taught by 
Vasant with the cord of Hobbs, in order to keep the cord from extending from the vehicle body when not in use (Vasant, col. 5, lines 4-6). 

Regarding claims 85, 130, Hobbs teaches a display 107 coupled to the second controller 100 to receive vehicle charge setting commands 
from a user (by key pad 104 or diagnostic device 130) and to display information regarding a charging session (col. 7, lines 11-51; fig. 1 ). 
Hobbs lacks the teaching the display is a touch screen display. 
Vasant teaches a vehicle charger having a touch screen display (col. 10, lines 18-24, 45-50; fig. 11). 
It would have been obvious to one of ordinary skill in the art at the time of the invention to use the touch screen display of Vasant as the 
display of Hobbs in order to have a display which will record responses which is more rugged in open air environments. 

Claim 53 lacks an inventive step under PCT Article 33(3) as being obvious over Hobbs in view of Nor and further in view of McGinley. 

Regarding claim 53, Hobbs lacks the teaching the housing at least partially defines one of the opposite ends of the electrical power cord. 
McGinley teaches a charger (abstract) where the housing at least partially defines one of the opposite ends of the electrical power cord 
(fig. 1). 
It would have been obvious to one of ordinary skill in the art at the time of the invention to have a housing which at least partially defines 
one of the opposite ends of the electrical power cord as taught by McGinley as the grid connection end of the plug of Hobbs in order to 
have a small charger which is easily transportable (McGinley, para. 0005). 
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Claims 54, 56-58, 70-72, 82-83. 87-90, 99, 101-103, 115-117, 127-128, 132-135 lack an inventive step under PCT Article 33(3) as being 
obvious over Hobbs in view of Nor and further in view of Kaplan. 

Regarding claim 54, 99, Hobbs discloses the controller 100 is adapted for communication (through network 275 or through wired or 
wireless connection 131 with another controller 131 remote from the vehicle and the vehicle charger, col. 7, lines 29-43), but lacks the 
teaching the communication is over the power cord. 
Kaplan teaches a vehicle charger (para. 0044) in which the controller 102 (para. 0043) is adapted for communication with a first controller 
(network communications, para. 0047) over the electrical power cord 208. Kaplan teaches this enables communication with a remote IPF 
module 134 (para. 0045) with no need for other special wiring. 
It would have been obvious to one of ordinary skill in the art at the time of the invention to use the power and communications cord of 
Kaplan as the cord of Hobbs in order to connect with a remote network without need for special wiring. 

Regarding claims 56, 101, Hobbs lacks the teaching the second controller is adapted for automatic establishment of communication with 
the first controller upon connection of the vehicle charger with at least one of the battery and the source of power. 
Kaplan teaches automatic establishment of communication with the first controller upon connection of the vehicle charger with at least one 
of the battery and the source of power (remote IPF module 134 initials connection to adjust flow of power, para. 0135). 
It would have been obvious to one of ordinary skill in the art at the time of the invention to establish automatic communication with the first 
controller as taught by Kaplan in the invention of Hobbs in order to notify grid operators when there is a problem (para. 0140-0142). 

Regarding claims 57, 102, Hobbs discloses the second controller is adapted for communication with a computer (controller 100/270 
communicates over line 131 or wirelessly with diagnostic controller 130, col. 7, lines 10-48), but lacks the teaching of receiving electric 
power information from the Internet. 
Kaplan teaches receiving electric power information from the Internet (para. 0078-0080, 0083). Kaplan further teaches this allows the 
invention to to optimize power transfer (para. 0093). 
It would have been obvious to one of ordinary skill in the art at the time of the invention to receive electric power information from the 
internet as taught by Kaplan in the invention of Hobbs in order to optimize power transfer. 

Regarding claims 58, 103, Hobbs discloses the second controller is adapted for wireless communication with the computer via the at least 
one of the transmitter and receiver (network 275, fig. 2). 

Regarding claims 70-72, 115-117,Hobbs discloses the second controller automatically changes the charging state of the vehicle charger 
based at least in part upon a threshold (current threshold, col. 22, lines 17-20), but lacks the teaching the threshold is a cost of power to 
the battery (claims 70, 115) or is received from a user (claims 71, 116), or is input by a user-manipulatable control of the vehicle charger 
(claims 72, 117). 
Kaplan teaches the threshold is a cost of power to the battery received from a user (user controls participation in power aggregation 
preferences, para. 0227-0228; power aggregation includes a power cost by bidding, para. 0167), the user using a user-manipulatable 
control of the vehicle charger (para. 0227). 
It would have been obvious to one of ordinary skill in the art at the time of the invention to have the cost of power to the battery be part of a 
charging threshold as taught by Kaplan in the threshold of Hobbs in order to allow the user to receive the best cost for the power by 
bidding. 

Regarding claims 82-83, 127-128, Hobbs discloses there are two displays (107 and indicator lights 108, fig.1) at least one of the screens 
108 displaying information regarding a charging session (charging complete or whether there is a fault, col. 7, lines 11-15), and at least 
one of the screens 107 displaying settings at least partially defining the manner of operation of the vehicle charger (amount of time to 
complete charging, etc., col. 7, lines 14-18), but lacks the teaching of a single display with at least two different screens upon the display or 
of a user manipulatable control enabling a user to navigate to another screen. 
Kaplan teaches the display may be a user manipulatable control of a portable computer (para. 0227). It is inherent that a portable 
computer display can have two screens, where a user manipulatable control, such as a mouse, can toggle between two screens. 
It would have been obvious to one of ordinary skill in the art at the time of the invention to have the two screens of Hobbs both displayed 
on the computer screen of Kaplan, with a user manipulatable control to choose the screen as is known in the art, in order to allow the user 
to receive easily viewed updates to his charging session upon his laptop computer. 

Regarding claims 87, 132, Hobbs lacks the teaching wherein the electrical power cord·comprises both power transmission and 
communication lines electrically connected to the controller. 
Kaplan teaches a vehicle charger (para. 0044) in which the controller 102 (para. 0043) is adapted for communication with a first controller 
(network communications, para. 0047) over the electrical power cord 208. Kaplan teaches this enables communication with a remote IPF 
module 134 (para. 0045) with no need for other special wiring. 
It would have been obvious to one of ordinary skill in the art at the time of the invention to use the power and communications cord of 
Kaplan as the cord of Hobbs in order to connect with a remote network without need for special wiring. 

Regarding claims 88, 133, Hobbs lacks the teaching of a battery of the vehicle charger, the battery of the vehicle charger coupled to the 
second controller and the electrical power cord, and supplying power to charge the battery of the vehicle in at least one state of the vehicle 
charger. 
Kaplan teaches a battery 1508 of the vehicle charger. the battery of the vehicle charger coupled to the second controller and the electrical 
power cord, and supplying power to charge the battery of the vehicle in at least one state of the vehicle charger (backup battery for 
operation in case of power outage, para. 0198). 
It would have been obvious to one of ordinary skill in the art at the time of the invention to have the vehicle charger of Hobbs include a 
battery as taught by Kaplan in order to retain setting during a power outage. 
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Regarding claims 89, 134, Hobbs lacks the teaching the battery of the vehicle charger supplies power to charge the battery of the vehicle 
based at least in part upon the at least one signal from the first remote controller. 
Kaplan teaches the battery of the vehicle charger supplies power to charge the battery of the vehicle (para. 0198) based at least in part 
upon the at least one signal from a controller remote from the vehicle charger and the vehicle (processor 1502 receives signals from the 
processor 1502, which communicates with the remote system, para. 0196). 
It would have been obvious to one of ordinary skill in the art at the time of the invention to use the battery of the vehicle charger upon a 
signal from the first controller as taught by Kaplan in the invention of Hobbs in order to provide the battery charging of the vehicle during a 
power outage. 

Regarding claims 90, 135,Hobbs discloses the at least one signal comprises data representative of a cost of electrical power (bill for the 
fuel, col. 7, lines 16-19), but lacks the teaching that the at least one signal is responsive to a signal from a controller remote from the 
vehicle charger and the vehicle by changing the supply of electric power to the battery. 
Kaplan teaches the at least one signal is responsive to a signal from a controller remote from the vehicle charger and the vehicle by 
changing the supply of electric power to the battery (receiving electrical power information from the internet, para. 0078-0080, 0083). 
Kaplan further teaches this allows the invention to to optimize power transfer (para. 0093). 
It would have been obvious to one of ordinary skill in the art at the time of the invention to receive electric power information from the 
internet as taught by Kaplan in the invention of Hobbs in order to optimize power transfer. 

Claims 63-65, 67, 108-110, 112, 142 lack an inventive step under PCT Article 33(3) as being obvious over Hobbs in view of Nor and 
further in view of Keith. 

Regarding claims 63-65, 108-110, Hobbs discloses a display 107 coupled to the second controller 100, the display displaying a power level 
by the battery during a vehicle charging session (power level displayed, col. 22, lines 44-46), but lacks the teaching of displaying an 
amount of power consumed (claims 63, 108), the amount of power consumed by the battery is an amount of power that is estimated by the 
second controller or is received by the second controller (claims 64, 109) or that the amount of power consumed is updated on the display 
by the second controller during the charging session (claims 65, 110). 
Keith teaches displaying the amount of power consumed, which is estimated by the second controller and the amount of power consumed 
is updated (if voltage is within limits, the kilowatt hours are calculated and displayed, col. 22, lines 18-23). 
It would have been obvious to one of ordinary skill in the art at the time of the invention to provide an update on the display of the power 
consumed as taught by Keith in the invention of Hobbs in order to allow the user to estimate a total power bill he may incur, and stop the 
charging if the bill is too large. 

Regarding claims 67, 112, Hobbs teaches displaying the cost of power (col. 7, lines 16-19), but lacks the teaching the cost-of power to the 
battery is received from the second controller by the first controller remote from the second controller. 
Keith teaches the cost of power to the battery is received from the second controller by the first controller (cost of power information 
transmitted, col. 19, lines 40-51; fig. 13). 
It would have been ·obvious to one of ordinary skill in the art at the time of the invention to have the cost of power to the battery be 
accessed from the first controller as taught by Keith in the invention of Hobbs in order to receive the best price for the power used. 
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Regarding claim 142. Hobbs discloses a vehicle charger for charging a battery of a vehicle in the course of a charging session (abstract), 
and adapted for communication with a first controller 130 remote from the vehicle and vehicle charger 100 (diagnostic controller 130 may 
be a handheld PDA and may be "cellular telephony", col. 7, lines 29-48), the vehicle charger comprising: 
a controller 100; 
a display 107; 
the second controller changing the supply of electric power to the vehicle battery during the course of the charging session by at least one 
of increasing a rate of charge of the battery, decreasing the rate of charge of the battery, starting battery charging, or stopping battery 
charging (col. 14, lines 47-56); 
based at least in part upon the time (time estimated is displayed, col. 7, lines 17-18); 
and at least one of a transmitter and a receiver coupled to the second controller and adapted for communication with the first controller 
(network 275 communicates with diagnostic device 130, in the embodiment where it is wireless, col. 7, lines 29-48; fig. 1-2). 
Hobbs lacks the teaching the charging is based on a time of day or second controller displays an indicator indicating a status of 
communication between the first and second controllers. 
Nor teaches a vehicle charger (abstract) in which the controller 82 automatically changes the charging state of the vehicle the charger 
based at least in part upon a time of day (set the price depending on the time of day, and operate the charging during that time, col. 10, 
lines 34-49). 
It would have been obvious to one of ordinary skill in the art at the time of the invention to update the charging state of the vehicle charger 
with respect to a user defined time of day as taught by Nor in the invention of Hobbs in order to allow the user to charge the vehicle during 
times when the prices are lower. 
Hobbs as modified lacks the teaching of the second controller displaying an indicator indicating a status of communication between the first 
and second controllers. 
Keith teaches a second controller (charge station computer 34, col. 5, lines 10-19) displaying an indicator indicating a status of 
communication (proper connection made between the controllers, and displayed to operator, col. 15, lines 25-53) between the first 34 and 
second (vehicle charge controller 72, col. 5, lines 57-61) controllers. 
It would have been obvious to one of ordinary skill in the art at the time of the invention to display a communications indicator as taught by 
Keith in the invention of Hobbs in order to allow the operator to know when it is appropriate to proceed to the next step, such as entering 
the credit card for payment of the fuel. 

Claims 1-139, 142, 146-147 meet the criteria set out in PCT Article 33(4), and thus have industrial applicability because the subject matter 
claimed can be made or used in industry. 
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REOUEST FOR CONTl~~UED 
EXAMINATION (RCE) - ·,ST 

HEOUEST (SEE 37 CFH L1 ·14) 

PATENT# -

FILED BY Eliana Cater 

AUTHORIZED BY Christopl1er Austin 

FILING DATE 01/16/20rn 

FIRST NAMED Christopher 8. Austin 
INVENTOR 

ITEM PRICE($) 

680.00 

PAYMENTAUTHOR~EDBY 
EHana Carter 

QUANTITY ITEM TOT AL($) 

TOTAL 
AMOUNT: 

680.00 

$680Jl0 

This Acknmvledgement Receipt evidences rnceipt on the notecl ciate by the USPTO of the inclicatecl ciocuments, clw.racte,izeci 
by tr1e applicant, and including page counts, 1,vhere applicable. It serves as evidence of rnceipt similar to a Post Card, as 
d,,,sc:r,o,,,d in MP[P 503 

I! a new application is being filed and the application includes the necessary components lor li!ing date (see 37 CFR 1.53(b)-(d) 
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and fvlPEP 506), a Filino Receipt (37 CFR 1.541 wil! be issued in due course and the date shovvn on this Acknowledoemer1t 
Hece,pt w:11 ;:istab!ish the filing date of the ::tpplica!ion 

Ni:itlona! Sti:ige of an !ntemationa! App!!cation under 35 UaS.C. 371 

If a time,y subrnission !o enter the nationa! stage of an international appl!rn!:on is compliant vv!!h the conditions of 35 U S.C. 
37·1 and other q,plicable require,,1ents a Fon,1 PCT!DO/EO/903 !nd,c:at!ng ac:ceptanrn ol the applica!,on as a national stage 

subn1!ss!on uneler 35 U.S.C 37'1 will be issued in addition to tl1e F!!ino Receipt, in ciue course. 

New internatimml Application Fi!ed with the USPTO as a Recelvh,g Office 

If a new ,ntemationa! app,ication !s being f:led ::tnd !he interna!iona, application includes the necessa:y components for an 
international fi!ing date (see PCT .Article 11 and MPEP 1810), a ~~otification of the International Application f'Jurnber and of the 

International Filing Da!e (Form PCTiRO/105) will be ,ssued in due course, subject to prese:iptions concerning national secur:ty, 
and t:1e elate s:1own on this .Acknovvledoement Receipt ,viii establish tl1e !nternationa! filing elate of the application. 
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ELECTRONIC ACKNOWLEDGEMENT RECEIPT 

APPLICATION # RECEIPT DATE/ TIME ATTORNEY DOCKET# 
16/249,037 09/29/2021 01 :29:00 PM ET 013350-9003-US20 

Title of Invention 
VEHICULAR BATTERY CHARGER, CHARGING SYSTEM, AND METHOD FOR TRANSMITTING 
BATTERY CHARGE THRESHOLD INFORMATION 

Application Information 

APPLICATION TYPE Utility - Nonprovisional Application 
under 35 USC 111 (a) 

CONFIRMATION# 4725 

PATENT CENTER# 60333379 

CUSTOMER# -

CORRESPONDENCE CHRISTOPHER B. AUSTIN, -
ADDRESS 935 17TH AVENUE, -

GRAFTON, WISCONSIN 53024 
UNITED STATES 

PATENT# -

FILED BY Eliana Carter 

FILING DATE 01/16/2019 

FIRST NAMED Christopher B. Austin 
INVENTOR 

AUTHORIZED BY Christopher Austin 

Documents TOTAL DOCUMENTS: 10 

DOCUMENT 

013350--9003·· 

US20 RCE as med 09-29-···· ---- ----

2i .pdf 

0i 3350-9003-

US20 IDS Fi!ed 09-29-- - -

2i .pdr 

J P200607 4868 ____ w ____ EnQ!ish ____ T 

rans!ation.pdt 

WO2008026390_w_Eng!ish_ 

Abstract. pdf 

PAGES DESCRIPTION 

3 F{equest tor Continued 

Exarnination (RCE) 

9 

20 

28 

!nfonr1ation Disclosure 

Statement (!DS) Form (S808) 

Foreign Reference 

Foreign Reference 

SIZE (KB) 

1318 !<B 

985 KB 

3893 KB 

i 315 KB 
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2_February _ 17 _2021 .pdf 

Otticia! Action issued in cor - - - -

responding ____ EP09808718-

2_Ju!y_20_202i .pdf 

Search ____ Report.Jssued _ ___in ____ co 

rresponding_PCT -US2009-

05417 4 ___ Decernber ____ 3 __ __2009.p 

df 

Officia! Action issued in cor - - -

responding ____ EP09808718-

2 _ Apri !_ 29 _ 2020, pdf 

Written_ Opinion_issued_in_ c 

orrespondinn ... PCT-US2009-

054 i 74_December_3_2009.p 

df 

Digest 

DOCUMENT 

0·13350-9003~ 

US20 F{CE as tiled 09-29·· - - - -

21.pdf 

013350-9003-

US20.JDS ... .Fi!ed .... 09~29~21.pdr 

7 , 

i2 

4 

7 

i4 

hlon Patent Literature 

Non Patent Literature 

Non Patent Literature 

[\Jon Patent. Literature 

Non Patent Literature 

Non Patent Literature 

Page 2 of 4 

206 KB 

475 KB 

488 KB 

224 KB 

203 KB 

966 KB 

BF89037C8AEBD286E964AD522ABE35F8A73113441BB8DCF4 

FEiE679AF584BBE26E539032E3288E4C7i079CA9i5DA51850 

93730DA6F437AB850FFF6F45A9E57EC 

566F30123E312AE794CD6CC3E40814600590864BD0804251E 

F4799ED1758E46E53DB79CDD9109DA2C79F6AD1085E1C046 

3809C9FB631DA2A683399970487626F 
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C343DA8CCC9A1BD684B7B02D44E735CD972D7062EB589A45 
BFE948898647D1DEE3B2iC3B3BFi1E72C6D02BC9C3B20CC2 
13FB9A244FF2777672FF4F31F8A89039 

WO2008026390 _ w _Eng !ish_ Ab 88 03 F4A571 D687D88 E3AA4302688243 FFF926 B20C EC8 D6 F25 
stract.pdf C6i B0D9D494F6141 E7J.\40F1 EFi 0BB7268i C8643i 7E3DBi 404 

D9C43FEAC1FE79EA9FE7598D0CD7BD 

EP_Seard1_Fleport_issued_in_ 
cmrespondinQ .... EP098087·18-
2_September_2i_20i 7.pdt 

Officia! Action issued in corm 
LLLL LLLL LLL• LLLL 

sponding_EP09808718-
2. .. february __ J 7 ___ _2021.pdf 

Official Action issued in corre .... .... ---- ..... 

sponding_EP09808718-
2 __ )u!y_ __ _20 ____ 202i .pdf 

Search ____ Fleport..__issued _ _..in ____ corrn 
sponding_PCT--US2009· 
054·174 ___ December ____ 3 ____ 2009.pdf 

Official Action issued in corre ---- ---· ---- , .... 

sponding_EP09808718·· 
2 ____ Apri I .... 29 ____ 2020. pdf 

Written_Opinion_issued_in_corr 
esponding ___ PCT -US2009~ 
054174_December_3_2009.pdt 

OAF0040FADE1CAB281AEDF2A500968128033478EACA0E954 
C86A7DA857512EFDA207BD777FB44097F98EE61756161D8A3 
4C080327378C7C5993CC97E25A57A90 

937A1iFAD3Ci73547A754BC4DiDA7ECC403875845AE149D80 
33F516E991408011C0E3034F397A41B67E40A674806916B092 
E2A1FBBD7617B03EBA6F0C9B05384 

33E79D37C6C9F763C9A96EC9846E9436749DDD25406F9376A 
06EE10E1BB386AB804A57A53B23DA43882B38AF3055FOC7F5 
5BFF6B5582Ai52A873DA2E3E4D03B7 

0254856B8A6E50906165D4023652E1F7A1CB2650A5896A20A2 
862i152A079905A010FF381C30520350FEOA1CB2450BF3E578 
8350915317A4109FA8214A199AE1 

1654524EE35193CC40178332F3F1687A284954C9F6A74D7CD8 
B65B486DB7F78E9AF14A27846E5768134B7626FCF94825461E 
87019A80A95773659885FA70B2FE 

29305785962E8EC231DEC51AF981BC2BB2F6A1855BA52DC1 
EB3089i C91 0i F56CF234639ACD33Bi Ct)9AD150EBB33J.\CB500 
53DA3368E7A9079B2CC74489B650A36 

Tr1is Acknowledgernent Receipt evidences receipt on Fie noted date by Fie USPTO ol the ind,cated documents, ch;:u-ac!e,ized 
oy !he appl:c:ant, ;:1no includin9 page counts, vvhere app,,cab,e. It serves as e11id::ince of r;:iceipt si,,1ilar to a Post Card, as 

descnoed in MPF.P 503. 

New Applications Under 35 ll.S.C. 111 

ll a new application is being lil,,,d and the applicat,on inc,udes the n,,,cessary componen!s lor 1,,inq date (s,,,;:i 37 cr:,.1 i .53(b)·(d) 

and fvlPEP 506), a Filino Receipt (37 CFR 1,541 wil! be issued in due course and the date shovvn on this Acknowledoement 

Rece,pt w,11 estabiisr1 the lilino date ol the q.:plica!ion 

National Stage of ari !ntemationa! Appl!cation um:ler 35 LLS.C. 371 

If a timeiy submission !o enter the nationa! stage of an international applicator: is compliant vvi!h the conditions of 35 U,S.C. 
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371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a national stage 
sub,,1ission under ~15 U.S.C. 37·1 will b,,, ,ssu,x: in addition to the Fiiing Heceipt in due course. 

New internationi:i! Application Flied with the USPTO as a Rec:elving omce 

If a new ,nternationai app:ication is being f:led w,d !he interna!iona, application includes the necessa:y components for an 
int1::rna!ional li:,nq dat;:i (see PCT Ar!ic:le 11 and MPEY i 810), a f.,jotilication of the International Appl:cation ~~umber and of the 
lntemational Filinq Date (Fmm PCT/RO/105) will be issueci in due course, subject to prescriptions conce:11ing national security, 
and Fie date sr1own on U1is Acknowledgernent Receipt will establish the internationa, !iling date of the applica!ion. 
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PTO/SB/06 (09-11) 
Approved for use through 1/31/2014. 0MB 0651-0032 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995. no persons are required to respond to a collection of information unless it displays a valid 0MB control number. 

PATENT APPLICATION FEE DETERMINATION RECORD Application or Docket Number I Filing Date I Substitute for Form PTO-875 
16/249,037 01/16/2019 □To be Mailed 

ENTITY: D LARGE 0 SMALL D MICRO 

APPLICATION AS FILED - PART I 
Column 1) (Column 2) 

FOR NUMBER FILED NUMBER EXTRA RATE($) FEE($) 

LJ BASIC FEE N/A N/A N/A 
(37 CFR 1.16(a), (b), or (c)) 

LJ SEARCH FEE N/A N/A N/A 
(37 CFR 1.16(k), (ii, or (ml) 

LJ EXAMINATION FEE N/A N/A N/A 
(37 CFR 1.16(0), (p), or !n)) 

TOTAL CLAIMS 
minus 20 = * X $50 = 

(37 CFR 1.16(i)) 

INDEPENDENT CLAIMS 
minus 3 = * X $230 = 

(37 CFR 1.16(h)) 

If the specification and drawings exceed 100 sheets 

□APPLICATION SIZE FEE (37 
of paper, the application size fee due is $310 ($155 
for small entity) for each additional 50 sheets or 

CFR 1.16(s)) fraction thereof. See 35 U.S.C. 41 (a)(1 )(G) and 37 
CFR 1.16(s). 

0 MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j)) 

* If the difference in column 1 is less than zero, enter "O" in column 2. TOTAL 

APPLICATION AS AMENDED - PART II 

(Column 1) (Column 2) (Column 3 
CLAIMS HIGHEST 

09/29/2021 
REMAINING NUMBER 

PRESENT EXTRA RATE($) ADDITIONAL FEE($) 
I- AFTER PREVIOUSLY 
z AMENDMENT PAID FOR w 
::iii: Total * 20 Minus ** 20 =0 X $50 = 0 C f37CFR 1.16'ill 

z Independent *3 Minus *** 3 =0 X $240 = 0 w !37 CFR 1.16fhll 

::iii: D Application Size Fee (37 CFR 1.16(s)) c( 

0 FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 
1.16(j)) 

TOTAL ADD'L FEE 0 
(Column 1) (Column 2) (Column 3 
CLAIMS HIGHEST 

REMAINING NUMBER 
PRESENT EXTRA RATE($) ADDITIONAL FEE($) 

AFTER PREVIOUSLY 
I- AMENDMENT PAID FOR z 
w Total * Minus ** = X $0 = ::iii: (37 CFR 1.16"ill 

C Independent * Minus *** X $0 z (37 CFR 1.16(h)) = = 
w D Application Size Fee (37 CFR 1.16(s)) ::iii: 
c( LJ FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 

1.16(j)) 

TOTAL ADD'L FEE 

* If the entry in column 1 is less than the entry in column 2, write "0" in column 3. LIE 

** If the "Hiahest Number Previouslv Paid For" IN THIS SPACE is less than 20, enter "20". /ALEXANDER R JENKINS/ 

*** If the "Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter "3". 

The "Highest Number Previously Paid For" (Total or Independent) is the highest number found in the appropriate box in column 1. 

This collection of information is required by 37 CFR 1.16. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to 
process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete, including gathering, 
preparing, and submitting the completed application form to the US PTO. Time will vary depending upon the individual case. Any comments on the amount of time you 
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S. 
Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS 
ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 

If you need assistance in completing the form, call 1-800-PTO-9199 and select option 2. 
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UNITED STATES PATENT AND TRADEMARK OFFICE 
UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIONER FOR PATENTS 

P.O. Box 1450 
Alexandria, Virginia 22313-1450 
www.uspto.gov 

NOTICE OF ALLOWANCE AND FEE(S) DUE 

EXAMINER 
7590 10/15/2021 

CHRISTOPHER B. AUSTIN PELTON, NATHANIEL R 

935 17TH A VENUE 
GRAFTON, WI 53024 ART UNIT PAPER NUMBER 

2859 

DATE MAILED: 10/15/2021 

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO. 

16/249,037 01/16/2019 Christopher B. Austin 013350-9003-US20 4725 

TITLE OF INVENTION: VEHICULAR BATTERY CHARGER, CHARGING SYSTEM, AND METHOD FOR TRANSMITTING BATTERY CHARGE 
THRESHOLD INFORMATION 

APPLN. TYPE ENTITY STATUS ISSUE FEE DUE PUBLICATION FEE DUE PREY. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE 

nonprovisional SMALL $600 $0.00 $0.00 $600 01/18/2022 

THE APPLICATION IDENTIFIED ABOVE HAS BEEN EXAMINED AND IS ALLOWED FOR ISSUANCE AS A PATENT. 
PROSECUTION ON THE MERITS IS CLOSED. THIS NOTICE OF ALLOWANCE IS NOT A GRANT OF PATENT RIGHTS. 
THIS APPLICATION IS SUBJECT TO WITHDRAWAL FROM ISSUE AT THE INITIATIVE OF THE OFFICE OR UPON 
PETITION BY THE APPLICANT. SEE 37 CFR 1.313 AND MPEP 1308. 

THE ISSUE FEE AND PUBLICATION FEE (IF REQUIRED) MUST BE PAID WITHIN THREE MONTHS FROM THE MAILING 
DATE OF THIS NOTICE OR THIS APPLICATION SHALL BE REGARDED AS ABANDONED. THIS STATUTORY PERIOD 
CANNOT BE EXTENDED. SEE 35 U.S.C. 151. THE ISSUE FEE DUE INDICATED ABOVE DOES NOT REFLECT A CREDIT 
FOR ANY PREVIOUSLY PAID ISSUE FEE IN THIS APPLICATION. IF AN ISSUE FEE HAS PREVIOUSLY BEEN PAID IN 
THIS APPLICATION (AS SHOWN ABOVE), THE RETURN OF PART B OF THIS FORM WILL BE CONSIDERED A REQUEST 
TO REAPPLY THE PREVIOUSLY PAID ISSUE FEE TOWARD THE ISSUE FEE NOW DUE. 

HOW TO REPLY TO THIS NOTICE: 

I. Review the ENTITY STATUS shown above. If the ENTITY STATUS is shown as SMALL or MICRO, verify whether entitlement to that 
entity status still applies. 

If the ENTITY STATUS is the same as shown above, pay the TOTAL FEE(S) DUE shown above. 

If the ENTITY STATUS is changed from that shown above, on PART B - FEE(S) TRANSMITTAL, complete section number 5 titled 
"Change in Entity Status (from status indicated above)". 

For purposes of this notice, small entity fees are 1/2 the amount of undiscounted fees, and micro entity fees are 1/2 the amount of small entity 
fees. 

II. PART B - FEE(S) TRANSMITTAL, or its equivalent, must be completed and returned to the United States Patent and Trademark Office 
(USPTO) with your ISSUE FEE and PUBLICATION FEE (if required). If you are charging the fee(s) to your deposit account, section "4b" 
of Part B - Fee(s) Transmittal should be completed and an extra copy of the form should be submitted. If an equivalent of Part B is filed, a 
request to reapply a previously paid issue fee must be clearly made, and delays in processing may occur due to the difficulty in recognizing 
the paper as an equivalent of Part B. 

III. All communications regarding this application must give the application number. Please direct all communications prior to issuance to Mail 
Stop ISSUE FEE unless advised to the contrary. 

IMPORTANT REMINDER: Maintenance fees are due in utility patents issuing on applications filed on or after Dec. 12, 1980. 
It is patentee's responsibility to ensure timely payment of maintenance fees when due. More information is available at 
www .uspto.gov/PatentMaintenanceFees. 
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PART B - FEE(S) TRANSMITTAL 

Complete and send this form, together with applicable fee(s), by mail or fax, or via EFS-Web. 

By mail, send to: Mail Stop ISSUE FEE 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, Virginia 22313-1450 

By fax, send to: (571)-273-2885 

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 through 5 should be completed where appropriate. All 
further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as indicated unless corrected 
below or directed otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for maintenance fee notifications. 

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 for any change of address) 

7590 10/15/2021 

CHRISTOPHER B. AUSTIN 
935 17TH A VENUE 
GRAFTON, WI 53024 

APPLICATION NO. FILING DATE 

16/249,037 01/16/2019 

Note: A certificate of mailing can only be used for domestic mailings of the 
Fee(s) Transmittal. This certificate cannot be used for any other accompanying 
papers. Each additional paper, such as an assignment or formal drawing, must 
have its own certificate of mailing or transmission. 

Certificate of Mailing or Transmission 
I hereby certify that this Fee(s) Transmittal is being deposited with the United 
States Postal Service with sufficient postage for first class mail in an envelope 
addressed to the Mail Stop ISSUE FEE address above, or being transmitted to 
the USPTO via EFS-Web or by facsimile to (571) 273-2885, on the date below. 

(Typed or printed name) 

(Signature) 

(Date) 

FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO. 

Christopher B. Austin 013350-9003-US20 4725 

TITLE OF INVENTION: VEHICULAR BATTERY CHARGER, CHARGING SYSTEM, AND METHOD FOR TRANSMITTING BATTERY CHARGE 

ISSUE FEE DUE 

nonprovisional SMALL $600 

EXAMINER ART UNIT 

PELTON, NATHANIEL R 2859 

1. Change of correspondence address or indication of "Fee Address" (37 
CFR 1.363). 

0 Change of correspondence address ( or Change of Correspondence 
Address form PTO/SB/122) attached. 

0 "Fee Address" indication (or "Fee Address" Indication form PTO/ 
SB/47; Rev 03-09 or more recent) attached. Use of a Customer 
Number is required. 

PUBLICATION FEE DUE PREY. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE 

$0.00 $0.00 

CLASS-SUBCLASS 

320-109000 

2. For printing on the patent front page, list 
( 1) The names of up to 3 registered patent attorneys 
or agents OR, alternatively, 
(2) The name of a single firm (having as a member a 
registered attorney or agent) and the names of up to 
2 registered patent attorneys or agents. If no name is 
listed, no name will be printed. 

$600 01/18/2022 

2 ______________ _ 

3 ______________ _ 

3. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or type) 

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document must have been previously 
recorded, or filed for recordation, as set forth in 37 CFR 3.11 and 37 CFR 3.8l(a). Completion of this form is NOT a substitute for filing an assignment. 

(A) NAME OF ASSIGNEE (B) RESIDENCE: (CITY and STATE OR COUNTRY) 

Please check the appropriate assignee category or categories (will not be printed on the patent) : 0 Individual O Corporation or other private group entity O Government 

4a. Fees submitted: □Issue Fee □Publication Fee (if required) □Advance Order - # of Copies _________ _ 

4b. Method of Payment: (Please first reapply any previously paid fee shown above) 

0 Electronic Payment via EFS-Web 0 Enclosed check 0 Non-electronic payment by credit card (Attach form PTO-2038) 

0 The Director is hereby authorized to charge the required fee(s), any deficiency, or credit any overpayment to Deposit Account No. ____ _ 

5. Change in Entity Status (from status indicated above) 

0 Applicant certifying micro entity status. See 37 CFR 1.29 

0 Applicant asserting small entity status. See 37 CFR 1.27 

0 Applicant changing to regular undiscounted fee status. 

NOTE: Absent a valid certification of Micro Entity Status (see forms PTO/SB/15A and 15B), issue 
fee payment in the micro entity amount will not be accepted at the risk of application abandonment. 
NOTE: If the application was previously under micro entity status, checking this box will be taken 
to be a notification of loss of entitlement to micro entity status. 
NOTE: Checking this box will be taken to be a notification of loss of entitlement to small or micro 
entity status, as applicable. 

NOTE: This form must be signed in accordance with 37 CFR 1.31 and 1.33. See 37 CFR 1.4 for signature requirements and certifications. 

Authorized Signature _______________________ _ 

Typed or printed name ______________________ _ 

PTOL-85 Part B (08-18) Approved for use through 01/31/2020 
Page 2 of3 

0MB 0651-0033 

Date ____________________ _ 

Registration No. ________________ _ 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE IPR2026-00378 
Tesla EX1002 Page 324



UNITED STATES PATENT AND TRADEMARK OFFICE 

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR 

16/249,037 01/16/2019 Christopher B. Austin 

7590 10/15/2021 

CHRISTOPHER B. AUSTIN 
935 17TH A VENUE 
GRAFTON, WI 53024 

UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIONER FOR PATENTS 

P.O. Box 1450 
Alexandria, Virginia 22313-1450 
www.uspto.gov 

ATTORNEY DOCKET NO. CONFIRMATION NO. 

013350-9003-US20 4725 

EXAMINER 

PELTON, NATHANIEL R 

ART UNIT PAPER NUMBER 

2859 

DATE MAILED: 10/15/2021 

Determination of Patent Term Adjustment under 35 U.S.C.154 (b) 
(Applications filed on or after May 29, 2000) 

The Office has discontinued providing a Patent Term Adjustment (PTA) calculation with the Notice of Allowance. 

Section l(h)(2) of the AIA Technical Corrections Act amended 35 U.S.C. 154(b)(3)(B)(i) to eliminate the requirement 
that the Office provide a patent term adjustment determination with the notice of allowance. See Revisions to Patent 
Term Adjustment, 78 Fed. Reg. 19416, 19417 (Apr. 1, 2013). Therefore, the Office is no longer providing an initial 
patent term adjustment determination with the notice of allowance. The Office will continue to provide a patent term 
adjustment determination with the Issue Notification Letter that is mailed to applicant approximately three weeks prior 
to the issue date of the patent, and will include the patent term adjustment on the patent. Any request for reconsideration 
of the patent term adjustment determination (or reinstatement of patent term adjustment) should follow the process 
outlined in 37 CFR 1.705. 

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office of 
Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee payments should be 
directed to the Customer Service Center of the Office of Patent Publication at 1-(888)-786-010 I or (571 )-272-4200. 
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0MB Clearance and PRA Burden Statement for PTOL-85 Part B 

The Paperwork Reduction Act (PRA) of 1995 requires Federal agencies to obtain Office of Management and Budget 
approval before requesting most types of information from the public. When 0MB approves an agency request to 
collect information from the public, 0MB (i) provides a valid 0MB Control Number and expiration date for the 
agency to display on the instrument that will be used to collect the information and (ii) requires the agency to inform 
the public about the 0MB Control Number's legal significance in accordance with 5 CFR 1320.5(b). 

The information collected by PTOL-85 Part B is required by 37 CFR 1.311. The information is required to obtain 
or retain a benefit by the public which is to file (and by the USPTO to process) an application. Confidentiality is 
governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 30 minutes to complete, including 
gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon 
the individual case. Any comments on the amount of time you require to complete this form and/or suggestions 
for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, 
U.S. Department of Commerce, P.O. Box 1450, Alexandria, Virginia 22313-1450. DO NOT SEND FEES OR 
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, 
Virginia 22313-1450. Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection 
of information unless it displays a valid 0MB control number. 

Privacy Act Statement 

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your 
submission of the attached form related to a patent application or patent. Accordingly, pursuant to the requirements 
of the Act, please be advised that: (1) the general authority for the collection of this information is 35 U.S.C. 2(b) 
(2); (2) furnishing of the information solicited is voluntary; and (3) the principal purpose for which the information 
is used by the U.S. Patent and Trademark Office is to process and/or examine your submission related to a patent 
application or patent. If you do not furnish the requested information, the U.S. Patent and Trademark Office may not 
be able to process and/or examine your submission, which may result in termination of proceedings or abandonment 
of the application or expiration of the patent. 

The information provided by you in this form will be subject to the following routine uses: 
1. The information on this form will be treated confidentially to the extent allowed under the Freedom of 

Information Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from this system of records may 
be disclosed to the Department of Justice to determine whether disclosure of these records is required by the 
Freedom of Information Act. 

2. A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence 
to a court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of 
settlement negotiations. 

3. A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting 
a request involving an individual, to whom the record pertains, when the individual has requested assistance 
from the Member with respect to the subject matter of the record. 

4. A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having 
need for the information in order to perform a contract. Recipients of information shall be required to comply 
with the requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m). 

5. A record related to an International Application filed under the Patent Cooperation Treaty in this system of 
records may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property 
Organization, pursuant to the Patent Cooperation Treaty. 

6. A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of 
National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)). 

7. A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, 
or his/her designee, during an inspection of records conducted by GSA as part of that agency's responsibility 
to recommend improvements in records management practices and programs, under authority of 44 U.S.C. 
2904 and 2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection 
of records for this purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall 
not be used to make determinations about individuals. 

8. A record from this system of records may be disclosed, as a routine use, to the public after either publication of 
the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record 
may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed 
in an application which became abandoned or in which the proceedings were terminated and which application 
is referenced by either a published application, an application open to public inspection or an issued patent. 

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law 
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation. 
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Notice of Allowability 

Application No. 
16/249,037 
Examiner 
NATHANIEL R PELTON 

Applicant(s) 
Austin, Christopher B. 
Art Unit I AIA (FITF) Status 
2859 No 

-- The MAILING DA TE of this communication appears on the cover sheet with the correspondence address-­
All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included 
herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS 
NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative 
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308. 

1.~ This communication is responsive to RCE filed on 09/29/2021. 

D A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on __ . 

2.0 An election was made by the applicant in response to a restriction requirement set forth during the interview on __ ; the 
restriction requirement and election have been incorporated into this action. 

3.~ The allowed claim(s) is/are See Continuation Sheet. As a result of the allowed claim(s), you may be eligible to benefit from the 
Patent Prosecution Highway program at a participating intellectual property office for the corresponding application. For more 
information, please see http://www.uspto.gov/patents/init_events/pph/index.jsp or send an inquiry to 
PPHfeedback@uspto.gov. 

4.0 Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f). 

Certified copies: 

a) □All b) 0 Some* c) D None of the: 

1. D Certified copies of the priority documents have been received. 

2. D Certified copies of the priority documents have been received in Application No. __ . 

3. D Copies of the certified copies of the priority documents have been received in this national stage application from the 

International Bureau (PCT Rule 17.2(a)). 

* Certified copies not received: __ . 

Applicant has THREE MONTHS FROM THE "MAILING DATE" of this communication to file a reply complying with the requirements 
noted below. Failure to timely comply will result in ABANDONMENT of this application. 
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE. 

5.0 CORRECTED DRAWINGS (as "replacement sheets") must be submitted. 

D including changes required by the attached Examiner's Amendment/ Comment or in the Office action of 
Paper No./Mail Date __ . 

Identifying indicia such as the application number {see 37 CFR 1.84{c)) should be written on the drawings in the front {not the back) of each 
sheet. Replacement sheet{s) should be labeled as such in the header according to 37 CFR 1.121{d). 

6.0 DEPOSIT OF and/or INFORMATION about the deposit of BIOLOGICAL MATERIAL must be submitted. Note the 
attached Examiner's comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL. 

Attachment(s) 
1. D Notice of References Cited (PTO-892) 

2.~ Information Disclosure Statements (PTO/SB/08), 
Paper No./Mail Date 09/29/2021. 

5. D Examiner's Amendment/Comment 

6. D Examiner's Statement of Reasons for Allowance 

3. D Examiner's Comment Regarding Requirement for Deposit 7. ~ Other see detailed action. 
of Biological Material . 

4.0 Interview Summary (PTO-413), 
Paper No./Mail Date. 

/NATHANIEL R PELTON/ 
Primary Examiner, Art Unit 2859 

U.S. Patent and Trademark Office 

PTOL-37 (Rev. 08-13) Notice of Allowability Part of Paper No./Mail Date 20211008 
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Continuation Sheet (PTOL-37) Application No. 16/249,037 

Continuation of 3. The allowed claim(s) is/are: 8-12,15-18,21-23 and 26-27 
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Application/Control Number: 16/249,037 
Art Unit: 2859 

Page 2 

DETAILED ACTION 

Notice of Pre-A/A or AJA Status 

The present application is being examined under the pre-AIA first to invent provisions. 

Continued Examination Under 37 CFR 1.114 

A request for continued examination under 37 CFR 1.114, including the fee set forth in 37 CFR 

l.17(e), was filed in this application after allowance or after an Office action under Ex Porte Quayle, 25 

USPQ 74, 453 O.G. 213 (Comm'r Pat. 1935). Since this application is eligible for continued examination 

under 37 CFR 1.114, and the fee set forth in 37 CFR l.17(e) has been timely paid, prosecution in this 

application has been reopened pursuant to 37 CFR 1.114. Applicant's submission filed on 09/29/2021 

has been entered. 

Information Disclosure Statement 

The information disclosure statement (IDS) submitted on 09/29/2021 is in compliance with the 

provisions of 37 CFR 1.97. Accordingly, the information disclosure statement is being considered by the 

examiner. 

Allowable Subject Matter 

Claims 8-12, 15-18, 21-23, and 26-27 are allowed for the reasons detailed in the previous 

notice of allowability. 
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Application/Control Number: 16/249,037 
Art Unit: 2859 

Conclusion 

Any inquiry concerning this communication or earlier communications from the examiner 

Page 3 

should be directed to NATHANIEL R PELTON whose telephone number is (571)270-1761. The examiner 

can normally be reached M-F 9am to 5pm. 

Examiner interviews are available via telephone, in-person, and video conferencing using a 

USPTO supplied web-based collaboration tool. To schedule an interview, applicant is encouraged to use 

the US PTO Automated Interview Request (AIR) at http:/ /www.uspto.gov/interviewpractice. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's supervisor, 

Ricardo Isla can be reached on 571-272-5056. The fax phone number for the organization where this 

application or proceeding is assigned is 571-273-8300. 

Information regarding the status of published or unpublished applications may be obtained from 

Patent Center. Unpublished application information in Patent Center is available to registered users. To 

file and manage patent submissions in Patent Center, visit: https:/ /patentcenter.uspto.gov. Visit 

https:/ /www.uspto.gov/patents/apply/patent-center for more information about Patent Center and 

https://www.uspto.gov/patents/docx for information about filing in DOCX format. For additional 

questions, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would like 

assistance from a US PTO Customer Service Representative, call 800-786-9199 (IN USA OR CANADA) or 

571-272-1000. 

/NATHANIEL R PELTON/ 
Primary Examiner, Art Unit 2859 
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Index of Claims 

✓ Rejected 

-- Allowed 

Application/Control No. 

16/249,037 

Examiner 

NATHANIEL R PELTON 

Cancelled 

Restricted 

Applicant(s)/Patent Under Reexamination 

Austin, Christopher B. 

Art Unit 

2859 

N Non-Elected A Appeal 

I Interference 0 Objected 

CLAIMS 

D Claims renumbered in the same order as presented by applicant D CPA D T.D. D R.1.47 

CLAIM DATE 
Final Original 12/02/2020 03/12/2021 07/13/2021 10/08/2021 

1 - - -
2 - - -
3 - - -
4 - - -
5 - - -
6 - - -
7 - - -
8 ✓ = = 
9 ✓ = = 
10 ✓ = = 
11 ✓ = = 
12 ✓ = = 
13 ✓ - -
14 ✓ - -
15 ✓ = = 
16 ✓ = = 
17 ✓ = = 
18 ✓ = = 
19 ✓ - -
20 ✓ - -
21 ✓ = = 
22 ✓ = = 
23 ✓ = = 
24 ✓ - -
25 ✓ - -
26 ✓ = = 
27 N = = 
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Search Notes 

CPC - Searched* 

Symbol 

H01M 10/44 

Application/Control No. 

16/249,037 

Examiner 

NATHANIEL R PELTON 

B60L 53/68, 126, 14,305, 18,38,63 

G01 R 31/371 

H02J 7/0042,0047 

H01M 10/44 

B60L 53/68, 126, 14,305, 18,38,63 

G01 R 31/371 

H02J 7/0042,0047 

CPC Combination Sets - Searched* 

Symbol 

US Classification - Searched* 

Class Subclass 

320 109 

320 109 

Applicant(s)/Patent Under Reexamination 

Austin, Christopher B. 

Art Unit 

2859 

Date Examiner 

03/12/2021 nrp 

03/12/2021 nrp 

03/12/2021 nrp 

03/12/2021 nrp 

07/14/2021 nrp 

07/14/2021 nrp 

07/14/2021 nrp 

07/14/2021 nrp 

Date Examiner 

Date Examiner 

03/12/2021 nrp 

07/14/2021 nrp 

* See search history printout included with this form or the SEARCH NOTES box below to determine the scope of 
the search. 

/NATHANIEL R PELTON/ 
Primary Examiner, Art Unit 2859 

U.S. Patent and Trademark Office 
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Search Notes 
Application/Control No. 

16/249,037 

Examiner 

NATHANIEL R PELTON 

Search Notes 

Search Notes 

performed inventor and assignee searches 

requested PLUS search on spec and claims 

text searched for key concepts 

updated East search (see attached) 

considered IDS 

Interference Search 

US Class/CPC 
US Subclass/CPC Group 

Symbol 

((charg$5 or recharg$5)(batter$3 or cell or 
accumulator or storage)(cord or plug or connector)( 
vehicle or car or auto or automobile )(data or 
information)(level or limit or threshold or percentage 
)(voltage or soc or (state adj2 charge ))).elm. 

/NATHANIEL R PELTON/ 
Primary Examiner, Art Unit 2859 

U.S. Patent and Trademark Office 
Page 2 of 2 

Applicant(s)/Patent Under Reexamination 

Austin, Christopher B. 

Art Unit 

2859 

Date Examiner 

03/12/2021 nrp 

03/12/2021 nrp 

03/12/2021 nrp 

07/14/2021 nrp 

10/08/2021 nrp 

Date Examiner 

07/14/2021 nrp 
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Issue Classification 

CPC 

Symbol 

H01M I ill I 10 rn 
860L IM 53 mI 
860L I II 53 rnr 
860L I mt 53 mt 
860L IM 53 mt 
860L I It 53 rnr 
860L I It 53 rnr 
860L 

1 rnr 53 mt 
G01R IM 31 mt 
H02J I It 7 rnr 
H02J I mt 7 mt 
Y02T IM 90 mt 
Y02T I It 90 rnr 
Y04S I It 10 rnr 
Y02E 

1 rnr 60 mt 
Y02T IM 10 mt 
Y02T I It 10 rnr 
Y02T I mt 90 mt 

CPC Combination Sets 

Symbol 

Application/Control No. 

16/249,037 

Examiner 

NATHANIEL R PELTON 

44 

14 

38 

63 

18 

305 

68 

126 

371 

0042 

0047 

14 

16 

126 

00 

70 

7072 

12 

1m1 I l I 

NONE 

(Assistant Examiner) 

/NATHANIEL R PELTON/ 
Primary Examiner, Art Unit 2859 

(Primary Examiner) 
U.S. Patent and Trademark Office 

Page 1 of 3 

Applicant(s)/Patent Under Reexamination 

Austin, Christopher B. 

Art Unit 

2859 

Type Version 

F 2013-01-01 

I 2019-02-01 

I 2019-02-01 

I 2019-02-01 

I 2019-02-01 

I 2019-02-01 

I 2019-02-01 

I 2019-02-01 

A 2019-01-01 

A 2013-01-01 

A 2013-01-01 

A 2013-01-01 

A 2013-01-01 

A 2013-01-01 

A 2013-01-01 

A 2013-01-01 

A 2013-01-01 

A 2013-01-01 

Type Set Ranking Version 

Total Claims Allowed: 

(Date) 14 

08 October 2021 
O.G. Print Claim(s) O.G. Print Figure 

(Date) 1 11 

Part of Paper No.: 20211008 
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Issue Classification 

INTERNATIONAL CLASSIFICATION 

CLAIMED 

H01M 

I NON-CLAIMED 

US ORIGINAL CLASSIFICATION 

CLASS 

320 

CROSS REFERENCES(S) 

CLASS 

NONE 

(Assistant Examiner) 

/NATHANIEL R PELTON/ 
Primary Examiner, Art Unit 2859 

(Primary Examiner) 
U.S. Patent and Trademark Office 

Application/Control No. 

16/249,037 

Examiner 

NATHANIEL R PELTON 

Ir I 10 

109 

Applicant(s)/Patent Under Reexamination 

Austin, Christopher B. 

Art Unit 

2859 

I rn 144 

SUBCLASS 

SUBCLASS (ONE SUBCLASS PER BLOCK) 

I I I I I 

Total Claims Allowed: 

(Date) 14 

08 October 2021 
O.G. Print Claim(s) O.G. Print Figure 

(Date) 1 11 

Part of Paper No.: 20211008 
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Issue Classification 
Application/Control No. 

16/249,037 

Examiner 

NATHANIEL R PELTON 

Applicant(s)/Patent Under Reexamination 

Austin, Christopher B. 

Art Unit 

2859 

~ Claims renumbered in the same order as presented by applicant □ CPA □ T.D. □ R.1.47 

CLAIMS 

Final Original Final Original Final Original Final Original Final Original Final Original Final Original Final Original 

- 1 3 10 - 19 
- 2 4 11 - 20 
- 3 5 12 10 21 
- 4 - 13 11 22 
- 5 - 14 12 23 
- 6 6 15 - 24 
- 7 7 16 - 25 
1 8 8 17 13 26 
2 9 9 18 14 27 

NONE 
Total Claims Allowed: 

(Assistant Examiner) (Date) 14 

/NATHANIEL R PELTON/ 08 October 2021 
O.G. Print Claim(s) O.G. Print Figure Primary Examiner, Art Unit 2859 

(Primary Examiner) (Date) 1 11 
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$.DID. OR US-4292578-$.DID. OR US-
4309644-$.DID. OR US-4333134-$.DID. 
OR US-4435675-$.DID. OR US-4435486-
$.DID. OR US-4450400-$.DID. OR US-
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$.DID. OR US-5539296-$.DID. OR US-
5563491-$.DID. OR US-5594318-$.DID. 
OR US-5606239-$.DID. OR US-5690503-
$.DID. 

US-5289103-$.DID. OR US-
20070090810-$.DID. OR US-5418437-
$.DID. OR US-20070169970-$.DID. OR 
US-5524726-$.DID. OR US-
20070181547-$.DID. OR US-5596258-
$.DID. OR US-20070284159-$.DID. OR 
US-5646507-$.DID. OR US-
20080169138-$.DID. OR US-5910714-
$.DID. OR US-20080203973-$.DID. OR 
US-5926004-$.DID. OR US-
20090075704-$.DID. OR US-5952813-
$.DID. OR US-20090309422-$.DID. OR 
US-5977744-$.DID. OR US-
20090315328-$.DID. OR US-6021862-
$.DID. OR US-6104160-$.DID. OR US-
6184656-$.DID. OR US-6243644-$.DID. 
OR US-6664757-$.DID. OR US-6822425-
$.DID. OR US-6917180-$.DID. OR US-
6963186-$.DID. OR US-7096984-$.DID. 
OR US-7411371-$.DID. OR US-7497285-
$.DID. OR US-7679336-$.DID. OR US-
7681676-$.DID. OR US-7687934-$.DID. 
OR US-7778746-$.DID. OR US-7859224-
$.DID. OR US-7884569-$.DID. OR US-
7999403-$.DID. OR US-8047316-$.DID. 
OR US-8089249-$.DID. OR US-8115455-
$.DID. OR US-8125183-$.DID. OR US-
8143843-$.DID. OR US-8143859-$.DID. 
OR US-8180509-$.DID. OR US-8298692-
$.DID. OR US-20040069549-$.DID. OR 
US-20040100225-$.DID. OR US-
20040169489-$.DID. OR US-
20040239288-$.DID. OR US-
20050141154-$.DID. OR US-
20050285564-$.DID. OR US-
20060028178-$.DID. OR US-
20060052918-$.DID. OR US-
20060135035-$.DID. OR US-
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US-6983186-$.DID. OR US-5462439-
$.DID. OR US-7243746-$.DID. OR US-
5548200-$.DID. OR US-20070164704-
$.DID. OR US-20080052145-$.DID. 
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h02j7 /0042.cpc. or h02j7 /0047 .cpc. or 
h02j7/088.cpc. or h0lml0/44.cpc. or 
b60I11/1824.cpc. or 320/109 

526 and ((enter$3 or input$4) nears 
time) 
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539 and ((first and second) nears 
regulat$3) 
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541 and ((first and second) nears 
regulat$3) 

541 and ((first and second) nears 
(regulat$3 or convert$3)) 

539 and ((first and second) nears 
(regulat$3 or convert$3)) 

320/109 or h02j7/0042.cpc. or 
h02j7 /0047 .cpc. or h02j7 /0088.cpc. or 
b60I11/1816.cpc. or b60lll/1824.cpc. 
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548 and (automatic$4 with ((cost$3 or 
pric$3 or money) nears (power or 
electricity or energy))) 

548 and (overrid$3 with (below or lower 
or less)) 

"320" .clas. and ( overrid$3 with (below or 
lower or less)) and @ad<"20080818" 

320/109 or h02j7/0042.cpc. or 
h02j7 /0047 .cpc. or h02j7 /0088.cpc. or 
b60I11/1816.cpc. or b60lll/1824.cpc. 
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557 and (((cost$3 or pric$3 or money) 
nears (power or electricity or energy))) 

320/109 or h02j7/0042.cpc. or 
h02j7 /0047 .cpc. or h02j7 /0088.cpc. or 
b60I11/1816.cpc. or b60lll/1824.cpc. 

564 and (overrid$3 with (below or lower 
or less)) 
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320/109 or h02j7/0042.cpc. or 
h02j7 /0047 .cpc. or h02j7 /0088.cpc. or 
b60I11/1816.cpc. or b60lll/1824.cpc. 

567 and (automatic$4 with ((cost$3 or 
pric$3 or money) nears (power or 
electricity or energy)) with (start$4 or 
in itiat$3)) 

("320" .clas. or h02j7 /$$.cpc. or 
b60I11/$$.cpc.) and (automatic$4 with 
((cost$3 or pric$3 or money) nears 
(power or electricity or energy)) with 
(start$4 or initiat$3)) 

567 and (((cost$3 or pric$3 or money) 
nears (power or electricity or energy)) 
with (below or lower or less)) 

IPR2026-00378 
Tesla EX1002 Page 345



320/109 or h02j7/0042.cpc. or 
h02j7 /0047 .cpc. or h02j7 /0088.cpc. or 
b60I11/1816.cpc. or b60lll/1824.cpc. 
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588 and (((cost$3 or pric$3 or money) 
nears (power or electricity or energy))) 

h02j7 /0042.cpc. or h02j7 /0047 .cpc. or 
h02j7/088.cpc. or h0lml0/44.cpc. or 
b60I11/1824.cpc. or 320/109 

(595 or 596) and (vehicle with (charg$5 
or recharg$5) with control$4 with 
transmit$4) 
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60111/1824 or b60lll/1829 or 
60111/1844 or b60l2230/12 or 
6012230/16 or b60l2230/40).cpc. 
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h0lml0/44.cpc. or 320/109 or 
b60I53/12,68,14 ,305,18,30,38,63.cpc. or 
h02j7 /0042,004 7 .cpc. 

5111 and ((coil or core or inductiv$3) 
nears (position$3 or align$3)) 
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(5118 or 5120) and ((control$4 or 
display$3) with (onboard or inside or 
dash) with (vehicle or car or auto or 
automobile)) 

"6983186".pn. or "5462439".pn. or 
"7243746".pn. or "5548200".pn. or 
"20070164704".pn. or 
"20080052145" .pn. 

(5118 or 5120) and ((delay$4 near3 
(tim$3 or period)) with (charg$5 or 
recharg$5)) 

(5118 or 5120) and ((input$4 or user) 
with (time near2 day)) 
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3911284-$ US-4012681-$ US-
4146825-$ US-4218644-$ US-
4229687-$ US-4252217-$ US-
4258305-$ US-4282475-$ US-
4286911-$ US-4355275-$ US-
4454926-$ US-4508090-$ US-
4819139-$ US-4829223-$ US-
4983904-$ US-5194799-$ US-
5220268-$ US-5229703-$ US-
5283470-$ US-5285963-$ US-
5289103-$ US-5323099-$ US-
5337237-$ US-5349535-$ US-
5351283-$ US-5359308-$ US-
5418437-$ US-5421427-$ US-
5422822-$ US-5434494-$ US-
5437939-$ US-5441123-$ US-
5452983-$ US-5454767-$ US-
5506489-$ US-5524726-$ US-
5528234-$ US-5539296-$ US-
5556284-$ US-5577920-$ US-
5581171-$ US-5596258-$ US-
5602459-$ US-5623194-$ US-
5645279-$ US-5646507-$ US-
5647450-$ US-5656916-$ US-
5659240-$ US-5668460-$ US-
5686812-$ US-5703464-$ US-
5713426-$ US-5730237-$ US-
5736831-$ US-5760569-$ US-
5778329-$ US-5816643-$ US-
5844384-$ US-5853058-$ US-
5881559-$ US-5890555-$ US-
5896022-$ US-5903134-$ US-
5910714-$ US-5921708-$ US-
5926004-$ US-5937831-$ US-
5951229-$ US-5952813-$ US-
5966285-$ US-5967115-$ US-
5977744-$ US-6021862-$ US-
6037746-$ US-6087805-$ US-
6087806-$ US-6104160-$ US-
6114833-$ US-6154005-$ US-
6160374-$ US-6184656-$ US-
6220538-$ US-6232743-$ US-
6243644-$ US-6267190-$ US-
6316908-$ US-6320358-$ US-
6345772-$ US-6357244-$ US-
6362594-$ US-6426606-$ US­
RE36225-$). DID. 

(US-16056043-$ I US-4245640-$ I US-
4320333-$ I US-4380725-$ I us-
4389608-$ I US-4402524-$ I us-
4430569-$ I US-4446680-$ I us-
4449049-$ I US-4468605-$ I us-
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4591778-$ US-4602204-$ US-
4616169-$ US-4774449-$ US-
4873160-$ US-4956563-$ US-
4990099-$ US-5194799-$ US-
5204611-$ US-5206577-$ US-
5219034-$ US-5229703-$ US-
5237257-$ US-5287052-$ US-
5350993-$ US-5371456-$ US-
5397991-$ US-5402056-$ US-
5408170-$ US-5422558-$ US-
5422560-$ US-5444352-$ US-
5446364-$ US-5455637-$ US-
5455638-$ US-5465038-$ US-
5469043-$ US-5506646-$ US-
5510694-$ US-5528148-$ US-
5536979-$ US-5537023-$ US-
5548200-$ US-5557190-$ US-
5565756-$ US-5583416-$ US-
5589757-$ US-5600225-$ US-
5602459-$ US-5605769-$ US-
5606851-$ US-5610499-$ US-
5619845-$ US-5631536-$ US-
5633574-$ US-5642031-$ US-
5644210-$ US-5656920-$ US-
5668462-$ US-5670861-$ US-
5670863-$ US-5672952-$ US-
5701069-$ US-5703471-$ US-
5710502-$ US-5710506-$ US-
5739673-$ US-5773962-$ US-
5776119-$ US-5783927-$ US-
5793185-$ US-5801512-$ US-
5801515-$ US-5811958-$ US-
5812382-$ US-5835185-$ US-
5847912-$ US-5850134-$ US-
5867008-$ US-5895440-$ US-
5900720-$ US-5903764-$ US-
5963012-$ US-6016047-$ US-
6018227-$ US-6043625-$ US-
6060185-$ US-6060865-$ US-
6066938-$ US-6075341-$ US-
6118250-$ US-6118254-$ US-
6133766-$ US-6160376-$ US-
6160378-$ US-6163086-$ US-
6184650-$ US-6184660-$ US-
7876068-$ I US-RE36225-$).DID. 
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(US-20090243549-$ or US-
20080156553-$ or US-20020079868-$ or 
US-20060276938-$ or US-20090313034-
$ or US-20090243538-$ or US-
20100090524-$ or US-20100010698-$ or 
US-20090139781-$ or US-20080007202-
$).did. 

(US-20090243549-$ or US-
20080156553-$ or US-20020079868-$ or 
US-20060276938-$ or US-20090313034-
$ or US-20090243538-$ or US-
20100090524-$ or US-20100010698-$ or 
US-20090139781-$ or US-20080007202-
$).did. or (US-5548200-$ or US-
7243746-$).did. 

(US-20090243549-$ or US-
20080156553-$ or US-20020079868-$ or 
US-20060276938-$ or US-20090313034-
$ or US-20090243538-$ or US-
20100090524-$ or US-20100010698-$ or 
US-20090139781-$ or US-20080007202-
$).did. or (US-5548200-$ or US-
7243746-$).did. 

(US-20090243549-$ or US-
20080156553-$ or US-20020079868-$ or 
US-20060276938-$ or US-20090313034-
$ or US-20090243538-$ or US-
20100090524-$ or US-20100010698-$ or 
US-20090139781-$ or US-20080007202-
$).did. or (US-5548200-$ or US-
7243746-$ or US-6963186-$).did. 
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(US-20090243549-$ or US-
20080156553-$ or US-20020079868-$ or 
US-20060276938-$ or US-20090313034-
$ or US-20090243538-$ or US-
20100090524-$ or US-20100010698-$ or 
US-20090139781-$ or US-20080007202-
$ or US-20080052145-$).did. or (US-
5548200-$ or US-7243746-$ or US-
6963186-$).did. 

(US-20090243549-$ or US-
20080156553-$ or US-20020079868-$ or 
US-20060276938-$ or US-20090313034-
$ or US-20090243538-$ or US-
20100090524-$ or US-20100010698-$ or 
US-20090139781-$ or US-20080007202-
$ or US-20080052145-$ or US-
20090313174-$).did. or (US-5548200-$ 
or US-7243746-$ or US-6963186-$).did. 
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(5174 or 5176) and ((indicat$3 or 
send$3 or notify$3 or transmit$4) with 
(complete or full or full$1charge or 
threshold)) 
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5179 and ((indicat$3 or send$3 or 
notify$3 or transmit$4) with (complete or 
full or full$1charge or threshold)) 

- - -
0080156553-$ or US-20020079868-$ o 
5-20060276938-$ or US-20090313034 
or US-20090243538-$ or US-
0100090524-$ or US-20100010698-$ o 
5-20090139781-$ or US-20080007202 
or US-20080052145-$ or US-
0090313174-$ or US-20080054845-$ o 
5-20070164704-$ or US-20110266996 
).did. or (US-5548200-$ or US-
243746-$ or US-6963186-$ or US-

"20180257495".pn. or 
"20180138731".pn. 
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(5189 or 5191) and ((indicat$3 or 
send$3 or notify$3 or transmit$4) with 
(complete or full or full$1charge or 
threshold)) 

(U5-20090243549-$ or U5-
20080156553-$ or U5-20020079868-$ or 
U5-20060276938-$ or U5-20090313034-
$ or U5-20090243538-$ or U5-
20100090524-$ or U5-20100010698-$ or 
U5-20090139781-$ or U5-20080007202-
$ or U5-20080052145-$ or U5-
20090313174-$ or U5-20080054845-$ or 
U5-20070164704-$ or U5-20110266996-
$).did. or (U5-5548200-$ or U5-
7243746-$ or U5-6963186-$ or U5-
5594318-$).did. 
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$ or U5-20090243538-$ or U5-
20100090524-$ or U5-20100010698-$ or 
U5-20090139781-$ or U5-20080007202-
$ or U5-20080052145-$ or U5-
20090313174-$ or U5-20080054845-$ or 
U5-20070164704-$ or U5-20110266996-
$).did. or (U5-5548200-$ or U5-
7243746-$ or U5-6963186-$ or U5-
5594318-$).did. 

(5198 or 5200) and ((signal$3 or 
communicat$3 or send$3) with 
((interrupt$3 or stop$4 or halt$3 or 
fault$3) near3 (power or energy or 
charg$3 or recharg$3))) 
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(5213 or 5215) and ((indicat$3 or 
send$3 or notify$3 or transmit$4) with 
((level or threshold or limit) near (soc or 
(state adj2 charge) or voltage))) 

(b60153/$$.cpc. or b60158/$$.cpc. or 
h02j7/$$.cpc. or h0lml0/$$.cpc.) and 
((indicat$3 or send$3 or notify$3 or 
transmit$4) with ((level or threshold or 
limit) near (soc or (state adj2 charge) or 
voltage))) 

(b60153/$$.cpc. or b60158/$$.cpc. or 
h02j7/$$.cpc. or h0lml0/$$.cpc.) and 
((send$3 or notify$3 or transmit$4) with 
((percentage or percent) near (soc or 
(state adj2 charge) or voltage))) 

(b60153/$$.cpc. or b60158/$$.cpc. or 
h02j7/$$.cpc. or h0lml0/$$.cpc.) and 
((send$3 or notify$3 or transmit$4) with 
((percentage or percent) near (soc or 
(state adj2 charge) or voltage or 
charge))) 

(b60153/$$.cpc. or b60158/$$.cpc. or 
h02j7/$$.cpc. or h0lml0/$$.cpc.) and 
((send$3 or notify$3 or transmit$4 or 
communicat$3) with ((soc or (state adj2 
charge) or voltage or charge))) 
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5222 and ((level or threshold or limit) 
near (soc or (state adj2 charge) or 
voltage)) 

("20020079868' I "20030015995' I 
"20030127155" "20030209375" 
"20050046387" "20060276938" 
"20070080827" "20070144605" 
"20070164704" "20080040223" 
"20080040296" "20080052017" 
"20080052145" "20080103370" 
"20080156553" "20080203973" 
"20080238355" "20080265684" 
"20080281168" "20080296978" 
"20090021213" "20090063193" 
"20090237034" "20090243538" 
"2009024 3549" "20090278492" 
"20090313034" "20090313103" 
"20100010698" "20100030389" 
"20100081378" "20100169008" 
"20100281183" "4532418" I "4742283" 
I "5202617" I "5311973" I "5461298" I 
"5462439" I "5548200" I "5594318" I 
"5595271" I "5650710" I "6281663" I 
"6421600" I "7243746").PN. 

EAST Search History (Interference) 

((charg$5 or recharg$5)(batter$3 or cell or 
accumulator or storage)(cord or plug or 
connector)(vehicle or car or auto or 
automobile)(data or information)(level or limit 
or threshold or percentage)(voltage or soc or 
(state adj2 charge))).clm. 

10/8/20211:20:29 PM 
C:\Users\npelton\Documents\EAST\Workspaces\16249037.wsp 
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SIGNATURE 

A signature of the applicant or representative is required in accordance with CFR 1.33, 10.18. Please see CFR 1.4(d) for the 
form of the signature. 

Signature /christopher b. austin/ Date (YYYY-MM-DD) 2021-09-29 

Name/Print Christopher B. Austin Registration Number ~1,592 

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the 
public which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 
1.14. This collection is estimated to take 1 hour to complete, including gathering, preparing and submitting the completed 
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you 
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. 
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND 
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, 
VA 22313-1450. 
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Receipt date: 09/29/2021 16/249,037 - GAU: 2859 

Privacy Act Statement 

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your submission of the 
attached form related to a patent application or patent. Accordingly, pursuant to the requirements of the Act, please be advised 
that: (1) the general authority for the collection of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited 
is voluntary; and (3) the principal purpose for which the information is used by the U.S. Patent and Trademark Office is to 
process and/or examine your submission related to a patent application or patent. If you do not furnish the requested 
information, the U.S. Patent and Trademark Office may not be able to process and/or examine your submission, which may 
result in termination of proceedings or abandonment of the application or expiration of the patent. 

The information provided by you in this form will be subject to the following routine uses: 

1. The information on this form will be treated confidentially to the extent allowed under the Freedom of Information Act 
(5 U.S.C. 552) and the Privacy Act (5 U.S.C. 552a). Records from this system of records may be disclosed to the 
Department of Justice to determine whether the Freedom of Information Act requires disclosure of these records. 

2. A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence to a 
court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of settlement 
negotiations. 

3. A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a 
request involving an individual, to whom the record pertains, when the individual has requested assistance from the 
Member with respect to the subject matter of the record. 

4. A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for 
the information in order to perform a contract. Recipients of information shall be required to comply with the 
requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m). 

5. A record related to an International Application filed under the Patent Cooperation Treaty in this system of records 
may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property Organization, pursuant 
to the Patent Cooperation Treaty. 

6. A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of 
National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)). 

7. A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or 
his/her designee, during an inspection of records conducted by GSA as part of that agency's responsibility to 
recommend improvements in records management practices and programs, under authority of 44 U.S.C. 2904 and 
2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection of records for this 
purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not be used to make 
determinations about individuals. 

8. A record from this system of records may be disclosed, as a routine use, to the public after either publication of 
the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record 
may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed in 
an application which became abandoned or in which the proceedings were terminated and which application is 
referenced by either a published application, an application open to public inspections or an issued patent. 

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law 
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation. 
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Doc code: IDS PTO/SB/0Ba (02-18) 

Doc description: Information Disclosure Statement (IDS) Filed Approved for use through 11/30/2020. 0MB 0651-0031 
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid 0MB control number. 

Application Number 16249037 

Filing Date 2019-01-16 

INFORMATION DISCLOSURE First Named Inventor I J:;hristopher B. Austin 
STATEMENT BY APPLICANT 

Art Unit 12859 
( Not for submission under 37 CFR 1.99) 

Examiner Name I Nathaniel R. Pelton 

Attorney Docket Number I O 13350-9003-US20 

U.S.PATENTS I Remove I 

Examiner Cite Kind Name of Patentee or Applicant 
Pages,Columns,Lines where 

Initial* No 
Patent Number Code1 Issue Date 

of cited Document 
Relevant Passages or Relevant 
Figures Appear 

1 p424158 Roo2-01-23 Klang 

2 ~917179 Ro11-03-29 Kokubo 

If you wish to add additional U.S. Patent citation information please click the Add button. I Add I 

U.S.PATENT APPLICATION PUBLICATIONS I Remove I 

Examiner Publication Kind Publication Name of Patentee or Applicant 
Pages,Columns,Lines where 

Initial* 
Cite No 

Number Code1 Date of cited Document 
Relevant Passages or Relevant 
Figures Appear 

1 20090063183 Roo9-03-05 McNeely et al. 

2 20100106631 Ro10-04-29 Kurayama et al. 

If you wish to add additional U.S. Published Application citation information please click the Add button.I Add I 

FOREIGN PATENT DOCUMENTS IRemovel 

Name of Patentee or 
Pages,Columns,Lines 

Examiner Cite Foreign Document Country Kind Publication 
Applicant of cited 

where Relevant 
T5 

Initial* No Number3 Code2i Code4 Date Passages or Relevant 
Document 

Figures Appear 

1 
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Application Number 16249037 

Filing Date 2019-01-16 

INFORMATION DISCLOSURE First Named Inventor I Christopher B. Austin 
STATEMENT BY APPLICANT 

Art Unit 2859 
( Not for submission under 37 CFR 1.99) 

Examiner Name I Nathaniel R. Pelton 

Attorney Docket Number 013350-9003-US20 

If you wish to add additional Foreign Patent Document citation information please click the Add button I Add I 

NON-PATENT LITERATURE DOCUMENTS IRemovel 

Examiner Cite 
Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item 

Initials* No 
(book, magazine, journal, serial, symposium, catalog, etc), date, pages(s), volume-issue number(s), T5 
publisher, city and/or country where published. 

1 

If you wish to add additional non-patent literature document citation information please click the Add button I Add I 

EXAMINER SIGNATURE 

Examiner Signature 11 I Date Considered 11 

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through a 
citation if not in conformance and not considered. Include copy of this form with next communication to applicant. 

1 See Kind Codes of USPTO Patent Documents at www.USPTO.GOV or MPEP 901.04. 2 Enter office that issued the document, by the two-letter code (WIPO 
Standard ST.3). 3 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document. 
4 Kind of document by the appropriate symbols as indicated on the document under WIPO Standard ST.16 if possible. 5 Applicant is to place a check mark here i 
English language translation is attached. 
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Application Number 16249037 

Filing Date 2019-01-16 
INFORMATION DISCLOSURE First Named Inventor I Christopher B. Austin 
STATEMENT BY APPLICANT 

Art Unit 2859 
( Not for submission under 37 CFR 1.99) 

Examiner Name I Nathaniel R. Pelton 

Attorney Docket Number 013350-9003-US20 

CERTIFICATION STATEMENT 

Please see 37 CFR 1.97 and 1.98 to make the appropriate selection(s): 

That each item of information contained in the information disclosure statement was first cited in any communication 
from a foreign patent office in a counterpart foreign application not more than three months prior to the filing of the 
information disclosure statement. See 37 CFR 1.97(e)(1 ). 

OR 

That no item of information contained in the information disclosure statement was cited in a communication from a 
foreign patent office in a counterpart foreign application, and, to the knowledge of the person signing the certification 
after making reasonable inquiry, no item of information contained in the information disclosure statement was known to 

~ any individual designated in 37 CFR 1.56(c) more than three months prior to the filing of the information disclosure 
statement. See 37 CFR 1.97(e)(2). 

See attached certification statement. 

X The fee set forth in 37 CFR 1.17 (p) has been submitted herewith. 

A certification statement is not submitted herewith. 
SIGNATURE 

A signature of the applicant or representative is required in accordance with CFR 1.33, 10.18. Please see CFR 1.4(d) for the 
form of the signature. 

Signature /christopher b. austin/ Date (YYYY-MM-DD) 2022-01-07 

Name/Print Christopher B. Austin Registration Number 141,592 

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the 
public which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 
1.14. This collection is estimated to take 1 hour to complete, including gathering, preparing and submitting the completed 
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you 
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. 
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND 
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, 
VA 22313-1450. 
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Privacy Act Statement 

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your submission of the 
attached form related to a patent application or patent. Accordingly, pursuant to the requirements of the Act, please be advised 
that: (1) the general authority for the collection of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited 
is voluntary; and (3) the principal purpose for which the information is used by the U.S. Patent and Trademark Office is to 
process and/or examine your submission related to a patent application or patent. If you do not furnish the requested 
information, the U.S. Patent and Trademark Office may not be able to process and/or examine your submission, which may 
result in termination of proceedings or abandonment of the application or expiration of the patent. 

The information provided by you in this form will be subject to the following routine uses: 

1. The information on this form will be treated confidentially to the extent allowed under the Freedom of Information Act 
(5 U.S.C. 552) and the Privacy Act (5 U.S.C. 552a). Records from this system of records may be disclosed to the 
Department of Justice to determine whether the Freedom of Information Act requires disclosure of these records. 

2. A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence to a 
court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of settlement 
negotiations. 

3. A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a 
request involving an individual, to whom the record pertains, when the individual has requested assistance from the 
Member with respect to the subject matter of the record. 

4. A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for 
the information in order to perform a contract. Recipients of information shall be required to comply with the 
requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m). 

5. A record related to an International Application filed under the Patent Cooperation Treaty in this system of records 
may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property Organization, pursuant 
to the Patent Cooperation Treaty. 

6. A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of 
National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)). 

7. A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or 
his/her designee, during an inspection of records conducted by GSA as part of that agency's responsibility to 
recommend improvements in records management practices and programs, under authority of 44 U.S.C. 2904 and 
2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection of records for this 
purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not be used to make 
determinations about individuals. 

8. A record from this system of records may be disclosed, as a routine use, to the public after either publication of 
the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record 
may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed in 
an application which became abandoned or in which the proceedings were terminated and which application is 
referenced by either a published application, an application open to public inspections or an issued patent. 

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law 
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation. 
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Electronic Patent Application Fee Transmittal 

Application Number: 16249037 

Filing Date: 16-Jan-2019 

Title of Invention: 
VEHICULAR BATTERY CHARGER, CHARGING SYSTEM, AND METHOD FOR 
TRANSMITTING BATTERY CHARGE THRESHOLD INFORMATION 

First Named Inventor/Applicant Name: Christopher B. Austin 

Filer: Christopher B. Austin/Eliana Carter 

Attorney Docket Number: 013350-9003-US20 

Filed as Small Entity 

Filing Fees for Utility under 35 USC 111 (a) 

Description Fee Code Quantity Amount 
Sub-Total in 

USO($) 

Basic Filing: 

Pages: 

Claims: 

Miscellaneous-Filing: 

Petition: 

Patent-Appeals-and-Interference: 

Post-Allowance-and-Post-Issuance: 

Extension-of-Time: 
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Description Fee Code Quantity Amount 
Sub-Total in 

USO($) 

Miscellaneous: 

SUBMISSION-INFORMATION DISCLOSURE STMT 2806 1 130 130 

Total in USO($) 130 
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Electronic Acknowledgement Receipt 

EFSID: 44713860 

Application Number: 16249037 

International Application Number: 

Confirmation Number: 4725 

Title of Invention: 
VEHICULAR BATTERY CHARGER, CHARGING SYSTEM, AND METHOD FOR 
TRANSMITTING BATTERY CHARGE THRESHOLD INFORMATION 

First Named Inventor/Applicant Name: Christopher B. Austin 

CHRISTOPHER B. AUSTIN 

-

93517TH AVENUE 

Correspondence Address: -

GRAFTON WI 53024 

us 414.331 .0988 

cbaustin@michaelbest.com 

Filer: Christopher B. Austin/Eliana Carter 

Filer Authorized By: Christopher B. Austin 

Attorney Docket Number: 013350-9003-US20 

Receipt Date: 11-JAN-2022 

Filing Date: 16-JAN-2019 

Time Stamp: 10:03:19 

Application Type: Utility under 35 USC 111 (a) 

Payment information: 

Submitted with Payment yes 

Payment Type CARD 

Payment was successfully received in RAM $130 
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RAM confirmation Number E20221AA03434999 

Deposit Account 

Authorized User 

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows: 

File Listing: 

Document 
Document Description File Name 

File Size(Bytes}/ Multi Pages 
Number Message Digest Part /.zip (if appl.) 

1034406 

1 
Information Disclosure Statement (IDS) 013350-9003-

4 
Form (SB08) US20_IDS_as_filed.pdf 

no 
9bd6d667b756d86c7562c1 b09332979fa3t 

04ed6 

Warnings: 

Information: 

37935 

2 Fee Worksheet (SB06) fee-info.pdf no 2 
916b7b73348c841 fb81 e382eefad56d791 c 

52e78 

Warnings: 

Information: 

Total Files Size (in bytes) 1072341 

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents, 
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a 
Post Card, as described in MPEP 503. 

New Agglications Under 35 U.S.C. 111 
If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR 
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this 
Acknowledgement Receipt will establish the filing date of the application. 
National Stage of an International Agglication under 35 U.S.C. 371 
If a timely submission to enter the national stage of an international application is compliant with the conditions of 35 
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a 
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course. 
New International Agglication Filed with the USPTO as a Receiving Office 
If a new international application is being filed and the international application includes the necessary components for 
an international filing date (see PCT Article 11 and MPEP 181 O), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/RO/1 OS) will be issued in due course, subject to prescriptions concerning 
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of 
the application. 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re 

Patent Application of 

Christopher B. Austin 

Application No.: 16/249,037 

Confirmation No.: 4725 

Filed: January 16, 2019 

Group Art Unit 2859 

"VEHICULAR BATTERY CHARGER, 
CHARGING SYSTEM, AND METHOD 
FOR TRANSMITTING BATTERY CHARGE 
THRESHOLD INFORMATION" 

Atty. Docket No. 013350-9003-US20 

COMMENTS ON STATEMENT OF REASONS FOR ALLOWANCE 

Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

Dear Commissioner: 

The following comments are submitted in response to the Notice of Allowance 

issued on October 15, 2021. In the Notice, the Examiner provides Reasons for 

Allowance for the allowed claims. Applicant respectfully submits that the Examiner's 

statement regarding the Reasons for Allowance refers only to certain features found in 

independent claim 8, references claim text not found in independent claim 15 (e.g., "the 

at least one signal indicative of the predetermined threshold level of charge of the 

battery" and "wherein the portable controller generates a notification to a user indicating 

the predetermined threshold level of charge of the battery following and as the result of 

receiving the at least one signal indicative of the predetermined threshold level of 

charge of the battery"), references claim text not found in independent claim 21 (e.g., 

"the at least one signal indicative of the predetermined threshold level of charge of the 

battery", "a portable controller remote from the vehicle and battery charger", and 

"wherein the portable controller generates a notification to a user indicating the 
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Application No. 16/249,037 Docket No. 013350-9003-US20 

predetermined threshold level of charge of the battery following and as the result of 

receiving the at least one signal indicative of the predetermined threshold level of 

charge of the battery"), and are not the only reasons why the allowed claims are 

allowable. The allowed claims include other patentable features and combinations of 

features not mentioned by the Examiner, or taught or suggested by the prior art. 

Each allowed claim is allowable based upon the combination of features, 

elements, and steps set forth in the claim, rather than upon any specific feature, 

element, or step (or sub-combination of features, elements, or steps) recited in the 

claim. 

MICHAEL BEST & FRIEDRICH LLP 
790 N. Water Street, Suite 2500 
Milwaukee, Wisconsin 53202 
Phone: 414-271-6560 
Fax: 414-277 -0656 

-2-

Respectfully submitted, 

/christopher b. austin/ 

Christopher B. Austin 
Reg. No. 41,592 
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PART B - FEE(S) TRANSMITTAL 

Complete and send this form, together \Vith applicable fee(s), by mail or fax, or via EFS-Web. 

By mail, send to: Mail Stop ISSUE FEE 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, Virginia 22313-1450 

By fax, send to: (571 )-273-2885 

INSTRllCTIONS: ll1is form should be u,ed for transmitting rl1e ISSUE FEE and PlJBLICA TION FEE (if required). Blocks l through 5 ,hould be completed where appropriate. All 
further corresponderKe including the Patent. advance orders and nolifirntion of maintenance fees will be mailed to the current. rnn-espondence address as indicated unless con-ected 
below or directed otherwi;e rn Block I. by (a) specifying a new conespondencc addres,; and/or (b) indicating a separate "FEE ADDRESS" for maintenance fee notification,. 

CTR.RENT CORRESPONDENCE :\DDR.ES-S (~ofc: Use. Block 1 for 3ny chaogc. of address) 

7590 07.tH/2021 

CHRISTOPHER B. AUSTlN 
935 17TH AVENUE 
GRAFTON, WI 53024 

APPLICATION NO. FILING DATE 

16/249.037 01/16/2019 

Note: A certifica1.e of mailing can only be used for domestic rruJ.ilings of the 
Fee(s) TransmiUal. This certificate cannol be used fi:n-any other accompanying 
papers. Each additional paper. such as an assignment or formal drawing. must 
have its own certificate of rnailing or u·ans1niss.ion. 

Certificate of .Mailing or Tran.~mission 
l hereby certify that this Fee(s) Transmittal is being deposited with the llnited 
St.at.es Post.al Service with sufficient po,tage for tirst class mail in an envelope 
addressed to the Mail Stop ISSUE FEE address above. or being u-m1smitt.ed to 
the llSPTO via EFS-Web or by facsimile to (571) 273-2885. on the date below. 

0\ped or pro1ted name 

ELECTRONICALLY FILED {Sign,nur~ 

(Datt' 

FrRST NAM.ED INVENTOR A TIORNEY DOCKET NO. CONFIRMATION NO. 

Christopher B. Austin ll133.50-9003-US2ll 4725 

T1TLE OF INVENTION: VEHIClil.AR BA'ffERY CHARGER. CHARGING SYSTEM, AND METHOD 

APPI.N. TYPE ENTITY STATUS ISSUE FEE DUE 

nonprovisional SMALL $600 

EXAMINER ART UNIT 

PELTON.NATHANIEL R 2859 

l. Change of correspondence address or indication of '"Fee Address" (3 7 
CFR l.363). 

r.J Change of co1Te,pondence address ( or Change of Conespondencc 
Address form PTO/SB/122) attached. 

U "Fee Addre,s'' indication (or '"Fee Address" Indication form PTO/ 
SB/47: Rev 03-09 or more recent) attached. Use ofa Customer 
Number is re< uired. • 

PUBLICATION FEE DUE PREY. PAID ISSUE FEE TOT AL FEE(S) DUE DATE DUE 

$0.00 S0.00 

CLA.SS-SUBCLASS 

320-109000 

2. For printing on the patent front page, hst 
(I J The names of up to 3 registered patent attorneys 
or agents OR. alternatively. 
i2) The name of a single firm (having as a member a 
registered attorney or agent) and the names of up to 
2 registered patent attorneys or agents. [f no name is 
listed. no name will be printed. 

$600 10/19/2021 

1 Michael Best & Friedrich LLP 

2 .. 

3. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or type) 

PLEASE NOTE: Unless an a,signee i, idenlified below, no assignee da!a will appear on the patent. If an assignee is ident.i fied below. !he document must have been previously 
rernrded, or filed for reconlation, as sel forth in 37 CFR 3.11 and 37 CFR 3,8l(a). Completion of this form is NOT a substit.ule for filing an assignment.. 

(A) NAME OF ASSIGNEE iB l RESIDENCE: (CITY and STATE OR COUNTRY) 

Please check the appropriate a5,signee category or categories (will not be printed on the patent) : f.J Individual f.J Corporation or other private group entity f.J Government 

4a. Fees submitted: Ztrssue Fee □Publication Fee (if required) □Advance Order - # of Copies _ 

4b. Method of Payment: {Please.first reapply any previou.1/y paidji!e .1/wwn above; 

~ Electronic Pay111ent via EFS-Web !.:) Enclosed check U Non-dcctmnic payment by credit card (Attach form PTO-2038) 

~ ll1e Director is hereby authorized to charge the required fee(s). any deficiency, or credit any overpayment to Deposit Account No . . J 33080_ 

5. Change in Entity Slatu.~ (from statu, indicated above) 

[~ Applicant certifying micro entity stams. See 37 CTR 1.29 

0 Applirnnt asserting small entity statu,, See 37 CFR 1.27 

0 Applicant changing to regular undiscounted fee status. 

NOTE: Absent a valid ceitificat.ion of Micro Entity Status (see tc,rms PTO/SB/15A and l 5B). issue 
foe payment in the micro entity amount will not be accepted at the risk of application abandonment. 
NOTE: lfthe application was previously under micro entity stm.u,. checking this box will be taken 
to be a notification or loss or ent.itlement to micro entity stat11s. 
NOTE: Checking this box will be taken to be a notification of lose, of emitlement r.o smaJ.l or micro 
entity status, a, applicable. 

NOH~: Thjs form musr. be signed in accordance v,;ith 37 CFR 1.3 l and L.33. See 37 CFR 1.4 for signature requirements and certifications. 

Auth01ized Signatme ____ /Christopher_ b.austin/ --

Typed or printed name ·-
Christopher B. Austin 

PTOL-85 Part B (08-18) Approved for use through OJI\ l/2020 
Page 2 of 3 

011,rn 0651-0033 

Date_ January 18, 2022 

41,592 
Regi,tration No. _ 

l.l .S. Patent and Trademark Office: l.l .S. DEPARTMENT OF COMJ\rERCE IPR2026-00378 
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Electronic Patent Application Fee Transmittal 

Application Number: 16249037 

Filing Date: 16-Jan-2019 

Title of Invention: 
VEHICULAR BATTERY CHARGER, CHARGING SYSTEM, AND METHOD FOR 
TRANSMITTING BATTERY CHARGE THRESHOLD INFORMATION 

First Named Inventor/Applicant Name: Christopher B. Austin 

Filer: Christopher B. Austin/Dorothy Hauser 

Attorney Docket Number: 013350-9003-US20 

Filed as Small Entity 

Filing Fees for Utility under 35 USC 111 (a) 

Description Fee Code Quantity Amount 
Sub-Total in 

USO($) 

Basic Filing: 

Pages: 

Claims: 

Miscellaneous-Filing: 

Petition: 

Patent-Appeals-and-Interference: 

Post-Allowance-and-Post-Issuance: 

UTILITY APPL ISSUE FEE 2501 1 600 600 
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Description Fee Code Quantity Amount 
Sub-Total in 

USO($) 

Extension-of-Time: 

Miscellaneous: 

Total in USO($) 600 
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Electronic Acknowledgement Receipt 

EFSID: 44767157 

Application Number: 16249037 

International Application Number: 

Confirmation Number: 4725 

Title of Invention: 
VEHICULAR BATTERY CHARGER, CHARGING SYSTEM, AND METHOD FOR 
TRANSMITTING BATTERY CHARGE THRESHOLD INFORMATION 

First Named Inventor/Applicant Name: Christopher B. Austin 

CHRISTOPHER B. AUSTIN 

-

93517TH AVENUE 

Correspondence Address: -

GRAFTON WI 53024 

us 414.331 .0988 

cbaustin@michaelbest.com 

Filer: Christopher B. Austin/Dorothy Hauser 

Filer Authorized By: Christopher B. Austin 

Attorney Docket Number: 013350-9003-US20 

Receipt Date: 18-JAN-2022 

Filing Date: 16-JAN-2019 

Time Stamp: 14:21:41 

Application Type: Utility under 35 USC 111 (a) 

Payment information: 

Submitted with Payment yes 

Payment Type CARD 

Payment was successfully received in RAM $600 
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RAM confirmation Number E20221HE24030264 

Deposit Account 

Authorized User 

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows: 

File Listing: 

Document 
Document Description File Name 

File Size(Bytes}/ Multi Pages 
Number Message Digest Part /.zip (if appl.) 

83125 

1 
Post Allowance Communication - 013350-9003-

2 
US20_As_Filed_Comments.pdf 

no 
Incoming 

cl 6cd 132e5d06e05e7754e91 01229ddefc2 
eb93b 

Warnings: 

Information: 

581863 
013350-9003-

2 Issue Fee Payment (PTO-85B) US20_As_Filed_lssue_Fee_ Tran no 1 
smittal.pdf 6231 cff5b486e2852a01e5476983951bf143 

e7e9 

Warnings: 

Information: 

37991 

3 Fee Worksheet (5B06) fee-info.pdf no 2 
ee8d0c913d73221208a467db3d579e048e 

c92b06 

Warnings: 

Information: 

Total Files Size (in bytes) 702979 
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This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents, 
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a 
Post Card, as described in MPEP 503. 

New Applications Under 35 U.S.C. 111 
If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR 
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this 
Acknowledgement Receipt will establish the filing date of the application. 
National Stage of an International Application under 35 U.S.C. 371 
If a timely submission to enter the national stage of an international application is compliant with the conditions of 35 
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a 
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course. 
New International Application Filed with the USPTO as a Receiving Office 
If a new international application is being filed and the international application includes the necessary components for 
an international filing date (see PCT Article 11 and MPEP 181 O), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/RO/1 OS) will be issued in due course, subject to prescriptions concerning 
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of 
the application. 
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UNITED STATES PATENT AND TRADEMARK OFFICE 

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR 

16/249,037 01/16/2019 Christopher B. Austin 

7590 01/19/2022 

CHRISTOPHER B. AUSTIN 
935 17TH A VENUE 
GRAFTON, WI 53024 

UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIONERFORPATENTS 

P.O. Box 1450 
Alexandria, Virginia 22313-1450 
www.uspto.gov 

ATTORNEY DOCKET NO. 

013350-9003-US20 

CONFIRMATION NO. 

4725 

EXAMINER 

PELTON. NATHANIEL R 

ART UNIT PAPER NUMBER 

2859 

MAIL DATE DELIVERY MODE 

01/19/2022 PAPER 

Please find below and/or attached an Office communication concerning this application or proceeding. 

The time period for reply, if any, is set in the attached communication. 

PTOL-90A (Rev. 04/07) 

IPR2026-00378 
Tesla EX1002 Page 388



Supplemental 
Notice of Allowability 

Application No. 
16/249,037 
Examiner 
NATHANIEL R PELTON 

Applicant(s) 
Austin, Christopher B. 
Art Unit I AIA (FITF) Status 
2859 No 

-- The MAILING DA TE of this communication appears on the cover sheet with the correspondence address-­
All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included 
herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS 
NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative 
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308. 

1.~ This communication is responsive to IDS filed on 01/11/2022. 

D A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on __ . 

2.0 An election was made by the applicant in response to a restriction requirement set forth during the interview on __ ; the 
restriction requirement and election have been incorporated into this action. 

3.~ The allowed claim(s) is/are 8-12, 15-18,21-23 and 26-27 . As a result of the allowed claim(s), you may be eligible to benefit from the 
Patent Prosecution Highway program at a participating intellectual property office for the corresponding application. For more 
information, please see http://www.uspto.gov/patents/init_events/pph/index.jsp or send an inquiry to 
PPHfeedback@uspto.gov. 

4.0 Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f). 

Certified copies: 

a) □All b) 0 Some* c) D None of the: 

1. D Certified copies of the priority documents have been received. 

2. D Certified copies of the priority documents have been received in Application No. __ . 

3. D Copies of the certified copies of the priority documents have been received in this national stage application from the 

International Bureau (PCT Rule 17.2(a)). 

* Certified copies not received: __ . 

Applicant has THREE MONTHS FROM THE "MAILING DATE" of this communication to file a reply complying with the requirements 
noted below. Failure to timely comply will result in ABANDONMENT of this application. 
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE. 

5.0 CORRECTED DRAWINGS (as "replacement sheets") must be submitted. 

D including changes required by the attached Examiner's Amendment/ Comment or in the Office action of 
Paper No./Mail Date __ . 

Identifying indicia such as the application number {see 37 CFR 1.84{c)) should be written on the drawings in the front {not the back) of each 
sheet. Replacement sheet{s) should be labeled as such in the header according to 37 CFR 1.121{d). 

6.0 DEPOSIT OF and/or INFORMATION about the deposit of BIOLOGICAL MATERIAL must be submitted. Note the 
attached Examiner's comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL. 

Attachment(s) 
1. D Notice of References Cited (PTO-892) 

2.~ Information Disclosure Statements (PTO/SB/08), 
Paper No./Mail Date 01/11/2022. 

5. D Examiner's Amendment/Comment 

6. D Examiner's Statement of Reasons for Allowance 

3. D Examiner's Comment Regarding Requirement for Deposit 7. D Other 
of Biological Material . 

4.0 Interview Summary (PTO-413), 
Paper No./Mail Date. 

/NATHANIEL R PELTON/ 
Primary Examiner, Art Unit 2859 

U.S. Patent and Trademark Office 

PTOL-37 (Rev. 08-13) Notice of Allowability Part of Paper No./Mail Date 20220118 
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Receipt date: 01/11/2022 16/249,037 - GAU: 2859 

Doc code: IDS PTO/SB/0Ba (02-18) 

Doc description: Information Disclosure Statement (IDS) Filed Approved for use through 11/30/2020. 0MB 0651-0031 
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 

Under the Paperwork Reduction Act of 1995, no persons are required lo respond lo a collection of information unless it contains a valid 0MB control number. 

Application Number 16249037 

Filing Date )019-01-16 

INFORMATION DISCLOSURE First Named Inventor I i:,hristopher B. Austin 
STATEMENT BY APPLICANT 

Art Unit 12859 
( Not for submission under 37 CFR 1.99) 

Examiner Name I Nathaniel R. Pelton 

Attorney Docket Number I 0 13350-9003-US20 

U.S.PATENTS I Remove I 

Examiner Cite Kind Name of Patentee or Applicant 
Pages,Columns,Lines where 

Initial* No 
Patent Number 

Code1 
Issue Date 

of cited Document 
Relevant Passages or Relevant 
Figures Appear 

1 6424158 Q002-07-23 Klang 

2 V917179 R011-03-29 Kokubo 

If you wish to add additional U.S. Patent citation information please click the Add button. I Add I 

U.S.PATENT APPLICATION PUBLICATIONS I Remove I 

Examiner Publication Kind Publication Name of Patentee or Applicant 
Pages,Columns,Lines where 

Initial* 
Cite No 

Number Code1 Date of cited Document 
Relevant Passages or Relevant 
Figures Appear 

1 20090063183 R009-03-05 McNeely et al. 

2 20100106631 R010-04-29 Kurayama et al. 

If you wish to add additional U.S. Published Application citation information please click the Add button.I Add I 
FOREIGN PATENT DOCUMENTS IRemovel 

Name of Patentee or 
Pages,Columns,Lines 

Examiner Cite Foreign Document Country Kind Publication 
Applicant of cited 

where Relevant 
T5 

Initial* No Number3 Code2i Code4 Date Passages or Relevant 
Document 

Figures Appear 

1 

EFSWeb 2.1.18 
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Receipt date: 01/11/2022 16/249,037 - GAU: 2859 

Application Number 16249037 

Filing Date 2019-01-16 

INFORMATION DISCLOSURE First Named Inventor I Christopher B. Austin 
STATEMENT BY APPLICANT 

Art Unit 2859 
( Not for submission under 37 CFR 1.99) 

Examiner Name I Nathaniel R. Pelton 

Attorney Docket Number 013350-9003-US20 

If you wish to add additional Foreign Patent Document citation information please click the Add button I Add I 

NON-PATENT LITERATURE DOCUMENTS IRemovel 

Examiner Cite 
Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item 

Initials* No 
(book, magazine, journal, serial, symposium, catalog, etc), date, pages(s), volume-issue number(s), T5 
publisher, city and/or country where published. 

1 

If you wish to add additional non-patent literature document citation information please click the Add button I Add I 

EXAMINER SIGNATURE 

Examiner Signature 11 /NATHANIEL R PELTON/ I Date Considered 110111012022 

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through a 
citation if not in conformance and not considered. Include copy of this form with next communication to applicant. 

1 See Kind Codes of USPTO Patent Documents at www.USPTO.GOV or MPEP 901.04. 2 Enter office that issued the document, by the two-letter code (WIPO 
Standard ST.3). 3 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document. 
4 Kind of document by the appropriate symbols as indicated on the document under WIPO Standard ST.16 if possible. 5 Applicant is to place a check mark here i1 
English language translation is attached. 
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Receipt date: 01/11/2022 16/249,037 - GAU: 2859 

Application Number 16249037 

Filing Date 2019-01-16 

INFORMATION DISCLOSURE First Named Inventor I Christopher B. Austin 
STATEMENT BY APPLICANT 

Art Unit 2859 
( Not for submission under 37 CFR 1.99) 

Examiner Name I Nathaniel R. Pelton 

Attorney Docket Number 013350-9003-US20 

CERTIFICATION STATEMENT 

Please see 37 CFR 1.97 and 1.98 to make the appropriate selection(s): 

OR 

That each item of information contained in the information disclosure statement was first cited in any communication 
from a foreign patent office in a counterpart foreign application not more than three months prior to the filing of the 
information disclosure statement. See 37 CFR 1.97(e)(1). 

That no item of information contained in the information disclosure statement was cited in a communication from a 
foreign patent office in a counterpart foreign application, and, to the knowledge of the person signing the certification 
after making reasonable inquiry, no item of information contained in the information disclosure statement was known to 

[g] any individual designated in 37 CFR 1.56(c) more than three months prior to the filing of the information disclosure 
statement. See 37 CFR 1.97(e)(2). 

See attached certification statement. 

X The fee set forth in 37 CFR 1.17 (p) has been submitted herewith. 

A certification statement is not submitted herewith. 
SIGNATURE 

A signature of the applicant or representative is required in accordance with CFR 1.33, 10.18. Please see CFR 1.4(d) for the 
form of the signature. 

Signature /christopher b. austin/ Date (YYYY-MM-DD) 2022-01-07 

Name/Print Christopher B. Austin Registration Number ~1,592 

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the 
public which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 
1.14. This collection is estimated to take 1 hour to complete, including gathering, preparing and submitting the completed 
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you 
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. 
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND 
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, 
VA 22313-1450. 
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Receipt date: 01/11/2022 16/249,037 - GAU: 2859 

Privacy Act Statement 

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your submission of the 
attached form related to a patent application or patent. Accordingly, pursuant to the requirements of the Act, please be advised 
that: (1) the general authority for the collection of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited 
is voluntary; and (3) the principal purpose for which the information is used by the U.S. Patent and Trademark Office is to 
process and/or examine your submission related to a patent application or patent. If you do not furnish the requested 
information, the U.S. Patent and Trademark Office may not be able to process and/or examine your submission, which may 
result in termination of proceedings or abandonment of the application or expiration of the patent. 

The information provided by you in this form will be subject to the following routine uses: 

1. The information on this form will be treated confidentially to the extent allowed under the Freedom of Information Act 
(5 U.S.C. 552) and the Privacy Act (5 U.S.C. 552a). Records from this system of records may be disclosed to the 
Department of Justice to determine whether the Freedom of Information Act requires disclosure of these records. 

2. A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence to a 
court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of settlement 
negotiations. 

3. A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a 
request involving an individual, to whom the record pertains, when the individual has requested assistance from the 
Member with respect to the subject matter of the record. 

4. A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for 
the information in order to perform a contract. Recipients of information shall be required to comply with the 
requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m). 

5. A record related to an International Application filed under the Patent Cooperation Treaty in this system of records 
may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property Organization, pursuant 
to the Patent Cooperation Treaty. 

6. A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of 
National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)). 

7. A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or 
his/her designee, during an inspection of records conducted by GSA as part of that agency's responsibility to 
recommend improvements in records management practices and programs, under authority of 44 U.S.C. 2904 and 
2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection of records for this 
purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not be used to make 
determinations about individuals. 

8. A record from this system of records may be disclosed, as a routine use, to the public after either publication of 
the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record 
may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed in 
an application which became abandoned or in which the proceedings were terminated and which application is 
referenced by either a published application, an application open to public inspections or an issued patent. 

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law 
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation. 
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UNITED STATES PA TENT AND TRADEMARK OFFICE 
UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIONERFORPATENTS 

APPLICATION NO. ISSUE DATE 

16/249,037 02/22/2022 

7590 02/02/2022 

CHRISTOPHER B. AUSTIN 
935 17TH A VENUE 
GRAFTON, WI 53024 

P.O. Box 1450 
Alexandria, Virginia 22313-1450 
www.uspto.gov 

PATENT NO. ATTORNEY DOCKET NO. 

11258107 013350-9003-US20 

ISSUE NOTIFICATION 

The projected patent number and issue date are specified above. 

Determination of Patent Term Adjustment under 35 U .S.C. 154 (b) 
(application filed on or after May 29, 2000) 

CONFIRMATION NO. 

4725 

The Patent Term Adjustment is 201 day(s). Any patent to issue from the above-identified application will include 
an indication of the adjustment on the front page. 

If a Continued Prosecution Application (CPA) was filed in the above-identified application, the filing date that 
determines Patent Term Adjustment is the filing date of the most recent CPA. 

Applicant will be able to obtain more detailed information by accessing the Patent Application Information 
Retrieval (PAIR) WEB site (http://pair.uspto.gov). 

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office 
of Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee payments 
should be directed to the Application Assistance Unit (AAU) of the Office of Data Management (ODM) at 
(571)-272-4200. 

INVENTOR(s) (Please see PAIR WEB site http://pair.uspto.gov for additional inventors): 

Christopher B. Austin, Grafton, WI; 

APPLICANT(s) (Please see PAIR WEB site http://pair.uspto.gov for additional applicants): 

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location 
for business investment, innovation, and commercialization of new technologies. The USA offers tremendous 
resources and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation 
works to encourage and facilitate business investment. To learn more about why the USA is the best country in 
the world to develop technology, manufacture products, and grow your business, visit SelectUSA.gov. 
IR103 (Rev. 10/09) 
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Case 7:26-cv-001.00-DC Document 2 Filed 03i23/26 Page 1. of 1. 

AO 120 (Rev. 08il0) 

Mail Stop 8 REPORT ON THE 
TO: 

Director of ihe U.S. Patent and Trademark Office 
P.O. Box 1450 

FILING OR DETERMINATION OF AN 
ACTION REGARDING A PATENT OR 

TRADEMARK Alexandria, VA 22313-1450 

In Compliance with 35 U.S.C. § 290 and/or l 5 U.S.C. § l l l 6 you are hereby advised that a court action has been 

filed in the U.S. District Court Western District of Texas - Midland-Odessa Division on the following 

D Trademarks or ~Patents. ( D the patent action involves 35 U.S.C. § 292.): 

DOCKET NO. DATE FILED U.S. DISTRICT COURT 
7:26-cv-00100 3/23/2026 Western District of Texas - Midland-Odessa Division 

PLAINTIFF DEFENDANT 

ChargeLogic LLC Tesla, Inc. 

PATENTOR DATE OF PATENT 
HOLDER OF PATENT OR TRADEivL-\RK 

TRADEMARK NO. OR TRADEMARK 

l 10,090,567 10/2/2018 ChargeLogic LLC 

2 11,258,107 2/22/2022 ChargeLogic LLC 

3 11,721,844 8/8/2023 ChargeLogic LLC 

4 11,508,996 11/22/2022 ChargeLogic LLC 

5 11,909,010 2/20/2024 ChargeLogic LLC 

[n tbe above-----entitled case, the following patent( s )/ trademark( s) bave been included: 

DATE INCLUDED INCLUDED BY 
D Amendment D Answer D Cross Bill □ Other Pleading 

PATENTOR DATE OF PATENT 
[{OLDER OF PATENT OR TRADEivL-\RK 

TRADEr.1..A.RK NO. OR TRADEr.1..A.RK 

l 11,909,011 2/20/2024 ChargeLogic LLC 

2 

3 

-1 

5 

In the above-entitled case, the following decision has been rendered or judgement issued: 

DECISJON/nJDGEMENT 

CLERK {BY) DEPUTY CLERK DATE 

Copy 1-Upon initiation of action, mail this copy to Director Copy 3-Upon termination of action, mail this copy to Director 
Copy 2-Upon filing document adding patent(s), mail this copy to Director Copy 4-Case file copy 
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