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ceive an input voltage of 5VDC to 20VDC and output a predetermined DC charge voltage to said internal lithium ion battery.
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COMPACT MULTIFUNCTIONAL BATTERY BOOSTER 

CROSS REFERENCE TO RELATED APPLICATIONS 

[0001] This application claims priority to U.S. Provisional Patent Application No. 62/037,379 

by Brian F. Butler et al., filed on August 14, 2014 and entitled "Compact Multifunctional Battery 

Booster." U.S. Provisional Patent Application No. 62/037,379 is hereby incorporated by reference in 

its entirety. 

TECHNICAL FIELD 

[0002] The present invention relates to a portable battery booster system and apparatus. More 

specifically, the present invention relates to systems, methods, and apparatuses for providing a 

compact multifunctional battery booster and charger. 

BACKGROUND 

[0003] It is well known that motorists from time to time find themselves with a battery of 

insufficient charge to stai1 their vehicle. This is generally an occasion of extreme inconvenience and 

distress, particulai·ly where one finds himself in this situation in an area where there are other vehicles 

and drivers, but no means for connecting the battery of the disabled vehicle to the battery of one of 

the other available vehicles. To remedy this, battery boosters were developed to jump start stranded 

cars. For example, U.S. Patent No. 4,079,304 discloses a battery booster system for jump starting an 

engine of a vehicle with a defective ( or depleted) battery and interconnecting the same with a vehicle 

having a charged battery. Similarly, U.S. Patent Publication No. 2014/0159509 discloses a p01table 

battery boost and jump starter apparatus for charging a vehicle battery. Typically, such battery 

booster systems rely on an internal lead acid battery, which is typically large, heavy, and 

cumbersome. Despite the advancements thus far, a need exists for an improved compact 

multifunctional battery booster, and, more particularly, to an improved lithium ion battery booster. 

SUMMARY OF THE INVENTION 

[0004] The present disclosure is directed to an improved compact multifunctional battery 

booster and charger, and, more particularly, to an improved lithium ion battery booster and charger. 

[0005] 

comprises: 

According to a first aspect of the present invention, a compact battery booster 

a processor; a display device operatively coupled to the processor, wherein the display 

device displays a status of the compact battery booster; a storage capacitor and an internal lithium ion 
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battery, each of said storage capacitor and said internal lithium ion battery configured to provide a 

boosting energy to a vehicle coupled to an external battery; a direct current (DC) output terminal 

configured to electrically couple with the external battery; a single-ended primary-inductor converter 

configured to receive a variable input voltage between 5 volts DC and 20 volts DC and to output a 

predetermined output voltage to said storage capacitor and said internal lithium ion battery; and a 

power management circuit operatively coupled to the processor, the power management circuit 

configured to electrically couple the DC output terminal with said storage capacitor or said internal 

lithium ion battery, thereby providing the boosting energy from said storage capacitor or said internal 

lithium ion battery to said vehicle. 

[0006] According to a second aspect of the present invention, a compact battery charger 

comprises: a processor; a display device operatively coupled to the processor, wherein the display 

device displays a status of the compact battery charger; an internal lithium ion battery, said internal 

lithium ion battery configured to provide a predetermined output energy; a direct current (DC) output 

terminal, wherein the DC output terminal is configured to couple with an external battery; a single­

ended primary-inductor converter configured to receive an input voltage within predetermined input 

voltage range and to output a predetermined charge voltage to said internal lithium ion battery; and a 

power management circuit operatively coupled to the processor, the power management circuit 

configured to elect1ically couple the DC output terminal with said internal lithium ion battery, thereby 

providing the predetermined output energy from said internal lithium ion battery to said external 

battery. 

[0007] According to a third aspect of the present invention, a compact battery charger 

comprises: an internal lithium ion battery, said internal lithium ion battery configured to provide a 

predetermined output energy; a direct current (DC) output terminal, wherein the DC output terminal 

is configured to couple with an external battery; an internal induction coil, wherein the internal 

induction coil receives energy from an electromagnetic field created by an external induction coil and 

converts the electromagnetic field to produce an input voltage; a DC to DC converter that receives the 

input voltage and outputs a predetermined output voltage to said internal lithium ion battery; and a 

power management circuit operatively coupled to the processor, the power management circuit 

configured to electiically couple the DC output terminal with said internal lithium ion battery, thereby 

providing the predetermined output energy from said internal lithium ion battery to said external 

battery. 
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In certain aspects, the storage capacitor is a supercapacitor. [0008] 

[0009] 

battery. 

[0010] 

In certain aspects, the storage capacitor draws a charging current from the external 

In certain aspects, the device further comprises a supercapacitor, wherein the single-

ended primary-inductor converter charges the supercapacitor. 

[0011] In certain aspects, the device further comprises a supercapacitor, wherein the 

supercapacitor draws current from the external battery to charge the supercapacitor. 

[0012] In certain aspects, the predetermined input voltage range is 5 volts to 20 volts. 

[0013] In certain aspects, the predetermined charge voltage is greater than the input voltage. 

[0014] In certain aspects, the predetermined output energy is a boosting energy for starting an 

engine coupled to the external battery. 

[0015] In certain aspects, the predetermined output energy is a charging energy for charging 

the external battery. 

[0016] In certain aspects, the device further comprises (1) a reverse polarity sensor configured 

to detect a polaiity of the external battery; (2) a temperature sensor configured to detect a temperature 

of said internal lithium ion battery and to provide a temperature signal to said processor; and (3) a 

voltage sensor configured to detect a voltage of said internal lithium ion battery. 

[0017] In certain aspects, the device further comprises a removable internal data storage 

device. 

[0018] In certain aspects, the device further comprises an internal induction coil, wherein the 

internal induction coil receives energy from an electromagnetic field created by an external induction 

coil and converts the electromagnetic field to produce the input voltage. 

[0019] In certain aspects, the device further comprises a second DC output terminal, wherein 

the DC output terminal provides a boosting energy for starting an engine coupled to the external 

battery, and wherein the second DC output terminal provides a charging energy to a portable 

electronic device. 

[0020] In certain aspects, the second DC output terminal is a Universal Serial Bus (USB) port. 

[0021] In certain aspects, the display device enters into a sleep mode after a predetermined 

time period of inactivity. 

[0022] In certain aspects, the DC output terminal runs a predetermined current through the 

external battery to preheat the external battery. 
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[0023] In certain aspects, the device further complises a DC to alternating current (AC) 

converter coupled between the internal lithium ion battery and an AC output terminal. 

[0024] In certain aspects, the device further comprises an internal data storage device, 

wherein the internal data storage device backs up digital content stored to a po1iable electronic device 

via a USB port. 

DESCRIPTION OF THE DRAWINGS 

[0025] These and other advantages of the present invention will be readily understood with 

reference to the following specifications and attached drawings wherein: 

[0026] Figure 1 illustrates an exemplary compact battery charger block diagram configured 

for use with a battery charging system. 

[0027] Figure 2 illustrates a flow diagram of an example method for providing the jump start 

function using a compact battery charger. 

[0028] Figure 3 illustrates an example schematic diagram of a charger having a single-ended 

primary-inductor converter circuit and a supercapacitor. 

DETAILED DESCRIPTION 

[0029] Preferred embodiments of the present invention will be desclibed hereinbelow with 

reference to the accompanying drawings. In the following descliption, well-known functions or 

constructions are not desclibed in detail because they may obscure the invention in unnecessary 

detail. The present invention relates to a compact battery charger system, method, and apparatus. For 

this disclosure, the following terms and definitions shall apply: 

[0030] As used herein, the word "exemplary" means "serving as an example, instance, or 

illustration." The embodiments desclibed herein are not limiting, but rather are exemplary only. It 

should be understood that the desclibed embodiments are not necessalily to be construed as preferred 

or advantageous over other embodiments. Moreover, the terms "embodiments of the invention," 

"embodiments," or "invention" do not require that all embodiments of the invention include the 

discussed feature, advantage, or mode of operation. 

[0031] The terms "communicate" and "communicating" as used herein, include both 

conveying data from a source to a destination and delivering data to a communications medium, 

system, channel, network, device, wire, cable, fiber, circuit, and/or link to be conveyed to a 

destination. The term "communication" as used herein means data so conveyed or delivered. The 
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term "communications" as used herein includes one or more of a communications medium, system, 

channel, network, device, wire, cable, fiber, circuit, and/or link. 

[0032] The terms "coupled," "coupled to," and "coupled with" as used herein, each mean a 

relationship between or among two or more devices, apparatuses, files, circuits, elements, functions, 

operations, processes, programs, media, c01nponents, networks, systems, subsystems, and/or means, 

constituting any one or more of: (i) a connection, whether direct or through one or more other 

devices, apparatuses, files, circuits, elements, functions, operations, processes, programs, media, 

components, networks, systems, subsystems, or means; (ii) a communications relationship, whether 

direct or through one or more other devices, apparatuses, files, circuits, elements, functions, 

operations, processes, programs, media, components, networks, systems, subsystems, or means; 

and/or (iii) a functional relationship in which the operation of any one or more devices, apparatuses, 

files, circuits, elements, functions, operations, processes, programs, media, components, networks, 

systems, subsystems, or means depends, in whole or in part, on the operation of any one or more 

others thereof. 

[0033] The term "data" as used herein means any indicia, signals, marks, symbols, domains, 

symbol sets, representations, and any other physical form or forms representing information, whether 

permanent or temporary, whether visible, audible, acoustic, electric, magnetic, electromagnetic, or 

otherwise manifested. The term "data" is used to represent predetermined information in one physical 

form, encompassing any and all representations of corresponding information in a different physical 

form or forms. 

[0034] The term "database" as used herein means an organized body of related data, 

regardless of the manner in which the data or the organized body thereof is represented. For example, 

the organized body of related data may be in the form of one or more of a table, map, grid, packet, 

datagram, frame, file, email, message, document, report, list, or any other form. 

[0035] The term "network" as used herein includes both networks and inter-networks of all 

kinds, including the Internet, and is not limited to any particular network or inter-network. 

[0036] The term "processor" as used herein means processing devices, apparatuses, programs, 

circuits, components, systems, and subsystems, whether implemented in hardware, tangibly embodied 

software, or both, and whether or not it is programmable. The term "processor" as used herein 

includes, but is not limited to, one or more computing devices, hardwired circuits, signal-modifying 

devices and systems, devices and machines for controlling systems, central processing units, 
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programmable devices and systems, field-programmable gate arrays, application-specific integrated 

circuits, systems on a chip, systems comprising discrete elements and/or circuits, state machines, 

virtual machines, data processors, processing facilities, and combinations of any of the foregoing. 

[0037] A compact battery charger 102, as disclosed herein, may be used to staii (a/k/a 

"boost", "jump", or "jump start") an engine coupled to an external battery 104 (e.g., a 6V/12V 

nominal voltage vehicular battery, which may be fully or partially depleted). In certain aspects, the 

compact battery charger 102 may be further configured to charge the external battery 104, and/or 

other electronic devices operatively coupled with the compact battery charger 102. Example vehicular 

batteries include, without limitation, lead-acid batteries (e.g., wet/flooded batteries, calcium-calcium 

batteries, Valve-Regulated, Lead Acid (VRLA) batteries, gel cell, and Absorbed Glass Mat (AGM)) 

and other rechargeable batteries (e.g., lithium ion, lithium ion polymer, Nickel-Metal Hyd1ide 

(NiMH), Nickel Cadmium (NiCd)). Other electronic devices that may be operatively coupled with the 

compact battery charger 102 include, for example, portable electronic devices 152 (e.g., phones, 

tablet computers, portable computers, etc.), toys, etc. 

[0038] Figure 1 illustrates a block diagram of an example compact battery charger 102. 

Specifically, Figure 1 illustrates a compact battery charger 102 having a processor 128 (e.g., a central 

processing unit (CPU)) that is operatively coupled to a Read-Only Memory (ROM) 118 for receiving 

one or more instruction sets, to a Random Access Memory (RAM) 120 having a plurality of buffers 

for temporarily storing and retrieving information, and to an internal data storage device 122 (e.g., a 

hard drive, such a solid state drive, or other non-volatile data storage device, such as flash memory). 

A clock 130 is also coupled to the processor 128 for providing clock or timing signals or pulses 

thereto. Those skilled in the art will understand that the compact battery charger 102 includes one or 

more bus structures for interconnecting its various components. Further, to increase ease of use in 

mobile applications, the various components of a compact battery chai·ger 102 may be housed in a 

single housing. In certain aspects, multiple processors 128 may be provided to facilitate operation of 

the compact battery charger 102, whether or not embodied within the compact battery charger 102 

itself. Accordingly, serial communication may be employed to communicate information and data 

between multiple processors that may be used. 

[0039] The internal battery 150 may be a rechai·geable lithium ion battery for outputting a 

direct current (DC) voltage, such as lithium iron phosphate and lithium ion polymer batteries. The 

internal battery 150 should be sufficiently rated to boost (jump start) a vehicle coupled to an external 
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battery 104. For example, the internal battery 150 may be rated from about 3,000 mah to 20,000 mah, 

or higher. A compact battery charger 102 having a 12,000 mah internal battery 150, for instance, may 

output 200 cranking amps / 400 peak amps during the jump start function, which is sufficient to start 

a vehicle, but higher power internal batteries are contemplated for larger vehicles and trucks. In 

certain embodiments, the internal battery 150 may comprise a plurality of electrically coupled 

batteries (e.g., connected in parallel, or when multiple lower voltage batteries are to be summed, in 

series). For example, lithium ion batteries containing LiFePO, LiFePO4, LiFeMgPO4, and LiFe YP04 

have a nominal cell voltage of about 3.2V to 3.3V each. Thus, internal battery 150 need not be 

limited to a single battery or single battery cell. Accordingly, four lithium ion cells may be connected 

in series to achieve a nominal voltage of 12.8V to 13.2V. To the extent that a higher nominal voltage 

is desired, additional lithium ion cells may be connected in series to achieve higher voltages. 

[0040] The compact battery charger 102 may receive external power via a direct current (DC) 

input terminal 154 coupled to a DC power supply 156 and/or an alternating current (AC) input 

terminal 134 coupled to an AC power supply 148. AC power supply 148 may be wall current (e.g., 

ll0VAC), while the DC power supply 156 may be, for example, an automotive cigarette lighter (e.g., 

12VDC) or a USB port (i.e., 5VDC). The compact battery charger 102 may provide a plurality of DC 

outputs 136 to facilitate charging energy (e.g., to external battery 104 or one or more portable 

electronic devices 152) or boosting energy (e.g., to a vehicle/external battery 104). In certain aspects, 

such as when a USB Port or 12V port is used, a DC connector may be used for both DC input 

terminal 154 and DC output terminal 136. That is, the compact battery charger 102 may draw power 

from a device coupled to the DC connector (functioning as a DC input terminal 154), or supply power 

to the device coupled to the DC connector (functioning as a DC output terminal 136). To convert the 

AC power supply 148, an AC to DC transformer may be provided, which may be integral with, or 

external to, the compact battery charger 102. An AC to DC transformer may removably coupled to 

wall current and removably coupled to the compact battery charger 102. In ce1iain aspects, a power 

inverter and AC output terminal may be provided to output an AC voltage (e.g., a ll0VAC output). 

In such an embodiment, power from the DC power supply 156 or the internal battery 150 may be 

processed (e.g., using a DC to AC inverter) and used to supply the AC voltage to the AC output 

terminal. 

[0041] In operation, when the AC power supply 148 or DC power supply 156 is unavailable 

(e.g., disconnected, out of service, when a circuit breaker is blown, the compact battery charger 102 is 
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otherwise disconnected, etc.), the compact battery charger 102 may draw the power needed to operate 

the compact battery charger 102's components from the external battery 104 and/or internal battery 

150, thereby enabling the user to determine the status of the compact battery charger 102 (and state of 

charge, or other parameters, of the external battery 104) when the AC power supply 148 and the DC 

power supply 156. To that end, the compact battery charger 102 may report a power supply failure 

(e.g., as an alert) to one or more portable electronic devices 152 (e.g., phones, tablet computers, 

portable computers, or other handheld terminals) within a battery monitoring system via a 

communication network. A suitable example battery monitoring system is disclosed by commonly 

owned U.S. Patent Serial No. 14/826,805 by Brian F. Butler et al, filed August 14, 2015 and titled 

"Battery Charger Status Control System And Method." 

[0042] The battery charging method or technique can be any of a variety of charging 

techniques including conventional, fast charging, and the like. The compact battery charger 102 may 

be further configured to determine, automatically, different battery chemistry (e.g., AGM, gel, lithium 

ion, etc.) and the battery's nominal voltage. The charging characteristics of a battery charger may be 

configured to match the battery chemistry of the battery to be charged. For example, lead acid 

batteries may be charged with constant power, constant current, constant voltage, or combination 

thereof. Such batteries are known to be charged with both linear as well as switched-mode battery 

chargers. U.S. Patent No. 7,808,211, assigned to the same assignee as the assignee of the present 

invention, discloses an example of a switched-mode battery charger for automotive and marine 

battery applications. Further, commonly owned U.S. Patent No. 8,947,054 discloses a battery charger 

and method utilizing alternating DC charging current, while commonly owned U.S. Patent No. 

8,575,899 discloses a battery charger with automatic voltage detection. 

[0043] The identified battery chemistry and voltage may be displayed on display device 114. 

The compact battery charger 102 may indicate to the user (e.g., via display device 114) the number of 

ampere hours put into battery, and/or an indication of the state of health of the external battery 104. 

For example, if customer inputs a battery size/model number, the compact battery charger 102 can 

use the battery capacity to provide the state of health. The compact battery charger 102 may indicate 

to the user the state of charge or health of the internal battery 150 (e.g., the number of coulombs) via 

display device 114. 

[0044] The compact battery charger 102 may further include an input/output interface 126 

that interfaces the processor 128 with one or more peripheral and/or communicative devices, such as 
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a user interface 138, a Global Positioning System (OPS) transmitter 140, a wired link 142, a wireless 

device 144, a microphone 158, and a speaker 124, which may be used to signal an alert (e.g., charge 

complete, enor, etc.) or other status information. 

[0045] As illustrated, the processor 128 may be operatively coupled to a display device 114 

via a display driver 116. The display device 114 may comprise, or otherwise employ, one or more 

light emitting diodes (LEDs) and/or a liquid crystal display (LCD) screen. The LCD screen may be an 

alphanumeric segmented LCD display, or a matrix LCD display, such as those used on portable 

electronic devices. In certain embodiments, the LCD screen may further provide touch screen 

functionality to facilitate user input device via a thin layer of sensing circuitry present either beneath 

the visible portion of display device 114's smface, or as part of a thin, clear membrane overlying the 

display device 114 that is sensitive to the position of a pen or finger on its surface. In operation, the 

display driver 116 may receive display data from the processor 128 via input/output inte1face 126 and 

display that display data via the display device 114. For example, interactive display device 114 may 

be provided on the housing to provide the user with status information and/or input capability (e.g., 

via a touch screen or voice commands using, for example, wave files). Reminders, or other 

information (e.g., status information), may be displayed to the user, via the display device 114, as a 

scrolling message or menu structure (e.g., a graphical user interface (GUI)).

[0046] With regard to the internal data storage device 122, example flash memory devices 

include, for example, memory cards, such as RS-MMC, miniSD, microSD, etc. The internal data 

storage device 122 can function as an external hard drive or flash drive, thereby enabling the user to 

store digital files to the compact battery charger 102. In instances where the internal data storage 

device 122 is removable, as is the case with memory cards, the user can interchange, upgrade, or 

remove the memory card (e.g., if the compact battery charger 102 becomes defective) to avoid data 

loss. The display device 114 may be used to display, for example, the contents of the internal data 

storage device 122, the remaining storage capacity (e.g., as a percentage or in terms of available 

bytes), and, in certain aspects, the digital files themselves (e.g., photos may be displayed, files 

accessed, etc.). In certain aspects, in addition to (or in lieu of) charging a portable electronic device 

(e.g., a smart phone), the compact battery charger 102 may back up digital content stored to the 

portable electronic device 152 when the portable electronic device 152 is coupled to the compact 

battery charger 102 via, for example, the USB port. 
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[0047] When an external battery 104 is connected to DC output terminal 136 (e.g., via 

clamps), the display device 114 may display the external battery 104's voltage. The display device 

114 may also indicate the state of charge in terms of percent of charge of the jump starter's internal 

battery 150. During user inactivity, such as when charging the external battery 104 or the internal 

battery 150, the display device 114 may enter a sleep mode and will not display any messages until 

activity is detected (e.g., when devices are connected/disconnected from the compact battery charger 

102 or the user interface 138 is actuated). As discussed below, if the external battery 104's voltage is 

too low to detect, the display device 114 may remain blank and the voltage will not display, but a 

manual start procedure may be selected to enable the jump start function. The jump strut function 

may be used to start a vehicle having an external battery 104 (e.g., a depleted automotive battery). 

The jump start function causes the compact battery charger 102 to output about 400-600 peak 

amperes (270-405 cranking amperes) via clamps coupled to the DC output terminal 136. One of skill 

in the art, however, would recognize that the internal battery 150 may be replaced with a higher 

capacity battery to facilitate higher output currents. 

[0048] In one example, once an AC power supply 148 is connected, a first LED may be 

illuminated to indicate that the compact battery charger 102's internal battery 150 is charging. When 

the compact battery charger 102 is fully charged, a second LED on the unit may be illuminated. 

Finally, when the DC output terminal 136 is successfully coupled (e.g., clamped or otherwise 

electrically coupled) to external battery 104, a third LED may be illuminated. Rather than employing 

separate LEDs, an LCD display or a single multi-color LED may be employed that changes color 

depending on the status of the compact battery charger 102. The compact battery charger 102 may be 

further equipped with a light, which functions as a map light, flash light, emergency light, etc. The 

light may be activated and deactivated via user interface 138. The light may be an LED that outputs, 

for example, about 1 Watt/90 Lm. 

[0049] When an LCD display is employed, the display device 114 may be configured to 

display, in addition to, or in lieu of, the LEDs, a number of messages to indicate the current status, or 

operation of the compact battery charger 102 to the user. In selecting the message(s) to display, the 

compact battery charger 102 measures one or more parameters of the internal battery 150, external 

battery 104, or of the compact battery charger 102. Parameters include, for example, voltage, power 

capacity, temperature, connection status, etc. Example messages include those illustrated in Table A, 

where "[XX]" represents a measured or calculated value. 
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Message Status/Condition 

Charging [XX]% 
Coupled to AC power supply 148 or DC power supply 156 and 

internal battery 150 is charging. 

Fully Charged 
Coupled to AC power supply 148 and internal battery 150 is 

fully charged. 

Disconnect from AC power supply 148 or DC power supply 

Battery Too Hot To Charge 156 and allow internal battery 150 to cool down before 

charging. 

Battery Too Cold To Charge The temperature of the internal battery 150 is too low. 

Charging - USB On 
The USB port is in use while the internal battery 150 is 

charging. 

Charging- 12V On 
The 12V port is in use while the internal battery 150 is 

charging. 

Fully Charged - USB On 
The internal battery 150 is fully charged and the USB port is in 

use. 

Fully Charged - 12V On 
The internal battery 150 is fully charged and the 12V port is in 

use. 

Unplug Charger 
Attempting to use the jump starter function while the internal 

battery 150 is charging. 

Charge Aborted Charging cannot be completed normally. 

Battery [XX]% - USB On 
The USB port is in use. The percentage shows the internal 

battery 150's charge. 

Battery [XX]% - 12V On The 12V port is in use. 

12V/USB Overload The 12V/USB port is overloaded. 

Battery Low - Recharge 
While using the 12V/USB port, the internal battery 150's 

voltage has dropped. The 12V /USB power will shut off after 
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10 minutes. 

Battery [XX]% - Clamps The compact battery charger 102 is turned on, but does not 

Disconnected detect external battery 104. 

Warning - Reverse Polarity 
The DC output terminal 136 is connected backwards to an 

external battery 104 (i.e., reverse polarity). 

The jump start function button has been selected, but the 

Battery Low-Recharge internal battery 150 has discharged below a predetermined 

level. 

Turn Off 12V/USB 
The jump start function button has been selected, but 12V /USB 

function is activated. 

Off The jump start button has been pressed twice. 

The internal temperature of the internal battery 150 is too 

Battery Too Hot warm. Allow internal battery 150 to cool down before 

attempting another jump start. 

Jump Start Ready - Battery The temperature of the internal battery 150 is too low, which 

Cold : Reduced Performance reduces cranking performance. 

The jump start button has been pressed, compact battery 

Jump Start Ready charger 102 is correctly connected to a vehicle battery, and the 

compact battery charger 102 is ready for jump start function. 

Battery Cool Down - [XX] Shows waiting time needed before attempting another engine 

Seconds Remaining start. 

[0050] 

Table A 

The user interface 138 may be used to enable the user to switch the output charge 

amperage (e.g., lA, lOA, 50A, 100A, etc.) or another setting (e.g., charge, boost, other). Example 

user interface 138 devices may include, for example, physical buttons, physical switches, a digitizer 

(whether a touch pad, or transparent layer overlaying the display device 114), voice command (e.g. 

via the microphone 158 and speaker 124), and other input devices. For instance, using the digitizer, a 
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user may control or interact with the compact battery charger 102 by writing or tapping on the display 

device 114 using, a pen, stylus, or finger. 

[0051] The GPS transmitter 140 may be used to track and/or monitor the location of the 

compact battery charger 102 and to relay the location information in the form of positional data (e.g., 

geographic coordinate system data or Internet Protocol (IP) address) to a booster management server 

or another device in battery charging system or via a communication network. For example, a 

computer may be configured to track the activities, location, and/or charge history of a particular 

compact battery charger 102 in a battery charging system. The positional data may also be locally 

stored to the compact battery charger 102 (e.g., to internal data storage device 122). 

[0052] The wireless device 144 may be configured to manage communication and/or 

transmission of signals or data between the processor 128 and another device (e.g., a remote interface 

device via a communication network or directly with a remote interface device) by way of a wireless 

transceiver. The wireless device 144 may be a wireless transceiver configured to communicate via 

one or more wireless standards such as Bluetooth (e.g., short-wavelength, Ultra-High Frequency 

(UHF) radio waves in the Industrial, Scientific, and Medical (ISM) band from 2.4 to 2.485 GHz), 

near-field communication (NFC), Wi-Fi (e.g., Institute of Electrical and Electronics Engineers' 

(IEEE) 802.11 standards), etc. For example, wireless connectivity (e.g., RF 900MHz or Wi-Fi) may 

be integrated with the compact battery charger 102 to provide remote monitoring and control of the 

compact battery charger 102 via one or more portable electronic devices 152. Using a wireless device 

144, a user may be able to start and/or stop the compact battery charger 102's charge cycle or 

otherwise change the settings. 

[0053] That is, via a communication network and a booster management server, a user may 

monitor live charging status updates, charging conditions, historic data, remotely update software and 

firmware, and stay connected with the compact battery charger 102 manufacturer's news and updates. 

In certain aspects, an internal cellular modem may be implemented that utilizes standards-based 

wireless technologies, such as 2G, 3G, 4G, Code Division Multiple Access (CDMA), and Global 

System for Mobile Communications (GSM), to provide wireless data communication over worldwide 

cellular networks. An advantage of an internal cellular modem is that there is no reliance on a user's 

local network (e.g., wireless router, modem, etc.), thereby enabling communication between the 

compact battery charger 102 and communication network, even in the event of a total power failure in 

a user's location. 
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[0054] In certain aspects, a wired link 142 may be provided to manage communication and/or 

transmission of signals or data between the processor 128 and another device via, for example, a data 

port 146 (e.g., RS-232, USB, and/or Ethernet ports) capable of being wiredly coupled with another 

data port 146 positioned outside the compact battery charger 102 housing. As noted above, a USB 

port or 12V supply may be provided as DC output terminals 136 on the charger to facilitate the 

charging of accessories, such as portable electronic devices 152. Thus, the compact battery charger's 

102 internal battery 150 may also be used as a power source for one or more DC accessories. 

Charging while operating the accessories can extend run time of the compact battery charger 102, but 

will also extend recharge time. If the load exceeds the charging input amperage (e.g., IA), however, 

the accessory being charged may discharge the internal battery 150. 

[0055] The USB port may provide, for example, up to 3.0A at 5VDC. To activate the USB 

port, a USB power button ( or other user selectable element) may be provided via user interface 138. 

The USB port may be activated by pressing the USB power button, and disabled by, for example, 

pressing the USB power button a second time, two or more times in quick succession, or held for a 

predetermined period of time. The 12VDC power output may provide, for example, up to 6.0A a 

12VDC. 

[0056] The compact battery charger 102 may further comprise a plurality of sensors to 

provide measurement data descriptive of the surrounding environment. In certain aspects, the USB 

output may automatically shut off when no load is detected (e.g., after 5-10 minutes of a no load 

state). The 12VDC power supply, however, may remain active until the compact battery charger 102 

reaches a low battery state (e.g., the internal battery 150's charge level is less than a predetermined 

threshold, e.g., number of coulombs). The 12VDC power supply may be used to supply power to an 

integrated or remotely situated air compressor (e.g., for tire inflation) and may further function as a 

memory saver. The 12VDC power supply may be limited to 6.0A with over current protection. In 

certain aspects, a user may wish to check the internal battery 150's charge level. To do so, a button 

(or other user selectable element) may be provided via user interface 138 that causes the charge level 

to be displayed on the display device 114. To ensure accuracy of the measurement, the user may be 

instructed (e.g., via display device 114) to tum off the compact battery charger 102 before actuating 

the button (or displaying the charge level). In one aspect, the display device 114 can show the internal 

battery 150's percent of charge, or a battery icon indicating the same. For example, the display device 

114 may display "100%" (or a solid battery icon) when the internal battery 150 is fully charged. 
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[0057] The compact battery charger 102 may include a temperature or humidity sensor, or 

configured to monitor other appliances or devices, either directly (e.g., using a sensor) or wirelessly 

(e.g., using Wi-Fi). For example, the compact battery charger 102 may be configured to charge and 

monitor, in addition to automotive batteries, one or more po1iable electronic devices 152 being 

charged by said compact battery charger 102. Another temperature sensor may be provided to 

measure the temperature of a battery being charged (e.g., a lithium-ion battery). If the measured 

temperature deviates from an operating range (i.e., a range in which the measured value is 

acceptable), the charging or boosting operating may be prohibited. 

[0058] A power management circuit 132 may be used to manage power needed to operate the 

compact battery charger 102 (and components thereof), start an engine, and to charge the external 

battery 104 or other device. That is, AC power may be drawn from an AC power supply 148, 

converted to DC power, and used to charge external battery 104 and/or internal battery 150. For 

instance, the compact battery charger 102 may be removably coupled with an AC power supply 148 

located outside the housing (e.g., a wall outlet) via an AC input terminal 134 and an AC to DC 

converter. In such an example, an AC wall charger may receive 120V AC from an electrical wall 

outlet and output, via an inverter, 12VDC to the compact battery charger 102's input socket. When 

charging, an LED (e.g., a green LED) may light, and/or the display device 114 may display a 

message such as "Charging - [XX]%." When the charging has completed, the LED may pulse, and/or 

the display device 114 may display a message such as "Fully Charged." 

[0059] In ce11ain aspects, a Single-Ended Primary-Inductor Converter (SEPIC) circuit 302, in 

conjunction with an AC to DC converter 314, may be used to charge the internal battery 150. 

Generally speaking, a SEPIC circuit 302 is a type of DC to DC converter that allows the electrical 

potential (voltage) at its output to be greater than, less than, or equal to that at its input. The output of 

a SEPIC circuit 302 is controlled by the duty cycle of the control transistor. A SEPIC circuit 302 

exchanges energy between capacitors and inductors in order to convert a variable input voltage to a 

predetermined output voltage. The amount of energy exchanged is controlled by a switch, which may 

be a transistor such as a Metal-Oxide-Semiconductor Field-Effect Transistor (MOSFET). As a result, 

a SEPIC circuit 302 enables a wide variation in input voltage both substantially higher and lower than 

nominal battery voltage. For example, to charge a 12 volt battery (nominal voltage) to 14.4V, the 

variable input voltage can be a voltage from a predetermined range, such as between 5VDC to 

20VDC, thereby enabling internal battery 150 recharging functionality via a USB port, which is 
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5VDC. That is, the input voltage may not be always known, but the predetermined range may be 

known. In certain aspects, the SEPIC circuit 302 may be shut off (e.g., bypassed) to facilitate a higher 

efficiency charge. For example, if a 20V power supply is used, the compact battery charger 102 may 

bypass the SEPIC circuit 302, whereas, if 12VDC power supply (e.g., a vehicle charger accessory) is 

used, the SEPIC circuit 302 may be employed. 

[0060] Accordingly, as illustrated in Figure 3, a supercapacitor 308, or another storage 

capacitor, may be used in conjunction with the SEPIC circuit 302 to supply a large amount of power 

that is sufficient time to jump start a vehicle. Supercapacitors 308 are useful in that, unlike batteries, 

they do not necessarily suffer from ageing and temperature problems. Because the amount of energy 

in the capacitor is finite, however, supercapacitors 308 are primarily used for engine starting. Yet, 

when a supercapacitor is simply coupled to a depleted battery, the finite energy reserve is drained into 

the battery, often lowering the supercapacitor's 308 voltage to a level that cannot start an engine. A 

jump starter battery, on the otherhand, can start an engine as it has sufficient current to override the 

discharging effects of a depleted vehicle battery. In cold weather, however, the peak current that a 

battery can supply may be limited due to the temperature effecting the chemical reaction inside the 

jump staiier battery. This limit in peak current may be such that the engine may not turn over. Thus, 

an improved system for starting the vehicle may be jump starter having both an internal battery 150 

and a supercapacitor 308, where the battery can supplies sufficient cmTent to overcome the effects of 

the depleted external battery 104, while the supercapacitor 308 may supply the peak current. 

[0061] In general, a supercapacitor 308 can hold a very high charge that can be released 

relatively quickly, thereby making it suitable for jump starting a vehicle, since the vehicle cranking 

operation lasts for a very short period of time during which high cranking power is required. 

Moreover, supercapacitors 308 are relatively small in size and can be employed in the compact 

battery charger 102 to provide sufficient cranking power to jump-start a vehicle. In operation, the 

SEPIC circuit 302 would draw current from the depleted external battery 104, which would be used 

to charge the supercapacitor 308. A small lithium battery may be used in combination with the 

supercapacitor to prevent the supercapacitor 308 from discharging the current back to the depleted 

external battery 104 until the compact battery charger 102 determines that the user trying to start the 

vehicle. Existing supercapacitor jump starter systems are deficient because they would require the 

removal of one of the external battery 104 connections to prevent the capacitor from discharging back 

into the dead battery. The disclose arrangement, however, obviates the need to disconnect one of the 

16 

EXHIBIT 1002 
Petitioner ADC (IPR2024-00577)Page 1841 of 2235



WO 2016/025869 PCT/US2015/045335 

external battery's 104 tenninals. Thus, in one aspect of the present invention, a compact battery 

charger 102 is provided that employs a SEPIC circuit 302 in conjunction with a supercapacitor 308. 

[0062] An example schematic diagram 300 of a charger having a SEPIC circuit 302 in 

conjunction with a supercapacitor 308 is illustrated in Figure 3. As illustrated, DC input power is 

received from a DC power supply 156 via DC input tenninal 154, or either AC power supply 148 via 

an AC to DC converter 314. The DC input power is received by SEPIC circuit 302 and output to the 

internal battery 150 and the supercapacitor 308, in parallel, via an internal battery controller circuit 

304 and a supercapacitor controller circuit 306, respectively. The internal battery controller circuit 

304 and a supercapacitor controller circuit 306 may be used to monitor the parameters of the internal 

battery 150 and the supercapacitor 308, such as the charge level. Further, internal battery controller 

circuit 304 may monitor the temperature of the internal battery 150. The parameters may be 

communicated to the processor 128, which controlled, inter alia, the battery control relay 310, and 

supercapacitor controller 312. 

[0063] The supercapacitor 308 and internal battery 150 may receive charging current from the 

DC input power. When DC input power is unavailable, for instance, the supercapacitor 308 may 

receive charging cuffent from external battery 104 via the supercapacitor controller 312. For example, 

if an external battery 104 having a nominal voltage of 12VDC has depleted to 6VDC, the external 

battery 104 may be unable to start a vehicle, but the remaining power may be drawn from the 

depleted external battery 104 to the supercapacitor 308, which could then be used to boost the 

vehicle. As noted above, existing supercapacitor-only battery boosters were required to disconnect 

one of the external battery's 104 terminals so as to avoid premature discharge of the supercapacitor 

into the depleted battery. The lithium ion battery, however, may be used to output a current to the 

external battery 104, which may be monitored by the processor 128. If a drop in current is detected at 

the DC output terminal 136, the processor 128 may determines that the user is attempting to start the 

vehicle and the supercapacitor controller 312 may be instructed to electrically couple the 

supercapacitor 308 to the external battery 104 (via DC output terminal 136), thereby causing the 

supercapacitor 308 to quickly discharge into the external battery 104, thereby enabling the vehicle to 

start. The processor 128 may be similarly configured to control the battery control relay 310, which 

enables the internal battery 150 to discharge into the external battery 104. 

[0064] Thus, the internal battery 150 and a supercapacitor 308 can each be recharged by a 

SEPIC circuit 302, which may any input voltage between, for example, 5VDC to 20VDC. The 

17 

EXHIBIT 1002 
Petitioner ADC (IPR2024-00577)Page 1842 of 2235



WO 2016/025869 PCT/US2015/045335 

internal battery controller circuit 304 recharges the battery inside the compact battery charger 102 

properly, while a separate supercapacitor controller circuit 306 charges the supercapacitor 308. The 

supercapacitor 308 may also be recharged from the internal battery 150, thereby providing multiple 

peak current starts. The jump starting function is controlled by one or more processors 108 (e.g., a 

microprocessor(s)) once the jump starter cables are attached to an external battery 104 and the jump 

start function is engaged (either manually or automatically) the internal jump starter battery is 

connected by a circuit or relay to the vehicle's battery. The internal battery 150 transfers energy into 

the external battery 104 and when the vehicle ignition is actuated (e.g., the key is turned, or the start 

button is pressed), current drawn from the starter motor will cause a voltage drop across the jump 

starter connection leads. This voltage drop will be detected by the one or more processors 108, at 

which point the one or more processors 108 will electrically couple the supercapacitor in parallel with 

its internal battery 150 to supply the peak current required to start the engine. If the engine starts, the 

jump starter function is done and the compact battery charger 102 can recharge itself (e.g., the 

internal battery 150 and/or the supercapacitor 308) from an electrical connection to the vehicle's 

electrical system, which may continue until the internal battery 150 and/or the supercapacitor 308 are 

fully charged. Afterwhich the compact battery charger 102 may shut off its charging function, or the 

clamps are removed. If the vehicle does not start, once the starter is disengaged the voltage on the 

external battery 104 will stabilize and the supercapacitor 308 will recharge from the internal battery 

150 (or any available power from the external battery 104), and prepare for the next attempt to start 

the engine, whereby the process is repeated. 

[0065] There are a number of ways in which the internal battery 150 may be charged. The 

user may also charge the internal battery 150 while driving via the DC input terminal 154 using a 

12VDC car charger that couples to the cigarette lighter. Accordingly, a 12VDC input socket may be 

used to recharge the compact battery charger 102 to a point where the compact battery charger 102 is 

charged. The compact battery charger 102 may then be used to jump start a vehicle having an external 

battery 104. In certain aspects, the compact battery charger 102 may be charged through the clamps, 

which may be retractable and/or configured to be housed in a recess of the compact battery charger 

102' s housing. For example, charging may be accomplished by leaving the relay closed, thereby 

allowing the alternator in the vehicle, which can provide up to 70A, to rapidly charge the internal 

battery 150. Thus, the compact battery charger 102 may be configured to sense the current in a 

bidirectional manner through the clamps (e.g., ( 1) to measure current going from the compact battery 
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charger 102 into the external battery 104, and (2) from the external battery 104 into the compact 

battery charger 102). To prevent overheating when current is passing into the compact battery charger 

102, a temperature sensor may be coupled to the compact battery charger 102, whereby the relay is 

shut off if the compact battery charger 102, or the internal battery 150, reaches a predetermined shut­

off temperature threshold. Indeed, a benefit of maximizing the amount of current going back into the 

compact battery charger 102 is that it yields a faster charge. 

[0066] In lieu of clamps, the compact battery charger 102' s charger cables may be fixedly 

coupled to the external battery 104 (e.g., via a bolt and ring terminals) and configured to quick 

connect to compact battery charger 102 (e.g., using quick connects/disconnect connectors). In certain 

instances, the quick connect connectors may not be compatible with different devices. For example, a 

battery maintainer (a/k/a trickle charger) may use a first type of connector, while a compact battery 

charger 102 may use a second type of connector. Such issues are common between different 

manufacturers. Due to the inconvenience of disconnecting and reconnecting the fixedly coupled 

connections, it may be advantageous to use a charger cable that fixedly couples to the external battery 

104 at one end, but provides a plurality of different connectors at the second end. For example, the 

first end may be fixedly coupled to a battery terminal through the ring terminals, while the second 

end may be provided with two connecters, namely (1) an EC5 (male) connector configured to couple 

with an EC5 (female) connector of the compact battery charger 102 and (2) a second (male) 

connector configured to couple with a second (female) connector of a battery charger/maintainer. One 

or more end caps may be further provided to protect the unused connector from dirt and debris. Such 

a charger cable would be of particular use for vehicles that are not often used and typically require 

jump starting. While two connectors are described, such a charger cable need not be limited to two 

connectors, nor should it be limited to the example connector types described. 

[0067] In another alterative, the entire compact battery charger 102 may be permanently 

coupled to an external battery 104 or a vehicle's electrical system (e.g., installed under the hood or 

inside the vehicle). For example, the compact battery charger 102 may be fixedly coupled to the 

vehicle and remotely actuated using a physical button or controller (e.g., one positioned under the 

hood, on the dashboard, in the glove box, etc.), or wirelessly. When integrated with the vehicle, the 

compact battery charger's 102 housing may be fabricated to mitigate damage from engine 

temperature or engine fluids. Wireless control may be accomplished using, for example, a portable 

electronic device 152 that is communicatively coupled to the compact battery charger 102 via a 
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communication network. For instance, a smart phone may wirelessly send a signal to the compact 

battery charger 102, either directly or through the vehicle's control system, which causes the compact 

battery charger 102 to output boosting energy or charging energy to the external battery 104 of the 

vehicle. The wireless communication may employ one or more wireless standards such as Bluetooth 

(e.g., short-wavelength, UHF radio waves in the ISM band from 2.4 to 2.485 GHz), NFC, Wi-Fi (e.g., 

IEEE 802.11 standards), etc. When permanently coupled to the external battery 104 or vehicle's 

electrical system, the compact battery charger 102 may charge the internal battery 150 when the 

vehicle is running via the vehicle's electrical system (e.g., 12VDC supply). 

[0068] In certain aspects, the supercapacitor 308 may be integrated with the vehicle's 

electrical system and configured to receive any residual power from the vehicle's accessories for use 

in jump starting the vehicles. For example, vehicles often have sufficient power to power the 

vehicle's entertainment system, but insufficient power to turn over the engine. In this example, the 

power may be diverted from the entertainment system ( or other accessory or auxiliary system) at the 

press of a button and used to charge an integrated supercapacitor, which may be used to jump start the 

vehicle. 

[0069] In certain aspects, the compact battery charger 102 may employ inductive charging to 

facilitate wireless charging of the internal battery 150. For example, the compact battery charger 102 

may be placed on a corresponding charging inductor pad to charge the compact battery charger 102's 

internal battery 150. In one aspect, the charging inductor pad may complise an induction coil that 

creates an alternating electromagnetic field from within a charging inductor pad and a second 

induction coil in the compact battery charger 102 that receives power from the electromagnetic field 

and converts the received power into electlic current to charge the internal battery 150. The two 

induction coils in proximity combine to form an electlical transformer. Greater distances between 

transmitter and receiver coils can be achieved when the inductive charging system uses resonant 

inductive coupling. The coils may be fabricated using a number of matelials, such as silver plated 

copper (or aluminum) to minimize weight and decrease resistance resulting from the skin effect. The 

charging inductor pad and the compact battery charger 102 may operate in compliance with one or 

more wireless power transfer standards, such as the Power Matters Alliance (PMA) under the IEEE 

Standards Association (IEEE-SA) Industry Connections, Rezence, and Qi. The PMA interface 

standard describes analog power transfer (inductive and resonant), digital transceiver communication, 

cloud based power management, and environmental sustainability. 
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[0070] Rezence is an interface standard developed by the Alliance for Wireless Power 

(A4WP) for wireless electlical power transfer based on the principles of magnetic resonance. The 

Rezence system complises a single power transmitter unit (PTU) and one or more power receiver 

units (PRUs). The interface standard supports power transfer up to 50 Watts, at distances up to 5 

centimeters. The power transmission frequency is about 6.78 MHz, and a plurality of devices can be 

powered from a single PTU depending on transmitter and receiver geometry and power levels. To use 

the Rezence system, the compact battery charger 102 (i.e., PRU) is placed on top of the charging 

inductor pad (i.e., PTU), which charges the compact battery charger 102's internal battery 150 via 

resonant inductive coupling. In addition to power transfer, the Rezence system may be used to 

transfer data from the compact battery charger 102 (e.g., from the internal data storage device 122) to 

another device via the charging inductor pad. There exists, however, overlap between the PMA and 

Rezence specifications. For instance, PMA adopted the Rezence specification as the PMA magnetic 

resonance charging specification for both transmitters and receivers in both single and multi-mode 

configurations, while Rezence adopted the PMA inductive specification as a supported option for 

multi-mode inductive, magnetic resonance implementations. Akin to Rezence, Qi is an interface 

standard developed by the Wireless Power Consortium for inductive electrical power transfer over 

distances of up to 4 centimeters. The Qi system comprises a PTU and a PRU. To use the Qi system, 

the compact battery charger 102 (i.e., PRU) is placed on top of the charging inductor pad (i.e., PTU), 

which charges the compact battery charger 102's internal battery 150 via resonant inductive coupling. 

[0071] Inductive charging offers advantages to the compact battery charger 102, beyond 

convenience of use. First, the connections on both the compact battery charger 102 and charging 

inductor pad are enclosed; therefore corrosion is avoided (or mitigated) because any electronic 

components are protected from water and oxygen in the atmosphere. Moreover, to mitigate water 

damage, the compact battery charger 102' s housing may be waterproof and buoyant to facilitate, for 

example, maline applications. Second, inductive charging also lends durability to the compact battery 

charger 102 because the need to plug and unplug the device is obviated, resulting in significantly less 

wear and tear on the socket of the device and the attaching cable. 

[0072] In certain aspects, the compact battery charger 102 may employ solar cells to facilitate 

a charging of the internal battery 150 and/or supercapacitor 308. The solar cell may be provided as a 

separate solar cell panel, or integrated with the compact battery charger 102. For example, solar cells 

may be positioned on an extelior surface of the compact battery charger's 102 housing or, when 

21 

EXHIBIT 1002 
Petitioner ADC (IPR2024-00577)Page 1846 of 2235



WO 2016/025869 PCT/US2015/045335 

integrated with a vehicle, the solar cell may be positioned on the vehicle, such as the roof, hood, 

trunk, windows, etc. 

[0073] The compact battery charger 102's housing may further complise a metal (e.g., 

aluminum) plate on a back side to facilitate exterior warming of the interior battery 150 via the user's 

hand. Conversely, a button may be provided on the user interface 138 that causes power to be 

diverted from the intelior battery 150 to a heating apparatus, such as a flexible heater. Flexible heaters 

can conform to a surface, such as a the compact battery charger 102. Example flexible heaters include 

silicone rubber heaters, polyimide film heaters, heating tapes, etc. Suitable flexible heaters include, 

for example, polyimide film insulated flexible heaters, such as those available from OMEGA 

Engineeling Inc, and Kapton heaters (a form of ultra-thin, ultra-flexible, semitransparent, lightweight 

heaters), such as those available from Bucan Electric Heating Devices Inc. 

[0074] The DC power may be output to the external battery 104 or other devices by way of a 

DC output terminal 136 (e.g., battery terminal cables/clamps). Thus, power management circuit 132 

and processor 128 may control the charging operation of the external battery 104 to provide charging, 

maintaining, and, in certain embodiments, the jump start function. Further, power management circuit 

132 and processor 128 may facilitate reverse hook-up protection, as well as automatic nominal 

battery voltage detection. While the power management circuit 132 and processor 128 are illustrated 

as separate components, one of skill in the art would appreciate that power management functionality 

(e.g., battery charging, battery maintaining, etc.) may be provided as a single component that 

combines the functionality of the power management circuit 132 and processor 128. 

[0075] The output power may be controlled by software (e.g., via a relay, MOSFET, and/or a 

silicon-controlled rectifier). The output power may be controlled using one or more parameters, such 

as maximum current over time, maximum temperature of battery, maximum time alone and/or 

minimum voltage (with or without time). Thus, when a parameter value is exceeded (or a requirement 

isn't met), the output voltage may be shut off. The compact battery charger 102 may include the 

ability to sense, or otherwise detect, that a battery (or other load/power supply) is coupled to the 

clamps. When a battery is not detected, the power may be shut off; however, the user may be 

provided with a manual override option (e.g., by holding a button for a predetermined amount of 

time, such as 2 to 10 seconds, or about 5 seconds). In certain aspects, the compact battery charger 102 

may not charge an external battery 104 when the external battery 104 is too hot or cold, thereby 

avoiding potential hazards and maintaining efficiency. 
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[0076] The compact battery charger 102 may further include the ability to sense the 

occurrence of a manual oveITide, and, if voltage is still 0 after engine start, the user may be instructed 

to check and replace the vehicle battery. Further, an automatic shut-off function may be provided if a 

battery/load/power supply is not attached to the clamps within a predetermined amount of time (e.g., 

about 1 to 60 minutes, more preferably about 5 to 30 minutes, most preferably about 15 minutes). The 

compact battery charger 102 may further preheat a cold battery by, for example, running amperes 

though the battery, or an internal heater. The compact battery charger 102 may further employ 

alternate power sources, such as a solar panel to enable battery maintaining and charging, as well as 

data monitoring through solar panels (e.g., one or more 12-14 Watt panels). For example, solar cells 

may be used to charge or maintain fleet vehicles, such as vehicle dealership fleets, rental vehicles 

fleets, etc. 

[0077] To use the jump start function, the DC output terminal 136 may be coupled to the 

external battery 104 (i.e., the battery to be charged/jumped, whether directly or indirectly) and the 

user interface 138 may be used to activate the boost feature. If the compact battery charger 102 is 

being charged when the jump start function is selected, the display device 114 may indicate that the 

jump start function cannot be performed while the compact battery charger 102 is charging. If the 

clamps are improperly connected (e.g., reverse polarity or disconnected), an aural alarm may sound, 

and the display device 114 may display a warning message, such as "Warning - Reverse Polarity" or 

"Warning - Battery Disconnected." Conversely, if the clamps are properly connected and the compact 

battery charger 102 is ready for use, the display device 114 may display a standby message, such as 

"Jump Start Ready." 

[0078] If the compact battery charger 102's jump start function is attempted twice within a 

predetermined time period (e.g., a minute), the jump start function may be prohibited until the 

compact battery charger 102 has cooled down. During the cool down period, the display device 114 

may display a cool down message, which may also indicate the remaining time for the cool down 

period. 

[0079] If the external battery 104's voltage is too low for the compact battery charger 102 to 

detect that the clamps are connected, a manual start procedure (e.g., the manual ovenide) may be 

selected to enable the jump start function. To use the manual start procedure, the DC output terminal 

136 may be coupled to the external battery 104 and the user interface 138 may be used to activate the 

boost feature. For example, the same button may be used to trigger the jump sta11 function, but 

23 

EXHIBIT 1002 
Petitioner ADC (IPR2024-00577)Page 1848 of 2235



WO 2016/025869 PCT/US2015/045335 

instead of a momentary press, the button may be pressed and held for a predetermined period of time 

(e.g., about 2 to 10 seconds, more preferably about 5 seconds) until the display device 114 displays 

the standby message. In certain aspects, the manual start procedure may override safety features to 

ensure that power is delivered regardless of connection status. Accordingly, the compact battery 

charger 102 may energize the clamps and cause sparking if they are touched together (i.e., shorted). 

[0080] Figure 2 illustrates a flow diagram 200 of an example method for providing the jump 

start function using a compact battery charger 102. The process sta1ts at step 202, which may be 

initiated by the user actuating a jump start function button on the user interface 138. At step 204, the 

compact battery charger 102's processor 128 determines, using one or more sensors, whether the 

temperature of the internal battery 150 is within an operating range. For example, if the temperature 

of the internal battery 150 exceeds a first predetermined shut-off temperature threshold, a warning is 

provided at step 220 indicating that the internal battery 150 is too hot. Similarly, if the temperature of 

the internal battery 150 does not meet a first predetermined shut-off temperature threshold, a warning 

is provided at step 220 indicating that the internal battery 150 is too cold. Otherwise, the process 

proceeds to the next step. 

[0081] At step 206, the compact battery charger 102's processor 128 determines whether the 

state of charge for the internal battery 150 is within an operating range. For example, if the internal 

battery 150's state of charge does not meet a predetermined charge level threshold, a warning is 

provided at step 220 indicating that the internal battery 150 is not adequately charged. Otherwise, the 

process proceeds to the next step. 

[0082] At step 208, the compact battery charger 102's processor 128 determines whether the 

internal battery 150 is being charged. If the internal battery 150's is being charged, a warning is 

provided at step 220 indicating that the internal battery 150 is being charged and cannot be used to 

provide the jump start function. Otherwise, the process proceeds to the next step. 

[0083] At step 210, the compact battery charger 102's processor 128 determines whether an 

external battery 104 is coupled to the compact battery charger 102 (e.g., via clamps coupled to the DC 

output terminal 136). If no external battery 104 is detected (e.g., by measuring a voltage or resistance 

across the battery terminals), a warning is provided at step 220 indicating that the external battery 104 

is not detected. Otherwise, the process proceeds to the next step. 

[0084] At step 212, the compact battery charger 102's processor 128 determines whether an 

accessory is currently coupled to, or otherwise using, the compact battery charger 102 (e.g., via DC 
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output terminal 136 or an AC output terminal). If an accessory is detected (e.g., by detecting a load or 

other cmTent draw at an output terminal), a warning is provided at step 220 indicating that the internal 

battery 150 is in use and cannot be used to provide the jump start function. Otherwise, the process 

proceeds to the next step. 

[0085] At step 214, the compact battery charger 102's processor 128 determines whether an 

external battery 104 is properly coupled to the compact battery charger 102. If a reverse polarity 

condition is detected for the external battery 104, a warning is provided at step 220 indicating that the 

external battery 104 is improperly connected. Otherwise, the process proceeds to the next step. 

[0086] At step 216, the compact battery charger 102's processor 128 determines whether the 

compact battery charger 102 is in a cool down period. For example, as noted above, if the compact 

battery charger 102's jump start function is attempted twice within a predetermined time pe1iod (e.g., 

a minute), the jump start function may be prohibited until the compact battery charger 102 has cooled 

down (i.e., the predetermine time period has elapsed). Accordingly, if the jump start function has 

been performed within a predetermined period of time, a warning is provided at step 220 indicating a 

cool down message, which may also indicate the remaining time for the cool down period. After the 

predetermined time period has elapsed at step 222 (e.g., using a timer), the process may proceed to 

the next step. 

[0087] At step 218, the compact battery charger 102 is ready to perform the jump start 

function, whereby boosting energy may be output to the external battery 104 upon actuating the jump 

start function button on the user interface 138, or automatically. The boosting energy may be 

provided for a predetermined period of time, before shutting off. For example, the boosting energy 

may be provided for 1 to 60 seconds, more preferably 5 to 30 seconds. 

[0088] A warning may be provided at step 220 via one or more of a display device 114, a 

speaker 124, or to another device (e.g., a portable electronic device 152) via a communication 

network. The message may indicate to the user one or more statuses/conditions of the internal battery 

150, external battery 104, and/or of the compact battery charger 102, such as those illustrated in Table 

A. 

[0089] At step 224, the process may be reset such that the process is repeated. The reset 

feature may be manually triggered (e.g., via a button) or automatically once a predetermined 

condition is met. For example, if the temperature of the internal battery 150 is outside of the operating 
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range, the system may be automatically reset once the temperature of the internal battery 150 returns 

to the operating range. If a reset is not selected at step 224, the processed exits at step 226. 

[0090] In certain aspects, a manual override option may be selected (e.g., at any time) that 

causes the compact battery charger 102 to proceed to step 218, the compact battery charger 102 is 

ready to perform the jump start function, regardless of the status of the internal battery 150, external 

battery 104, or of the compact battery charger 102. Further, the compact battery charger 102's 

processor 128 determines whether the voltage of the internal battery 150 or the external battery 104 

exceeds a predetermined threshold, in which case charging and/or boosting is prohibited to prevent 

overcharging. 

[0091] The above-cited patents and patent publications are hereby incorporated by reference 

in their entirety. Although various embodiments have been described with reference to a particular 

arrangement of parts, features, and the like, these are not intended to exhaust all possible 

arrangements or features, and indeed many other embodiments, modifications, and variations will be 

ascertainable to those of skill in the art. Thus, it is to be understood that the invention may therefore 

be practiced otherwise than as specifically described above. 
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What is claimed is: 

Claim 1. A compact battery booster comprising: 

a processor; 

a display device operatively coupled to the processor, wherein the display device 

displays a status of the compact battery booster; 

a storage capacitor and an internal lithium ion battery, each of said storage capacitor 

and said internal lithium ion battery configured to provide a boosting energy to a vehicle coupled 

to an external battery; 

a direct current (DC) output tenninal configured to electrically couple with the 

external battery; 

a single-ended primary-inductor converter configured to receive a variable input 

voltage between 5 volts DC and 20 volts DC and to output a predetermined output voltage to 

said storage capacitor and said internal lithium ion battery; and 

a power management circuit operatively coupled to the processor, the power 

management circuit configured to electrically couple the DC output terminal with said storage 

capacitor or said internal lithium ion battery, thereby providing the boosting energy from said 

storage capacitor or said internal lithium ion battery to said vehicle. 

Claim 2. The compact battery charger of claim 1, wherein the storage capacitor is a 

supercapacitor. 

Claim 3. The compact battery charger of claim 1, wherein the storage capacitor 

draws a charging current from the external battery. 

Claim 4. A compact battery charger comprising: 

a processor; 
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a display device operatively coupled to the processor, wherein the display device 

displays a status of the compact battery charger; 

an internal lithium ion battery, said internal lithium ion battery configured to provide 

a predetermined output energy; 

a direct current (DC) output terminal, wherein the DC output terminal is configured 

to couple with an external battery; 

a single-ended primary-inductor converter configured to receive an input voltage 

within predetermined input voltage range and to output a predetermined charge voltage to said 

internal lithium ion battery; and 

a power management circuit operatively coupled to the processor, the power 

management circuit configured to electrically couple the DC output terminal with said internal 

lithium ion battery, thereby providing the predetermined output energy from said internal lithium 

ion battery to said external battery. 

Claim 5. The compact battery charger of claim 4, further comprising a 

supercapacitor, wherein the single-ended primary-inductor converter charges the supercapacitor. 

Claim 6. The compact battery charger of claim 4, further comprising a 

supercapacitor, wherein the supercapacitor draws cmrent from the external battery to charge the 

supercapacitor. 

Claim 7. The compact battery charger of claim 4, wherein the predetermined input 

voltage range is 5 volts to 20 volts. 

Claim 8. The compact battery charger of claim 4, wherein the predetermined charge 

voltage is greater than the input voltage. 
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Claim 9. The compact battery charger of claim 4, wherein the predete1mined output 

energy is a boosting energy for starting an engine coupled to the external battery. 

Claim 10. The compact battery charger of claim 4, wherein the predetermined output 

energy is a charging energy for charging the external battery. 

Claim 11. The compact battery charger of claim 4, further comprising (1) a reverse 

polarity sensor configured to detect a polarity of the external battery; (2) a temperature sensor 

configured to detect a temperature of said internal lithium ion battery and to provide a 

temperature signal to said processor; and (3) a voltage sensor configured to detect a voltage of 

said internal lithium ion battery. 

Claim 12. The compact battery charger of claim 4, further comprising a removable 

internal data storage device. 

Claim 13. The compact battery charger of claim 4, further comprising an internal 

induction coil, wherein the internal induction coil receives energy from an electromagnetic field 

created by an external induction coil and converts the electromagnetic field to produce the input 

voltage. 

Claim 14. The compact battery charger of claim 4, further comprising a second DC 

output terminal, wherein the DC output terminal provides a boosting energy for starting an 

engine coupled to the external battery, and wherein the second DC output terminal provides a 

charging energy to a portable electronic device. 

Claim 15. The compact battery charger of claim 14, wherein said second DC output 

terminal is a Universal Serial Bus (USB) port. 

Claim 16. The compact battery charger of claim 4, wherein the display device enters 

into a sleep mode after a predetermined time period of inactivity. 
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Claim 17. The compact battery charger of claim 4, wherein the DC output te1minal 

runs a predetermined current through the external battery to preheat the external battery. 

Claim 18. The compact battery charger of claim 4, further comprising a DC to 

alternating current (AC) converter coupled between the internal lithium ion battery and an AC 

output terminal. 

Claim 19. The compact battery charger of claim 4, further comprising an internal 

data storage device, wherein the internal data storage device backs up digital content stored to a 

portable electronic device via a USB port. 

Claim 20. A compact battery charger comprising: 

an internal lithium ion battery, said internal lithium ion battery configured to provide 

a predetermined output energy; 

a direct current (DC) output terminal, wherein the DC output terminal is configured 

to couple with an external battery; 

an internal induction coil, wherein the internal induction coil receives energy from 

an electromagnetic field created by an external induction coil and converts the electromagnetic 

field to produce an input voltage; 

a DC to DC converter that receives the input voltage and outputs a predetermined 

output voltage to said internal lithium ion battery; and 

a power management circuit operatively coupled to the processor, the power 

management circuit configured to electrically couple the DC output terminal with said internal 

lithium ion battery, thereby providing the predetermined output energy from said internal lithium 

ion battery to said external battery. 
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Claim 21. The compact battery charger of claim 19, further comprising a removable 

data storage device. 
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Emergency power supply 

Abstract 

The invention relates to an emergency power supply which comprises a shell body. A battery pack used for storing electric 

energy is arranged in the si1ell body, and an input end of the battery pack is connected with output ends of a charging circuit 

used for charging the battery pack and a solar panel input circuit. An output of the battery pack is connected with a large current 

output circuit used for outputting large currents when an automobile is started, and an extemaUy connected battery intelligent 

detecting system is connected between the battery pack and the large current output circuit The emergency power supply is 

convenient to charge, capable of outputting large currents for starting an automobile, and capable of accurately controlling 

current output. 
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1. �wm,gE:!!fJl, 'P1ttJ[,1*, JiJrj£J[,1*sl.J pgffl1w:'i=�ffl r1it�E:!!f:rtsl.J E:!!tmtli (4), Att

tiEtEr :J3/rj£E:!!tmili C 4) BI.JffiA!i/m£jffl rmJifrj£E:!!ttl;£Ji ( 4) ft Ef!.BI.JJE Ef!. E:!!Ri (1 ),A�l3 f:!EfR 

ffi A E:!!Ri ( 2) 61.Jffi lli ft/m�*' ?Jrj£E:!!ft11£Ji ( 4) BI.Jffi lli !1/m�*� ffl rFC:$Ja z9Ja1ffi lli A E:l!t11E 

BI.JA E:!!tJiEffi lli E:!!Ri C7 ), }3/Tj£ E:!!tmtli ( 4) £j }3/Tj£jc E:l!t1Effilli �ft* C7) zrs:i�*� !!Hi E:!!ttl;� 

f:rt1i:11J1u*m (6)0 

2. ttzi$;tx.tu�* 1 JiJrj£sl.J�w@i,'-�imL AtttiE:a-=r :Jifrj£E:!!tmtli ( 4) rn t:Jf�niJcmL

�nfi,W��-�fiQ)G�nfiAtt�,t:JA�Q)G���-Am�BI.Jfi��E:!!�$�Q)G* 

Jffttlinxi, A!rntr llif4mili���§'. fl!% DC-DC ifii]& Ef!.li'% Ulz LED 00:z9J Ef!.fl!% C 12), &fl!%Bfrj£ DC-DC i}aJ 

fu�ft*:ql:cj MCU NmLl E:!!Ri ( 14)�ti, }3/Tj£ MCU NmLlE:!!Ri ( 14)ili�*� ffl T ��i�J§L,g E:!!ill 

BI.J Ef!.� BI.J�f:rt LED Ef!.���*tJE C 8), }3/Tj£ LED 1&gi}J Ef!.ft% ( 12) BI.Jffi tl:\ft/m�ti� LED Jffl � 'kJ 

( 13), mj£ E:!!tmtli ( 4) sl.JrJ3ftimJt��ffl r1i=rft mj£ E:!!tmtli c 4) s1.J:q1,Hi=rP E:!!Ri ( 3) 0 

3. ttzi$;tx.tu�* 1 mj£sl.J�frr @;g �ill, AtttiE:ar :Jifrj£!Jr* E:!!tm�f:!MfttlJlu*tJE ( 6)

'P1 tt ffl T � ti Yr* E:!! ttl; BI.J £I� E:!! mi:* ' flz 1$ :rft tlJ1U1t � N mLl E:!! � � jffi_ Q)G WT 7T BI.J ii! �ff' ffl T 

iJU11J!Jr*mn E:!!1liQ)Gfi �� 1a Z9J E:!!tm sl.J E:!!K 61.J E:!!K iJU1'J*tJE, 1z iJU11Jiffi.ti!lr*1a iJJ E:!!Rtsl.J 

E:!!�B1.JE:!!�mm*m,mj£mE:!!ffB1.J��E11.Jr33!i!m�*mj£E:!!&mm*m,mj£mE:!!ffB1.Jm 

A !1/m � * Ef!.fu iJU1tJ * tJE, Jifr j£ ii! E:!! ff BI.J ffi lli ft/m � * Jifr j£jc E:!! ti �u lli E:l!fti ( 7 ) , m j£ iI � E:!! mt 

*jffi_ ti J=iJ ill tt 1W & *tm * �* Q)Gjffi_ ti�* r ?Jrj£ E:!! ttl; £Ji ( 4) tt m ,f}k M !i/m Bf.J ���ti, m j£

J=iJ ffitf;t �JJ & *tm * l:cj Bfrj£ E:!! tm £Ji C 4) BI.J tt 1D. tlk� *, Jifrj£ E:!! lli iR111J * tJE l:cj Jifrj£ £I� E:!!ml:*

�ti, JiJrj£mE:!!ffj;J 12V � 24V il!E:!!ff, E:!!fliE=tJlt!�j;J 20A � 300A, Ht!J{l'[j;J 4 � 6 '1'", Jifrj£!Jr*

E:!!t'tl! �f:rlt:rfttlJlu*m ( 6) WET Jifrj£@,g E:!!ill BI.J !Jr$, iffi.til=iJffitt!W &*ffi*l:cj Jifrj£@�, Ef!.

f)j � *, $( w w:'i= T Jifrj£@,g E:!! ill 61.J pg $ '> rm £I� �mi:* w:'i= T Jifrj£@,g E:!! tJ! 61.J !JH'ffl 0 

4. ttzj$;txtu�* 3 JiJrj£sl.J�frr@,g E:!!ill, AtttiE:ar :Jifrj££I� E:!!mi:*JJ\.111J £j !7rffl1 E:!!

tms1.Jrrmtlk�tt�*a1, *j;J*xt�t§, Jifrj£E:!!& m111J*tJE��B1.J& fflE:!!&A rr, � IJ!U&ffl 

Ef!.&Am, *�, ?Jrj£rrBI.J& fflE:!!£Ej;J a� b Bf.Jm[E, Jifrj£ a 7'J 6 � 24V, b 7'J 9 � 30V, �m 

a1, a /J,r b : §&tm E:!!£kj;J a� b, Jij;J rrrna1, Jifrj£iJ! E:!!ffBI.J� �;f�flj E:!!1t �, fr1:l!}2Jfl iL 

ffi lli ft/m l:cj ?Jrj£:j( E:!! fJiE ffi lli E:l!fti ( 7 ) � iffi., i�@,g E:!! f)j 3T p� xt Yr* BI.J w ½ :itt1T jc E:!! tlit 1� E:!! , J1t: 

a1, Jifrj£ � t;11 iR111J *tJE:rfttlJlu t£tiJiJrj£jc E:!!t11m lli E:!!Rt ( 1) a� E:!!t11, *i� E:!! t11/J,-=r c a1, c 7'J 

O. 1 � lOA, Jifr j£ ii! � ff Bf.J � � M ft/m Bf.J Ef!. 1t � m � , frl:l! B WT 3T , ffi lli ft/m WT 3T l:cj m j£ A Ef!. ti ffi

ili E:!!Rt ( 1) sl.J�*' 1� Jtxt:9r*a�w ½ * �t11iJ �, mj£* E:!!tlitmili E:!!Rt ( 1) a�m lli E:!!&A

DC12V $( DC24V, ijfaHsJ E:!!tij;J lOOA � 600Ao

5. flz1'1s*x.tlJ�:Jt 2 Jifrj£sl.J�frp @,g E:!!im, AtttiEtEr :Jifrj£ DC-DC ifiiJEE E:l!fti'P1ttm lli

Ef!.IBA 19V BI.J DC-DCl 9V fr Ekffi tl:\ E:!!Ri (11) ,ffi ili Ef!.IBA 12V BI.J DC-DC12V ffi tl:\ E:!!Ri (10) l:J 

lzffilli Ef!.&7'7 5V BI.J DC-DC5V �i&ffilli E:l!fti(9)o 

6. flzi$:fx.tU�:Jt 5 Jifrj£61.J�frp @,g E:!!ill, AittiEtE r :Jifrj£ DC-DC12V ffi ili E:!!Ri ( 10 )BI.J

ffi lli ft/m � *� ffl r ':& lli WtR ft� BI.J tR W * tJE ( 15 ) , ffl r �� Jifr j£ E:!! tm tli ( 4 ) ffi lli BI.J 1t ti E:!! t{ 

t�A:SttJiE E:!!BI.J:iJE�ff �fti C 17) l:J,&J=§ rmBfrj£ E:!!tmtli ( 4) :IJO�BI.J�f:rtJJO�*m ( 16 )o 

1. ttzj$;txtu�* 6 Jifrj£61.J�w@,g �tJJ, AtttiE:ar :Jifrj£:iJE�ff E:!!Rt c 11) mlli sl.J:St

tJiE E:!! BI.J E:!! & j;J 110 v � 2 20 v, BIT j£:iJE� ff E:!!Ri C 1 7 ) pg Er Jifr j£J[, 1* BI.J pg $ Q)G w !!Hi r ?Jrj£ 

J[, 1*0 
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8. ttzffl;txtu�* 6 PfiJ£61�#@1Pt!�, Jtt�vEtEr :PfiJ£�etJJ01:�f�m (16) 'E1=rt�

t�r PfiJ£ �tmfll ( 4) 611JrtLl 61JJomii�wJJom�J, !Ilr1i 13ftrJ=ifiJ£ �1mfll ( 4) 611Jr* oo #1=51Jo 

mH �1Jom��*61mFJ& �rn, &Ja i;b�etJJ01:�*t-1E ( 16) 611JomJa i;JJH* ;J3/TJ£sqJJomii 

�JJ0fil�61 �p]. ffi61ffielfilA 0. 1 Q � 10 Q ;tD15tRJE?fiJ£ �tmt]. ( 4) *0061:ftt!lLtJtztH& 

At, t sqffielfilA O � 70
°

C 'Jlta1, tJ:,ffJJomJai;}J:,ff*, tfJlljiJ=ifiJ£mFJ&�[:5].1z�fLlmJ£ MCU 

NmU �!El ( 14) asJ=iki��tmf]. ( 4) 61*ffitH&/J,r t, ITTIJJJomJa �}J3f*tT3f, JJOfilii�JJomim 

61Mftim�Jll �t)[, 3f P�xt J=ifij£ �1filf]. ( 4) it!:1i1Jom, tln5tRJEil0fil61S1r'sJA�u1uJEil d, d 61 

ffielfilA 10 � 300s, §J=ifiJ£�tmfll ( 4) as*ffitH&:it:ftl-tJtztH& t S1, JJot�Ja i;JJ:,ff* § i;JJ!m 

*, � w :':13 JJo m sq a1 rs:i :it: iu d a1 , � etJJo m ¥ t-JE as JJo m � IE!& § i;b im * 0 

9. ttzffl ;txtu � * 1 mJ£ 61 �frr@ �, � �, Jtt�vE t'E r = PfiJ£Y;:J� A m�2;t;J JJJL ti3*�;t;,t

JJlt�ti15'f,J JJlt61 IJrJt'.:., J=ifiJ£:k[:513 eM1HtuA �� ( 2) R:'i=rmJ£Yt'.:.f*sqlJHIJW, J=ifiJ£:kPl3 eMR$tu 

A�1Ei(2) 61J}J2¥7'J 0. 5W � 5OW,$JmA�l±A 5V � 25Vo 

10. f[z ffl ;txtu � * 1 m J£ 61 � 1rr @:g � tm , Jtt� vE tE r : PfiJ£ � tm tll ( 4) sq $tu ti::! ftlm 1=c; Pfi

J£1Jr * � tm � et m: 1JJrn ¥ m ( 6) z rs:i �� *� � 1Jz -t1 � w PT,�� ITT f* Pi ii ( 5), Pfi J£ 1* Pi ii 

( 5) 61 �-Z,1t,7'J 5OA � 5OOAo

11. ttzffl;txtu�* 3 mJ£61�#@:g �tm, Jtt�vEtEr, PfiJ£�iiiR111J¥ml'l1 �IE* (62)

'E1t15 :�t'f&�-JJ>C:Att U3, �%¾ SGM8591, �p]. Rl2, Rl3, Rl4, Rl5, Rl6, Rl 7, Rl8, R2O, 

R2LRS, �it- C9,Cl2, 3f*=t1zi'g D4, �%¾ IN4148, U3 6/,Jig)Jtp 1 ��, U3 61'gMP 21=c; Rl6 

as�ftim, Rl5 1'11�ftiffl, R21 61�ftiffl�t�fr�!EQ, U3 61ig!Jtp 3 1=c; Cl2 61�ftim, RS 1'11�ftim, BT2 1'11 

ffti:&�t�fr�!EQ, U3 61'gMP 41=5 BTl 61fftf1z, RS ITT!h�ftiffl�jrQ*:f:il!., U3 6/,Jig)Jtp 5 ��. U3 

61ffMP 6 1=c; R2O ITT�ftiffl, R21 61:'fj�ftim, D4 B1iEt1z�*fr�!EQ, R2O 61:'fj�ftiffl1=cj Cl2 61:'fj� 

ftw�*, U3 61ig!Jtp 7 l:cj vcc ftlm ,  C9 6s�ftiffl�*fr�!EQ, C9 ITT :'fj�ftim*:f:fil, U3 61'g)JtP 8 �±,

D4 61fftt1z* Rl7 61�ftiffl, Rl 7 61:'fj�ftiffl1=cj Rl8 61�ftim, IN2 ftw�*fr�!EQ, Rl8 61:'fj�ftiffl* 

:f:-tg, Rl5 61:'fj�ftiml:cj Rl2 61�ftiffl, Rl3 61�ftiffl, Rl4 1'11�ftiffl�*fr�!EQ0 

12. ttzffl;txtu�* 11 mJ£61�#@:g ��. Jtt�vEtEr :PfiJ£ �1± iR111J ¥t-1t61 �Rt&

(61 )7E1t15 :50(�-JJ>C:Att U2, �%¾ U1358, -ft/ml&-1±�� UL�%¾ 7805, �p]. RLR2,R4, 

R5, R6, R7, R8, R9, RlO, Rll, �it- CL C2, C3, C4, C5, C6, C7, C8, � t�£=i2zff DL D2, �% 

¾ SS14, -ftlmpJiJaJ?ttlif.£11ttm U4, �%A TL431, U2 asig!Jtp l l:cj R5 61�ftiffl, C5 ITT�ftim, C4 

61�ftiffl�*fr��, R5 61:'fj�ftiffll:cj R6 61�ftiffl, INl ftim�*fr�!EQ, R6 EJ{j:'fj�ftiffl*:f:il!., U2 61 

igMP 2 l:cj U2 asff./JtP 5, Rll as�ftim, U4 El1PJH1z, U4 B1��tR, Rl6 as:'fj�ftim�*fr�!EQ, Rll 
'!-t i:;:::t •LU� 'LU ft!-tm');H±p I::=: '!-t i:;:::t 'LU ft!-t 'LU � ft!-t •LU ft!-t •LU•i;-:�-fr B'J::n�!.lrm1:� VCC :sroo, U2 J:J'J § flA 3 �J C5 6'J::n�:sroo,Rl J:J'J�!Irru,Rt J:J'J�!.lrm,R8 J:1'J�:srooJ:E1i,;u:�

!EQ, Rl 61:'fj�ftiffl* C4 :'fj�ftim, U2 astgMP 4 l:cj R7 as:'fj�ftim, U4 61f:5St1z, R9 ITT�ftim�jrQ*:f:il!., 

R8 61!h�ftlm1=c; 02 1'111rtt&, Rio 61�ft1m�*tt��, 02 61IEt1z* BT2 1'11IEt1z, u2 61trMP 6 l:cj 

RlO as :1j �Yim' R9 1'11 :1j � ft/m' C6 as� ft/m' R2 61 � Yim�*fr �!EQ, U2 1'11 'g MP 7 l:cj C6 BS :1j �Yim' 

C7 61�ftiffl, R4 61�ftiffl�*fr�!EQ, R4 ITT!h�ftiffl* A ,8, C7 1'11:'fj�ftifflt� R2 ITT!h�ftim, U2 61 

igMP 8 l:cj C8 as�ft/m,C2 1'11�ftiffl,C3 61�ft/m,Ul 61'g!JtP 3, vcc Yim�*fr�!EQ, C8 61:'fj�ftiffl* 

±il!., C2 61-'h�ftim-f0 C3 61:'fj�ftiffl�jrQ}�±fil, Ul 61ffMP 1 l:cj Cl 61�ftiffl,Dl ITTffttliz�*fr��, 

Ul ITT"g!Jtp 2 l:cj Cl 1'11:'fj�ftiffl�jrQ*:f:fil, Dl asiEtliz* BTl B1iEfRo 

13. ttzffl;txtu�* 12 PfiJ£ITT�frr @:g ��. Jtt�vEt'Er :PfiJ£� �ttITT �IE* ( 63 )"EL=rt =

3 
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�filml�lli�J=, U5, �%£ XC6219, ��Ji R3, R19, R22, �4-f ClL C13, C14, �t�£=f1Hf D5, 

�%£ ss14, Mcu �fM�J=, 11. �1Mn:¥--: QL Q2, Q3, �%£ sr2300, m��. us 61'1'fJJ!IJ 1 l=j

c13 E11.J�fi1m, us 61'1'f H!P 3, vcc filmJ£*tE�®, us 61'1'f H!P 2 l=j c13 61.J :!h�fi1m ,c14 6"J�fi1m ,11 61

'1'fH!P 2 �®t�±i/1, us 61'1'fH!P 4 ��, us 611'fJJ!IJ s l=j C14 61:!h�film,Jl 61'1'fH!P 1 3£*R�®,

Jl 61.JigJp 3 * INl film, Jl 61ffH!P 4 * OUTl film, Jl 61ffH!P S * IN2 ft/m, Jl 611'fH!P 6 * OUT2

film, Jl Et�ffH!P 7 ��. Jl Et�ff.H!P 8 ��, OUTl ft/m* R3 61.J�ft!m, R3 61:!h�film* Q2 61.JffltJk, Q2

611!rlHJk l=j Q3 61.J � tlk, R 13 6"1 :!h � film 3£ * tE � ® , Q3 6"1 IHJk * R 12 61 :!h � ftlm , Q3 6"1 ffi tlk3£ *

AB, Q2 61�t1z1=j Q1 61.J�tlk, R14 E11.J:!h�ft!mJ£t�tE��, Q1 a�mt&* R19 61�ft!m, R19 61:!h

�ftlm* OUT2 ft!m, Ql 61i)r-JHJkl=j D5 61IEtJk,�1!����61�ftlm3£*R�®, DS 61ffi-tJk,�I!��

� � 61 :!h � ftlm, �I!�� 6"1 ,m, n* ,8 61 � ftlm, R22 61 � film l=j BTl 61 IEtlz3£*fr �®, R22 61.J :!h �

film* C 11 Et�� ft/m , C 11 61.J :!h � film l=j �]! � � 61.J ,m, :rf 1� ,8 61 :!h � ft/m , BT 2 61 IE tlk3£ *fr�� o 
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�JKtvU� 

[ 0001 J * 'fe:. � � r 1i ti E=1! ill �JJ!�, Jl. 1;¢� Ez � 1rr PI 7'J $ 1rr i& ¼�1� E=1! ill st@ ;g E=1! ill o 

[0002J �m:ff f4tt:B"J B ffi Jj �, J\.1fJ �tJt7J( � st B :fulti i%'J, FC$, �tfl, E=l!Jillf, ���t!Hfl� JvG 

.7'1 A 1fJ1-:ft, t±:\f}j'f l2},Ezn[tr&,¼Bq1m&b, B11'J:f;5J*ffi E=l!¥th1� El!,� £i:K� E=l!ill, �i¾,�ift:K 

Jt Jl.lf B"J :IJJ 1:1t' * A 11'] B"J 1-: ft* *i� $ �if: 0 !ELtlL xt@ �,frp � &b ' r %J'.)J �1�lf t§@B"J JE 

E=l! H , 1:1t � �i 2 20v aq rn E=I! tt tff<: .JvGt§ R E=I!& B"J li 11it E=I! fJl xt Jt :itt1T JE E=I!, {B ¾ � 1rr JE � H x 1! 

fwiJE? >7r JE �B"J�;JL jtJtxtrre$rm l§, ����iHT�:ffxB"J [bl�, t�JJ!J¾tEmO�i=p B"J 

re$ , !El � #li �; � )E� � i!l'r.& d 11£ q�x1HT :ff x, * 1f ffi � % * q� $ � fiL 

[0003] fJ]l lf i=p 00 �:flj Xi¥Pt CN10168597 4A 0 :rf T �,frp;fg;i}J �ill, 'E1t15 E=l!f-ili.£JL JE � E=l!Ji!t, 

MCU mH�mLl E=l!Ji!t, DC-DC i,Ja1£Effi tr\ �Ji!t, Jiffj£JE � E=l!Ji!ti&lf PJ -'=cj >7H'fl3 �ill at� 6"1$im>J1iffi, ?fr 

;£JE � E=l!Ji!ti&lf B"1$® t±:\ ftim-'=cj �i-ili.£]. E=l!a�, E=l!i-ili.£].� a1 -'='l MCU t'f1NmLl E=l!Rt;fo DC-DC i,Ja1£Effi 

t±:\ �Ji!t�at�, MCU t'f1�mLl �Ji!t�at�:fft�mLlJE ��Ji!t;fo DC-DC i,Ja1£Effit±:\ �Ji!t, *ffl _t;£tt: 

* 7J � B"J lf :fult:5r� ¾ : � Ji!t %Ha, 1,$:19-� /J\, $£ J7j if: r ffi w, jH� �, � 1:1t1t" :IJJ $1in tE.11£ ;f P

$:IJJ�,�PJl2,J,�fflrnE=!!JE�,XPil2,J,mtt����B"Jffit±:\tt��*$#�-=f�&b���

JE � , � llt!., ffi w ;f P 1!f ffi 1J if: o it $ it �:f!J m� 1R T $ ,frp � £E � � B"J ffi t±:\ Ji Jl. lf § JE El! :IJJ 1:1t,

1a Jt�Jt.¼ * �11itffi t±:11:1tn, �1:1tft 7'Jre$JB i;}J E=l!1Jl, :'h >1r, it$ if =tftt:i=p E!"1 �ti$® t±:1 FP:t:g 

7'JH¥liE�, rmtE:f.ffi�i=p, iftlf1�$>1Hfl3i&¼¾��ffiA5:C};1t�, Jiff l2,J, it $il�:f!Jiftxf�m�tR 

�� i& ¼ El"1 r[{ii a1 {� � rbl � o 

�HJ:HAJ� 

[ 0004 J * 'fe:. sJI B"J § El"1 tE r � t±:\ � ,frp § � JE � n if:, PI A E=l! ti ffi t±:\ ffi r re$ JB i;JJ , ft 1:1t 11£

lrftl N mLl 1:: E=I! ti ffi t±:\ s"J@;g E=I! ill o 

[0005J 7'J:it:f!JJ1t § aq, *'fe:.�*ffl l2J, rtt:*n� : 

[ 0006 J � # @;g � ill , 'E1 =rt ::X 1;¢, Jiff J£ ::X 1;¢ st pq ffl3 i& :'i= lf ffi r 1i1 � E=I! 1:1t st E=I! t-m £Ji, ?fr;£ E=I! 

�fflB"JffiAftim-'='lffir*mJ£�¥1hfflJE�El"1JE���,�ffi��ffiA��El"1ffit±:lftima�,m 

J£��fflB"Jffit±:1ftima�lfffirre$JBi;JJs-tffit±:11::E=l!�El"1*��ffit±:l��.mJ£�¥1hffl-'='lm 

J£1:: �1lIEffi t±:1 E=l!�zrsJa�lf >1r� �1m�1:1t�11J!u¥�JE0 

[ ooo 1 J Jt i=p , Jiff J£ E=I! tm £Ji rn l2J, 11� � We 'flfL ft! �!HEL i� it l_ifu � 51:: w � l_ifu � w 7'J IE tR , w, Am: 

���:;& �7'JJD.fJis{_Jffl!. �-=f ��$ l&c�#l&c£JiJvG, Jtffit±:\Yim�at�lf$ Ji!t DC-DC�& �Ji!t 

l:JJ]z LED }Jgi;}J E=l!Ji!t, �Ji!tJiffj£ DC-DC i,Ja1£E ��:f:)J-'=cj MCU �mu E=l!Ji!tat�, Jiff;£ MCU NmLl �Rt� 

a�lf ttj T lm.1Jdt@;g E=l!illaq �;st�1:1t LED E=l!;Jm.�¥�JE, Jiff;£ LED }Jgi)J �Ji!tB"Jffi t±:\Yim 

a �lf LED Jffi �:tr, mJ£ E=I! tm£li st 1:9 f4m * 1&clf ffl r f*=rf1 Jiff;£ E=I! tm £Ji st :f;5J 1Jr 1*111 E=l!Ji!! 0 

[ooosJ Jti=p, mJ£>1r� �1m�1:1t�11J!u¥�JE'E1=rtffl -=ra�>1r1� �tmsttI� �#li�,ttzffltt 

ilJ!U 1t % � mLl E=l!Ji!t � m � WT :rf B"J �i � H, ffl r iHJJ1J >7r �ffl � � #li � ffl!. � -=f JB i;JJ � i-fu El"1 El!& B"J 
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� Bs: iR tflj ¥ fJE, Ez.. iRtftJ im. ttfJr * Ja Z9J � � 6"1 � 1,,11. El"1 � 1,,11. iRtftJ ¥ t1t, m � ii � H 61 � � El"1 W3 
Yffij 3£ * Jifr� � lli iRtf1J ¥ fJE, Jifr� ii � H 61 $tu A ft/m 3£ t� � lli iRtftJ ¥ t1t, Jifr �ii � H BI.J $tu t±:1 ft/m

J£*m�*�mmt±:l��.m�u���*±m.ttmM��&*M*J£*�±m.tt�*rm� 
�tmfflrr��rsJ3YffijB"J��J£*,m�mM��&*M*�m��tmfflB"Jrr��J£*,m� 
�lliiRtftJ¥tJE�m�h���*3£t�, m�ii�H7'J 12V � 24V ii�H, �¥,,11.;;��7'} 20A � 
300 A, JJ!P {fr 7'J 4 � 6 '1'-, Jifr �IJH� � rt!! Wet :fft�IJJU ¥ fJE WK T Jifr �f\\1. fJ.i. � � Ei"J IJHf!L ill tt ey ffi 
��&*ffi*�m�@fJ.i.��3£*,�wi&Kr?fr�@fJ.i.��B"J�W,h���*i&Kr 
Jifr�@fJ.i. ��011Jl-Wo 
[0009] *q:i, Jifr�h� ��*?J\.iflj�IJrW �tt!!a�rr�t&�Rtt3£*a1, *7'J*Xt�t§., Jifr�

�lli iRtftJ¥f5Elfil7J'61.J&ffl �1±7'1 tt, � IJ!U&-� �&jJ�, * q:i, m�rr61&ffl �ffjJ a� b 
61.J mm, Jifr� a 7'J 6 � 24V, b 7'J 9 � 30V, � mai, a /J\ r b ; :'3 & ffl �lli� a� b, JijJ rr 
m a1, m�ii � H 6"1 � � 1� ftj �ft%, fMu2- l;fJ �, $tu t±:1 ft/m � Jifr�A � )}[$tu t±:1 �fi!-1t 61ffi Aft/m � 
im., �R fJ.i. � � :rf :m xt IJH� 6"1 i& ¼ itt1TA � Jlrt ff¾ �, Jlt a1, Jifr� � 1,,11. iR tftJ ¥ tJE :fft11JJu �2.ttJifr� 
A�t,,1tffitl:\�fi!-1t6"1�1lrt,*i��1,,1f./J\r c ai,c jJ o. 1 � 10A,Jifr�ii�H61��Mftim6"1�ft 
% ¥f11ft:, fM! }2- Im :rf , ffi t±:1 Yffij Im :rf � Jifr � A � 1,,11. ffi t±:1 � fi!-1t 61.J 3£ *, 1� Jtxt !Jr* 61.J i& ¼ A � 1,,11.]J)l

�, Jifr�A �flrtffitl:\ �fi!-1t6"1ffitl:\ �lli7'J DC12V � DC24V, �l's] �t,,%7'1 100A � 600Ao 
[001 0] * q:t, Jifr� DC-DC i)aJ)± �fi!-1t�t15ffi tl:\ �&7'1 19V Ei"J DC-DC19V fr lliffi tl:\ �fi!-1t, ffi tl:\
�lli7'J 12V 6"1 DC-DC12V $tut±:\ �fi!-1t�Ez..ffitl:\ �1±7'1 5V 6"1 DC-DC5V p�J±ffitl:\ �Ji!-1to 
[0011] *q:i, Jifr� oc-oc12v $tu t±:1 �Ji!-1t6"1ffi t±:1 ft/m3£*� ffl rtt tl:\ IHIHt % 6"1tlP/f ¥tJE, ffl
T t� m� � Jt!! iR ffi t±:1 6"1 Ejfrt � !it t� 7'J :St 1,,11. � El"1 :ij! � H � Ji!-1t � Ez.. ffl T � m � � tt!! iRJ.m fil 61.J 
Wettmm¥t5Eo 
[0012] *q=i,Jifr�:ij!�H��ffitl:\Er�5tt,,1t�6"1�lli7'J 110v � 22ov,Yf�:ij!�H���K
rm��f;t0"J�W�wfJr*rJifr��1* 0 

[0013J *q:i, m�Wet1Jom¥tJE�:r15�tJEr Jifr� �1mtR0t1Jr1JJm a�1Jomz-t�w1Jom!l, Yli1i
!Yft r Jifr� � tt!!iR 6"1 !Jr* ffi ::ff� 7JO fil ££ �7]0 fil !l 3£ * Ei"J fililtx �PR, Ez..Ja Z9J W et1Jo fil ¥ fJE 61.J 7JO 
1�Jaih** ;JiJr�stnomz-t�nomima� �PRmEl"1mm7'J o. 1 Q � 10 Q ;tJJBtw5EJ1Jr��tm 
iR*ffi6"1ft1!lLtJ�11fil.&7'J t, t 6"1mm7'J O � 70 °C, Jltai' :tT:rfiJOfil)ai}J:rf*, tfim.ttJifr�fil 
if,( �PR& fflfljpfr� MCU �mtJ ��B"JJifr� ��·t!!tRB"J*ffirlfil.&/J\r t, IJliJ1JOfilJaZ9J:rf*tT:rf, 7JO 
.#I. H pr.- -h ;}ti, R- fr}., rtft f"" B ']fl th ,'ti ::rr +,b. v,+ FtJ::'. �¾ th ;>,i.h £A '-I+_,,_ -h .#I. <'ffi L::1:-. 'L!- ' -h ;}ti, fr{-, o,+ 'ol -'-I-,� F.E 
"'' � .!:'-,X,JJO "" }]� l::J'J VY?J Yjffl ---q- JJ.fl. 'i=, {JI[,, _) I Y-1=1 /1'.J /7 I � '--t=.1� ..-J:iJ.tt 1T !JO "'' , Y_IJ,,.J l.., t:l<. 1-tJJO "" l::J'.J 1-1'.J I 13J /'.} 1--'='-l 

5Em d, d a�mm7'J 10 � 300s, :'3Jifr��rt!!iR6"1*ffir!l'r.&�ftj_tJ�rlfil.& t a1, 7JOfilJai}J:rf* 
§ l9J WT*, � w § 110 m 01 a1 rs:i � iu d a1, w et1Jo m ¥ tJE 0t 1Jo m �Ji!* § i}J WT* 0 

[0014 J * q:i, Jifr�� 1* � m!x:rJ m, m��:r;t m�tIB15-:r;t m El"1 !Jr�, JiJr�* PS �M&m A�
fi!-1ti&KrJifr��1*6"Jj/HIJ!U,m�:kPl3�tt&ffiA�Ji!-1t6"1:J:}J$.jJ 0. 5W � 50W,ffiA�lli7'J 5V � 
25Vo 
[0015] * q:t, m� �1filiR61ffi tl:\ ft/m � Jifr�j/r* �tt!!W �t:fftilJJU ¥tJEz. rs:i�J£*� �1jdi�
wm·r��El"11*riz-i, Jifr�f*piz-£ 6"1 �1,,11.� 50A -� 500Ao 
[0016] *q:i, Jifr��1JrtiRtftJ¥m01 �fi!-1t�tr5: ��&JE�JJ)(AH U3, �%¾ SGM8591, �
PR R12, R13, R14, R15, R16, Rl 7, R18, R20, R2L RS, �it, C9, C12, :rf*=�R'l'f 04, �%¾ 
rN4148, u3 011'fMP 1 ��, u3 B"J'l'f}J!P 2 � R16 01�11m, R1s 01�ft1m, R21 0t�ft1mJ£*-tE��,
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u30ttflltP3 1=j  c12 ITT�ftiffi,Rs 0t�i1m,Br2 0tm;t,&ii*fr��, u3 ITTw,� 41=j Bn 0tm;t,&, 

Rs ITT5j�}iffi�lfil:tt:1:-m, u3 0twMP s ��. u3 ITTwMP 61=j R20 ag�ftiffi,R21 0"J5j�ftlm,04 0tIE

tlkii*fr��, R20 0"J5j�}iffi1=j c12 015j�ft1mii*, u3 ITTwMP, 1=j vcc ftlm,c9 0t�ftiffiii*fr 

�lfil, cg ITT 5j�ftiffi*:t:-m, u3 0tw MP s ��, 04 ag mtlk* R1, 0t�ftiffi, R1, 0t 5j�ftiffi1=j R1s 0t

�ftiffi, IN2 ftlmii*fr��, Rl8 6"J5j�}iffi*:f:-fu, Rl5 615j�}iffi1=j Rl2 0"J�ftiffi, Rl3 0"J�ftiffi, Rl4 

6"1 � ftlm ii *fr�� o 

[0011] ;it i::p, JifiiE �Els: i,,g11tJ *m6"1 �Jj!i�=rt : ){;{JE.JJ!J..A::ff U2, � % ¾ LM358, -ftiml�lli 

�Jj!* Ul, �%¾ 7805, ��Ji Rl, R2, R4, R5, R6, R7, R8, R9, RlO, Rl l, �4t,. Cl, C2, C3, C4, C5,

C6,C7,C8, �t�£=flkff DLD2, �%¾ SS14, -ftiffipJiJaJ'.H·iriE£11£i'Jl U4, �%A TL431, U2 6"1

w,lltP l 1=j R5 ITT�ftiffi,C5 0"J�ftiffi,C4 0"J�ftiffiii*fr�lfil, R5 6"J5j�ftiffi1=j R6 01�ftiffi, INl ftlmii

:ttfr�lfil, R6 0"J5j�ftiffi:tt:1:-m, u2 agffMP 21=j u2 0twMP 5, R11 ITT�i1m, u4 0t�flk, u4 01�

�;t,&,Rl6 ITT5j�ftiffiii*tE��, Rll 6"J5j�ftiffi* VCC ftiffi, U2 61ffMP 3 1=j  C5 6"J!fj�ftiffi,Rl 6"1

�ftiffi, R7 0"J�ftiffi, R8 0"J�ftiffiii*fr�lfil, Rl l'tg!fj�ftiffi:ti C4 !fj�ftiffi, U2 6"1ffMP 4 1=j  R7 6"J5j

�ftiffi,U4 6"Jp!3f)k,R9 0"J�ftiffi�Jfil*:f:-fu, R8 01:'h�ftiffi1=j D2 61JJ'tfbZ,RlO 01�ftiffiii*fr�lfil,D2

61IEflktf BT2 61IEtlk, U2 agff}]t;P 6 1=j RlO 01:'h�ftiffi, R9 01:'h�ftiffi, C6 01�ftiffi, R2 s1�ftiffiii

*fr�®, U2 61ffMP 7 1=j C6 01:'h�ftiffi, C7 01�ftiffi, R4 0"J�ftiffiii1ffr�ffil, R4 01:'h�ftiffi* A

,¢,i,, C7 l'tg!fj�ftiffi* R2 l'tg!fj�ftiffi, U2 agff}]t;P 81=j C8 ag�ftiffi, C2 01�11m, C3 01�ftiffi, Ul !'tgff

MP3, vcc ftlmii*fr�lfil, C8 01:'h�ftiffi*±-fu, C2 01:'h�ftiffi:;fO C3 ITT:'h�ftiffi��*±-fu, Ul 61W

MP l 1=j Cl 01�ftiffi, Dl 61JJ'ttlkii*fr�ffil, Ul ITTffMP 2 1=j  Cl l'tg!fj�ftiffi�ffil:ti±-fu, Dl 61IEtlk

* BTl 61IEfbZo

[001sJ ;it i::p, ?friE� �:ff 61 �Ri� t!: -ftiml�lli�J=, U5, � %¾ XC6219, ��Ji R3, Rl9,

R22, �4t,. Cl 1, Cl 3, Cl 4, � t�£=flkw D5, �%¾ SS14, MCU �mu�J=, Jl, �mU:H� Ql, Q2,

Q3, �%¾ sr23 00, itt�:R, u5 01wMP 11=j c13 01�ft1m, u5 01wMP 3, vcc *lmii*fr�®, us

ITTwMP 21=j c13 ag5j�ftlm,c14 01�ftlm,11 01wMP 2 �lfil*:t:-m, us agffMP 4 �±, u5 01w.!ltP

5 1=j  Cl4 01:'h�ftiffi,Jl ITTff,lltP 1 iitffr�®,Jl 61ffMP 3 * INl ftlm,Jl 61ffMP 4 * OUTl ftim,

11 01wMP 5 * rN2 ftlm, 11 0"JwMP 6 * our2 11m, 11 01w.!ltP, ��. 11 0gffMP s ��. oun

ftlm* R3 0"J�ftiffi, R3 01:'h�ftiffi* Q2 6"1i-JJJH,&, Q2 ITT1ilf,&1=j Q3 61i'Jlflk, Rl3 015j�ftiffiii*fr�

®, Q3 l'tgliJtlk* Rl2 ITT:'h�ftiffi, Q3 ITTfflttlkii* A ,8, Q2 61vlfJk1=j Ql ITTvltlk, Rl4 B1:'h�ftiffi

ii*fr�®, Q1 0t.fflHlk* R19 ITT�ft1m, R19 0"J:'h�*iffi* our2 i1m, Q1 0"11iJ;t,&1=j os 01IE;t,&,�

�:ff�� ITT�ftiffiii*fr�lfil, D5 61JJ'ttlk,il:t�H�� l'tg!fj�ftiffi, ii! �HITTffi:H* 1201�ftiffi,

R22 01�ftiffi1=j BTl B1IEtlkii*fr�ffil, R22 01:'h�ftiffi* Cll 01�ftiffi, Cll 01:'h�ftiffi1=j��H

l'tg ffi :H* ,8 61 :'h � ftiffi , BT 2 61 IE tlkii *fr� Jfil o 

[0019] *'ft.S)j 61�:@_5<:1{�A =*'ft.S)j ITT@�, �i'Jj*fflffl!�-=f �1m{"FA �tmtli, Jl�1t_s.

$£, 1t;fR/J", im1 ffl, �ffif'l'sJn!J.. � �1fiEA:, f:rt� &�JE �0"Jt� ,¢,i,, PTiiJE1'=C-$Ja i}J 61A �tfiE'rlfr�,

j]ttt fr*� t1E $tut±:! � fi!i 1=j � 1mtliz rs:i ii* !Tr* � 1m � f:!Mttl!llu ¥ �JE, PT� 5<:1{:f:-m� iux1 !Tr* W:

¼ITTA:�t1E1A �, l1E�iEIPT8, �5<:1{ltJffl �1Jl01 �f:rto �fv.;g �vl61 �1mi'.lix.ii*�PTffit±:! $

;fip �Els:� �Ji 61iJaJ lli �Ri, iffi.:ii�� ,£ fi!i if,'il lli �fi!iffi t±:! ftim 1=j MCU � mU �fi!i iitf, PT � � JE -=f. tfl,

�Jilli, �'5�f§tfl,-$ttH �*' -$$Xl;J(fj ,-$$X®..�H�W: ¼61? !THA � mi� ;LED )'.JAJ�1A

? J, r ml S)j ; i�@;g � im * � PT iffi. :tt!rr w � vl JE � , m PT � iffi.:tt * rs f:rtx1 Jt :lit if JE � , � 1�:fij
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i�@i!Pt!�tEP!Tra1, PTQJ §i}J�r Jt)t!eto :!h9r, it@i!Ht!� § �Rlr�:J'R1f�rUt, §fflp 

���*tl::!���S1§fi�r*W¥�,*•¥��mttm�nITT_m1��**•¥�Rt1::1 

Fsm�Ja:IIE, QJ�fU*�BI.J § ITT ;i�@:g ���j£:J'������Ji!!;fO�et1JOfilffi�, A 

9=1 , � � � � Ji!! PT QJ ii � im tll ffi ti::! BI.J 1i 1JiE � tt' 1� 7'15't iii � , QJ if: P 9r S1 $ � 5't i;Tf. � ITT R � 

� n � JE a1 f,tt �, rm� et no fil ¥ tJEm ttJJo fil tt �no fil im QJ R fil � � �JL PT QJ tE1Hr1u;r, :rtilffi. 

��*����rr�m�ITT��r,���ITT�Mffl*fi�fil,���MffltE*��ttr 

tEPTQf rr�I ft, JPJ!TH'fflmf,tt�eto 1Ala1, �@:g ��R:'i=�IT��mi;�, PT�tj!SJJ JttEr 

!Tl-$m�i!z�al.J �1ma1ii rrffltR*&, 7'111ffl *mf,ttif:;f1J 0 

�f1 � iH. P,F] 

[0020J oo 1 ¾*R�@:g��aq�:i=_1��00 ; 

[002n oo 2 ¾*a�mii!i. ��sl.J!Tr* �1m�eMftiYW¥tJEa1.J �1ei�:i=_100� ; 

[0022] 00 3 ¾00 2 q=i BI.J7r* �tfil�eMftilJ!tl¥�ITT �� �JJI!.00= 0 

[0023J 009=1 :1- fE��Ji!! ;2- j;:p!3eMffe.ffiA�Ji!! ;3- :i:)JfH:5iHP�Ji!! ;4- �tfutll ;5-1:5iH:&' 

ti ;6- 7r*�M:Wel§:m:i1J!tl¥� ;7- jc�];Tf.ffitl::! �Ji!! ;8- �el§: LED �.S.ln1�¥tJE ;9-DC-DC5V 

��lliffitl::\ �Ji!! ;10-12V ffi ti::\�� ; 11-DC-DC19V fr lliffi ti::\ �Ji!! ;12-LED �i}J �le% ; 13-LED Jffl 

�Jr ;14-Mcu �mu�� ;1s-:tRW¥tJE ;16- �etJJofil¥tJE ;11- ����1ei ;61- �lliiR§IJ 

¥tJEsl.J�Ji!! ;62- �1Tf.iR§IJ¥�ITT�� ;63- ���ITT�le!o

� � � Jftfjj" � 

[0024] rOO��PitOO;fOJl-1:t�W!Wtlxt,:zjs:R�ft*�tv-W,� 0 

[0025J 1moo 1 �oo 3 Jifi�, �frft@:g ��. 'EL:tt%1:t, %f:taspg$Rlr�ffl r1i4ni�el§:sf.J 

�Mtll 4, �Mtll 4 BI.JffiAilim1=ifflr��tm£Jl 4 JE�ITTfE��� Lj;:pSeMffe.ffiA�Ji!! 2 BI.J 

ffi ti::! � j£ * , � �'th tll 4 BI.J ffi ti::! ft/m j£ t� � ffl r rC:$ Ja i}J a1 ffi ti::! jc � iJiE ITT jc � iJiEffi ti::! �Ji!! 7 , � 

tm £ll 4 1=i 1: � 1JiE m t1::1 � fl!! 1 z.rBJ j£ *� !Tl-* � tm w etm:i!Jltl ¥ tJE 6 0 * � tv-:1:-m, � tm tll 4 EB QJ 

fi� WH5tim, tt �ffl!, tlc tt ti: - xffl! � ti: �ffl! 7'J rr i1k, QJ Jd§:�:x� ::E � 7'J th tR sq ffl! � -=r- � � 

$$c�Jt!tlctll/Jx, Jtffitl::\ft!m�j£*�$Ji!! DC-DC ifi!Jlli�Ji!!QJR LED #l6:Z9J�Ji!! 12, �Ji!! DC-DC 

if,'fllli �Ji!!:i:)Jl:cj MCC �mLl �� 14 j£*, MCU �mLl �� 14 �j£*� ffl T _mi�it@:g ��ITT�; 

BI.J�et LED �.S.ln1�¥tJE 8, LED #l6:Z9J �Ji!! 12 BI.Jffi tl::\ftifflj£:J'�� LED Jffl �,jJ 13, �tmtll 4 BI.JM 

ft/mJt!tlc� ffl r15iH? m:i£ �tfiltll 4 BI.J:hl;JfH5iH? �� 3 0 Jtq=i, DC-DC ifi!Jlli �Ji!!'E1t15ffi ti::! �lli7'J 

19V BI.J DC-DC19V ftlliffitl::\ �� lLffitl::\ �&7'7 12V BI.J DC-DC12V ffitl::! �Ji!! 10 l:,J,&ffitl::\ �lli 

7'J 5V BS DC-DC5V ��lliffitl::! �Ji!! 9o :!H!Tr, ,:zjs:RSJI 9=1 ITT% 1$7'7�ij5c:;f,;f Jffe:, t§��;t;j Jffe:�1IB�f;J 

m BI.J 9r % , j;: p!3 eM& ffi A �Ji!! 2 R :'i= r % 1$ ITT 9HIJ!U, j;: p!3 eM& ffi A� Ji!! 2 BI.J :r}J $ 7'J O. 5W � 

50W,$jJrJA�lli7'J 5V � 25Vo 

[ 0026 J it@ ;e. � i� *ffl ffl! � -=r- � tm £ll JvG sl.J � tm £ll , A� :m:; $£, 1:t fR /J, , mm , ijfof' fBJ n!z � 

�ffijc,�-&�fE�ITT��,PT�JE�$JaZ9JITT1:�ffi��o�@:g��XmtttE1:�ffi 

ffi ti::! �Ji!! 1=i � tmtllz.l'BJ j£* !TH�� MW et m:ilJ!tl ¥ tJE, pJ� tj:l:i!!t� mLl xt 9rt� R � BI.J jc � iJiE 1,tt 

�. mflmPT3, �ti5fiJffl ��aq � et ;;tt �tm£JlXj£*�PTmt1::1 �# �lliwgJiITTifinlli ��. 

mttii�Ji!!ifi!llli �Ji!!ffitl::!}iffll:cj MCU �mLl �Ji!!j£*, PT QfiilE-=f.tJL, �)ii ,�111?!:t§,tJL, $�tr 
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E(*,$�1Jj('fif ,$�11ll�ff�-i&�ITTPIJr1ft�y{fj� ;LED '.):JpJ;J=�{ftp/;rJffiSJi ;*JE;g�ill 
*� 1=iJ ill:i1IJHfl3 �tJ!ft �, tE3clJHf� �illBI.J'tlm T, 1ft 1=iJ �ill:11*[)13 f:ftx1Jt:itt1Tft � ,  �1t
1�i�@;g�vltEP>7ra1, AJ� §Z9Jir1E�eta �S1,ill:i1Wet LED �;��¥iJE 14, AJ� �
s-t��*@;g�illITT��ffl4ITT�;�m�*o
[0021J Dc-Dc12v ffil±I �� 10 sl.J ffil±lft#ITJ£�� ffl r;:zl±\¥ 1!Ht�l'l1.J1R¥¥t1t 1s,m -=r�i 

��ffl4 ffil±IITTHffi� ��A�ffi�ITT��ff�� 17�Rfflr���ffl4�filITTW�� 
m¥t1E 16a i�:J'R¥¥i1E 15 AJ�tEffl?�IE*g1t*l±lfJt�ms-tEBffl P §1-rtJi:T,:J'R¥¥iJE 15 
�ill:i1t��1:JBI.J�� Q)G*tRW¥iJE 15 ;:zl±\ Psm�m m, �itfU:1t1!zaq §BI.JO Jti=p, �� 
ff �IEi 17 ffi l±\ BI.J�1111 �BI.J �ff A 110v � 220v, 1=iJ �1�:n{f::t-m�ii�@:g �tJ!-'=imi�idlit�

1ft �sl.JIJH'fl3i&� 3£�, �ffl21Wc, xmi�1Jcimlff, {f:r�#i&�tEP IJHtffla-t, �jJ �J:Esl.J 
'tlm Tm1ft �el§:, {�HiEi&�BI.JiE1tI 11:o i���ff�IEi 17 AJ� pq :'i=rJf,1*BI.J pq$, filAJ� 
tEi�Jf,f* _ti&:'§:3£���ff �IEi 17 ITTt� D, 3'mj�m{ft�1111�a-t, H t��ilJr$BI.J��ff-'=j 
i�� □3£�, epAJ�ffilH1111�t�JJX�1;11Bf.J § aq, t*1t:n{f:o 5j/;r, Wf:fl§:1Jom¥m 161r1:t1!imtJE 
r �yfu£]. 4 Bf.J IJHIJ!U Bf.J 1Jo:l:� ii git* 1Jo m!m, %1i �tr� �£Ji 4 Bf.J IJH� 00 #-'=i 1Jom ii gltjJQ fil Jm3£ 
�ITTm��m,R�l91W��m¥mITT�mml91:rf*;�mttg1t�m!mITT�mm1¥Jm:mA 

o. 1 Q � 10 Q dtffl s-t, tlfl5ti&5E�rfu£Ji 4 *ffisl.Jfrtlfil._tr�ilfil.&A t, t sl.J m!EA o � 70
°

C,
31Jr$:Ef:li}H&t1{f£, Ji Bf£�1lfriJ �illBI.J iE1t1ft �a-t, tT:rf 1JOfil�Z9J:rf*, *ill:111:���[)Ji
& fflfU Mcu �iu �IE* 14 sl.J ��£Ji 4 ITT*ffiiH&/J\r t, IJ!IJ�mUJJomiiElx:*JJomJml'II.JJJom�
Z9J:rf*H:rf , JJomiiQ)GJJom�Jl'l1.JWJfilm�ill�1111, i�Wf:ft:fJom¥m 16 {f::rf�tx-t��w.tli 4 :itl:1-r
1Jom ;:fJOfil 1W, tlfl5ti&5EJJomsl.J s-tl'sJ A�[!Iu kffi d, d BI.Jm!EA 10 � 300s ;1±JJoms"J:i1fi i=p,

3 �tm£li 4 st*ffi1H&:ttfU_tr�1H& t s-t, �iunomiiQ)G*JJom�JITTJJommih:rf* § i)JWT

*, rli WT ill :ctJJo m ii Q)G JJo m �J WJ film sl.J � 1;11 aq ill :ct, g1t * 3 JJo 1� aq s-t rs1 it f lJ d, IJ!IJ w f:fl§:JJo m ¥
� nf,-r :fJ iA th l;lk 6 -:+. Plri::: ::rr � d-': -;re,+ th ,''th ;tl=I 4 nf,-r +. iA , ' :'isi:t Ai:. tJ m � � 'ffi '-1 m tit.ft th r,1=1 6 ...:JL 16 1rJ O "'' 't!dJ:1:f l=l ?YJ 11;11; 1 , 7GJJXJ,'.J 'i::.iL!Lt:1. 1:rJ ;JO"'' a i� 1c=1 f:11:'., 0 "'' ?R ...:JL 16 JJ.fl.D..- "'' TifX. 'i::.1'1:i 1=1

� x-t 1� sl.J � I®:t� tL 11£ ,pftl :t-m� iu w f:ft:fJo m ¥ tJE 16 aq JJo m �IE* sl.J � ill -'=i WT* , � �3r m i%1J JJo t� 
�!{$, #r*ff£1JOfil¥f1¾Bf.J �eta ill:i1:l:iJJo*Wf:ftJJom¥tJE 16, i�@;g �ill AJ �tEIJr$:Ef:ll}H 
&�1f£�11friJ�vl iE1t1ft�BI.J'tlNT, 1n�eE{�iiE�1filfliiE1tI ft, ri'iJIJr$m{ft�f:ft, t�i%11 T 
�� ¥ tJE sl.JAJ8't�L 
[0028] IJH� �ifu Wet�i!JW¥iJE 6 1r1t15ffl r3£�1Jr� ��BI.Ji'I� �mi:�, �[Rffl�tl!Ht�� 
����illQ)GWT:rfITTm�ff,fflrm�*�m��m,i:g1tw���Z9J ��ITT�ffITT�ff m� 
¥ m, R iHJJLl ill :i11Jr t� m l91 �� ITT � 1111 BI.J � 1;11 iRJJIJ ¥ i1E, Jt i=p , £l � ff ITT�� BI.J M f4ro 3£ � � 
ff iRJJLl ¥ m, £1 � ff BI.Jffi A film 3£ � � ff iR JJIJ ¥ tJE, m � ff ITT ffi l±\ film 3£ � jc � 1111 ffi l±\ � IEi 7 , 
h��ml:�ill:i1AJffi��&�ffi�3£�gltill:i1m�r��ffl4 iE��Mf4mITT��3£�,* 
h��ml:�-'=iAJffi��&�ffi�3£�s-t,*AJffi��&�ffi�-'=i��ffl4ITTiE��3£�, 
�ff iRJJIJ¥iJE-'=ii'I� �ml:�3£�0 *;:z SJi i=p sl.J£l �ff A 12v Q)G 24V �i �ff, �1JitiJ/t\.t�A 
20A � 300A,JJ!i]{lfA 4 � 6 �,/;r��rfu Wf:ft�iYW¥tJE6 i&:'i=rit@;g�illBI.JIJr$,ill:i1AJ 

m��&�m��*@;g�illJ£�,Q)G*i&lrr@;g�illITTpq$,Wtt��mi:��:'i=r@ 
;g �1J!ITTIJ!�$ 0 1x�a1.J, tE*;:zSJi q:i, 1Jr��� Wet�iY1u¥m 6 -1&:'i=r@;g �ills{] pq$, w 
!'I� �ml:�i&:'i=r@;g �illl'tq/;r$a !'I� �ml:�-'=j �imtli 4 Zl'sJill:i1liij3l�Q)G*Jtfm �� 
3£�, �fft-'=i1Jr$1&�J£�, ill:tttt� �mi:�-'=i1Jr$ �tmJ£*, mAJ � �t3t rJJ ±ffi&Elx:wr-I 
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� �t!Jfli �J�Jil tlim nx; l'lf.J �11 � o 

[0029] §�I� �Jfli�?J"-JJIJ l:5jb$ �¥1hBI.J iEffiAJktlktiJ£*a1, *A*Xt��, �lli iQJJrJ¥ 

iJE��l'lf.J&wr�lliA iE, � Y!rJ&wr�lliAffl, Jt�, iEITT&wr�lliA a� b l'lf.Jmffil, a A 6 � 

24V, b A 9 � 30V, �mai, @{ta /J"T b ;*A*&��, il���I {t, jc�1;1E$tut±:\ �IE! 7 

�rffiH��o*§**�¥1hW���¥m6��,A���@���ITT��tt,*��ITT 

@E, ���IE!�, fr �ymfll 4 l:5jb* �tfuWHtlft�IJltl¥iJE 6 Z l'sJ /ft me�*� �1x·t:1E1X�AJ·� 

�Bf.J15i?:�iH 5, it15i?:�iz-f'. 5 Bf.J�tiA 50A � 500Ao Aflifl15i?:�tfufll 4 Bf.JftJJJ(���. �tfufll 4 

ITT M !lffij � * � :l:5] oo' 15i?: t? �IE! 3, xt � tm tll 4 i/t 1T titi ti W:ti ft ti JJ)C 15i?:t? 0 

[0030] fr*���, 3 �EE: iRJJIJ¥iJEl'lf.J&wr�lliA a.� b, RA iEma1, il��l'rs��* 

i& irJ it � lli 1t % , fMu�Jfl �, $tut±:\ ft!m l:5 ::k � ti $tut±:\ � IE! 7 �ill, it@� � � H 3Zt$ xt jb * l'lf.J i& 

¼m1T::k �ti1� �, .t1ta1, �tiiJ�JJrJ¥iJE:rt�mu�}.ti:;c�1J1E$tut±:1 �IE! 1 l'lf.J �ti, *it�ti/J"r 

c a1, c Ao. 1 � 10A, ���l'lf.J��M!lffITBI.J�lli1t%m�, io£1!,effiH,mt±:l!lffITffiHl:5::k�tim 

t±:\ �IE! 7 Bf.J�ti, 1� Jtxtjb*Bf.Ji& ¼ ::k �tliEJJJc� o it::k �Y;iffi t±:\ �IE! 7 BI.Jffi t±:\ �lliA DC12V 

� DC24V, gJHsJ �tJ1EA lO0A � 600A, AJ l?J {1:A@���TtC$1'lf.JIBZ9J ��{tJ=l=L imtitE:;c 

�tiffit±:\ �IE! 71=5 �tfufll 4 zJsJ�tijb* �tfilWHt�11Jltl¥iJE 6, pJ��j[:l:ihNt�xtjbm-i&¼Elf.J 

:;c � ti 1� �, fiflifl AJ8, � �f:trJffl �� l'lf.J � H� o *jb* �tm W �t�ilJltl ¥it 6 AJ l?J pq le r Jf, 1$ 

l'lf.J pq $, ill AJ l?J jb * r Jf, 1$ o 

[0031] -Po 00 2' 00 3 Jifi� A !Tb*� tm w �ttft�llW * i1E 6 Bf.J �IE!� :£11!. 00' A�, BTl 7'J ft�� 

tm, ep ��lhfll 4, BT2 A*ffeft��$ �¥1ho 

[0032J Jt.1:t±ih, �ti iRJJrJ ¥m l'lf.J �� 62 'EI =r1!i = � � Jl'.iE�JJ1::k� u3, � % £ sGMss91, 

�p]. Rl2, Rl3, Rl4, Rl5, Rl6, Rl 7, Rl8, R20, R2L RS, �it, C9, Cl2, H�=t&ff D4, �%£ 

rN4148, u3 l'lf.JffMP 1 ��, u3 asffMP 21=5 R16 l'l1.J�ftw,R1s l'l1.J�ftw,R211'l1.J�frw�mi'E:�JE9, 

U3 Bf.JffMP 31=5 Cl2 Bf.J�ftiffi, RS Bf.J�friffi, BT2 Bf.J:ftlt&�*fr�JE9, U3 Bf.JffMP 41=5 BTl Bf.Jfflf}k, 

Rs ITT5j�fr1m�JE9tt±ih, u3 l'lf.JffMP s ��, u3 ITTffMP 61=5 R20 at�!l/ffl,R21 l'lf.J5j�friffi,D4 l'lf.JiE 

t&�*fr�JE9, R20 ITT5j�fliffil:5 Cl2 Ell.J5j�ft1m�*' U3 Bf.JffMP 7 l:5 vcc Yffij,C9 ITT�!l/ffl�*fr 

�JE9, C9 ITT 5j�frim*:1:ih, U3 Bf.Jff MP 8 ��, D4 Bf.Jfflflk* Rl7 Bf.J�ftlm, Rl 7 Bf.J 5j�fllml:5 Rl8 Bf.J 

�ftim, IN2 ftw�*fr�JE9, Rl8 ITT5j�ftim*:l:ih, Rl5 Ell.J5j�ftlml:cj Rl2 Bf.J�ftiffi, Rl3 ITT�flim, Rl4 

l'lf.J�!lffIT�*tE�JE9o 

[0033] Jl.{t:1:ih, �lliiQJJIJ¥iJf.Bf.J �IE! 61 'E1t15 :XXJE�JJ5l:A� U2, �%¾ LM358, -fliffilg& 

�IE! Ul, �%£ 7805, ��ll Rl, R2, R4, R5, R6, R7, R8, R9, Rl0, Rl 1, �.it, Cl, C2, C3, C4, C5, 

C6,C7,C8, �t�£=t&ff DLD2, �%£ SS14, -!lffITl=iJi)aJJtti£fl� U4, �%A TL431, U2 Bf.J 

ff MP 1 1:5 R5 Bf.J�frlm, C5 Bf.J�!lffIT, C4 Bf.J�!lffIT�*fr�JE9, R5 Bf.J 5j�!lffijl:cj R6 Bf.J�frlm, INl !lffij� 

*fr�JE9, R6 Bf.J:'h�fr1m*:1:ih, U2 Bf.JffMP 2 l:cj U2 Bf.JffMP 5, Rll Bf.J�ftlm, U4 ITT�fR, U4 ITT�

�t&, Rl6 Ett5j�!l/ffl�1tfr�JE9, Rll Ell.J5j�ft1mtt vcc !£/ffl, U2 Bf.JffMP 3 l:5 C5 Ell.J5j�fllm, Rl Bf.J

�ft1m, R7 l'lf.J�fliffi, Rs sf.J�ftiffi�tti'E:�JE9, R1 ITT 5j�friffi* c4 :'h �fllm, u2 ITT ff MP 4 1:5 R7 l'lf.J 5j

�fllm, U4 ITTPl3f}k, R9 as�flim�JE9*:l:ih, R8 l'tt:'h�fllml:5 D2 Bf.J:ftltlk, RlO Bf.J�ft1m�*fr�JE9, D2

Bf.JiEt&* BT2 Bf.JiEt:&, U2 ITTffJJtP 6 l:5 RlO Ell.J5j�fllm, R9 Ell.J5j�fr1m, C6 131.J�!l/ffl, R2 Bf.J�friffi�

*fr�JE9, U2 Bf.JffJltll 7 1:5 C6 Bf.J:'h�flim, C7 Bf.J�frlm, R4 ITT�!l/ffl�*fr�JE9, R4 Ell.J5j�friffi* A

,8, C7 ITT5j�}iffi* R2 Ell.J5j�fr1m, U2 Bf.JffJltP 81:cj C8 ITT�flim, C2 ITT�ftlm, C3 Bf.J�friffi, Ul Bf.Jff
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MP3, VCC !JffITii*fr��, C8 Bf.J:!h�fr/m*±iE, C2 Bf.J:!h�!lffIT;fO C3 Bf.J:!h�fr/m��*±iE, Ul ITTW 

MP 1 -1=i c1 1'11.J�ft1m, 01 1'11.J:fnt,&ii*fr�E, u1 ITTwMP 2 -1=i c1 a{J:!h�fr1m��*±-tE, 011'11.JIEt,& 

* BTl Bf.JiE:f&o

[0034] Jl1*±iE, � �� Bf.J �IE* 63 'EL tlf : � ft/m;f�lli� J=, U5, � %¾ XC6219, � f,Jl R3, Rl 9,

R22, �it, ClL C13, C14, �t�it=t,&w D5, �%¾ SS14, MCU NfM�J=, Jl, NmrJ3f� QL Q2,

Q3, �%¾ sr2300, ii��. us 1'11.JifMP 1 -1=ic131'11.J�!Jffij, us 1'11.Jw!J!P 3, vcc ft!mii*tE�E, us

1'11.JwMP 21=i c13 l'l1.J:!h�!JffIT,c14 !'11.J�fr1m,111'11.JwMP 2 �E*±-tE, us 1'11.Jw,!J!P 4 ��, us ITTwMP

s -1=i c141'11.J:!h�fr1m,11 a{]wMP 1 ii*tE�E,111'11.JwMP 3 * rm !JffIT,111'11.JwMP 4 * oun ft!m,

Jl l't{]wMP 5 * IN2 !Jmj, Jl 1'11.JwMP 6 * OUT2 fr/m, Jl l'l{]w!J!P 7 ��, Jl 1'11.JwMP 8 ��, OUTl

ft/m * R3 1'11.J � fr/m , R3 1'11.J :!h � ft/m * Q2 ITT tllJH:&, Q2 ITT 1MJ t:& 1=j Q3 1'11.J � ;t&, Rl 3 1'11.J :!h � fr/m ii *fr�

�, Q3 ITT�fR * R12 ITT:!h�ft/m, Q3 ITTffl-:f&ii* A ,¢,i,, Q2 l't{]�t,&-1=i Ql ITT�t,&, R14 BI.J:!h�ft/m

ii*tE��, Ql 1'11.Jffl-t,&t� R19 ITT�fr1m, R19 1'11.J:!h�fr/m* OUT2 ft/m, Ql ITT1MJlR1=i D5 1'11.JiEt,&,il

��� � ITT�!lffITii*fr�E, D5 1'11.Jfft:f&,ii���� 1'11.J:!h�fr/m, ii ��ITT1t3f* 121'1!.J�!lffIT,

R22 ITT�ft/m1=j BTl Bf.JiE:f&ii*fr��, R22 Bf.J:!h�fr/m* Cll 131.j�fr/m, Cll Bf.J:!h�ft/m1=j���

l'II.J1t3f*,¢,i,BI.J:!h�ft/m, BT2 1'11.JiEt,&ii*tE�Eo

[oo35J §ita�, ��1=i :>1rffl11E � �tmITTiit�WT*, � �11ivJ\rW:5E l'lf.J �11i11ur-t. �11itiR

jjlj*ifEBI.J �IE* 62 i=p BI.J R15 ;fO R161£1A� U3 tft1)]!tlft % , .tlta-t U3 tiffl*tft�)]!tlft %1ttl::\ ��ffi

I±\ 1t % � MCU n mrJ � J=, , � 1A MCU N mrJ � J=, 10 WT �IE* Bf.J ii* �WT 3f Bf.J ��, � 1�1 I±\ id� Bf.J t�

7F ; § ffi 1±1 � lli 1� -=rt� 5E m, fr* tt StJ i=p it � lli aq t]Ul m 7'J s. 1 v a1 , � m: -tR jjlJ * � 1'11.J � IE-1r

61 i=p Bf.J �f,Jl R7, R8 �i£1Atft�)]!tl1t %� U2, U2 tifflittft1)]!U 1t % tz I±\ ��$tu I±\ 1t %� INl fr/m,

MCU NmrJ�J=,*ffl INl !JffITBI.J1t % , illrmNmrJii ��ITT �IE* 63 i=p BI.JNmrJ3f� Q2 ; rm 3ffi I±\�

lli 1%1i Tr�5Em, tE:zls:tt St! i=p, * �llil'lf.Jt�5Effi:7'J 12. 6V a1, �lli i,Jljjlj*f1El'II.J �IE* 61 i=p ITT �r,11

R9,R10 �1£1AtftiY!Ht %� U2, U2 tifflitti}j)]!tlft %1ttl::\ �'1"1t %NmrJii ��Elf.J �IE% 63 i=p 1'11.J

NmrJ3f� Q3o tE:zls:ttSJJ i=p, im:tt�lli iJljjlJ*fJEl'II.J �IE-1t 6L �¥;1tiJljjrJ*�Bf.J �� 62 l't{]� IAJ1t

J=§, �� MCU NmrJ�J=,1t%, Piim:tt MCU NmrJ�J=, BI.J1UWT, Jift�fJlNmrJii��Elf.J �ft* 63 i=p

ITT Q L Q2 ;fO Q3 l't{] § Bf.J , ill rm� f rj ft � ;fO {�iH? ITT :t:5c!�L

[oo36J �_tmJ£fx.jJ :zJs:ttSJJ ITT11t��hfilWtlrm B, #�ffl rrimrJ:zls:ttSJJ, xtr:zls:���1'11.Jvz:

* A _in * iM , :zls: tt St! PI � � :g_ # � i:& ;fo 1E 1-t o fL fr :zls: 1:z St! l't{] � titi ;fo � !J!V z pg , Pfi 11: Bf.J {HPJ fli'

i:&' � IA]� :t� ' !:&ill�, :I:)] m 'EL 15 tE:zls: 1:,t St! Bf.J 1�H? m IE z pg 0 

11 

EXHIBIT 1002 
Petitioner ADC (IPR2024-00577)Page 1874 of 2235



CN 103066662 A 1/3 }J'.[ 

LED�li}J Efl � '-----� LEDJffi.f!J]'J;J 

DC-DC

3 
19 VJ+ l::& :iw 

!±\Et!� 

:!tJiff!f::j/tEg 

�11 J?i 

�"'\ 
10�

1 " 
16

ft,EgEg� Et!itMJl 12V:iwl±\ Et! 
Ji!! 

2--,__ 17
J.-:. [1E j'j� ;f,& :iw 

AEt!Ji!l 9 
5 

7H�it!1t� 
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The present invention relates to a portable elec­

trical power supply apparatus and to a method of sup­

plying electrical power. 

According to a first aspect of the present inven­

tion, there is provided portable apparatus for the sup­

ply of electrical power, the apparatus comprising re­

chargeable energy storage means arranged, in use, 

to store electrical energy, output means arranged, in 

use, to provide an output for electrical power from the 

storage means and charging means arranged, in use, 

to charge the storage means with electrical energy 

from an external source. 

In a preferred arrangement the apparatus com­

prises a housing. 

Preferably the storage means comprises at least 

one battery. 

In a preferred arrangement, the charging means 

comprises an electrical charging circuit arranged, in 

use, to recharge the or each battery from an external 

source of electrical power. 

The unit may be arranged to supply direct current 

electrical power. Alternatively or additionally, the ap­

paratus may be arranged to supply alternating cur­

rent electrical power. 

The charging means may be arranged in use to 

recharge the or each battery from an external source 

of alternating current electrical power. 

Preferably the charging means is arranged, in 

use, to recharge the or each battery from an external 

source of mains electrical power. 

Alternatively or additionally, the charging means 

may be arranged in use to recharge the or each bat­

tery from an external source of direct current electri­

cal power. 

Preferably the charging means is arranged in use 

to recharge the or each battery from a direct current 

power source of a vehicle. 

The apparatus preferably comprises a first mon­

itor means arranged in use to monitor an external 

power supply. In a preferred arrangement, the appa­

ratus is arranged in use to supply electrical power au­

tomatically to an external appliance according to the 

monitored condition of the external power supply. 

The apparatus may be arranged in use to supply 

electrical power to an external appliance automatical­

ly, according to a condition of an external power sup­

ply to an external appliance, which condition is detect­

ed by the f irst monitor means. 

The apparatus may comprise a second monitor 

means arranged, in use, to monitor a condition of an 

external appliance. Preferably, the apparatus is ar­

ranged in use to supply electrical power to an external 

appliance according to the monitored condition of the 

appliance, which condition is detected by the second 

monitoring means. 

The first and second monitor means may com­

prise a common monitor means. 

Preferably the apparatus comprises connection 

means for connection with an external battery. The 

connection means may comprise electrically conduc­

tive cables. 

In a preferred arrangement, the apparatus com-

5 prises means to recharge a battery of a vehicle to 

which it is connected. 

Alternatively or additionally, the apparatus may 

be arranged to supply electrical power to assist in the 

starting of a vehicle engine. Preferably, the apparatus 

10 is arranged in use to recharge to a predetermined ex­

tent a vehicle battery to which it is connected and to 

supply electrical power directly from its own battery 

for supplementing the vehicle battery during starting 

of the vehicle engine. 

15 In a preferred arrangement the housing compris-

es a case. The case may comprise a closure member 

which is moveable between a first open position in 

which a user may gain access to one or more controls 

of the apparatus and a second closed position, in 

20 which the user may not so gain access. 

The case may comprise a transparent window 

portion for enabling a user to see one or more controls 

of the apparatus. 

In a preferred arrangement, the closure member 

25 comprises the transparent portion. 

The case may be provided with at least one car­

rying handle. 

Preferably the case comprises a bag. 

According to a second aspect of the present in-

30 vent ion, there is provided a method of starting an en­

gine using a portable power supply apparatus, the 

method including electrically connecting the appara­

tus to terminals of a battery of the engine, supplying 

a charging current from a storage means of the appa-

35 ratus to the battery of the engine to a predetermined 

extent, and subsequently switching on a starter motor 

of the engine whilst the apparatus is still electrically 

connected to the battery of the engine. 

The method may comprise starting the engine us-

40 ing a portable power supply apparatus according to 

any statement herein. 

According to a third aspect of the present inven­

tion, there is provided a method of supplying electrical 

power to an electrical appliance from portable supply 

45 apparatus, the method including supplying power 

from a rechargeable storage means to at least one 

output means, which output means is connected to 

the appliance. 

Preferably the method includes recharging the 

50 storage means from either a mains electricity source 

or from a direct current power source. 

The method may include supplying electrical 

power using apparatus according to any statement 

herein. 

55 The invention may be carried into practice in va-

2 

rious ways, but an embodiment will now be described 

by way of example with reference to the accompany­

ing diagrammatic drawings in which: 
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Figure 1 shows schematically a portable power 

supply apparatus according to one embodiment 

of the present invention, and 

Figure 2 shows a carrying case for the apparatus 

of Figure 1. 5 

Referring to Figure 1, a portable power supply is 

shown generally at 10. The power supply comprises 

a sealed rechargeable lead acid battery 11 to which 

is connected a charging circuit 12 for charging the 

battery 11. 10 

A switching unit 13 controls the switching of pow-

er from the battery 11 either to accessory sockets 14 

or to power output leads represented by 15. 

Between the switching unit 13 and the power out-

put leads 15 are a reverse-polarity protection circuit 15 

16, a vehicle-start test/timer unit 17 and a stand 

by/monitor circuit 18, the operation of all of which will 

be described below. 

The power supply apparatus 10 is primarily for 

use in the supply of 12 V de electrical power at loca- 20 

tions remote from conventional electricity supplies. 

The battery 11, at the heart of the apparatus, can be 

recharged from either a domestic mains electricity 

supply, using an integral mains charger unit 19, or 

from a 12-18 V de source, such as a vehicle cigar 25 

lighter socket, a photovoltaic solar cell array, a wind­

driven generator etc. using an integral 12 V de charger 

lead 20. 

For example, the mains charger unit 19 which is 

permanently attached to the apparatus on a short 30 

lead, permits full recharging of the battery 11 from a 

conventional mains electricity supply in around 15 

hours. Alternatively, the 12 V de lead permits recharg-

ing of the battery 11 from a vehicle's cigar lighter 

socket during a short journey. 35 

The 12 V de accessory sockets 14 comprise con­

ventional vehicle cigar-lighter sockets which are pro­

tected by a 30 amp fuse (not shown). If it is required 

to operate a 12 V applicance in this way, the switch 

13 is made to connect the sockets 14 to the battery 40 

11 and the appliance is connected using a conven-

tional cigar lighter plug, which fits into one of the sock-

ets 14. 

An optional inverter device 21 may be employed 

to provide a 240 V ac supply. This is achieved by con- 45 

necting two cigar lighter plugs (not shown) of the de-

vice 21 into the two sockets 14. 

In addition to supplying power to a range of 12 V 

appliances and a range of240 V ac appliances the ap-

paratus can also be used to assist the starting of a ve- 50 

hicle engine (not shown). 

To do this, the switch unit 13 is made to connect 

the battery 11 to the leads 15. The leads 15 are then 

connected to terminals on the vehicle battery (not 

shown) and, for a predetermined time interval, the ve- 55 

hicle battery is charged from the internal battery 11 

of the apparatus. Once the time interval has elapsed, 

the test/timer unit 17 provides a visual indication on 

3 

the exterior of the apparatus to confirm this and the 

vehicle may be started. The leads 15 are left connect­

ed to the terminals of the vehicle battery so that the 

charge on the vehicle battery can be supplemented 

by the charge on the internal battery 11. 

The reverse polarity protection circuit 16 is ar­

ranged to disconnect the internal battery 11 in the 

event that the leads 15 are connected to the wrong 

terminals on the battery, thereby avoiding damage to 

either the internal battery 11 or the vehicle battery 

(not shown). 

The stand by/monitor 18 is used to monitor the 

charge on an external battery, for example, a caravan 

battery, which is being used to provide power for one 

or more appliances. In the event that the charge on 

the external battery falls below a predetermined lev­

el, the stand by/monitor unit detects this and begins 

to charge the external battery from the internal bat­

tery 11, thereby maintaining the operation of the ap­

pliances. 

Additionally, the stand by/monitor unit can moni­

tor a mains supply and, in the event of mains failure, 

can enable the internal battery 11 to provide a back 

up power supply for an appliance connected by the 

sockets 14. 

In more detail, the switching unit 13 comprises a 

3-way mechanical switch, the three positions of which

correspond to: (1) output via the sockets 14, (2) off

position, (3) output via the leads 15. In addition, the

switching unit 13 comprises an energise switch, which

electrically connects the sockets 14 to the internal

battery 11 via a low voltage control circuit.

The accessory sockets are protected by a 30 

amp fuse and are intended to deliver the 12 V output 

to a range of optional 12 V plug-in low current acces­

sories. The low voltage control circuit operates via a 

small relay (not shown), which disconnects the output 

in order to prevent the output voltage from falling be­

low a certain value, as power is drained by the acces­

sory. 

This prevents the internal battery 11 from going 

into deep-discharge from which it would be unlikely to 

recover. 

The heavy duty power leads 15 are used in the 

engine's start facility and are capable of delivering up 

to around 200 amps. No fuse protection is provided 

for this output, but protection is obtained by use of a 

large relay (not shown), which disconnects the output 

leads 15 when the voltage falls to below a predeter­

mined value (as it would i f  the leads 15 were acciden­

tally shorted together). 

When the apparatus is connected to an external 

12 V battery (for example a caravan battery), the ap­

paratus continuously monitors the voltage of that bat­

tery, and if it should fall below a predetermined level 

(for example 10.5 V), the apparatus automatically 

closes the contacts of a large relay so connecting the 

apparatus' internal battery 11 to the caravan battery. 
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This results in the caravan battery being boosted for 

a short period of time until its voltage is recovered, at 

which time the apparatus disconnects the internal 

battery 11 from the load. This operation is repeated 

for as long as electrical charge remains in the appa- 5 

ratus' internal battery 11. The net result is that the 

caravan owner, for example, can arrange 12 V acces­

sories in the caravan for longer than the caravan bat-

tery would permit. 

The charge circuit 12 comprises a full-wave 10 

bridge rectifier (the input of which is 16.5 V ac from 

the mains charger unit 19), a smoothing and filtering 

circuit, a voltage regulator and an output protection di-

ode (the output is 14.5 V de) to charge the internal 12 

Vbattery 11. 15 

Referring to Figure 2, this shows a carrying case 

containing the apparatus of Figure 1. The case is in 

the form of a bag 22 having a zip-up flap 23 of trans­

parent plastics material and a carrying strap 24 at-

tached to each side of the bag 22 (only one attach- 20 

ment shown). 

The transparent fold back flap 23 enables the 

user to see the controls without unzipping the flap 23. 

If, however, access to the controls is required, the flap 

23 can be conveniently unzipped and folded back, for 25 

example to provide access to the accessory sockets 

14 or to the three-position switch 25 of the switching 

unit 13 (see Figure 1). 

The leads 15 (shown in Figure 1) are retained in 

internal compartments 26a and 26b, which are 30 

formed in cavities between an internal plastics box 28 

in which the unit 10 is housed and the external canvas 

bag 22. Access to the leads 15 is obtained using a zip-

per 27, which extends around the side faces and bot-

tom face of the bag 22. 35 

The above-described invention provides a conve­

nient fully portable and rechargeable power storage 

and supply unit. The canvas bag 22 is strong and 

weatherproof and is designed to be carried on the 

shoulder using the strap 24. 40 

The reader's attention is directed to all papers 

and documents which are filed concurrently with or 

previous to this specification in connection with this 

application and which are open to public inspection 

with this specification, and the contents of all such 45 

papers and documents are incorporated herein by ref­

erence. 

All of the features disclosed in this specification 

(including any accompanying claims, abstract and 

drawings), and/or all of the steps of any method or 50 

process so disclosed, may be combined in any com­

bination, except combinations where at least some of 

such features and/or steps are mutually exclusive. 

Each feature disclosed in this specification (in-

cluding any accompanying claims, abstract and draw- 55 

ings), may be replaced by alternative features serv-

ing the same, equivalent or similar purpose, unless 

expressly stated otherwise. Thus, unless expressly 

4 

stated otherwise, each feature disclosed is one ex­

ample only of a generic series of equivalent or similar 

features. 

The invention is not restricted to the detai Is of the 

foregoing embodiment(s). The invention extends to 

any novel one, or any novel combination, of the fea­

tures disclosed in this specification (including any ac­

companying claims, abstract and drawings), or to any 

novel one, or any novel combination, of the steps of 

any method or process so disclosed. 

Claims 

1. Portable apparatus for the supply of electrical

power characterised in that the apparatus com­

prises rechargeable energy storage means ar­

ranged, in use, to store electrical energy, output

means arranged, in use, to provide an output for

electrical power from the storage means and

charging means arranged in use to charge the

storage means with electrical energy from an ex­

ternal source.

2. Apparatus according to Claim 1, wherein the ap­

paratus comprises a housing.

3. Apparatus according to Claim 1 or Claim 2,

wherein the storage means comprises at least

one battery.

4. Apparatus according to any of aaims 1 to 3,

wherein the charging means comprises an elec­

trical charging circuit arranged, in use, to re­

charge the or each battery from an external

source of electrical power.

5. Apparatus according to any of aaims 1 to 4,

wherein the unit is arranged to supply direct cur­

rent electrical power.

6. Apparatus according to any of aaims 1 to 5, 

wherein the apparatus is arranged to supply al­

ternating current electrical power.

7. Apparatus according to any of aaims 1 to 6,

wherein the charging means is arranged in use to

recharge the or each battery from an external

source of alternating current electrical power.

8. Apparatus according to any of aaims 1 to 7,

wherein the charging means is arranged, in use,

to recharge the or each battery from an external

source of mains electrical power.

9. Apparatus according to any of aaims 1 to 8,

wherein the charging means is arranged in use to

recharge the or each battery from an external
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source of direct current electrical power. 

10. Apparatus according to any of Claims 1 to 9,

wherein the charging means is arranged in use to

recharge the or each battery from a direct current

power source of a vehicle.

11. Apparatus according to any of Claims 1 to 10,

wherein the apparatus comprises a first monitor

means arranged in use to monitor an external

power supply.

12. Apparatus according to Claim 11, wherein the ap­

paratus is arranged in use to supply electrical

power automatically to an external appliance ac­

cording to the monitored condition of the external

power supply.

13. Apparatus according to Claim 11 or Claim 12,

wherein the apparatus is arranged in use to sup­

ply electrical power to an external appliance au­

tomatically, according to a condition of an exter­

nal power supply to an external appliance, which

condition is detected by the first monitor means.

14. Apparatus according to any of Claims 1 to 13,

wherein the apparatus comprises a second mon­

itor means arranged in use to monitor a condition

of an external appliance.

15. Apparatus according to Claim 14, wherein the ap­

paratus is arranged in use to supply electrical

power to an external appliance according to the

monitored condition of the appliance, which con-

21. Apparatus according to any of Claims 17 to 20,

wherein the case comprises a bag.

22. A method of starting an engine using a portable

5 power supply apparatus, the method including 

electrically connecting the apparatus to terminals

of a battery of the engine, supplying a charging

current from a storage means of the apparatus to

the battery of the engine to a predetermined ex-

10 tent, and subsequently switching on a starter mo­

tor of the engine whilst the apparatus is sti ll elec­

trically connected to the battery of the engine.

23. A method of supplying electrical power to an elec-

15 trical appliance from portable supply apparatus,

the method including supplying power from a re­

chargable storage means to at least one output 

means, which output means is connected to the

appliance.

20 

25 

30 

dition is detected by the second monitor means. 35 

16. Apparatus according to Claim 11 and Claim 14,

wherein the first and second monitor means com­

prise a common monitor means.

17. Apparatus according to Claim 2, wherein the

housing comprises a case.

18. Apparatus according to Claim 17, wherein the

40 

case comprises a closure member which is move- 45 

able between a first open position in which a user

may gain access to one or more controls of the

apparatus and a second closed position in which

the user may not so gain access.

19. Apparatus according to Claim 17 or 18 wherein

the case comprises a transparent window portion

for enabling a user to see one or more controls of

the apparatus.

20. Apparatus according to Claim 19, wherein the

closure member comprises the transparent por­

tion.

50 

55 

5 
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(57) A charging circuit for a battery pack 300 has a battery pack controller 140 and several battery modules 200 
connected in series. Each battery module 200 has a battery/capacitor charge controller 240, and has multiple
batteries connected in parallel and multiple capacitors connected in parallel. The battery pack controller 140 
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An apparatus and method for charging a battery pack, and decoupling the charging voltage from the 

battery pack voltage 

Battery packs used in large electric vehicles e.g. cars, trucks, buses, vans, trains, boats to supply high 

voltage power to electric motors. This invention relates to large battery pack technology. 

Vehicles use IC Es to power its drive train. For electric vehicles a battery pack is needed to supply 

large power to electric motors. 

Rechargeable batteries e.g. lithium Ion batteries, which are the building blocks of a battery pack, 

take long time to charge, depending upon its chemistry. 

Large commercial vehicles with large battery packs require long charging times to charge the battery 

pack, and while the vehicle is being charged vehicles are not economically productive. For better 

utilisation of such vehicles the battery pack must charge in shortest possible time. 

Battery charging/halanclng'- it is a key technology in a large battery pack which can power an 

electric vehicle. Given the high voltage requirements of a large battery pack of around 300v to over-

500V DC; large number of Li-on batteries which have nominal voltage of around 3.6V need to be 

connected in series and parallel to achieve high voltage and high current. 

During charging, the whole of battery pack, with large number of serially connected batteries is 

charged through a single high voltage DC charger. During this process individual batteries charge to 

different voltages, resulting in some batteries overcharging while some undercharging. This happens 

due to individual battery's inherent chemistry and history of usage. This overcharge can result in 

significant degradation of the batteries. To solve this overcharging and undercharging issue, there 

are various methods used in the industry to balance (equalise) the charge across the battery pack­

these methods are broadly classified as Active and Passive. 

a) Active balancing methods transfer the current from highly charged batteries to less charged

batteries during the charging process - this method achieves excellent balancing results

however it slows the charging process as the charging has to be stopped to avoid damage to

the overcharged batteries until the charge is reduced to the max level allowed by the

chemistry. Thus Active method is a stop start charging/balancing process.

b) Passive balancing methods simply waste the excess charge of overcharged batteries through

resistors and thus easier to implement, however this method create heat in the vicinity of

batteries and reduces the charging efficiency.

Drawbacks of the current charging/balancing process: 

a. The charging process has to stop until an overcharge battery is brought back into the

tolerance range of the charging. The charging is resumed when the overcharged issue is
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rectified. For a very large battery with thousands of small batteries this stop start 

process consumes a lot of charging time. 

b. If a battery or group of batteries are failed, it's not possible to simply replace the failed

batteries with new batteries as it would result in old batteries with lower capacity and

new batteries with high capacity. The active or passive balancing methods would not be

able to distinguish the new batteries from the old batteries and likely to end up

overcharging old batteries.

This invention solves the current technical problems through many innovative steps: 

1. Decoupling of charging voltage from the output voltage of the battery pack - this invention

decouples the input voltage from the battery pack output voltage which is based on battery

pack configuration. Hence the battery packs of any configuration can be charged using large

chargers and charging voltage is no longer tied to the battery pack voltage.

2. Charging and Balancing the batteries - This innovation measures Soc from a group of

batteries and voltage from a group of capacitors connected in parallel and uses a algorithm

which calculates the 'balanced SoC' and 'balanced voltage' for all the said groups.

Battery/capacitor charge controllers installed inside battery modules {BMs), charge each of

this said group with a specific voltage and current. The individual batteries and individual

capacitors which are connected in parallel are then allowed to self balance within their

respective groups. This extends the life of the batteries as these are not overcharged and

then charge removed. This also saves time to charge the battery pack.

1. Decoupling of the charging voltage from the output voltage of the battery pack. The
battery pack can be charged at any voltage whereas the discharging voltage is determined
by the configuration of the battery pack.

2. Extend the life of the battery pack;
3. Fast charging of the battery pack.

• Figure 4- the schematic circuit diagram of overall system of charging of the

batteries/capacitors

• Figure 2.2 - shows the charging terminals and the BMs inside a battery pack

The inventions will be explained through preferred examples of selective charging circuit (300). 
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The aim of this invention from technical point of view is to design an apparatus of a battery pack 

charger, to: 

a. provide faster charging of the batteries by saving time spent on charging the batteries and

then removing the charge from the overcharged batteries to balance the

batteries/capacitors;

b. decouple the DC charging voltage from the DC output voltage. The battery pack can be

charged at any DC voltage e.g. up to 1200v, while the battery pack DC output voltage is pre­

defined;

c. electrical modular designs of the battery pack, so that a battery module (BM) can be

replaced or taken out of the electrical circuit, without disrupting the electrical connection of

other BMs.

The second aim of this invention, from usability of the battery pack point of view, is to design an 

apparatus of a battery pack charger, to: 

a. extend the range of the battery pack, by maximising battery pack capacity utilisation and

storing regenerative current with minimal losses;

b. extend the longevity of the batteries, by not overcharging weak batteries, while fully

charging the stronger batteries;

In this disclosure, Soc is the State of Charge (SoC) which is a gauge of charge with in battery usually 

expressed in percentage e.g. 80% charge. It is expressed as % of manufactured capacity. State of 

Charge (SoC) of each battery/capacitor can be measured by any method including coulomb counting 

methods. Depth of Discharge (DoD) is how much charge is left before the battery/capacitor is 

recharged. 

SoH means remaining capacity compared to manufactured capacity e.g. 95% of remaining capacity. 

In this disclosure, Battery pack controller (140) determines the failure of a battery or a battery 

module (BM) (200). Battery pack controller's algorithm takes into battery's history of charging, 

impedance, SoH, thermal runaway etc and determines the failure of the battery, or if more than one 

battery is failed inside a BM, battery pack controller (140) deems the BM as a failed BM. In this 

disclosure the failure of batteries or capacitors or BM refers to Battery pack controller's declared 

failure. 

In this particular embodiment the battery pack has a configuration of 128S64P, with 128 battery 

modules (BMs) connected in series, and each BM has a configuration of 62 batteries connected in 

parallel and 2 capacitors in parallel. 

In this particular embodiment BM has 62 cylindrical lithium-ion (Li-ion) rechargeable batteries (220) 

and 2 capacitors. In another embodiment it could be derivative of Li-ion or any other chemistry; in 

the shape of cylinder, tower, pouch or prismatic or any other shape. Further the batteries could be 

of high energy density. In this disclosure all these rechargeable batteries (220) of different 

chemistries and shapes are referred to as Batteries (220) in plural and Battery in singular. In this 

particular embodiment BM has 2 Electric double layer capacitors (EDLC) cylindrical capacitors, also 

EXHIBIT 1002 
Petitioner ADC (IPR2024-00577)Page 1889 of 2235



4 

called supercapacitors. In another embodiment these capacitors could be Asymmetric 

Electrochemical Double Layer Capacitor (AEDLC), Lithium Ion capacitors, or grapheme 

supercapacitors. In this disclosure all capacitors of different electrochemical, chemistries and shapes 

are referred to as capacitors in plural and capacitor in singular. In another embodiment there could 

be any number of batteries (220) and any number of capacitors (220) in a BM. 

In another embodiment a group of batteries and a group of capacitors can be arranged together 

inside a larger pack, without the mechanical casing of a BM. Each such group of batteries and 

capacitors is considered as one BM. If one or more such groups are connected in series or parallel, 

then multiple BMs are considered to be connected in series and parallel. 

In this particular embodiment 128 BMs are connected in series. In another embodiment large 

batteries/capacitors can be horizontally and/or vertically arranged, using one or more mesh like 

structures, without using multiple BMs. In such an embodiment the electrical connections to the 

batteries/capacitors are embedded inside the mesh or laid above or below the mesh. In further 

embodiment part of the wiring can be based on radio signals, especially the control signals. For this 

disclosure each such mesh like structure is considered as one BM. In this disclosure, if multiple layers 

of mesh like are structures are stacked, each layer is considered as one BM and vertical layers of 

mesh are considered as vertically stacked BMs. 

In this disclosure, the combination of batteries and capacitors is optional. The BM (200) can be 

created just with batteries. The BM (200) can also be created just with capacitors. Figure 4 is an 

illustration of a particular embodiment of a Charging circuit (300). In this circuit battery pack 

controller (140), is the master controller of all charging. 

This invention creates a battery pack charger, which has two key components: 

1. balanced charging circuit - it's an electronic hardware circuit.

2. balanced charging algorithm - it's an algorithm installed inside battery pack controller.

The balanced charging circuit has further four key sub-components: 

1. Battery pack controller (140) which is a master controller and made up of hardware and

software. This balanced charging algorithm is installed in this controller;

2. AC/DC- DC converter (135) which converts AC/DC to DC;

3. and Energy charging split circuit (160), which acts a slave to the battery pack controller(140);

4. battery/capacitor charge controller (240), which acts a slave to the battery pack

controller( 140)

Battery pack controller algorithm (140) controls the Energy charging split circuit (160) which controls 

the input to the AC/DC to DC converter (135). Energy charging split circuit (160) and AC/DC to DC 

converter (135), together form the power board (130)(not shown). The power board in this 

embodiment is installed inside the battery pack(100). In another embodiment the power board can 

be installed outside the battery pack (100). 

The AC/DC to DC converter (135) is referred to as converter (135) in this disclosure. In this 

embodiment, when a regenerative current is sensed regenerative supply is connected to the 

converter (135). When an external AC or DC charger is manually connected to the vehicle, either DC 
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charger (32) or AC charger (33) is connected to the converter. In another embodiment only AC 

and/or DC street charger inputs are connected to the converter (135), and regenerative power is 

ignored which can be considered not worth storing. 

In this embodiment the battery pack controller(140) is installed inside the battery pack, however in 

another embodiment it can be installed outside the battery pack (100). 

In this embodiment AC/DC -DC converter (135) is an isolated AC (single phase and three phase) to 

DC, and DC to DC buck converter. In another embodiment the converter (135) can be bi-directional 

AC to DC to AC, as well as DC to DC converter, an additional switch may also be connected (not 

shown) which connects the converter's output to external AC terminal (33) and input to the High 

output of the battery pack. 

As shown in figure 4, the AC/DC - DC converter (135) supplies the DC charging bus (132). In this 

embodiment, the voltage of the charging bus (132) is at intermediate level e.g. 20v or 48v. It's a 

step-down from the input high voltage DC and input high voltage AC(single and three phase), and 

higher than the maximum battery voltage of 4.2V or the capacitor voltage of 2.7v. In another 

embodiment the voltage of the charging bus can be the same as the DC street charger (32) voltage. 

In another embodiment the voltage of the charging bus voltage can be same as the max voltage of 

the batteries e.g. 4.2V. 

In figure 4, the voltage of DC street charger (32) can be anything from 60v to 1500v depending upon 

the street charger. Battery pack output voltage of DC bus in this embodiment is 128*4.2v = max 

537.6V. However in another embodiment of 1605256P configuration the Battery pack output voltage 

of DC bus is 160*4.2v = 672V. Both of these configurations can be charged by a charger having any 

voltage from 60v to 1500v. One of the innovation here is that any battery configuration can be 

charged by this innovative battery pack charger using any input voltage. 

High voltage in this disclosure is referred to charging and discharging voltage of 60v to 1500v. 

As shown in the figure 4, in this embodiment each BM (200) has a Battery/capacitor charge 

controllers (240), which is acting as slaves to the battery pack controller (140). In this embodiment, 

as shown in figure 4, a Battery/capacitor charge controller (240) charges a group of the batteries as 

well as a group of capacitors, within the BM (200); which are electrically connected in parallel, with a 

specific charging voltage and specific charging current, as per the instructions sent by battery pack 

controller (140) over the communication line 1
2
C or SM bus or PM bus. However in another 

embodiment, the group of batteries connected in parallel are divided into sub-groups and there 

could be plurality of battery/capacitor charge controllers (240) within each BM, responsible to 

charge each sub-group. In further embodiment, the group of batteries may have serial as well as 

parallel connections, and there could be further sub-groups, with each sub-group having its own set 

of batteries electrically connected in parallel and sub-groups are electrically connected in series. In 

another embodiment there could be one battery charge controller (240) for each battery and one 

capacitor charge controller for each capacitor. 

In this disclosure electronic connection means when two devices communicate with each other 

through electronic (digital or analogue) signals e.g. electronic connection between battery pack 
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controller (140) and a sensor or electronic connection between battery pack controller(140) and 

battery charge controller (240). 

In this disclosure all the charging circuit, which includes Soc/voltage measurement devices, current 

measurement devices, temperature measurement devices etc, responsible for the charging the 

batteries and capacitors as per the instructions from the battery pack controller is referred to as 

battery/capacitor charge controller. Battery/capacitor charge controller (240) can be built using 

Integrated circuits or other electronic components. In this disclosure any electronic circuit doing the 

function of charging battery/capacitor is referred to as battery/capacitor charge controller (240). 

In this embodiment, the Battery/capacitor charge controllers (240) take the input power from the 

Charging bus (132). As shown in figure 4, in this embodiment all Battery/capacitor charge controllers 

(240) are electrically connected in parallel, to the charging bus (132). In another embodiment there

is no charging bus {132) and each battery/capacitor charge controller (240) can be directly 

connected to the AC/DC converter (135). 

In this embodiment, each BM (200) has a group of 62 electrically parallel connected batteries and a 

group of 2 electrically parallel connected capacitors, and each group of batteries and capacitors are 

separately charged, by the Battery/capacitor charge controller (240). However in other embodiment 

in each BM (200) there could be series as well parallel electrically connected batteries e.g. BM 

configuration of 2S256P, where there are 2 sets of 248 parallel connected batteries and 2 sets of 4 

parallel connected capacitors, in such an embodiment of a BM, the Battery/capacitor charge 

controllers (240) will charge two sets of 248 batteries separately with their own voltage and current, 

and two sets of 4 capacitors separately. 

In this embodiment, battery pack controller (140), gets the measurements of voltage, Soc etc from 

each battery and each capacitor supplied by the battery charge controller, and calculates the 

'balanced SoC' and 'balanced voltage' for the said group of batteries and the said group of 

capacitors. In another embodiment battery pack controller (140) can get voltage and Soc from a 

sample of batteries and a sample of capacitors to calculate the balanced Soc and the balanced 

voltage. 

Balanced Soc is the Soc, calculated by the algorithm, such that all batteries in all the BMs within the 

Battery pack (100) are charged to the same Soc. Optimum balanced Soc is the maximum balanced 

Soc for all the BMs taking into account the SoH of the weakest BM in the series. Optimum balanced 

Soc is less than 100% e.g. if the weakest BM in series has a remaining capacity of 95%, then 95% is 

the Optimum balanced Soc for the whole battery pack .. 

Optimum balanced voltage for the capacitors however is based on the maximum current demands 

as determined by the battery pack controller. Pl note: In this embodiment voltage is assumed to be 

proportional to the Soc levels of the capacitors. If however in another embodiment capacitors may 

have voltage which is not proportional to the Soc levels, then Soc is used for capacitors as well. 

Maximum current demands are specific to the application of the battery pack e.g. stop/start bus has 

high regenerative current storage demand and performance electric vehicle has high peak current 

demand. 
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In this disclosure, Balanced Soc and Balanced Voltage are the equalised charging for batteries and 

capacitors respectively, at any point during the charging process. Optimum balanced Soc and 

Optimum balanced voltage are the maximum equalised charging for batteries and capacitors 

respectively. 

As shown in the figure 4, Battery pack controller (140) is connected to the cloud based operational 

centre {43). The battery pack controller creates a log of history of usage of each battery/capacitor 

and each BM. Using the history of usage e.g. history of charging, terminal voltages, senor data etc, in 

this embodiment, operational centre (43) software calculates its SoH for each battery/capacitor and 

each BM, these calculation are specific to the battery pack depending upon the ageing of the battery 

pack. In this disclosure SoH refers to operational centre calculated SoH. Battery pack controller 

sends sensor and context data to the operational centre for it to calculate the SoH of the batteries. 

In another embodiment SoH is calculated by the battery pack controller using its compute capacity. 

Battery pack controller then calculates in real time, charging voltage and charging current to be used 

by each battery/capacitor charge controller (240) based on the existing Soc of the 

batteries/capacitors and the optimum balanced Soc and optimum balanced Voltage. Battery pack 

controller then selectively instructs each Battery/capacitor charge controller (240) using its ID, to 

charge the batteries/capacitors (220) with a specific charging voltage and specific charging current. 

Battery pack controller continues the step by step process of calculating the Balanced Soc and 

Balanced Voltage and charging the batteries and capacitors, until the optimum balanced Soc is 

reached for the batteries and balanced voltage is reached for the capacitors, or there is no charging 

current available. 

As shown in figure 4, in this embodiment, all Battery/capacitor charge controllers (240) have the 

same input voltage through the charging bus (132), and these charge controllers (240) dynamically 

change the output to charging voltage and charging current which is specific to the group/sub-group 

of batteries or capacitors (220), as per the instructions from the battery pack controller {140). 

While getting and while getting charged by the battery charge controller, all the batteries (220) as 

well as capacitors (220) which are electrically connected in parallel within each group or subgroup, 

are allowed to self balance, within their respective group/subgroups. Self balance means 

batteries/capacitors connected in parallel pass current from higher charge battery/capacitor to 

lower charged battery/capacitor until all the batteries or capacitors connected in parallel are 

balanced charged or have the same voltage. 

As shown in figure 4, one or more auxiliary batteries e.g. low voltage lead acid batteries or gel 

batteries, are also charged by DC-DC converter or battery charge controller{240) connect to the 

charging bus {132) as its input. 

In this embodiment of electrical configuration of 128S64P, 128 BMs are electrically connected in 

series. As shown in figure 4, there is a separate charging for each BM{200). All BMs(200) are charged 

simultaneously through separate battery/capacitor charge controllers(240). 

One of the key innovations here is instead of charging all the BMs connected in series through a high 

voltage single power supply, this innovation selectively charges each group of batteries where all the 

EXHIBIT 1002 
Petitioner ADC (IPR2024-00577)Page 1893 of 2235



8 

batteries are electrically connected in parallel, with a separate power supply. Hence the battery pack 

can be charged by any voltage (depending upon the range of the converter) as it is being converted 

into the charging bus voltage, and the battery pack output voltage can be designed to match the 

motor controller voltage. This decouples the DC charging voltage/current from the DC output 

voltage/current. The DC street chargers that need to put in say 350KWhr power into vehicles have to 

maximise on the voltage to say 1000v and minimise on the current to say 350amps, as higher 

current means thicker charging cables. For the same power, electric motors (31) being powered by 

the battery pack, conversely want higher current and lower voltage, as torque is proportional to the 

current. Hence this innovation allows that the battery pack of lO0KW can be charged by a 3KW 

charger, 30KW charger, lO0KW and even 350KW charger. This innovative battery pack charger is 

agnostic to the battery pack output voltage. 

Another innovation is, instead of overcharging some BMs and undercharging some BMs as would 

have been case if we charge all the BMs connected in series, through a single high voltage power 

supply; this innovation selectively charges each group of batteries/capacitors directly to the 

'Balanced SoC' and 'Balanced voltage' without having to through the stop start balancing process. 

This speeds up the charging process, as this innovation does not need to stop charging until an 

overcharged BM has lost its charge. The overcharging is less common with this invention as all the 

BMs are charged to a specific voltage using a specific current. However if an overcharge occurs in a 

given group of batteries, this innovation will simply stop charging the said group of batteries/BM, 

and continue with the others, until the said group of batteries/BM has self balanced or the said BM/s 

has the same level of charging as other BMs. The battery pack controller software will continue to 

take Soc readings of the said BM/s, and will only restart when the overcharge is rectified. 

Another innovation is that the battery pack controller's algorithm calculates the balanced Soc and 

Balanced voltage, and charges all the groups of batteries connected in series to the maximum of 

Optimum balanced Soc. The algorithm uses learning from the previous charging, e.g. what was the 

calculated balanced Soc and how much Soc was achieved using a specific charge voltage and charge 

current. The charge current/charge voltage relationship with the Soc changes as the batteries age, 

as weaker batteries charge quickly and also take in less charge than stronger batteries to reach the 

same Soc levels. Thus unevenly aged batteries can be balanced and it maximises capacity utilisation. 

Another innovation is the algorithm takes the SoH of the batteries into account to calculate 

Optimum balanced SoC. This allows for uneven ageing of the batteries/capacitors, and at the same 

time it maximises the capacity utilisation of all groups of batteries connected in series. 

The algorithm gets informed by the operation centre about the SoH of the batteries and it keeps a 

log of each battery's health (SoH) levels which goes down as the batteries age. Thus when a failed 

BM (200) is replaced in the battery pack, this log is updated with the SoH of the batteries of the new 

BM, and the battery pack controller (140) knows that the new BM has higher capacity and it will 

reset the Optimum balanced Soc to the next weakest BM. This innovation saves having to discard 

the entire battery pack if a single BM needs changing. 

Further innovation here is that batteries connected in parallel within a group or subgroup, inside a 

BM, are self balanced to speed up the charging process. In this embodiment the charging process is 

actually balanced charging only 128 BMs, and while the 128 BMs are being balanced charged, the 62 
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batteries within each BM are self balancing in tandem. There are 128*62 = 7936 batteries in all the 

BMs; the battery controller's algorithm is only actively balancing 128 sets of batteries. This also 

speeds up the charging process. 

Further innovation is that each BM stores all its share of regenerative energy in capacitors, as the 

regenerative energy normally has large current and only available for few seconds, which may not 

be enough time to store in the Batteries. The capacitors inside each BM maximise its storage of 

regenerative energy and charge up to optimum balanced voltage. The optimum balanced voltage for 

capacitors is calculated by the battery pack controller. 

Further innovation is that the Energy charging split circuit (160) switches the inputs to DC-DC the 

converter between, high voltage DC supply, AC supply and regenerative energy. As only one of the 

inputs is used at any one time, this makes the most effective use of the DC -DC converter part of the 

converter. 

In this embodiment, batteries within the battery pack are from the same manufacturer; have the 

same chemistry; have the same capacity, have the same voltage, and these batteries are balanced 

charged at the time of the manufacture of the battery pack, and preferably the capacitors within 

the battery pack are from the same manufacturer; have the same chemistry; have the same 

capacity, have the same voltage, and these capacitors are balanced charged at the time of the 

manufacture of the battery pack. In another embodiment, batteries can be from different 

manufacturers, and capacitors can also be from different manufacturers. In another embodiment, 

Batteries and capacitors can have different capacity which are connected in parallel, while keeping 

the BMs connected in series having equal current capacity. 

• Power unit for large electric vehicles e.g. trucks, SUVs, vans, trains

• Backup power unit for hospitals, data centres and industrial units

• Energy storage unit for solar panels
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1. The charging circuit of battery pack, is an apparatus, comprises:

a. a battery pack controller, which acts as a master controller of all charging functions

of batteries, preferably and capacitors;

b. inside each battery module (BM), one or more groups of batteries are electrically

connected in parallel, preferably and one or more groups of capacitors are also

electrically connected in parallel;

c. there is at least one battery/capacitor charge controller inside each BM, which

charges batteries, preferably and capacitors, and acts as a slave to the battery pack

controller;

d. battery pack controller's balanced charging algorithm calculates the Balanced Soc

for said group of batteries; preferably and calculates Balanced voltage for said group

of capacitors;

e. battery pack controller selectively instructs each battery/capacitor charge controller

to charge the said groups of batteries, and preferably said groups of capacitors, with

a specific Charge voltage and Charge current; or preferably charge to Balanced SoC;

f. said group of batteries and preferably said group of capacitors, during and after

getting charged by the battery/capacitor charge controller self balance in their

respective groups;

g. the battery charge controllers continue the charging process, until either all the BMs

have reached the optimum balanced Soc for batteries, preferably and optimum

balanced voltage for capacitors, or there is no supply of charging current.

2. The Balanced charging algorithm of claim 1 calculates the said Balanced Soc for batteries,

preferably and Balanced voltage for capadtors, based on:

a. the existing Soc of the said groups of batteries, and preferably existing voltage of

said group of capacitors;

b. optimum balanced Soc for the said group of batteries;

c. and preferably optimum balanced Voltage for the said group of capacitors.

3. The Balanced charging algorithm claim of 1 calculates the balanced Soc to balance the said

groups of batteries, based on the algorithm as explained using an example:

a. if there are 3 groups in series, first group has existing Soc of 30%, second group has

Soc of 29%, and the third has Soc of 31%;

b. assuming 1 amp hr of new current to each of the said group of batteries will bring up

the Soc of the said group of batteries group by 1%;

c. if the battery charger has 3 amp hr to distribute; it will allocate 1 amp hr to the first

group, 2 amp to the second group and zero to the third group; thus all the three

groups are balanced charged to 31% Soc, thus 31% will be the Balanced SoC;

d. if the charger had 4amp hr to distribute, it would have distributed 3 amps hr as

explained above and then distributed 0.333 amp hr equally to all the three groups;

thus group 1 would have got 1+0.333= 1.333 amp hr; group 2 would have got
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2+0.333=2.333 amp hr and group 3 would have got 0.333 amp hr; thus all the three 

groups are balanced charged to 31.33% Soc, thus 31.33% will be the Balanced SoC; 

e. if the charger had lamp hr to distribute, it would have given 1 amp to the group

which is most out of balance; thus group 1 would have got zero; group 2 would

have got lamp hr and group 3 would have got zero; thus the three groups are

charged to 30%, 30%, 31%, thus the pack is still unbalanced, as there is not sufficient

supply of charge available to balance the battery pack;

f. Battery pack controller continues with the above steps until either all the said

groups have reached their optimum balanced Soc, or there is no supply of charging

current;

g. If any group of batteries has reached optimum balanced Soc earlier than others, the

battery pack controller skips its charging.

4. The Balanced charging algorithm of claim of 1 preferably calculates the balanced Voltage to

balance the said groups of capacitors, based on the algorithm as explained using an

example:

a. if there are 3 groups in series, first group has existing voltage of 3v, second group

has existing voltage of 2v, and the third has existing voltage of 3.5v;

b. assuming 1 amp hr of new current to each of the said group of capacitors will bring

up the voltage of the said group of capacitors group by lv;

c. if the battery charger has 2 amp hr to distribute; it will allocate 0.5 amp hr to the

first group, l.5amp hr to the second group and zero to the third group; thus all the

three groups are balanced charged to 3.5v, thus 3.Sv will be the 'Balanced voltage';

d. if the charger had 3amp hr to distribute, it would have distributed 2 amps hr as

explained above and then distributed 0.333 amp hr equally to all the three groups;

thus group 1 would have got 0.5+0.333= 0.833amp hr; group 2 would have got

l.5+0.333=1.833amp hr and group 3 would have got 0.333amp hr; thus all the three

groups are balanced charged to 3.888v, thus 3.88v will be the 'Balanced voltage'; 

e. if the charger had lamp to distribute, it would have given 1 amp hr to the group

which is most out of balance; thus group 1 would have got zero; group 2 would

have got lamp and group 3 would have got zero; thus the three groups are charged

to 3v, 3v, 3.5v, thus the pack is still unbalanced, as there is not sufficient supply of

charge available to balance the battery pack;

f. Battery pack controller continues with the above steps until either all the groups of

capacitors have reached their optimum balanced voltage, or there is no supply of

charging current;

g. If any group of capacitors has reached optimum balanced Soc earlier than others,

the battery pack controller skips its charging

5. The battery pack charging circuit of claim 1 also consists of decoupling of input AC/DC

voltage to the battery pack, from the battery pack's output AC/DC voltage.

6. The balanced charging algorithm of claim 1 collects measurements of existing Soc of

batteries, and preferably existing voltage of capacitors, prior to the charge cycle and

preferably during the charge cycle.

7. The Balanced charging algorithm of claim 1 also calculates the said Charge voltage and

Charge current which is specific to each said group of batteries, preferably and capacitors,

based on:
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a. the existing Soc of the said groups of batteries, and preferably voltage for said

group of capacitors;

b. balanced Soc of the batteries, preferably and balanced voltage for capacitors;

c. learning from the previous charge cycles the relationship between charge

voltage/charge current and achieved Soc of batteries preferably and achieved

Voltage of capacitors.

8. The Balanced charging algorithm of claim 1 also calculates the said Optimum Balanced Soc

for all the said group of batteries or said BMs, based on:

a. SoH of the weakest of said groups of batteries, when the said groups are electrically

connected in series;

b. SoH of the weakest of said BMs, when the said BMs are electrically connected in

series.

9. The battery pack charging circuit of claim 1 also consists of all the said groups of batteries

are equalised charged at balanced Soc and preferably all the said groups of capacitors are

equalised charged at balanced Voltage, at any time during the charging process.

10. The battery pack controller of claim 1 also acts as a master controller to the following slave

circuits:

a. energy charging split circuit;

b. battery charge controller.

11. The battery pack controller of claim 1 also communicates with battery charge controllers

using the 12C or SM Bus or PMbus.

12. The battery/capacitor charging circuit of claim 1 also consists of an Energy charging split

circuit, that switches the input to the DC to DC converter between:

a. high voltage DC street charger;

b. AC charger;

c. and preferably regenerative current e.g. from the electric motors of electric vehicle.

13. The battery pack controller of claim 1 controls the Energy charging split circuit such that,

batteries are charged through external high voltage DC charger or external AC charger, and

capacitors are charged by the regenerative current/energy recovery.

14. The battery/capacitor charging circuit of claim 1 preferably also consists of auxiliary low

voltage batteries {e.g. Lead acid batteries) electrically connected to the said charging bus

through Battery charge controllers or DC-DC converters.

15. The battery pack charging circuit of claim 1 also consists of an AC/DC to DC converter that

converts high voltage AC/DC input to interim level DC voltage output e.g. 12v or 24v or 48v;

and supplies the Charging bus.

16. The battery charging circuit of claim 1 also consists of the inputs of the said

Battery/capacitor charge controller/s are electrically connected to said charging bus.

17. The battery pack controller of claim 1 preferably also keeps a log of SoH for each battery and

preferably each capacitor; and preferably for each BM, and preferably updates the log if a

failed BM is replaced with a new BM.

18. The battery pack controller of claim 1 is also preferably electronically connected to an

operational centre that calculates the SoH of the batteries and BMs, and creates a algorithm

offline; algorithm that extends the BM's life and improves the safety of the battery pack e.g.

updates of balanced charging algorithm etc, and SoH; and the algorithm is updated in

battery pack controller periodically.
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a. 

19. The battery pack charging circuit of claim 1 also constitutes a replacement of a failed BM

with a new BM to extend the life of the battery pack without effecting the balanced charging

of other BMs.

20. A method of charging of a battery pack, comprising:

a. a battery pack controller, acting as a master controller of all charging functions of

batteries, preferably and capacitors;

b. inside each BM, electrically connecting a group of batteries in parallel, preferably

and electrically connecting a group of capacitors in parallel;

c. installing Battery/capacitor charge controllers inside each BM,

d. battery/capacitor charge controllers charging batteries, preferably and capacitors,

inside each BM as per the instructions from the battery pack controller;

e. battery pack controller collecting Soc of each battery and preferably voltage of each

capacitor prior to the charging and during the charging;

f. battery pack controller's algorithm calculating the Balanced Soc for said groups of

batteries;

g. battery pack controller's algorithm preferably also calculating the Balanced Voltage

for said groups of capacitors

h. the said battery pack controller selectively sending a message to each said group's

Battery/capacitor charge controller to charge the said group of batteries, and

preferably said groups of capacitors, using a specific Charge voltage and a specific

Charge current, or preferably charge to a specific Balanced Soc;

i. after and during the charging, allowing said group of batteries and preferably said

group of capacitors, to self balance in their respective groups.

j. the battery charge controllers continuing the step by step process of calculating

balanced Soc for batteries and preferably balanced Voltage for capacitors, and

charging the BMs, until either the BMs have reached the optimum balanced Soc for

batteries, preferably and optimum balanced voltage for capacitors; or there is no

supply of charging current.

21. The method of charging of battery pack of claim 20 also involves, in the event of one or

more battery/capacitor within the said groups of batteries/capacitors are overcharged, the

Battery/capacitor charge controllers responsible for charging the said group of

batteries/capacitors, stopping further charging until the overcharge is self balanced or

rectified, however continue charging the rest of the batteries or capacitors.

22. The method of charging of battery pack of claim 20 also involves sending a

message/instructingthe said battery/capacitor charge controllers using their ID regardless of

where it is located within the said battery pack.

23. The method of charging of battery pack of claim 20 also involves said battery pack controller

regularly receiving SoC from each battery, and preferably voltage from each capacitor, and
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calculating how much charge it would need to rebalance each and all the said groups in the 

battery pack prior to beginning the charge process. 

24. The method of charging of battery pack of claim 20 also involves in the event of a failure of a

battery/capacitor or plurality of batteries/capacitors, replacing the BM having one or more

failed batteries/ capacitors with a new BM, updating the log of the SoH of the failed BM with

the SoH of a new BM, without impacting the balancing of rest of said BMs in the battery

pack.

25. The method of charging of battery pack of claim 20 also involves battery pack controller's

algorithm controlling the battery charging split circuit such that capacitors are charged by

the regenerative current, and batteries are charged by the external street based AC/DC

chargers.

Multi layer faced/sided PCB - printed circuit board with multi layers 

Auxiliary low voltage batteries - low voltage batteries e.g. 12v lead acid batteries used for starting 

an ICE engine and vehicle electronics. Smartphone- personally held devices like phone or tablets 

e.g. iPhone or Samsung

Vehicle control system - control system of the vehicle 
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Amendments to the claims have been made as follows: 

1. The charging circuit of battery pack, is an apparatus, comprises:

a. a battery pack controller, which acts as a master controller of all charging functions

of batteries/capacitors;

b. plurality of BMs are connected electrically in serial or groups of BMs are connected

electrically in series where within each said group plurality of BMs are electrically

connected in parallel, inside the battery pack;

c. inside each battery module (BM), one or more groups of batteries/capacitors are

electrically connected in parallel;

d. there is at least one battery/capacitor charge controller inside each BM, which

charges batteries/capacitors, and acts as a slave to the battery pack controller;

e. battery pack controller's balanced charging algorithm, calculates the Balanced

Soc/voltage for said group of batteries/capacitors;

f. battery pack controller then selectively instructs each battery/capacitor charge

controller to use a Charge voltage and Charge current, which is specific to each said

BM or each said group of batteries/capacitors, until the Balanced Soc for batteries/

capacitors is achieved;

g. said group of batteries/ capacitors, during and after getting charged by the

battery/capacitor charge controller self balance in their respective groups;

h. the battery charge controllers continue the above steps (e, f and g), until either all

the BMs have reached the optimum balanced Soc/voltage for batteries/ capacitors,

or there is no supply of charging current.

2. The Balanced charging algorithm of claim 1 calculates the Balanced Soc and Balanced

Voltage to balance charge the entire battery pack, using the following algorithm:

a. gather the history of charge current vs the increase in Soc for each group of

batteries/ capacitors;

b. gather the existing Soc/voltage of the said groups of batteries/capacitors;

c. allocate the input current to all the groups of batteries/capacitors such that all the

available current is given to the group of batteries/capacitors with the least

soc/voltage;

d. continue with the above step C until the said group of batteries/capacitors in all the

BMs in the series circuit have equal Soc/voltage levels;

e. any remaining charge is equally divided in all the group of batteries and separately

to all the group of capacitors;

f. continue the above four steps (b, c, d and e) until there is no current supply or

optimum balanced Soc/voltage is reached for the said group of batteries/capacitors.

3. The battery pack controller of claim 1 stops charging the said group of batteries/capacitors

or BMs in the event of an overcharge in these groups of batteries/capacitors or BMs, and

continue charging the other groups of batteries/capacitors or BMs, and restart when the
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said group of batteries or BMs have the same level of charging as other group of batteries or 

BMs . 

4. The battery/capacitor charge controller of claim 1 consists of voltage/Soc measurement

devices which send the data to the battery pack controller.

5. The battery pack charging circuit of claim 1 also consists of independent and selective

charging of each battery module, and each group of batteries/capacitors connected in

parallel with in each BM.

6. The balanced charging algorithm of claim 1 collects measurements of existing SoC/Voltage of

batteries/capacitors, prior to the charge cycle and preferably during the charge cycle.

7. The Balanced charging algorithm of claim 1 also calculates the said Charge voltage and

Charge current which is specific to each said group of batteries/capacitors, based on:

a. the existing SoC/Voltage of the said groups of batteries/capacitors;

b. balanced SoC/Voltage of the batteries/capacitors;

c. learning from the previous charge cycles the relationship between charge

voltage/charge current and achieved SoC/Voltage of batteries/capacitors.

8. The Balanced charging algorithm of claim 1 also calculates the said Optimum Balanced SoC

for all the said group of batteries or said BMs, based on:

a. SoH of the weakest of said groups of batteries, when the said groups are electrically

connected in series;

b. SoH of the weakest of said BMs, when the said BMs are electrically connected in

series.

9. The battery pack charging circuit of claim 1 also consists of all the said groups of

batteries/capacitors are equalised charged at balanced Soc/voltage relative to other group

of batteries/capacitors, at any time during the charging process.

10. The battery pack controller of claim 1 also acts as a master controller to the following slave

circuits:

a. energy charging split circuit;

b. battery charge controller.

11. The battery pack controller of claim 1 also communicates with battery charge controllers

using the 1
2
c or SM Bus or PM bus.

12. The battery pack charging circuit of claim 1 also consists of an Energy charging split circuit,

that switches the input to the DC to DC converter between:

a. high voltage DC street charger;

b. AC charger;

c. and preferably regenerative current.

13. The battery pack controller of claim 1 controls the Energy charging split circuit of claim 12

such that, external high voltage DC or external AC charge the batteries/capacitors, and

preferably the regenerative current/energy recovery charge the capacitors.

14. The battery pack charging circuit of claim 1 preferably also consists of auxiliary low voltage

batteries electrically connected to the said charging bus through Battery charge controllers

or DC-DC converters.

15. The battery pack charging circuit of claim 1 also consists of an AC/DC to DC converter that

converts high voltage AC/DC input to interim level DC voltage output; and supplies the

Charging bus.
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16. The battery pack charging circuit of claim 1 also consists of the inputs of the said

Battery/capacitor charge controller/s are electrically connected to said charging bus.

17. The battery pack controller of claim 1 preferably also keeps a log of SoH for each battery/

capacitor; and preferably for each BM, and preferably updates the SoH log of a failed BM

with the SoH of the new BM, if a failed BM is replaced with a new BM.

18. The battery pack controller of claim 1 is also preferably electronically connected to an

operational centre that calculates the SoH of the batteries and BMs, and creates the said

balanced charging algorithm offline; the algorithm that extends the BM's life and improves

the safety of the battery pack, and periodically performs updates of balanced charging

algorithm and SoH etc.

19. The charging circuit of battery pack of claim 1 decouples the charging voltage from the

battery pack's output voltage comprises, input voltage and current of the AC/DC to DC

converters used to charge the battery pack are matched with the voltage and current of

street chargers; and independently number of BMs/groups of batteries that are connected

in series and parallel are matched with the voltage and current requirements of different

vehicle's electric motors.

20. A method of charging of a battery pack, comprising:

a. a battery pack controller, acting as a master controller of all charging functions of

batteries/ capacitors;

b. inside each BM, electrically connecting a group of batteries/capacitors in parallel;

c. installing Battery/capacitor charge controllers inside each BM,

d. battery/capacitor charge controllers charging batteries/capacitors, inside each BM

as per the instructions from the battery pack controller;

e. battery pack controller collecting SoC/Voltage of each battery/capacitor prior to the

charging and preferably during the charging;

f. battery pack controller's algorithm calculating the Balanced SoC/Voltage for said

groups of batteries/capacitors;

g. the said battery pack controller selectively sending a message to each said group's

Battery/capacitor charge controller, using a specific Charge voltage and a specific

Charge current, to charge the said group of batteries/capacitors until a Balanced Soc

or Balanced Voltage is achieved;

h. after and during the charging, allowing said group of batteries/capacitors, to self

balance in their respective groups.

i. the battery charge controllers continuing the above steps (f,g and h), until either the

BMs have reached the optimum balanced SoC/Voltage for batteries/capacitors; or

there is no supply of charging current.

21. The method of charging of battery pack of claim 20 also involves, in the event of one or

more battery/capacitor within the said groups of batteries/capacitors are overcharged, the

Battery/capacitor charge controllers responsible for charging the said group of
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batteries/capacitors, stopping further charging until the overcharge is self balanced or 

rectified, however continue charging the rest of the groups of batteries/capacitors. 

22. The method of charging of battery pack of claim 20 also involves sending a

message/instructing the said battery/capacitor charge controllers using their ID regardless of

where it is located within the said battery pack.

23. The method of charging of battery pack of claim 20 also involves said battery pack controller

regularly receiving SoC/Voltage from each battery/capacitor, and calculating how much

charge it would need to rebalance each and all the said groups in the battery pack prior to

beginning the charge process.

24. The method of charging of battery pack of claim 20 also involves in the event of a failure of a

battery/capacitor or plurality of batteries/capacitors, replacing the BM having one or more

failed batteries/capacitors with a new BM, updating the log of the SoH of the failed BM with

the SoH of a new BM, without impacting the balancing of rest of said BMs in the battery

pack.

25. The method of charging of battery pack of claim 20 also involves decoupling the charging

voltage/current of the battery pack from the battery pack's output voltage/current, and

matching the input voltage and current of the AC/DC to DC converters of the battery pack to

standard chargers; and independently matching the battery packs output voltage and output

current with the voltage and current of the motor controller /electric motors of different

vehicles.

Multi layer faced/sided PCB - printed circuit board with multi layers 

Auxiliary low voltage batteries - low voltage batteries e.g. 12v lead acid batteries used for starting 

an ICE engine and vehicle electronics. 

Smartphone - personally held devices like phone or tablets e.g. iPhone or Samsung 

Vehicle control system - control system of the vehicle 
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�jc�t1EJJt�, ?Jr�jc�1!it$tul±\�li!!GITT$tul±\�lli7'1 DC12V � DC24V, �j,f:['s]� 

Jt q:t , ?Jr� DC-DC ifiiJ lli � Ii!!� tli $tu I±\ � lli 7'J 19 V BI.J DC-DC 19 V 3t lli $tu I±\ 

�Ii!!, $tu I±\ �lli7'J 12V ITT DC-DC12V $tu I±\ �li!!G l?)]z$Jw I±\ �lli7'J 5V ITT DC-DC5V 

pf ff $tu l±l � Ii!! 0 

�m, mr�m���ffl$tul±!ITT���ff�7'J���ITT����n1?J2zmr� 

i:;i:;._>,12- t±r ''1--h �l=f f-, ;ft\, r'tf-r �p Al'., f-, ;ft\,« f_i;:, /71 �'-t::!,{L':.. ... ;J:i.JAL.-r: :t'J 1=1 fit.JAL.-m...:JLo

Jti::p, foJr�����li!!G$tul±\ ITT�111E�ITT �lli7'1 11ov,..__,22ov, Yr����� 

li!!G � Kr foJr�n1*B<J � $��7�tir m�n1*o 
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�l, %1t j)ft rm� E§}m fH as 3/H& oo * s :1JQ m fti M 1JQ t� 10� 1t 81 m * EE!JH , 2z1a iJJ 

� 13g 1JQ m * tJE as :1JQ m 1a iJJ H * ; J=iJr � 81 :1JQ m fti M :1JQ t� �i ss EE! �H 111 as m: em 7'J 

0.10,_,100; tPB'c1'z5EJ=iJr�EE!ftHfH*ffiB{JfHlllL_e��f.il'r.&7'J t, t Ef{Jmelfil7'J 0,_,70
°

C, 

Jl:�s-f, 1T3f:1JQmfal03f*, �i!!U:1J=iJr�m*EE!�H&if!Um� MCU �mUEE!li'4rBS 

m� EE!1mfHas* 001.il'r.&/J,r 1, mU:1JQm1a iJJH*1T 3f, :1JQmf'iM:1JQm�l 81WJtw� 

ii EE! ii , 3f �is .x1 ?Jr� EE! 1i:H f_§.m lf J]Q m , tPB'c 1'z 5E J]Q mas S1 ['a] 7'1 � u1i'I 5E m d, d as 

melfil7'1 10,--,3oos, 3J=ifr�EE!itHfHBS*ffir.il'r.&�¥UJ:��1.il'r.& t S1, JJQmJa i)JH* 

§ iJJ Wr 3f , M * 3 :1JQ m 81 s-t raJ �iu d s-t , � 13E'.JJQ m � tJE 81 :1JQ m Et! g4r § iJJ Wr 3f 0 

;tti::p, m�n1*7'1 �Jtt;ft fvi,. t§��;ft IviMi��;ft Ivf 813l�n, m�t�s13g 

;t& $tu A EE! 1i'i 1'z ic r J=ifr�n � 813/� f�U , J=ifr �t �B 13g flz $tu A EE! Ii'! 81 J)J $ 7'J o. 5W ,_, 

50W, ffiAEE!lli7'J 5V,_,25Vo 

;it i::p, J=ifr� EE! imfH asm ili Yfffi s J=ifr�3/�ti EE! im � 13g��Y1U �tJEz l'aJ ��tt�� 

1Y( 'tiM * PJ tij( � sq 1* �� fti , J=iJr � 1* �� fti as EE! 1Jit 7'J so A,_, s oo A 0 

;it i::p, J=ifr� EE!ii iftjjLJ �tJEas EE!li'4r�t5: �*l &��:ntJ::� U3, � � £ 

SGM8591, Eg�_§. Rl2 ,. Rl3 ,. Rl4 ,. Rl5 ,. Rl6 ,. Rl7,. Rl8 ,. R20 ,. R21,. RS, EE! 

'1; C9 ,. Cl2, H*=t,&"g D4, ��£ IN4148, U3 B1"gM!J 1 ��' U3 Ef{]"gijtlJ 2 

s Rl6 Ef{]�Yfffi,. Rl5 81�ftw,. R21 8"J�Yfffi�tt:a��, U3 Ef{JwRiP 3 � Cl2 81� 

ftw,. RS as�ftw,. BT2 81:fftt,&�tt:a��, U3 81!gJp 4 s BTl 81:fftt,&,. RS BS 

!tj�tw��1t±111, u3 as"gijtlJ s ��, u3 81!gJp 6 s R20 81�1w,. R21 81!h� 

ftw,. D4 BSIEt,&��:a��, R20 81!h�flw s Cl2 81Jj�ftw�ti, U3 81!gJp 7 

s vcc Yfffi,_ C9 as�ftw�tt:a��, C9 81!h�flw1i:rfil, U3 8"J"gRiP 8 ��' D4 

asfftt,&� Rl7 81�Yfffl, Rl7 81Jj�ftw� Rl8 81�ftw,. IN2 ftw�tt:a��, Rl8 

81§j�tw1t±111, R1s ssJj�tw s R12 ss�tw,. Rl3 81�1w,. Rl4 81�Yfffl�1t:a 
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��o 

;lti::p, J=ifr�Et!lliiJt11Ll��JEl¥Jeglff&�tr!i: >R�JfJJJCJC:ff: U2, �%£ LM358, 

Yfffll�lliEt!li!!G UI, �%£ 7805, Et!rll RL R2" R4" R5" R6" R7" R8" R9" 

RIO" Rll, Et!�CL C2" C3" C4" C5" C6" C7" C8, ��£=1JkfgDI" D2, 

�%£ SS14, Yfffll=iJi}WJ71\.$;fL£?t£� U4, �%A TL431, U2 Ef{]fgij!p 1 s R5 ${] 

�}fffi" C5 131-J �Yfffi" C4 131-J � Yfffi a titE � � , R5 ITT !h �}fffi s R6 81-J � Yfffi" IN 1 Yfffi 

a=t�-0:��, R6 1¥J!h�Yfffit�±fil, U2 81-JwEtP 2 s U2 81-JwEtP 5" RI I s,g�}fffi" U4 

81-J rJI tR" U 4 131-J � � tR" R 16 81-J !h � Yfffl a titE � � , R 11 81-J !h �ftfffl 1� V CC Yfffi , 

U2 1¥Jfgij!p 3 s C5 81-J!h�}fffi" RI s1-J�Yfffl" R7 1¥J�}fffi" R8 s,g�ftfffiatitE��, 

RI 81-J!h�}fffiti C4 yj�Yfffi, U2 1¥JwEtP 4 s R7 1¥J!h�}fffi" U4 81-JrBtlk" R9 s,g� 

Yfffi �� ti ±-ti!, R8 81-J !h �}fffi s D2 ITT ffi. tlk" RIO ITT �}fffi a=tttE � �, D2 81-J IE tlk =rt 

B T2 81-J IE tR , U2 B<J W ij!p 6 s R 10 ITT !h �yfffi" R9 s{] !h �yfffl" C6 B<J � Yfffi" R2 a<J 

�}fffia=ti-0:��, u2 s1-JwJP 1 s c6 i¥J!h�}fffi" c1 s1-J�ftfffi" R4 s1-J�ft¥ma=ti-0: 

��, R4 Ef<J§j�ftfffiti AF.(, C7 1¥J!h�ftfffit� R2 1¥J§j�}fffi, U2 1¥Jfgij!p 8 s C8 

s,g�ftfffi" C2 s,g�ftfffi" C3 1¥J�ftfffi" Ul 13,gfgij!p 3" vcc YfffiatitE��, C8 131-J!h 

� Yfffi ti ±-ti! , C2 l¥J !h � Y¥ffi :tlJ C3 B<J !h � Y¥ffi ��ti ±-ti! , U I 81-J 1g EtP I s C I 81-J �ftfffi " 

DI ITTffi.tlkatitE��, Ul 1¥Jfgij!p 2 s Cl 131-J!h�ftfffi��=ti±-tf!, DI 131-JIEtlkti BTI 

1¥JIEtlko 

;lti::p, J5Jr��iEt!:ffB1-JEt!li!!G�tr!i: Yfffll�lli�J=, U5, �%£ XC6219, Et!rll 

R3" R19" R22, Et!� CIL C13" C14, ��£=tlkW D5, �%£ SS14, MCU 

�mLl�Jt JI, �mLl:3f� QL Q2" Q3, �%£ SI2300, �ieg:ff, U5 1¥Jfgij!p 1 

s C13 1¥J�ftfffi" U5 81-JwJP 3" vcc YfffiatitE��, U5 1¥Jfgij!p 2 s C13 1¥J!h� 

Yfffi" C14 s,g�ftfffi" JI 13,gtgij!p 2 ��=t�±fil, U5 1¥JfgijtP 4 ��' U5 s{]tgij!p 5 s C14 
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81.J§j-}ffij, JI 81.JwijtP 1 iitifr-jffi, JI 81.Jw� 3 ti INI }lffij, JI 81.JwJP 4 ti OUTI 

}lffij, JI 81.Jwij!p 5 ti IN2 }lffij, JI 81.JwJP 6 ti OUT2 }lffij, JI 81.JwJP 7 ��, JI 81.Jw 

JP 8 � � , 0 UT I ftfffi ti R3 81.J -ftfffi , R3 81.J !h -ftfffl ti Q2 81.J $ t»z , Q2 81.J rJH1z s Q 3 

81.J ¥JJN t»z, R 13 81.J !h -ftfffl iitifr -7m , Q 3 81.J Yffi t»z ti R 12 81.J !h -ftfffl , Q3 81.J $ t»zii 

ti A B , Q2 81.J ¥JJN t& s QI 81.J ¥JJN t»z , R 14 81.J !h -Yfffi ii ti fr -7m , QI 81.J $ t»z ti R 19 

Ef{] -ftfffi , RI 9 81.J !h -Yfffl ti O UT2 Yfffi , QI 8{] rJffi t»z s D 5 81.J IE t»z, fl EE!.�� � 81.J -

�ii�fr-7m, nss1.J�m, mEE!,���EJ1.J!h-�, mEE!.�EJ1.J�H�2EJ1.J-�, 

R22 81.J-ftfffl s BT 1 81.J IE t»z ii ti fr-jm , R22 81.J !h -ftfffl ti C 11 81.J -ftfffi , C ll 81.J !h

-ftfffi s m EE!.� 81.J � H� ;.$: 81.J !h -�, B T2 81.J IE t»ziiti fr-7m o

*��81.J���*�= *��EJI.J@�EE!.¥JJN*fflW��EE!.���EE!.�ffl, A

� :m: _;;_ � , �l� /} , Jm1 m , ij� !'BJ nt EE!, EE!, i1t *, !'Jg� & � JE EE!, 01 � 2 , ey ri Jr: re 

$Ja � 81.J * EE!.11it $�, imiifr1': EE!, iJ1Effltr ili EE!.li1!lr s EE!.rlliJiizJsJiiti&�ti EE!, rm w !'Jg 

�iYltl *tJE, l=lJ�J�:i:1!1�mLlx1 &�tii9: ¼ 81 jc EE!.1;1t 1� EE!., 11E:tJJfJ l=lJ:3, ��f 5¥Uffl EE!.¥JJN 

EJI.JEE!.�o �@�EE!.¥JJNEJI.JEE!.�fflXii��ey-tB$#EE!.ffi�filsl.JWffiEE!.n, i!lii 

��nWffiEE!.nffltrili�sMcu��EE!.nii�, ey��J?:�m, EE!,�,��ffim, 

$tit tr�*, * t1t 11J(fg, * t1t Pft � �� 19: ¼ 81.J f=' &H� EE!,$�; LEntr ey m1� f=' 

&Hffi �; i�@� EE!.¥»N*� 1=1Ji!lii&Hm EE!.¥JJNJE EE!., illl=lJ �imii*�B !'Jgx1Jtm:1fJE 

EE!, ' � f� 1� i�@ � EE!, ¥JJN fr f=' &� S1' ey � § i}J *�ft EE!, !'Jg O :1j &� ' i�@ � EE!, ¥JJN § � 

19:��*�*m, �mf='�n�*ili���s-t§ff�Tmw*m, *�*m� 

i!liiffi�nsl.JH��**•*m�ili��m��m, ���*�81.J§EJI.J; �@ 

� EE!.¥»Nkfiiti���� EE!.li1!lr:fOW!'JgjJQ�*tJE, Jtq:i, ��� EE!.Ji!!lr l=lJ ��4 EE!.fili.tii 

$tu ili 81 ][ iJ1E EE!.$"¥ =t� � 5l iJ1E EE!. , � � f=' &� S1 $ � Jl 1;% EE!. 81 itz ¼ EE!. JJ ::f Jr: S11� EE!. , 

rmW!'igJJQ�*tJEi!liiJJQ�f'z:�JJQ�� �R�*EE!.�ii, ey �fr&Hm:Efmr!l'r.li�1I£ 
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����rr����m�r, ������ffl*fi�m, ����mtt��� 

�r tf�)=iJ l2}_rr� I ff, p't]yH'f!H�1��f3gc �a-t, i�LS'Z:@ ��Ric�£I� �Jfli�, 

-ar � :xi rw it rt -=r Yr tm1!fr � i1� � � tm s-ti:it rr :m t1z :ti & , 7'J 1tm i'tm1� �iu 0 

llft 00 iJl lffl 

001�*��$:@�������00; 

00 2 �*��$:@ ��B/,JYr:ti�tmWf3g:§iYltl*gJEg{] �fti ��00-; 

00 3 �00 2 q:i �Yr:tl�tmWf3gtft�Yltl*gJE� �ft% ��OO=o 

OOq:t: 1-ft��ft%; 2-trBf3ttftffiA�ft%; 3-:l:5JiH*t?�ft%; 4-�tmtii; 5-

i*�f'f:; 6-Yrti�tmwf3g:§1Ylu*gJE; 1-*�1;1tffiili�ft%; s-wf3g LED ��H� 

*jJE; 9-DC-DC5V pfffiffilli �ft%; 10- 12V ffilli �fti; 11-DC-DC19V frffiffilli

�ft%; 12-LED lfilM�ft%; 13-LED J:ffi�tJ; 14-MCU �ttl�ft%; 15-tltW*g]E; 

16-W 13g1JQm*jJE; 17-12!�:ff �fti; 61-�ffi iJtJJU *gJEg{] �ft%; 62-�t!it iJtJJU *gJE

s{] �ft%; 63-�ll �:ff� �ft% o 

� ��1if!f7J:it 

rOO�*mOO�A�����*���*-Wfil�c 

�00l�003m�, -#$:@�� , �M��, ����fITTR:ic�fflr� 

������ffl4, ��ffl4�ffiA�sm-=r���ffl41t��1t���1�t 

���ffiA��2�ffiili���, ��ffl4�ffiili����fflr�$�MS1ffi 

te * � tlE s{] * � tlE ffi te � ft% 1 , � tm tli 4 s * � t!it ffi te � ft% 1 zJsJ �ti� Yrti 

��W�:§ru*�6o *-W�, ��ffl 4�[2J_•D�fi� �Dfi� -�« 

�w�«DW7'Jrr�, l2J_Am�����7'Jfft��w�r�Z$��#�m 

fJ>G, Jtffi ill ���tl� $ ft% DC-DC ififf ffi �ftt [2}_2?( LED JJ]K�}J �ft% 12, 'BJ:ft% DC-DC 

ififfffi�ft%:l:5Js MCU�tV�ft% 14 �ti , MCU�tV�fti 14 ��ti�fflrlfil.�i� 
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!S'Z@ E§j)J EJ"J EE!.; 1¥JWf3g LED EE!.;H� *�JE 8, LED !J!Ri}J EE!.Ii't 12 EJ"Jffi ili Yfffi�ti 

fl LED Jffl ,,,JHT 13 , EE!. tm t:ii 4 s"J rJ3" Yffij *�fl m r 1:i 1P fofi � EE!. tIDJii 4 s"J :hlJ 1tHi 1P Et! 

Ii't 3 o Jt q:t , DC-DC iJWJ ff Et! Ii'%§ t3 ffi ili Et! ff A 19 V EJ"J DC-DC 19 V :ft lli ffi ili Et! Ii'% 

11, ffi ili EE!iffA 12V 1¥] DC-DC12V ffi ili Et!Ii'% 10 Lj,lzffi ili EE!.lliA 5V 1¥] DC-DC5V 

rf ff m ili EE!. Ii'% 9 o :!H !I� , * � � q=i s"J n w A ��5ttt mt, ,tg � � 1t mt� ifB � 1t mt 

EJ"J!J�n, j(pBfm:fJiffiAEE!i1i'% 2 i&icrn1*1¥J!IHY!U, j(pBf3g;tft$JwAEt!Ii'% 2 1¥JJJJ$ 

A 0.5W,-.__.,50W, ffiAEE!illiA 5V,-.__.,25Vo 

� D'Z@ Et!�* m iJ. � -=r Et! 1m tii n¼ s"J Et! 1m tii , A fl 1t; $f: , wf ,g I J \ , rmt m , 

���EgE§.�*' �-&�ftEgl¥J��' ey���$��1¥J*Eg���o �D'l 

@ Et!� x.Wj� tE * Et! iit m ili Et! Ii'% Ej Et! tm t:ii zJsJ � ti !I� ti EE!. tm w f3g iwJ,rn * �JE, m 

fl�i:l:fil�muxt!f�ti1& ½l¥J*EE!.1litf� Et!, r1Hrmm�, fl�i�um EE!i�s"J Et! f3g; ,; Et! 

�mx.��flmmili$#EE!iff�fili¥JifiHlliEE!in, mtt��nifiHlliEE!.nmili�Ei 

Mcu��EE!.n��, ml2J.��¥m,Eg�,��fflm,$•rr��,*•�ffi, 

*•�11�:a�N ½B"J? !IH� EE!.��; LED irmwd�f'=l !I� Jffi �; i�lS'Z@ EE!.�*� 

mmtt!IH'ITT EE!i�ft Et!, 1=Ex1Hm EE!.�1¥J'ttm r, ill m l2J.mrl*PB f3gxtJt*frft 

Et!, �1ff�i�lS'Z@EE!i�tE?!J�at, eyLj, §i}Jf�ftEE!if3go F8'Jat, mttWf3g LED Et! 

;H � * �JE 14, ey l2J. � at tft Wltl � D'Z@ Et!� s"J EE!. fm t:ii 4 B"J EE!.; 1tffl :l7t � o 

DC-DC 12 V ffi ili EE!. Ii'% 10 EJ"J ffi ili Yfffi �tifl J=§ r � ili Wt&t f� % EJ"J tit W * jJE 15 ,

mr�EE!.�ffi4mili1¥J��EE!i��A��EE!i1¥J��:aEE!.n11l2J.2zmr�EE!i�ffl 

4 JJQ 1� s"J W f3ttJQ � * �JE 16 o i� tit !f * �JE 15 ey l2J. tEJ=§ ? � li1% � � ili :Efll ;JJt mat El3 J=§ 

?§ff*r, *!f*�15�mttm�n1¥JH���*!f*�15�ili��m� 

JWJ l3fil , l2J. � !U * � l¥J § l¥J o Jt q:i , ��:ff Et! Ii'% 1 7 ffi ili s"J � t1it Et! s"J Et! ff A 11 o v ,-.__., 

220 V, ey l2J. f lt:1J � :l:fil �� i� !S'Z@ EE!.� Ei ���¥;it Et! f� Et! B"J !IH'ITT ii:½� ti , EE!. lli 121 
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We, Xfffi�{,Xifii] lli, �r�frp N ½frP Yp{f)=§ st, Et!}J � Jr: 81 'twm rWd� Et! �g, 

*�N½ITTtt�I�o ����Et!�17ey��Kr��ITT�$, *ey�1=E��

�__t lRK�ti���Et!IE!& 17 B<Jti D, 31ffi�W:{�5c:1,fLEt!st, J�Ji��Yp$81�� 

� si�1l □�ti' Npey�:EJ]l][1,fL$t1�M5c:1lit81 § 81' tjH1!=1:f � 0 :'fjyp' w�gj]Q 

m*jJE 16 'E1t5��ft:TE§.1thtii 4 ITTYpfiJJUITTJJQmf't��JJQm�, %1iPHrEt!fthtii 4 BS 

1H� oo * sJJQ m f't �1JQm��1t 01 m@& Et!rll, lkfa iJJW �gJJQm*jJEITT JJQmfa iJJ 

:3f * ; )]Q � f'f' � )]Q m �J 81 Et! rll 11[ 8<J m IE 7'1 o. H1 ,..__, lo n; 1tffl st , f,m :5'c N 5E Et! 1th 

tii 4 �0081fH!!_rp[VlllHi7'1 t, t 81m!E7'J 0,..__, 70
°

C, 3Yp$:Efjj�}Hli�1!£, £i 

B��� U[PJ Et!� 81 tt � 1� Et! st, 1J :3f :iJQ m }a i)J :3f *, tri!lii m BJ!{ Et! rii & � Jrj MCU 

�tuEt!IE!tr 14 01Et!1thtii 4 01�001Hoc/J,r 1, mu�tt
l
1JQmf't��1JQm�J011JQmfa 

i)J :3f * tJ :3f, JJQ 1� f't �JJQ 1� � 81 W3 ftfffi � i!l Et! 1;1t, i� W �g JJQ m * jJE 16 � :3f �t5 xt Et! 

tthtii 4 itt1r1JQm; JJQmmJ, =rm:5'cN5E1JQm01stl'sJA�[g]5E{1_[ a, a 01m!EA 10,..__,

300s; 1=E1JQm01iif¥i::p, 3 Et!1thtii 4 s<J�001Hiii6¥rJ__tp�1Hii t st, �mtlJJQmf't 

� � )]Q *� �J ITT )]Q *� fa Z0 :3f * § i)J Wr :3f , rll Wr i!l ii )]Q m f'f' � )]Q m �J W3 }lffij 81 Et! 1'1t ITT 

i!lu, ��31JQm01strsJ±6¥U a, muw�gJJQm*jJE 16 011JQmEt!IE1t §iJJWr:3f, 5'c 

pJtxtEt!ithtii 4 811JQmo i�WfmJJQm*jJE 16 i!liimBJ!l.Et!rll§�MmITTBJ!l.��tL 

11t �m :1:111� tu w �g JJQ m * jJE 16 ITT JJQ m Et! IE!& ITT� i!l s Wr :3f , � �f W: � 1JQ m ti-¥ , * 

Pf1!£1JQ:J:�1F1$§81 Et! �go i!lii:1:�JJQ�W �gJJQm*jJE 16, i�IS!Z� Et!f�ey �1=E&p$:Ef 

�iHii �11£� U[PJ Et!� tt � 1� Et! 81 'tw m r, {5 � �g{�HiE Et! 1iPJii tt � I 111=, ri'iJ Yp $ 

W:�Et!�, W:�7-�*�ITTey3 tto 

1Pti Et! 1th W �g�Ju * jJE 6 'El 15 J=§ T�ti 1Pti Et! tth 81 tI � Et! jfE[:��, f� ffl �iYlU 

1tf %�tu Et!IE1t�i!l�Wr:3f 01ti Et!�, m riJ�jj1J1p1tfflM Et!*a�i_i �r fa iJJ Et!tth 

81 Et! lli 81 Et! lli iJ{ jjlj * jJE, 1k i� jjlj i!lii 1Pti fa i)J Et! IE!& ITT Et! tfL 81 Et! 1;1t iJ� jjlj * jJE, ;tt 
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r::p, ii EE!iff ITT�� ITTMYfffia� Egffi iJtJJ,J *gJE, ii EE!iff ITTflfrIA}fffiati Egffi iRJJIJ * 

�, mEE!iffITTflfrrili�a�*Eg�flfrriliEE!iffi 7, ttfflEE!i�*mrleyffi��&�ffi 

�a��Wrl��TEE!i�ffl4tt��M�ITT��a�, �hfflEE!i�*seyffi� 

� &titru�atis-t, iteytffi�� &t�tru� s EE!i1mtii 4 13/,Jtt�tlkati, Egffi iJtJJLl 

* g}E s £Im EE!, *i*ati O * � � r::p ITT ii EE!, ff A 12 V � 24 V ii EE!, ff ' EE!, 1;1t :tJ\1 ,ti A

20A ,..___,300A, Jpf, A 4,..___,6 �, jpti EE!iim W �g�1ftJU *jJE 6 i&t:icritJS'Z:§ EE!i� ITT jp 

$, mrleyffi��&�ffi�s�JS'Z:§EE!i�a�, �*i&t:icrJS'Z:§EE!i�ITT�$, 

rm £Im EE!,*&* i&t IE rm:§ E§. � 13{] !f p $ 0 1Jtizt 13{] , tt* � � r::p , !f p ti EE!, 1m w fm � 

1JJJU * g}E 6 i&t IE T $ :§ EE!,� ITT � $ ' rm £Im EE!,*&* i&t IE T $ :§ EE!,� 13{] jp $ 0 £Im 

E§.*a* s E§.1mtii 4 zJsJ mrl 1fiijx� �* Jtfm � � ati, LJ-1� s jp $ i&t �at�, 

Wrl£Iffl E§.jfli* sjp$ EE!irmati, ill ey LJ_��f � ittffi&�*£Iffl E§.jfa*111Hirn: 

nx:s{]m.lif& 

3 £I ffl EE!i jf[* 7J� JJU s jp $ E§.1m s{] tt � tlk tlk 11 a ti S1, � A ti x1 :Jft � , EE!i ffi 

iJt JJU * jJE � 7K 13{] & tffl: EE!i ffi 7'1 tt, � 910 & ffl EE!i lli A � , Jt r::p , tt 13{] & ffl EE!i ffi A a,..___,

b ITTmE!fil, a A 6,..___,24V, b A 9,..___,3ov, Ii:X11LS1, $ff a 1J,r b; �Ati&:Jft�, 

ii EE!, ff� I fl= , * E§. i!it. ili EE!, fi!! 7 � T Wr :ff it� 0 � 3 jpti EE!, rm w �g �WIU * fJE 

6��, A*��JS'Z:§EE!i�ITT�� tt, *��ITTJS'Z:§EE!i�EE!iffiq:t, tEEE!i�ffl4 

sjPtiEE!irmw�g�1Y1f�jJE 6 zrsJ $!@(ati��l3(ti�*ey,��8{]1*�f'i s, it 

f* �� f'i 5 13{] EE!, i!it A 5 0 A,---.__, 5 00 AO A �m f* EE!, rm tli 4 ITT ft JJ)[ EE!,�� , E§. rmtii 4 13{] M 

�a����*�Egffi3, x1EE!i�ffl4*ffrl�rl-rlJErl�*�o 

tE * /3t � q:t , 3 EE!, ffi iJ{ JJIJ * g}E ITT & ffl EE!, ffi A a,-__, b , Ji A tt 11[ S1 , ii EE!, ff ITT 

������EE!illi��, ti�ffi�, flfrrili�s*EE!i�flruiliEE!iffi7 �W, �$:§ 

EE!i � :ff ft{$ x1 jp ti !'I{]��* if* E§.1;1t {� EE!i , 1Jt S1 , EE!i 1;1t iR JJIJ * g}E �191U £2: rl* E§.1;1t 
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tifut±:Pt!,fi!t 7 81E§.½1t, �i�E§.1;1t1J,-=f- C s-t, CA 0.1,--__,IOA, �E§.:ff81��MYfffiITT 

E§. ff 1� % 1� � , fH!tu� Wr 3f , tiw t±:1 }lffij Wr 3f 9 jc E§.1Jit tiw t±:1 E§. fi!t 7 81 � ti , 1¥ Jtx1 !!� 

ti 81 i&A�-jc E§. ½% JJ)[ E§. o � jc E§. ¥lit $tu t±:1 E§. Ji!% 7 81 $tu t±:1 E§.ff 7'J DC 12 V BX DC24 V, 

� ['a] E§. ½% A I 00 A,____, 600 A, PJ � ft A �:@ iJ\ � r rC:$ 81 Ja M E§. � 1�J=f=L W:i:1 fr jc

Eg i1ri tiw t±:1 Eg fi!t 7 9 E§.1m tH 4 z raJ � tt&� tt Eg 1m w l'ig ��u * �JE 6, -ar fl ti :1:m � mu 

x1 &�tit¾: �81 jc E§.1;% 1� Eg' 11HrmPJ�' flti:fLlffl Eg� 81 Eg l'ig O i�&�ti E§.1lli.W l'ig 

�iJJltl*�JE 6 PJ � P'licrnW81 pg$, ill PJ �&�ttrn1*o 

!JQ 00 2, 00 3 Ffr7FA !f�tt E=E!.Yfil Wl'ig�iJJltl *tJE 6 81 E§.fi!% )}¥:3]! 00, Jt q:i, BTI 

A ft E§. E=E!. tm , NP E§. ttl! tJl 4 , B T2 A 1� ft E=E!. t=c $ E§. ttl! o 

�1*:l:fil, E=E!.½1EiRJ51J*�JE81E§.fi!t 62 'Eltli: �ffi&iE�JJJljc:ff U3, �%£ 

SGM8591, E§.�Jl R12, R13, R14, Rl5, R16, R17, R18, R20, R2L RS, E=E!. 

'1; C9, C12, 3f�=t,&"g D4, �%£ IN4148, U3 Ef{]"gM!J 1 ��' U3 ITT"gijtqJ 2 

9 R16 ITT�}lffij, Rl5 s{J�}w, R21 8/,J�}lffij�tttE��, U3 Ef1WRtP 3 9 C12 81� 

Yffij, RS ITT�Yffij, BT2 81:fftt,&�tttE��, U3 8/,J!gJp 4 9 BTI 81:fftt,&, RS ITT 

!tj�}w��tt:1:m, u3 ITT'gijtlJ 5 ��, u3 81!gJp 6 9 R20 81�}00, R21 81!h� 

Yffij, D4 Ef{]IEt,&�tt:a��, R20 8/,J!tj�}lffij 9 C12 8/,J!tj�}fffi�tt, U3 8/,J!gJp 7 

9 vcc Yfflj, C9 8/,J�}lffij�tt:a��, C9 8/,J!tj�}wtt:l:fil, U3 El1WRtP 8 ��' D4 

ITTfftt,&tt RI 7 8/,J�}lffij, RI 7 ITT!H�}ffij 9 R18 8/,J�}w, IN2 }lffij�tt:a��, R18 

81 !H � }lffij tt :1:m , R 15 ITT :'h �}w 9 R 12 ITT� }lffij __ R 13 81 �t™ , R 14 81 � }lffij � tt:a 

��o 

� W:l:fil, E§. lli iJ� Jjlj * �JE ITT E=E!. fi!t 61 'El tli: J;XiE1f-JJ)[jc :ff U2, � % £ LM3 5 8, 

}lffijl�lliE§.fi!t UL �%£ 7805, E§.�Jl RL R2, R4, R5, R6, R7, R8, R9, 

RIO, Rll, E§.'1; CL C2, C3, C4, C5, C6, C7, C8, ���=t,&"g DL D2, 
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�%£ SS14, ftAAP=iJimf 5ttit�ftt� U4, �%7'1 TL431, U2 s{]tg�tl) 1 s R5 ITT 

�yffij, C5 s{] �Yfffi, C4 s{] � Yffij � titE � !E9 , R5 ITT !h �yffij s R6 s{] � Yffij, IN 1 Yfffi 

�titE�!E9, R6 ITT!h�Yfffiti±-tf!, U2 s{]tgij!p 2 s U2 sstgijtl) 5, Rl 1 s{J�Yffij, U4

s{] �Jltlk' U4 s{] ��tlk' RI 6 s{] :1j �yfffi�titE�!E9' Rl 1 s{] :1j �yfffiti vcc Yfffi' 

U2 ITTwEtll 3 s C5 s{J!h�Yffij, RI s{J�Yfffi, R7 ITT�Yfffi, R8 s{J�yfffi�titE�!E9, 

RI s{J!h�Yfffiti C4 yj�Yffij, U2 sswE!P 4 s R7 ITT!h�ftffij, U4 s{]�Btlk, R9 s{J� 

Yfffi �!E9 ti ±-ti!, R8 s{] !h �Yfffi s D2 ITT fft tlk, R 1 o BS �ftfffi �titE � !E9 , D2 BS IE tlk ti 

BT2 B/,JIE:tlk, U2 ITTtgij!p 6 s RIO ITT!h�ftffij, R9 s{J!h�Yfffi, C6 ITT�ftffij, R2 ITT 

�yffij�titE�!E9, U2 s{] w JP 7 s C6 ITT !h �yffij, C7 s{] �Yfffi, R4 s{] �Yfffi�titE 

�!E9, R4 ITT !h �yfffiti A ,�, C7 B/,J !h �ftfffiti R2 ITT !h �ftfffi, U2 ITT w ijtl) 8 s C8 

ITT�ftffij, C2 s{J�Yffij, C3 ITT�ftffij, Ul s{]wJP 3, vcc Yffij��ft�!E9, C8 s{]!h 

� Yffij ti ±-ti! , C2 ITT !h � Yfffi :tlJ C3 BS !h � Yfffi � !E9 ti ±-ti! , U 1 s{] w �ti] 1 s C 1 s{] �ftffij , 

DI ITTffttlk�titE�!E9, Ul ITTwJP 2 s Cl s{J!h�yffij�!E9ti±-tf!, DI B/,JIErlkti BTI 

ITTIEtlko 

Jl.�±fil, �Efl.�B{]Efi.fi!t 63 'E1t&: Yfffll�ffZJ=, U5, �%£ XC6219, Efl.�ii 

R3, R19, R22, Eg� CIL C13, C14, ���=rlkw D5, �%£ SS14, MCU 

�ftLlZJ=, JL :t-s:.ftLl3f* QL Q2, Q3, �%£ SI2300, �leg�, U5 ITTwJP 1 

s C13 ITT�Yfffi, U5 s{]tgJp 3, vcc Yfffi�titE�!E9, U5 ITTwijtl] 2 s C13 s{J!h� 

Yffij, C14 s{J�Yfffi, JI s{]tgJp 2 �!E9ti±-tf!, U5 ITTtgijtl) 4 ��' U5 s{]tgijtp 5 s C14 

s{J!h�ftffij, JI s{]tgJp 1 �titE�!E9, JI s{]tgijtl) 3 ti INl Yffij, JI ITTwEtP 4 ti OUTI 

Yffij , JI s{] W ij!p 5 ti IN2 Yffij , JI s{] W �ti] 6 � 0 UT2 Yffij , JI s{] W JP 7 � � , J 1 s{] W 

ijtl] 8 � � , OUT 1 Yffij ti R3 ITT� Yffij , R3 81 !h �ftffijti Q2 ITT tJJJHlk, Q2 s{] iJ�Hlk s Q 3 

s{] � tlk, R 13 s{] !h � Yffij� ti ft� !E9 , Q3 s{] fjHJk ti R 12 s{] !h �Yfffi , Q 3 s{] ;ffiJHlk� 
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ti A F.Z, Q2 s{]�;f,,Lz s QI s{]�;f,,Lz, Rl4 s{]:!fj-fti'm�titE-�, QI EJ{JfflH1zti Rl9 

g{] -fl#a , RI 9 EJ{J :!H -fl#a ti O UT2 fl#a , QI EJ{J iJffi ;f-,Lz s D 5 a{] IE ;f,,Lz, fl EE!.�� � EJ{J -

fti'm��tE-�, nss{]�m, mEE!,���s{]:!H-fti'm, mEE!.�s{]�*�F.Zs{]-fti'm, 

R22 EJ{J-ft#ij s BT I ITT IE ;f-,Lz � titE-�, R22 EJ{J :!H -ft#ij ti C 11 ITT-fti'm , C ll EJ{J :!H

-fl#a s fl EE!.� EJ{J � Hti ,8 ITT :!H-fti'm, BT2 s{] IE;f-1z�titE-� o 

3 it BZ � EE!.� s �H'ITT ft EE!. EE!. ftl! EJ{J � ti Wr H , QX EE!. ti/ J" r W: � a{] EE!. ti 11[ st , 

EE!.1litiR111J�gJEB/,JEE!.IE!S- 62 q:ig{] RI5 ;flJ Rl6 MHit� U3 ��tl1t%, 1ftst U3 it�ffiit 

�1YW1t%'Jxtll-��l±l1t%� MCU NmUZJ=,, �1� MCU NmUZJ=,11JWrEE!.IEfS.s{] 

��QXWfHB{]��, ��tll��s{]ffi�; §�tllEE!.lli*rffl�ffi, tt*'Jxl:ljjq:i 

* EE!. ff s{]-fN � 11L1/g 8 .1 V st , Eg ff iJ� 11U � g}E a{] EE!. IE!& 61 q:i EJ{J EE!. �Ji R 7, RS � W: 1�

�1Yltlffi%� U2, U2 ;f-�fflit��Yltl1t%'Jxtll-��tll1t%� INI fl#a, MCU NmUZ 

J=, * ffi rn 1 11m EJ{J 1t % , * rm N tu fl EE!,� ITT EE!, IE!& 6 3 q:i a{] N mu** Q2 ; rm § � tB 

EE!. ff� r-fN � 11L tt* 'ix l:ljj q:i , * EE!. lli s{]-fN � 11L7'1 12. 6V st, EE!. lli iR 111J � g}E a{] 

EE!.IE!S- 61 q:tEJ{JEE!.�li R9, RIO �W:1���tl1t%� U2, U2 :t�ffiit�1Yltlffi%'1xtll­

�1t%�mUflEE!.�B/,JEE!.IE!S- 63 q:tEJ/,J�mUH* Q3o tt*1zl:ljjq=i, WiiEE!.lliiR111J� 

g}E g{] EE!. IE!& 61 , EE!. ti iR 111J � g3E ITT EE!. IE!& 6 2 EJ{J � IP] fl= ffl , �� M cu � mu Z J=, 1t % , 

PJWii MCU �mUZJ=, EJ{J11JWr, �tt�:EJJl�mUfl EE!,�EJ{J EE!.IE!S- 63 q:i EJ{J QI, Q2 ;flJ 

Q3s{]§s{], Jtt:rm��ftEE!,�*�s{]�*o 

�km���*1zl:ljjs{]tt����rmB, #�mr��*1zl:ljj, �r*� 

:IB-:x a{] tt * A ff! * i£ , * 'ix l:ljj PJ �fl� trfi J! r'�5¥1J � 1� 0 fL tt* 1st l:ljj a{] ffi ;t$ 5¥1J JJR IJJU 

��, m�s{]ffw•a, �lt"uff�, aJtt:�, �BZ��tt*1zl:ljjs{]*�mm� 

�o 
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*){ �lj � * � 

1, -#@�Et!�. �m��.m���ITT�$���mr��Et!�ITTEt!� 

tii (4) , *t�ZiEtEr: p}r�E§.¥filtH (4) ITTtflwAYffii�ffir%rm�EE!¥filtil (4) ft 

EE!ITTYEEE!Et!nlt Cl)" j(�B�gtJitflwAEt!fi't (2) 13/,]�-trtBYffiiatt. mIBEt!�W.�H (4)

ITTtflw8Yffijag�ffir�$m��MtB*Et!�ITT*Et!�MtBEt!ffi(7), J3/r�Et!� 

tH <4) 1=i Ffi�* Et!r}rrm tB Et!Blt c 1) z raJag� 7rg Et!¥m��gtftimu*tJE c 6) 0 

2, �ffi:txlU�* 1 pJrJ£ITT-lrfim�Et!�, *�1iEtEr: pJrJ£Et!tm�H (4)

��=®�e. �ne, w�� �e��®WA��. �A������� 

�m�e�rEt!�*��*�m�.*•tBYffii��g�$ffiD�Dc�lliEt!ffi� 

& LED !j[ii}J Et!filt (12) , 4ij:lltJ:ifrili DC-DC i,fflllli Et!filt:f5:J� MCU �mu Et!li'i (14)

ati, fflJ& MCU NffiUEE!Nt (14) �ati�ffif lffi.7r,i�fil�EE!�8'\JEE!jis{]�tm 

LED Et!�lffi.7r,*tJE (8) , p]r;£ LED #IRi9JEE!filf& ( 12) 8'\Jffitf:\�ati� LED JffiS}j 

1:J (13) , fflJ& EE!i1Hfli ( 4) El'SMYffij#Jtlc� ffi rf:5i?:t? p)TJ£E§.¥filrH ( 4) ITT:i5:J IH� 

t?Et!li C3)

3, �ffi:&lU�* 1 J1JrIBl'r1-rrrm� Et!�, Jt�1iE1=Er= mIB7rgEt!1i!!��f'. 

tftjtl * i'JE C 6 ) '§ tr§ ffi r a ti7Hi Et! iii! 81 i'I ffl Et! Jtli* -- flR ffi t& itl 1� % N tu Eti. fil!& J@ 

Jll� Wr H as�rt Et!�. m r tR:151J 7Htm � Et! Jf:a� t* � r Ja Z9J E:§Jm ITT EE!illi sl.J Et!lli tR 

jjf�tJE. 1z tJ�:15,J Jllii7r1tm iJJ EgJEf&ITT Et! r}rr a<J EE!iti tJrnu *f'.JE, mJ£irt Et!�s<J� 11 

81 M !loo a tiJiJr j£ Eti. lli iR:151J * �JE' JWI£ �rt Et!� ITT M Aitim att Eg lli tRJ11J * �JE' mI£

mEt!�ITTMtBflooagmI£*Et!�MtBEt!ffi<1), mI£ttmEt!��Jlltteym�� 

&gm�ag�Jllii�gfmJ£Et!�fflc4>��aMflooITTJ@�ag, m�eym 

��&gm��mJ£Et!�ffl<4)ITT��aag, mIBEE!iffmm*�1=jmIBttm 

E§.]tl[�ati, mIBmEti.�A 12V � 24V �!Et!�. Et!ti�Jlr!�� 20A,--_,300A, JJ!IJ1* 

A 4,,__,6 ,t-, m�7HtEt!¥m�ef'.tftjtl*t3E <6) 1&tJtrmI£@�Et!�a1&rs:1L ;m 
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ueyffi��&gffi��m�m����g, �*NKrm�m���ITT�$, 

rm£Im�JtN:�NKrm�$���ITT!J�$o 

4, mm���*3m�ITT-#m���, *��frr=m�ttm���* 

jjlJ � !J� $�1th s{] IE 1n ;tlk 11ttt� ti a1, � A ti x1 it t§., JtJr� � ff iJtjju * gJElfil� ITT 

&��ffAIE, �IJ!U&tt�ffA:fn, *r::p, m�IEITT&tt�ffA a,__,b s{]ffil3fil, 

?Jr� a A 6,__, 24V, b A 9,__,3ov, !fR11La1, a 1J,r b; 3,&_��ffA a,__,b, iiA 

IEffia1, m�m�@ITT�����m%, tiB��, •ili��m�*��•ili 

�Nt C7) �ill, i�$���3f�itx1!l�tiB/,JN½itt:1r*�i1H��, Jl�a1, ?Jr�� 

1;1tlRjj1J*�JE��J1u�_}uJtfi�*�1;t•ili �Nt c1) ITT�it, �i��it1J\r c a1, c

A 0.1,-_, l0A, m�tt�@s{]��Wi�B{] �ffi%1F1 �' fff£11Bifr3f, -ili�lffi3f � 

?Jr�*�it•ili �ftt (7) ITT�ti, f,�itx1!l�tiITTN½*�¥J1tJJt�, m�*�1;1t 

.ili �ftt (7) s{]•ili �ffA DC12V � DC24V, �['B] �1litA 100A,__,600Ao 

s, mm���*2m�ITT-#m���, *��frr= m�oc�c�ff 

�ftt�trS. ili �ff A 19V S{] DC-DC19V 3t ff. ili �ftt ( 11) , • ili �ff A 12V 

s{] DC-DC12V .ili �ftt ( 10) �,&-ili �ffA 5V s{] DC-DC5V �fff•te �ftt 

(9) 0 

6, f�ffltx.fU�* 5 m�s{]-lrfi!S'Z���' *�{iEftT: ?Jr� DC-DC12V 

• ili � Nt C 1 0 ) s{]. ili Yffij �ti� J=§ r � ili Wt� 1� % s{] t� !f * �JE C 15 ) , J=§ r i4

m� � 1th tii ( 4 ) • ili ITT][ ¥J1t � $t tffi: A 3t ¥lit � s{] 12!�@ � Nt ( 1 7 ) � ,&)=§ r � ?Jr 

��ithtii (4) JJ�EJts{]Wl'Je:JJQ�*gJE C 16) 

7,;f,�ffltx.fU�* 6 Jtfr�ITT-lrfi$���, *�fiEftr: JtJr�:12!�@�fttC17) 

•tes{]3t:¥J1t�B{]�ffA 110V,.__,220V, m�:12!�@�ftt (17) �KT?Jr�n1*ITT

� $�*!l�tir ?Jr�n1*o 
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8, mfflfRfU�* 6 YrJ£s{]-trf1$�Et!�, ;lt�1iE1=Er: YrJ£W13�jJQ�L�gJE 

( 16) �tr5�t)t;-=f- p}rj£ Et!rmtll ( 4) s{]!IHIJlU ITT1JQ:m i'i'M�JJQ:m�l, %1t�ftr p}rj£ Et!

rm tll c 4) s{] !!� � oo * s JJQ :m i'f: MJJQ :m � � 1t s{] :m �i Et! �11, 2z1a z:JJ w 13e: JJQ :m * gJE 

c 16) ITTJJQ:mJa M3f�; JtJri£s/,J1JQ:mi'i'M1JQ:m�J s{] Et!�ll {ls/,Jm IE7'1 0.10,____, 100;

tN�N5EJtJri£Et!rmtll (4) �008{]:fHlllLl:p�rlll'r.&7'1 t, t s{Jm!E7'10,____,70
°

C, .Llts-f, 

tT 3f 1JQ:mJa i}J3f �, �imrl?Jri£:m�i Et! �ll& fflf1Jpfrj£ MCU NmU ft!Ji!!f C 14) ITT 

Jtfi J£ Et! rm tll c 4 ) s{] � oo rlll'r.& 1 J, r t, mu JJQ :m 1a z:JJ 3f � 1T 3f , JJQ :m i'i' M JJQ :m �i s{] 

W3 Yfffi � 3m Et! Y/lt, 3f Pit x1 Yr J£ Et! rm tll C 4 ) :itt 1T jJQ ;� , tN� ii: 5E jJQ :m EJ{J S1 ['B] 7'J -[gj 

tE{l d, d ITTmlE7'J 10,____,3oos, 3Jtfri£Et!rmtll (4) s/,J�OOrlll'r.oc�flJ__tp�rlll'r.& t

S1, ;1JQ:mJaz:}J3f� §i}Jlffi3f, M�31JQ:ms{]a-f['B]�flj d S1, W!3E'.1JQ:m*gJEs{]jJQ 

:m Et! Ji!!& § i}J ltJT 3f 0 

9, mffl&��*1mJ£ITT-#m�Et!�, ;tt�fil1=Er:YrJ£n�7'Jm�� 

)gt,_ 'f§ir�t,t JPlM'liir:tJ JPlEf{JY�n, ?Jri£t�B 13�:fR!mtrA Et!ft% (2) Nier ?Jri£n 

�B{J!IHIJlU, foJrJ£:k�B13�:fR!mtrAEt!ft% (2) Ef{JJ:}J$7'J 0.5W,____,50W, !mtrAEt!lli7'J 5V,____,

25Vo 

1 o, t�ffltRfU�* 1 Yri£ITT-trf1 $�Et!�, ;lt�1iE1=Er: p}rj£ Et!rmtll ( 4)

Ef{J!ftu tB Yfffi � Yri£!7�ti Et! rm W !3E'.:§tITTU * g}E ( 6) Z ['B] ��tilf-,JZtEM� -aJ !�� ITT 

{�,���i'i' (5) , ?Jri£15f-:�i'i' (5) EJ{Jft!YJ1t7'J 50A,____,500Ao 

1 L t� * txiu � * 3 JtJrJ£ s{]-trr m �Et!�, *� fil tt r, mi£ Et! i1E-U=tjj1J * 

gJEITTEt!ft% (62) �t5: �ffi&��:n!{::k:ff U3, �%� SGM8591, Et!�ll Rl2,

Rl3, Rl4, Rl5, Rl6, Rl7, Rl8, R20, R2L RS, Et!� C9, C12, 3f�=:t� 

� D4, �%� IN4148, U3 ITT�E!P 1 ��' U3 EJ{J�� 2 s R16 s{]-ftffii, Rl5

s{]-ftfffi, R21 s{]-ftfffi�tifr-jEQ, U3 EJ{J�E!P 3 s C12 ITT-Yfffi, RS s{]-ftfffi, BT2
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EJI.Jffi.tLz��ft��, U3 EJI.Jtf)ji!J 4 s BTl EJI.Jffi.tLz, RS EJI.J!H�fz#a��ti±fil, U3 

Et{] tr )jtgJ 5 � � , U3 81.J tr JP 6 s R20 Et{] �fz#a" R2 l Et{] :'h �fl#a" D4 81.J IE tLz� ti ft 

��, R20 s{J!H�fz#a s Cl2 EJI.J!H�fz#a�ti, U3 sl.JtrE¼P 7 s vcc fz#a, C9 sl.J�fl#a 

�tifr��, C9 Ef{]!Jj�fz#ati±fil, U3 s{]tfijtp 8 ��' D4 EJI.Jffi.tLzti Rl7 Ef{]�fl#a,

Rl7 EJI.J!H�fz#a s Rl8 Ef{]�fz#a, IN2 fz#a�tifr��, Rl8 BI.J!H�fz#ati±fil, Rl5 Et{] 

!h�fl#a s Rl2 gl.]�fz#a, Rl3 Ef{]�fz#a, Rl4 gl.]�fz#a�tlfr�� o

12, �ffl:txfU�* 11 Jtfij£s1.J�1rf1J3'Z�Et!�, *�1iEtEr: mj£Et!ffiiJtjj1J* 

fJEB{]Et!fi!t (61) 'ELt3: xx�Jfnt::k:ff U2, �%£ LM358, fl#al�ffiEt!fi!t UL 

�%£ 7805, Et!�H RL R2, R4, R5, R6, R7" R8, R9, RIO, Rl 1, Et!W Cl" 

C2, C3, C4, C5, C6, C7, C8, ���=tLztf DL D2, �%£ SS14, fz#a 

PJi)ti]:n"-iJ1E�ri� U4, �%1-J TL431, U2 EJI.Jtfij¼p 1 s R5 gl.]�fz#a, C5 gl.]�fz#a, 

C4 sl.J�fz#a�titE��, R5 EJI.J!H�fz#a s R6 Ef{]�fz#a, INl fz#a�titE��, R6 s{] 

!H�fz#ati±fil, U2 s{]trij!p 2 s U2 BI.Jtf ij!p 5, Rl 1 Ef{]�fl#a, U4 s{]�JltLz, U4 81� 

�tLz, Rl6 EJI.J!H�fz#a�t�ft��, Rl 1 Ef{]!H�fl#ati VCC fl#a, U2 s{]tfij!p 3 s C5 

EJI.J!H�fz#a, Rl s{J�fz#a, R7 Ef{]�fz#a, R8 sl.J�fz#a�tltE��, Rl Ef{]!H�fz#ati C4 

!H�fz#a, U2 s{]tfijtp 4 s R7 BI.J!H�fz#a, U4 s{]�BtLz, R9 gl.]�fz#a��ti±-t!!, R8 Et{] 

!h�fl#a s D2 B1ffi.tLz, RIO sl.J�fl#a�titE��, D2 B1IEtLzti BT2 sl.JIEtLz, U2 

s{]tr)ji!J 6 s RIO Ef{]!H�fz#a, R9 Ef{]!H�fz#a, C6 gl.]�fz#a, R2 Ef{]�fl#a�t�ft��, 

U2 s{]trij!p 7 s C6 EJI.J!H�fz#a, C7 Ef{]�fz#a, R4 gl.]�fz#a�t�ft��, R4 EJ{J!H�fz#a 

ti Ag, C7 EJI.J!H�fz#ati R2 Ef{]!H�fl#a, U2 s{]tfij!p 8 s C8 Ef{]�fz#a, C2 Ef{]�fl#a, 

C3 gl.]�fz#a, Ul s{]tfij!p 3, VCC fz#a�tifr��, C8 EJI.J!H�fz#ati±fil, C2 EJI.J!H� 

fz#alO C3 Ef{]!H�fl#a��ti±fil, Ul EJI.Jtf)ji!J 1 s Cl gl.]�fz#a, Dl s{]ffltLz�titE��, 

Ul s{]tfij!p 2 s Cl EJI.J!H�fz#a��t�±fil, Dl BI.JIEtLzti BTl s{]IEtLzo 
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13 -. f� ffl tX�Ll � * 12 Jifrj£ B/,J -lrr fS\Z � E§. �, ,;� {iE ft r: Jifrj£ m E§. � B/,J E§. 

Ii'!ir (63) �t5: fzool�ffZJ=, U5, �%£ XC6219, Egp_§_ R3-. Rl9-. R22, E§. 

� Cll-. Cl3-. Cl4, ���=tJkfg D5, �%£ SS14, MCU NmLl�J=, JI, N 

mLl:ff� QI-. Q2-. Q3, �%£ S12300, ilE§.�, U5 B/,JfgEtP 1 s Cl3 B/,J-fzoo-. 

U5 ITTfgijtP 3-. vcc fzoo�titE-JE9, U5 B/,JwEtP 2 s Cl3 B{]!h-fzoo-. Cl4 ITT-Yfffi._ 

JI ITTwijip 2 -JE9ti±-tf!, U5 Ef{]fgEtP 4 ��, U5 ITTwJP 5 s Cl4 B/,J!h-Yfffi-. JI ITT 

w EtP I � tirt -JE9 , JI B/,J w JP 3 ti INI Yfffi , JI BS w EtP 4 ti OUT I Yfffi , JI B/,J w EtP 

5 ti IN2 fzoo, JI s{]wJD 6 � OUT2 fzoo, JI s{]wJD 7 ��, JI ITTwJD 8 ��, OUTI 

fzoo ti R3 a{] -fzoo , R3 ITT !h -Yfffi ti Q2 ITT tJJJHJk , Q2 B/,J �Jffi tlk s Q 3 B/,J � tlk -. R 13 ITT 

!h -fzoo �titE -JE9, Q3 B/,J iMI tlk ti R 12 ITT !h -too , Q3 B/,J tJJJHJk� ti A B , Q2 B/,J 

�tlks QI ITT�tlk-- Rl4 ITT!h-Yfffi��ft-JE9, QI ITTtJJJttlkti Rl9 B/,J-fzoo, Rl9 

ss!h-Yfffiti OUT2 Yfffi, QI B/,JirHJk s D5 ITTIEtlk-- ilE§.��� s{]-fzoo�ti1=E-JE9, 

D5ITT��-- mEg���ITT!h-Yfffi-. mE§.�ITT�3f�B�-Yfffi--�2ITT-Yfffis 

BT 1 ITT IE tlk�ti1=E-JE9 , R22 B/,J !h-fzoo ti C 11 ss-fzoo , C 11 BS !h -fzoo s ii E§. � 

B/,J�3ftiBITT!h-fzoo-. BT2 B/,JIEtlk�ti1=E-JE9o 
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an inventive step when the document is taken alone 

which is cited to establish the publication date of another 
"Y" document of particular relevance; the claimed invention 

cannot be considered to involve an inventive step when the 
citation or other special reason (as specified) document is combined with one or more other such 

"O" document referring to an oral disclosure, use, exhibition or documents, such combination being obvious to a person 
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Mobiles Startgerat 

ABSTRACT DE102010062708A1 
A mobile energy supply device (1) for an electric starter for starting an internal combustion 
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parallel to the internal battery (2). 

Ein mobiles Energieversorgungsgerat (1) fur einen Elektrostarter zum Starten eines 
Verbrennungsmotors hat eine interne Batterie (2); und wenigstens eine Kondensator (14), der 
parallel zu der internen Batterie (2) anschlie�bar ist. 
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Beschreibung 

[0001] Die Erfindung betrifft ein mobiles Startgerat 
fur Verbrennungsmotoren, insbesondere mobiles En­
ergieversorgungsgerat fur einen Elektrostarter, der 
zum Starten eines Verbrennungsmotors eines Kraft­
fahrzeugs vorgesehen ist, und ein Verfahren des Be­
treibens eines Elektrostarters zum Starten eines Ver­
brennungsmotors. 

Stand der Technik 

[0002] Im Stand der Technik sind mobile Energiever­
sorgungsgerate fi.ir Fahrzeuge bekannt, die eine in­
terne Batterie in einem tragbaren Gehause enthalten. 
An dem Gehause sind Kabel vorgesehen, um die Bat­
terie elektrisch mit der Starterbatterie eines Verbren­
nungsmotors in einem Kraftfahrzeug zu verbinden. 

[0003] Um die zum Starten des Verbrennungsmo­
tors notwendige elektrische Leistung bereitstellen zu 
konnen, muss eine relativ grof1e Batterie mit ca. 20-
40 Ah verwendet werden. Dies hat zur Falge, dass 
die bekannten Energieversorgungsgerate ein relativ 
hohes Gewicht van ca. 10 bis 20 kg haben. Die maxi­
male Startleistung ist durch die Grof1e der verbauten 
Batterie definiert und somit nicht regelbar. 

Offenbarung der Erfindung 

[0004] Eine Aufgabe der Erfindung ist es, ein mo­
biles Energieversorgungsgerat fur einen Elektrostar­
ter zum Starten eines Verbrennungsmotors zur Ver­
fugung zu stellen, das geeignet ist, die notwendige 
Startleistung entsprechend der Gr611e des Fahrzeug­
motors bereitzustellen und dabei ein geringes Ge­
wicht aufweist. 

[0005] Diese Aufgabe wird erfindungsgemaf1 durch 
ein Energieversorgungsgerat gelost, das eine Batte­
rie und wenigstens einen parallel zu der Batterie an­
schlief1baren Kondensator aufweist. 

[0006] Die Erfindung umfasst auch ein Verfahren 
zum Betreiben eines Elektrostarters, der zum Star­
ten eines Verbrennungsmotors vorgesehen ist, wobei 
das Verfahren die Schritte umfasst: 
Parallelschalten wenigstens eines Kondensators mit 
einer internen Batterie, um den Kondensator durch 
die interne Batterie aufzuladen und 
elektrisches Verbinden des Kondensators und der in­
ternen Batterie mit dem Fahrzeug, um den Elektra­
starter mit Strom aus der internen Batterie und dem 
Kondensator zu betreiben. 

[0007] Durch einen parallel zur internen Batterie an­
geschlossenen Kondensator kann. die in der Regel 
nur fur kurze Zeit benotigte hohe elektrische Start­
leistung, die wahrend des Startvorgangs zum Antrei­
ben des Elektrostarters notwendig ist, auf die interne 
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Batterie und den Kondensator aufgeteilt werden. So 
kann die notwendige elektrische Startleistung van ei­
ner kleineren internen Batterie zur Verfugung gestellt 
werden. 

[0008] Da der Kondensator bzw. die Kondensato­
ren ein deutlich geringeres Gewicht als eine Batte­
rie aufweist, kann die notwendige Startleistung so 
van einem deutlich kleineren Energieversorgungsge­
rat bereitgestellt werden, das ein merklich geringeres 
Gewicht als herkommliche Energieversorgungsgera­
te aufweist. 

[0009] In einem erfindungsgemaf1en Energieversor­
gungsgerat wird der wenigstens eine Kondensator 
parallel zur internen Batterie angeschlossen und 
durch diese geladen, nachdem das Energieversor­
gungsgerat mit dem Fahrzeug bzw. der Starterbatte­
rie des F ahrzeugs verbunden word en ist. Die zu m Be­
treiben des Elektrostarters notwendige Energie wird 
dann gleichzeitig van der internen Batterie und dem 
Kondensator zur Verfugung gestellt. In der Schaltung 
der internen Batterie und dem Kondensator kann ein 
Widerstand oder Strombegrenzu ngselektronik vorge­
sehen sein, um den Ladestrom des Kondensators 
zu begrenzen und eine Beschadigung des Konden­
sators und/oder der internen Batterie und/oder des 
Elektrostarters durch einen zu grof1en Ladestrom zu 
vermeiden. 

[0010] In einer Ausfi.ihrungsform ist der bzw. sind 
die Kondensatoren als Mehrschichtkondensatoren 
bzw. Ultra-Cap-Kondensatoren ausgebildet. Derarti­
ge Kondensatoren weisen eine besonders hohe Leis­
tungsdichte auf und sind daher besonders geeignet, 
um bei geringem Volumen und geringem Gewicht die 
notwendige elektrische Startleistung zur Verfugung 
zu stellen. Mit derartigen Kondensatoren. kann daher 
ein besonders leichtes und kompaktes mobiles Ener­
gieversorgungsgerat realisiert werden. 

[0011] In einer Ausfuhrungsform weist das Ener­
gieversorgungsgerat mehrere Kondensatoren auf. 
Gruppen van Kondensatoren sind in mehreren Bla­
cken angeordnet, wobei die Blocke selektiv parallel 
zur internen Batterie anschlief1bar sind. Durch selek­
tives Zuschalten der Blocke kann die zur Verfugung 
gestellte elektrische Startleistung in mehreren Stu­
fen gezielt eingestellt werden. Dies ermoglicht es, mit 
dem gleichen Energieversorgungsgerat sowohl klei­
ne (Benzin-)Motoren mit einem geringen Startstrom­
bedarf als auch grof1e (Diesel-)Motoren mit einem 
sehr hohen Startstrombedarf sicher und zerstorungs­
frei zu starten. Bei einer zu geringen Startleistung 
konnte der Motor nicht erfolgreich gestartet werden. 
Eine zu hohe Startleistung konnte eine Zerstbrung 
des Elektrostarters zur Falge haben. 

[0012] In einer Ausfuhrungsform ist ein Ladegerat 
zum Laden der internen Batterie in das Energiever-
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sorgungsgerat integriert. Dies ermoglicht ein autono­
mes Laden der internen Batterie, ohne dass hierzu 
ein externes Ladegerat erforderlich ist. 

[0013] Die Bedienbarkeit des Energieversorgungs­
gerats wird vereinfacht und die Zuverlassigkeit er­
hoht, da das Laden unabhangig van einem zusatzli­
chen Ladegerat erfolgen kann. In einer Ausfuhrungs­
form kann das in das Energieversorgungsgerat in­
tegrierte Ladegerat auch zum Laden der Starterbat­
terie des Fahrzeugs verwendet werden. Auf ein zu­
satzliches Ladegerat zum Laden der Fahrzeugbatte­
rie kann so verzichtet werden. 

[0014] In einer Ausfuhrungsform ist in das Ener­
gieversorgungsgerat ein Verpolschutz integriert, der 
den Stromfluss unterbricht und/oder ein optisches 
und/oder ein akustisches Warnsignal ausgibt, wenn 
das Energieversorgungsgerat "falsch", d. h., mit ver­
tauschten Polen an die Elektrik des Fahrzeugs ange­
schlossen wird. 

[0015] Eine Beschadigung des Energieversorgungs­
gerats und/oder der Fahrzeugelektronik durch eine 
falsch gepolte Stromversorgung wird so zuverlassig 
vermieden. Durch die optische bzw. akustische An­
zeige wird der Bediener auf seinen Fehler hingewie­
sen und kann ihn beseitigen. Die Bedienbarkeit des 
Energieversorgungsgerats wird somit vereinfacht. 

[0016] In einer Ausfuhrungsform ist das Energie­
versorgungsgerat mit einer elektronischen Schaltung 
ausgestattet, die das Laden der internen Batterie und 
des Kondensators, den Startvorgang, inklusive des 
Zu- bzw. Abschaltens van Kondensatoren bzw. Grup­
pen van Kondensatoren und die Steuerung van An­
zeige- und/oder Warnelementen steuert. Eine sol­
che elektronische Schaltung ermoglicht einen zuver­
lassigen und sicheren Betrieb des Energieversor­
gungsgerats, da der Betrieb fortlaufend Oberwacht 
wird und Bedienfehler weitestgehend ausgeschlos­
sen bzw. korrigiert werden konnen. 

[0017] lnsbesondere kann eine Beschadigung der 
internen Batterie durch Ober- oder Tiefentladen und 
eine Oberlastung aufgrund eines zu hohen Startstro­
mes zuverlassig vermieden werden, da die elektro­
nische Schaltung die Kondensatoren bzw. Konden­
satorblocke so zuschaltet, dass zuverlassig der van 
dem jeweiligen Elektrostarter benotigte Startstrom 
zur VerfOgung gestellt wird. 

[0018] In einer Ausfuhrungsform weist das Energie­
versorgungsgerat wenigstens einen Widerstand auf, 
der parallel zu dem Kondensator bzw. zu den Kon­
densatoren schaltbar ist, um den/die Kondensator 
(en) zu entladen. So konnen die Kondensatoren nach 
dem Abschluss des Startvorgangs Ober den Wider­
stand zuverlassig und vollstandig entladen werden, 
so dass Gefahren, die van geladenen Kondensato-
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ren ausgehen, wie z. B. Kriechstrome, Lichtbogen 
oder Funkenschlag bei geoffnetem oder beschadig­
tem Gerat, zuverlassig vermieden werden. Die Si­
cherheit des Energieversorgungsgerats wird dadurch 
erhoht. 

[0019] In einer Ausfuhrungsform weist das Energie­
versorgungsgerat eine Anzeigevorrichtung auf, wel­
che den Zustand des Energieversorgungsgerats und 
insbesondere den Ladezustand der internen Batterie 
und/oder des Kondensators anzeigt. 

[0020] Die Anzeigevorrichtung kann eine oder meh­
rere LEDs enthalten, die den jeweiligen Betriebszu­
stand des Energieversorgungsgerats anzeigen. Die. 
Betriebszustande konnen beispielsweise durch ver­
schiedene Farbkombinationen angezeigt werden. So 
kann z. B. eine blaue LED anzeigen, ob das Gerat 
ein- oder ausgeschaltet ist. Der Ladezustand der in­
ternen Batterie kann z. B. durch eine oder mehrere 
LEDs in den Farben grOn, gelb und rot angezeigt wer­
den. Ebenso kann die ausgewahlte Startleistung, d. 
h. die Anzahl der parallel zu der internen Batterie ge­
schalteten Kondensatoren, durch eine oder mehrere
LEDs in einer oder verschiedenen Farben angezeigt
werden.

[0021] Weitere Anzeigen konnen die Verbindung 
des Ladegerats mit einer externen Stromversorgung, 
eine Verpolung der AnschlOsse, einen Defekt der in­
ternen Batterie und/oder der Starterbatterie des Fahr­
zeugs und/oder die Startbereitschaft des Energiever­
sorgungsgerats anzeigen. 

[0022] Die Erfindung wird im Folgenden unter Be­
zugnahme auf die beigefugte Figur naher erlautert. 

[0023] Die Figur zeigt ein schematisches Schaltbild 
eines Ausfuhrungsbeispiels eines erfindungsgema-
11en Energieversorgungsgerats 1. 

[0024] Das Energieversorgungsgerat 1 weist eine in­
terne Batterie 2 auf, welche mit einer Steuerelektro­
nik 4 verbunden ist, die Steuerelektronik 4 weist z. 
B. eine Ladeschaltung auf und ist Ober einen ersten
Stecker 6 mit einer externen Stromversorgung, insbe­
sondere einer herkommlichen 110-230 V Steckdose,
verbindbar, um die interne Batterie 2 zu laden. Die in­
terne Batterie 2 ist ferner elektrisch mit einem zweiten
elektrischen Stecker 8 verbunden, der es ermoglicht,
die interne Batterie 2 elektrisch mit einer Niederver­
sorgungsspannung, insbesondere einem 12 V Bord­
netz eines Kraftfahrzeugs zu verbinden.

[0025] Die interne Batterie 2 des in der Figur gezeig­
ten Ausfuhrungsbeispiels weist mehrere Zellen auf 
und ist bspw. ein herkommlicher Bleiakku, wie er in 
der Kraftfahrzeugtechnik bekannt ist. 
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[0026] Der in der Figur unten dargestellte Pluspol 
der internen Batterie 2 ist Ober eine (Plus-)Stromver­
sorgungsleitung 24a mit einer ersten (Plus-)Polklem­
me 1 Oa verbunden. Die (Plus-)Stromversorgungslei­

tung 24a verbindet den Pluspol der internen Batterie 
2 auch mit einer Anzahl von Schaltern 16a, 16b, 16c, 

welche im geschlossenen Zustand die (Plus-)Strom­
versorgungsleitung 24a jeweils mit einem dem jewei­

ligen Schaller 16a, 16b, 16c zugeordneten Konden­
satorblock 12a, 12b, 12c elektrisch verbinden, und im 
geoffneten Zustand den jeweiligen Kondensatorblock 

12a, 12b, 12c elektrisch von der (Plus-)Stromversor­
gungsleitung 24a trennen. 

[0027] Jeder der Kondensatorblocke 12a, 12b, 12c 

weist in dem in der Figur gezeigten Ausfuhrungsbei­
spiel sechs schematisch dargestellte Kondensatoren 
14 auf. Die in den Kondensatorblocken 12a, 12b, 12c 

angeordneten Kondensatoren 14 konnen jeweils die 
gleiche Kapazitat oder unterschiedliche Kapazitaten 
aufweisen. Auch konnen die einzelnen Kondensator­
blocke 12a, 12b, 12c anders als in dem in der Fi­
gur gezeigten Ausfuhrungsbeispiel jeweils mit einer 

unterschiedlichen Anzahl an Kondensatoren 14 aus­
gestattet sein, um eine flexible Wahl der von dem 
Energieversorgungsgerat 1 zur Verfugung gestellten 
Startleistung Ober einen grol5en Bereich zu ermogli­

chen. Beispielsweise kann die Kapazitat der einzel­

nen Kondensatorblocke 12a, 12b, 12c so ausgebil­
det sein, dass ein Kondensatorblock 12a, 12b, 12c 

jeweils die doppelte Kapazitat des vorangehenden 
Kondensatorblocks 12a, 12b, 12c aufweist. 

[0028] Die Kondensatorblocke 12a, 12b, 12c sind 

Ober eine zweite (Minus-)Stromversorgungsleitung 

24b und einen Hauptschalter 22 elektrisch mit dem 

zweiten (Minus-)Pol der internen Batterie 2 und einer 

zweiten (Minus-)Polklemme 10b verbindbar. 

[0029] Durch einen Kurzschlussschalter 20 ist die 
erste (Plus-)Stromversorgungsleitung 24a Ober einen 
Widerstand 18 elektrisch mit der zweiten (Minus-) 
Stromversorgungsleitung 24b verbindbar, um bei ge­
schlossenen Schaltern 16a, 16b, 16c ein Entladen 
der Kondensatoren 14 in den Kondensatorblocken 
12a, 12b, 12c zu ermoglichen. 

[0030] Um das in der Figur gezeigte Energiever­

sorgungsgerat 1 fur den Betrieb vorzubereiten, wird 
es Ober den ersten elektrischen Stecker 6 oder den 
zweiten elektrischen Stecker 8 mit einer externen 
Stromquelle verbunden, um die interne Batterie 2 auf­
zuladen. Das Aufladen der internen Batterie 2 wird 

durch eine Steuerelektronik 4 uberwacht und gesteu­
ert. 

[0031] Fur einen Startvorgang wird das Energiever­
sorgungsgerat 1 mit geladener interner Batterie 2 an 
das Fahrzeug bzw. die Starterbatterie des Fahrzeugs 
angeschlossen. lnsbesondere wird das Energiever-
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sorgungsgerat 1 mit Hilfe der Polklemmen 10a, 10b 

elektrisch mit dem Elektrostarter, der zum Starten ei­

nes Verbrennungsmotors ausgebildet ist, verbunden. 

[0032] Durch Schliel5en des Hauptschalters 22 und 
wenigstens eines der Schaller 16a, 16b, 16c wird we­
nigstens einer der Kondensatorblocke 12a, 12b, 12c 

mit der internen Batterie 2 verbunden, so dass die 
Kondensatoren 14 in den mit der internen Batterie 2 

verbundenen Kondensatorblocken 12a, 12b, 12c mit 
Strom aus der internen Batterie 2 geladen werden. In 

den Zuleitungen 26a, 26b, 26c zu den Kondensator­
blocken 12a, 12b, 12c konnen weitere, in der Figur 
nicht gezeigte Strombegrenzer, z. B. in der Form von 

Widerstanden, vorgesehen sein, um den Ladestrom 
zu begrenzen. 

[0033] Wahrend des Startvorgangs fliel5t gleichzeitig 

Strom aus der internen Batterie 2 und den Kondensa­

toren 14 der zugeschalteten Kondensatorblocke 12a, 

12b, 12c durch den Elektrostarter und treibt diesen 
an, um den Verbrennungsmotor zu starten. Dadurch, 
dass neben dem Strom aus der internen Batterie 2 

auch Strom aus den Kondensatoren der zugeschal­
teten Kondensatorblocke 12a, 12b, 12c zur Verfu­

gung steht, kann der zum Starten des Verbrennungs­
motors notwendige Startstrom mit einer kleinen und 

leichten internen Batterie 2 zur Verfugung gestellt 

werden. 

[0034] Es kann auch nur die interne Batterie 2 mit 

dem Fahrzeug bzw. der Starterbatterie des Fahr­
zeugs verbunden werden, wenn die Startkraft bei ei­
nem kleinen Verbrennungsmotor fur das Fahrzeug 

bzw. den Elektrostarter ausreicht. 

[0035] Nach dem Abschluss des Startvorgang, oder 

wenn nach dem Laden der Kondensatoren 14 kein 
Startvorgang durchgefuhrt wird, werden die Konden­

satoren 14 durch Schliel5en des Kurzschlussschal­
ters 20 Ober den Widerstand 18 entladen, um die Ge­

fahr, die von den geladenen Kondensatoren 14 aus­
gehen kann, zu beseitigen. Dies geschieht nur, wenn 
das Energieversorgungsgerat 1 ausgeschaltet wird 
und nachdem die Polklemmen 1 Oa, 1 Ob von der Star­

terbatterie abgeklemmt worden sind. 

[0036] Die Stromversorgungskabel 24a, 24b weisen 
vorzugsweise einen Querschnitt von wenigstens 20 
mm2 auf, um den notwendigen Startstrom moglichst 
verlustfrei bereitstellen zu konnen und eine thermi­
sche Erwarmung der Stromversorgungskabel 24a, 

24b wahrend des Startvorgangs zu vermeiden. 

[0037] Durch das Parallelschalten der Kondensato­

ren 14 in den Kondensatorblocken 12a, 12b, 12c mit 

der internen Batterie 2 werden die Kondensatoren 14 

auf das gleiche Spannungsniveau wie die interne Bat­
terie 2 geladen. 
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[0038] Wahrend des Startvorgangs unterstutzen die 
Kondensatoren 14 die internen Batterie 2, indem sie 
den hohen Strombedarf bereitstellen, der notwendig 
ist, um das Losbrechmoment des Elektrostarters zu 
Oberwinden. Die Kondensatoren 14, die vorzugswei­
se als Mehrschicht- oder Ultra-Cap-Kondensatoren 
ausgebildet sind, k6nnen die gespeicherte Ladung in 
kurzer Zeit in Form eines sehr hohen Stromes abge­
ben. 

[0039] Durch das kaskadierbare Zuschalten der 
Kondensatorbl6cke 12a, 12b, 12c kann die Startleis­

tung geregelt und eingestellt werden, da jeder Kon­
densatorblock 12a, 12b, 12c eine bestimmte, durch 
die Gr611e (Kapazitat) und Anzahl der Kondensatoren 
14 vorgegebene Strommenge speichern kann und 

sich die in den parallel geschalteten Kondensatorbl6-
cken 12a, 12b, 12c gespeicherte Energiemenge so­
wie der wahrend des Startvorgangs verfOgbare Strom 
summieren. 

Patentanspri.iche 

1. Mobiles Energieversorgungsgerat (1) fur einen
Elektrostarter zum Starten eines Verbrennungsmo­
tors mit 
einer Batterie (2); und 
wenigstens einem parallel zu der Batterie (2) an­
schliel1baren Kondensator (14). 

2. Mobiles Energieversorgungsgerat (1) nach An­
spruch 1, wobei wenigstens ein Kondensator als 
Mehrschichtkondensator bzw. Ultra-Cap-Kondensa­
tor ausgebildet ist. 

3. Mobiles Energieversorgungsgerat (1) nach ei­
nem der vorangehenden AnsprOche, wobei das En­
ergieversorgungsgerat (1) mehrere Kondensatoren 
(14) aufweist, die in mehreren Kondensatorbl6cken
(12a, 12b, 12c) angeordnet sind.

4. Mobiles Energieversorgungsgerat (1) nach An­
spruch 3, wobei die einzelnen Kondensatorbl6cke 
(12a, 12b, 12c) gezielt zu- und abschaltbar sind. 

5. Mobile Energieversorgung nach einem der vor­
angehenden AnsprOche, wobei das Energieversor­
gungsgerat (1) ein Ladegerat (4) aufweist, das zum 
Laden der Batterie (2) ausgebildet ist. 

6. Mobiles Energieversorgungsgerat (1) nach ei­
nem der vorangehenden AnsprOche, das zusatzlich 
einen Widerstand (18) aufweist, der derart mit den 
Kondensatoren (14) verbindbar ist, dass die Konden­
satoren (14) Ober den Widerstand (18) entladen wer­
den. 

7. Mobiles Energieversorgungsgerat (1) nach ei­
nem der vorangehenden AnsprOche, das zusatzlich 
einen Verpolschutz (4) aufweist, der derart ausgebil-
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det ist, dass er einen Stromfluss unterbricht und/oder 
ein akustisches/optisches Warnsignal ausgibt, wenn 
das mobile Energieversorgungsgerat (1) in falscher 
Polung mit dem Elektrostarter verbunden ist. 

8. Mobiles Energieversorgungsgerat (1) nach ei­
nem der vorangehenden AnsprOche, welches eine 
elektronische Steuerschaltung (4) aufweist, die aus­
gebildet ist, den Betrieb des Energieversorgungsge­
rats (1) zu steuern und zu Oberwachen. 

9. Verfahren des Betreibens eines Elektrostar­
ters zum Starten eines Verbrennungsmotors mit den 
Schritten: 
Verbinden der Batterie (2) mit dem Elektrostarter; 

Verbinden wenigstens eines Kondensators (14) mit 
einer Batterie (2), um den Kondensator (14) aufzula­
den; 
Verbinden des Kondensators (14) und der Batterie 
(2) mit dem Elektrostarter um den Elektrostarter zum
Starten des Verbrennungsmotors anzutreiben.

10. Verfahren nach Anspruch 9, welches zusatzlich
den Schritt aufweist, den Kondensator (14) nach dem 

Starten des Verbrennungsmotors Ober einen Wider­
stand (18) zu entladen. 

Es folgt ein Blatt Zeichnungen 
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CN202918052U Hybrid battery 

Applicants: LEI XINGUANG 

inventors: LEI XINGUANG 

Classifications: 

IPC H02J1/0Q; H02J9/06; 

Priorities: CN201220612671U 2012-11-19 

Application: CN201220612671 U-2012-11-19 

Publication: CN202918052U ·2013-05-01 

Published as: CN202918052U 

Hybrid battery 

Abstract 

The utility model relates to a hybrid battery, The hybrid battery comprises a casing, and also comprises a first energy storing 

device, a second energy storing device, a detection control circuit, a battery state detection display device, an equalization 

circuit, and a charging circuit connected between the first energy storing device and the second energy storing device, a cathode 

pole is led out from cathode ends of the first and second energy storing devices, an anode end of the first energy storing device 

is connected with a first static contact of a relay, an anode end of the second energy storing device is connected with a second 

static contact of the relay, the detection control circuit is connected with a coil of the relay, an anode pole is led out from an input 

end of the relay, the first energy storing device, the second energy storing device, the equalization circuit, the charging circuit, 

and the relay are arranged inside the casing, and the anode pole and the cathode pole are connected witi1 an anode and a 

cathode of an electrical device respectively. The l1ybrid battery has the advantages of high reliability, long service life and 

environmental friendliness. 
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1. �frr 1filii-Eg1m, 1'1tr'i37r ;t, JtttfiltE r, if1'1tr'iffl r ,} Egtis-tf# EgR1��1it§t*:i:

c 1), l:cjJ=B rgx fR] m Z9] s-t1# Eg 6{]%= 1i:/'1§t*1a c 2), l:cj% �1it§t*1a c 1) :#It1ci!:t�J{]�¥1JJU� 

f:M Egfl!i cs ),ffl r�11JJ1JBdi?G��1i::1rnt*:i: c 1) 1tm :IJt;& a� Eg1m:1Jt;&�11JJ1J�?G*:i: c 12 ), l:cj 

�=mrnt*'i'. c2) :#Itti!tt6{]fflr1!Mf1�=1i:1'1§t*:i: c2) 6{]:l:)J1Jf Egftt c4), i!�r��fit§t 

*w c D lcjm=1i;trnt*w c 2) zrs1,ffl rxt�=1it§t*w c 2) ft Eg6{]ft Eg Egftt c 3 ), MJ£m�

fitf:ft*'i'. c 1) l:cj�= fitf:ft*'i'. c 2) 61ffi-t:&ftr/il '§ I ili ffi-t:&t:&tt c 10), MJ£��fitf:ft*:i: c D 61 iE

i9ifziffil:cj§'£t �:Mc 6) l't'0��ff-i1I,1� c n ii*, J5Jr7£�= 1i:/'1§t*:i: c 2) l't'0 IEi'lfziffil:cj§'t �:Mc 6) l't'0

� �.DiM!,8 C 8)3±�, Jifr3£�¥Y1Ll�iu rt!fti C 5 )!cjt]1 rt!1� C 6) 61�113±�, MJ£tlli rt!1� C 6) 61$im

J\fziffi'§ I ili iEi'li'lti c 9 ), MJ&iEi'li'lti C9 ), ffi-i'it&ti c 10) 0-JJiJ l:cjf't:$:ffl Ffl ix �61 iEi',&, fil

i'li!ti ;?Jr3£�ilJJU�iu Eg� cs) �ilJJLlt}:ct:Jf'l�fit§t*:i: c 1) R1 Egt'Jit, ':13i� Eg½i:3/v 1J\ Eg½11:S1,

rt Eg � c 6) "P 6{] rfrti 6{] Z9J i!I! ,8 c 11) l:cj % � Di!!! ,8 c n i!®, Z9J i!I! .8 c 11 ) l:cj % = Di!!! ,8 c 8)

WTH, Jlta1, ��fi#§t*:i: Cl) !cj 1Ei'1H.&tt C9 ), fili'lH.&tt (10) i!W, FR��ftlrnt*:i: Cl)�

R 7f 1# Eg ; 3 i� Eg ½11: A A Eg ½11: S1' ti Et! :M ( 6) "P 6{] ftHi 6{] 79] i!I! -� (1 1) l:cj � � ;, m!I! -� ( 7) WT

H, iJJi!l!,8 c 11) !cjm=Di!l!,8 c 8) i!W, JJts-t, m=fit§t*w c 2) !cj Tfi'ii'ltt c 9 ), filt&t&tt

oo) �®, rn�=fit§t*:i: c 2) �1"($1# Et! ;M J£��fit§t*:i: o ),m= fit§t*:i: c 2),1�

11JJH�iu �i2t cs), :1:>Jtr �filt c 4 ), ft� �ftt c 3 ), §'t �:Mc 6) :1:>Jtx:i:r37r7Ei't'0 pq 'l'flL

2. 1lzffltJU¥Ll�* 1 Ji]rj£ 61 jfrp t'fil� rt!t'm, JttifiltE T' Ji]rj£,j\ �½11: ITTm IE A 20A �

l00A, ffrJ&A Fflf;1tJvAT l00Aa

3. 1lzffltXf-Ll�* 1 JifrJ£R{J�frr1��Eg1fil, JttitlltE+, m3£tfil± Et!:M c 6)"P R1fir1tiR1i)Jfo.cl!

,8 Cl D �%�ff-fo!l!,8 c 7) �%=Di!l!,8 C8) i!WJ§, 15iH� 1 � 10s J§j[ 1fr:u 

4. 1lzfflt!<.liJ�* 1 JiJrJ£01�:frr1fili\-Eg}fil, Jtti1iFtEr, Ji!r:ii;��fi#§t*:i: c 1 ):3/v!efr�'ir

Eg 1m� ff Eg 1mtli, � = 1it§t*_it C 2) J� �tllZ Eg �:Mtli� ff Et! 1mtli o 

5. tlz 1nUxliJ � * 4 ?fr :ii; 61 � :,frp )fili\-Eg lfil, Jt tt fil tE r, Jifrj£ ta� j; Eg im 611ifG Eg lli 1v

12V � 24V a

6. tlzffltxlLl�* 4 MJ£l't'0�frr1filtt�™,JtttfiltEr,JiJrJ£W�1mtlirn 4 � 12 '1'W�

1m $ Itt.i± �rm$; , JiJ-rJ£ ff rt! 1m tli "P 61 ff rt! 1m w _;_ 1v 1Ah � 80 Ah D 

7. tRffltXliJ�* 1 MJ&6{J�f+1fil'2JEg™,JtttfiltEr,Jifrj&�f]lZEg4t-�tfi� 1 � 12 '1'

�§',& Eg4t-:M$ lt¥:i!ti rfoM D 

8. tlzffltJUiJ�* 4 Pfr3£61�:f�¥fB'21 Eg/fil, Jt1�filtEr, Pfr3£�illZ EgW�tli "P 6{]�fllZ Eg

W:M□11Jltl#t:3/v 50 � 3000Fa 

9. t�ffltXliJ�* 1 pJr3£61 �:,f�/f5'21 Eg/fil, JtttfiltE r, Ji!r3£ft Eg Eg£i C 3) 611ft'TI lli Egff m

IE Jv 12V � 36V, #iJri ili EgfJiEJv 0. lJ\ � lOJ\o 

2 

EXHIBIT 1002 
Petitioner ADC (IPR2024-00577)Page 1945 of 2235



CN 202918052 U 1/4 §[ 

t�*�i,itt 
cooo1 J *� m ffi.ttilw :& -?f�ffiet� fg1m, JtJt:w :&-if� m + JaiJJ r"1�tL:fri:1t1m fg"=C-ix � 
s"J ¥�'21 fg iih o 

.=ll:c..!e2..-i,±--.I,!­
� �1.X./1'-

[0002] 1/i ¼Jffl. �:fU ffl ®Z91 ;tJL *ta Z911zi)J ;tJL, ®i}JfJL EB fg iih:J'lH# fg i'ft, 11Ll �o ffl WJ"'.tii' fg¥fil o 1z 
Z9JtJLI 1'F R1, $'�$1z fg1flJllrlfflft'i' fg¥fil fi'iJ1�$ 17'1 ffl fg i&:-&1# fg, ;!QJUliff Et� 1'Fffl ;tzl9JtJL 
1� tJ1J§, d:Jfflltl' fg¥filH=ITJ8'$ r"1 W:�1# fg ;;zi}J;tJ1Ja i;/JITT, Iffl�fflffirl' fg¥fil�M i'sJ:J:lH# r'§'JJt: 
���ITTfg����A$��Jal9J;�rm,��*fg��fg�fflft'i'fg�ITT%h� tt�� 
�r �+R*ITT-r��' rm B. fflfttf fg¥tlvj�(� Jb$W &1�, �Mi'sJJJJ"fgf:/tjJ �IE, x.��rlf1ir 
n9t o t§ b�z T, �ti fg��Alf-�fEtj(JJJ"B"J:r'i:Jet, 1iffl %frrr'§'JJt: so li '/!1:.0 �riet£;+;if rtJ3i1tB"J 
11�, ��ffl-�fg¥fil ��ti fg���'21®*1iffl, �iBttmlEvt,{��JI, x.Alf�Vflf1is"JH 

cooo3J f:m:ff "P � �:fLl::sz:1¥JA cN 2019216ssu 0:ff Et�-?f�ffitm� fg1m, 1'1r5:YG1*, Jifi:ii s"J 7G 
ft 1'1 :J't 1f fg iih � 1*, fg :#ff� 1* , fg iih � 1* 17'1 i&: 1f $ !Be tr: -® B"J 'ill ffi2 fg iih tJL ffl ffi2 fg it tll 17'1 
l&lf�rritf, Jt:J_ji�lf fflfttitt, fg�ff:YG1*r"1 l&lf�@z fg�ff, �ti fg�ff Jji�lf fg� 
filtt,ffl�filtt½fgWfilttZ�Jffl.rl������-®o �$����M*�lftt#M� 
tE s"J 'ill &'I' fg 1t11r;!J $:W Bt 1�, �M i'sJ JJJ" � i'rEn � fE, 7'J 1i liE�i)J tmn, J!Jf Fro r � �i Iffl * s"J kt­
_,;_, * fg)frEftJJ,£ fgmJJX:tf fg¥fil%hfJL JJX:4>: r\5'J, :m:_,;_:m:, 14lR*� B"J H# 1PJ ®lo 1£LtEiRZ9JtJLJa 
i)J Mt¥ "P , 1JJ � � EB 'ill ft 'I' fg iih J:::; �ti fg � -� 1# fg, � i31JM i'sJ �2.rl ffl ft 'I' fg iih s"J � 1Jit te. 
��::t1�, #i9:lf3'E±�iHi=rf1ffl•i? Ft!ims"11tffl dx 1>U�ffl•1? Ft!im:fri�ti Ft!w@Wf l'jfi 
#!}f, #r!lllfft'.B-iRtf�ti fgW�BI.J1!� 0 

�J=IH1Jr�pq� 
[ooo4J *�ffl ffi� s"J § B"JtErt� ili-?f� ri'21 �im, i�ri'21 fg$1JfaJtlzffi �ti* 1l\, lf tfJih 
1,. /g5 _ 1,-1t. At, >fl: w L /g5 - 1,-1t. At, >fl: w z· i's' -1---n -h'7, 1,. J cb ,';ti o-c1- •;,; '-+ %f _ f;_Jt. At, >fl: w l±f: cb 1,. r=t --:+, �%.1, 
tr 7t7 lliJ §t.� 1=1. -'--:I 7t7 - lliJ §t.� 1=1. �J v/J lX, tr 1 \ 'i=i-/JIU-1'.J , JJJlll 717 Ilic! i§t.� 1=1. 1h 'i=i, tr !1-1 lyJ �j,j' 

��JI*fg�a-f,�ttffi=M����fg,��ffi-M���tEJal9J���*fg��fg� 
/Jx.tm 111, lr tf:!:-tMi=rf1ffi-1i:IHm*�, # ft ?t:fLl ffl ffi = {itf:ft*K l't':J ·[1tft•[1th.YJttL 1iiiE tEffi­
��*� w ��� a1�$fil���}a Z9J, ��if fg��ffl %frr K��U 0 

[0005J 7vJt:JUJlt § s"J, *�ffl ffi�*ffl � Ttt#:n� : 
[0006] -:,f� rfil� Eg ifil' 1'1t5:7r �' Jcf 1'13'5ffl T ij\ fg iia-t 1# fg RI.J � -{itf:ft*�' � ffl T �M ['BJ 
la Z91 ITT 1# Eg B"J :;g = 1it f:1�*:a, � :;g-1it f:ft*:a # IBc�� B"J �i�H� 1M Egfl!i, J=8 r���� :& H � 
ffi-M�*��ffltt��fg¥filtt���H�*�'�ffi=M�*�#����fflr��ffi 
= 1ff:1t*KB"J:!:)J1Jf fg]i!i, ��rffi-1itf:1t*��ffi=1itf:1t*�Zi'sJ ,ffl rxtffi=1itf:1E*� 
ft fg BI.J ft fg fgfti, Ji)f j£ m -{it f:ft*w � ffi = {it f:ft* w B1 :B'!tift/rn 5 [ tB ff! ti ti tt, Mj£ m-{i{t 
���ITT�fil���fgffITTffi-DM��tt,M:iiffi=M���ITT�fil��mfgffITTffi= 
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mrfui}�Ji�, MJ£�iffi.H22:1M �ft!& �tit �Ms"Jt� lilii�, MJ£� �Ms"J�Afi!m'JI ili iEtJH&tt, 

.J5JTJ£ IE t1H& tt, it! i2H& tt ½'-:§IJ �R: $ ffl � i& � s"J IE ti, it! tiii � ; MJ£ �iffi.H22: iM � ft1r �1ffi.U tI: 

rlffi-1iiHiE*1LB"J �lJiE, 3i� �i K1v 1J\ �1JiEB1, tit �ff"t' B"Jfiji5/cB"JijJfu£1!,8�ffi-ITTfiniBii 

;m, ijJ fni t.( � ffi = ITTf fni t.( WT H , l1t ITT, ffi -1i:1'1 BE* :i: � iE ti ti tt, fft t& ti ttJ!!:;m, EE ffi -1i:1'1 BE 

*:i:�R: $ 1� � ; 3 i� � it A A� it R1, tit �ff "P s"Jffr'f5/c s"J 7;JJ fni -� �ffi -;Jfui -� WTH, l9J fni 
r1:i"h** ·3'4.,s;,J,r1:i"'*'ffi ,W,rr,+ kk ·1•-Jt.Ab>f): = _h:x·ta+u-1.-+- ffi_ +u+u-l.-+-'*'ffi d]** ·f•-Jt.Ab>fl: = ftb. "" '--:.I �-FlYID�,rnJxJE!!, J.J-ul-l'J, �- i-s §t.�'<.H '--:.I lL'l;X1l;X1':t:, IJ, 111X 11JX1':t:JxJE!!, �- i1:1 §t.�'<:H-P 

tc $ 1� � ; p)Tj£ffi -{i:1'1fgE*][, ffi = {i:1'1 fgE*:i:, f�1ffi.U� iu �N!, :l:)J1Jf �jf&, ft Et! �N!, tit �ff 

:hlJi&:i:rJH'Es"J � ® D 

[0007] Jl:"t',J=iJTJ£1j\�JJiEB"JmlEA 20A �- l00A,p)Tj£:;k:�1JiEAAT l00Ao 

[ ooosJ Jt: "t' , M J£ tit Ft! ff "t' s"J 1iH5/c s"J Z91 fui ,8 � ffi -mt fui ,8 E1X ffi = mt fui ,8 Ji ;m J§ , 1�U'if 

1 � 10s Jo� 1fL 

[ooogJ ..1t "t', MJ£% -{it i'fE*-"i A ta� tf � lm� W � 1ti!JJL % = {it i'fE*jf A itlHlt � W ff 

tli �-mi Et! 1m tli D 

coo1 oJ Jt: "P, J=iJrJ£ffigtf Et!1m s"Jt�li Et!&A 12v � 24 v D 

[ oo 11 J Jt: "P , J=iJTJ£ i:J. Et! 1m m dJ 4 � 12 �i:J. Et! 1m $ !Bcii � mf 5x, , M J£ i:J. Et! 1m t� "P s"J i:J. Et! 1m 

B"JW�A lAh � 80Aho 

[0012J Jl:"P,J=ifiJ£il]t2tEt!�fftliEE 4 � 12 --i""il]f2tEt!�ff$IBcii�mfJJX:o 
coo13J Jt:"P, J=iJTJ£fflt1t Et!w�tli "P s"Jfflr2t Et!w�s"Ji�m A 50 �- 3000F D 

[0014] Jl:"t',J=iJTJfftFflFflft*B"Jtmtrilift!llimlEA 12V � 36V,tfHtrilift!itA 0. lA � l0Ao 
coo15J *'!J;;ffl ffi� s"J���5<:*A =*'!J;;ffl ffi�s"J1fil1t Et!1th;¥Uffl�1ffi.U�iM Et!ft1r'!J;;B1��ffi.UllrE 

g,.%-fli'fE*jf s"J �1JiE:;k:1J\, #�t�tlt �ff s"Jii;m�WTH, 3�$ IE1t1f 1&i�btZ9JtJL1ftfl 

1iffl ¼ pq i& �ITT, tt tI:ffi -1i� BE *:i: s"J Et! 1JiE A 1J\ Et! 1JiE, tit Et! ff rt, s"J ftr� s"J ijJ fni h: � ffi -ITTf 

fui -� Ji;m, /4jJ fni k.Z � ffi = ;J fni k.Z WT H, l1t R1, ffi -fi:IHiE* :i: � iE ti ti tt, fft t& ti ttii;m, EE ffi 

-{it §E*W �R $1� Et!.;f P �f!lU� [tJ}J §E : 3 R: $ ta ijJ cr� l'sJ, 11't�1iti'fE*W cr� l'sJ JJ)(: Et!, % MA 

Et! it B1, tit � ff "P s"J ftr'\:5/c s"J ijJ fui ,8 � ffi -ITTffni ,8 WT H, ijJ fui ,8 � ffi = ITTfini ,8 ii:ilR, Jl:l B1, ffi 

=frl'ri'ft*:i:�iEtitJtt, ffltitittii;m, EEffi=fiti'ft*:i: rtJR:$1Jt � ; mf 3R$5lcr1£�B1 

�.ffi-M�*�;mrlftEt!Et!����ffi=M�*�ftEt!,��Et!����M+�-��: 

��,ffi=M�*:i:�fi/m#�ii��:hlJOOFt!�,�:hlJOOFt!��ffi=M�*:i:�fi/ms"JFt!lliffi 

��-�m.����ffl=M�*:i:��ffl 0 *'!J;;fflffi�������ffl-M�*:i:Affl 

�-���w��ffl,%=��*jf;9ffl��wttfflE1XW��m,�m¾������� 

�rog•�������*�m��wtt�tt��ft��tt��¾�*·*;mtt��tt� 

mg• �1m�,m@z �Wfftllz.i'sJ l;JJ;Jj, :;;f1X l;JJ;Jj]xfrH1!Jijfj, mf Jitlt �ff*�ii�tmtrA �&, 

:;;f%%m?tlli, �-tf:1fil¾��ms"J1tm %$, �fmtJtf}:Ef1is"J § s"J D itdfil¾�1meP1t 3m-1it 

fgt*E'. EE r�®t1�, pg rlit�:;k:, ff $�bti}Jt:flft-$pg f*-�-61 �iy,:ffi-fitfg�*E'. ��ff;�, fil 

��ffi=��*:i:�B������fflr�Z91�$o 

�1100 t5i �ti 

coo16J 1!11 �*'!J;;fflffi:ttlR"J1��fg1tl!.�!i!*iifi��l!I" 

[0017J I!! "P : 1- %-1iti'fE*jf ;2- %=1iti'fE*jf ;3- ft� �ft!& ;4- J:>Joo �ft* :5- ��ffi.U� 
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�ft� �fE JJ � 
[ oo 1 s J T 00 � '21 !Yf1 [!I to J:l. 1* � JJ-ill: {3� xt 2js: � ffl ffi !fH'J:: ill -!V iJl g}j o 
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(54) Bezeichnung : BORDNETZ FUR EIN F AHRZEUG

FIG 2 Control Unit 

Esys1 � i v5y51 Vsvs2 I + 

t 
Esys2 

cu 

(57) Abstract: In an on-board electrical system for a motor vehicle comprising: a first energy storage unit (Esys 1) with a first vol­
tage level (VsYs1), a second energy storage unit (Esys2) with a second voltage level (Vsys2); a control unit (CU) which controls the
t1ow of cunent between the first energy storage unit (Esys 1) and the second energy storage unit (Esys2) in both directions; a pola­
rity-reversal protection diode (DRPP) which connects the first energy storage unit (Esysl )  for supplying operating voltage to the
control unit (CU); and a switching element (Switch) for bridging the polarity-reversal protection diode (DRPP) when the polarity of 
the first energy storage unit (Esysl )  is conect; the first voltage level (Vs,0s1) is compared with the second voltage level (Vsys2) by
means of a comparator (K) and the controllable switch (Switch) is moved to its open state when the first voltage level (V sYs1)
drops to a threshold voltage value (Vsch) which is below the second voltage level (Vsys2).

(57) Zusammenfassung:

[Fortsetzung auf der niichsten Seitej 
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Bei einem Bordnetz fiir ein Kraftfahrzeug umfassend: eine erste Energiespeichereinheit (Esys l) mit einem ersten Spannungsni­
veau (Vsys1), eine zweite Energiespeichereinheit (Esys2) mit einem zweiten Spannungsniveau (Vsys2); eine Steuereinheit (CU), 
die den Stromfluss zwischen der ersten Energiespeichereinheit (Esys l) und der zweiten Energiespeichereinheit (Esys2) in beiden 
Richttmg steuert; eine Verpolschutzdiode (DRPP), die die erste Energiespeichereinheit (Esys l) zur Betriebsspannungsversorg1mg 
mit der Steuereinheit (CU) verbindet; und ein Schaltelement (Switch) zur Uberbriickung der Verpolschutzdiode (DRPP) bei richti­
ger Polung der ersten Energiespeichereinheit (Esys l); wird mittels eines Komparators (K) das erste Spannungsniveau (VsYs1) mit 
elem zweiten Spannungsniveau (V sYs2) verglichen und bei Absinken des ersten Spannungsniveaus (V sYs1) auf einen unter elem 
zweiten Spannungsniveau (VSYs2) liegenden Spannungsschwellwert (V,ch) der steuerbare Schalter (Switch) in seinen geoffueten 
Zustand gesteuert. 
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Beschreibung 

Bordnetz fur ein Fahrzeug 

5 Die Erfindung betrifft ein Bordnetz fur ein Fahrzeug, insbe­

sondere ein Kraftfahrzeug gemaE Oberbegriff des Patentans­

pruchs 1. 

Bordnetze heutiger Kraftfahrzeuge umfassen einen als Dreh-

10 strommaschine mit nachgeschalteter Gleichrichterschaltung 

ausgebildeten Generator als Energiewandler, eine oder mehrere 

Energiespeichereinheiten, bspw. Batterien sowie uber das 

Bordnetz zu versorgende elektrische Verbraucher. Ein Verpo­

lungsschutz wird bei solchen Bordnetzen durch die Gleichrich-

15 terdioden einer nachgeschalteten Gleichrichterschaltung rea­

lisiert. 

Dartiber hinaus sind auch Bordnetze mit zwei Energiespeicher­

systemen mit unterschiedlichen Nominalspannungen als System-

20 spannungen ohne Potentialtrennung bekannt, so zum Bsp. ein 

Energiespeichersystem, bspw. eine 12V-Batterie fur Normalver­

braucher des Kraftfahrzeugs und ein weiteres Energiespeicher­

system, bspw. bestehend aus Doppelschichtkondensatoren (Ultra 

-caps) fur Hochstromverbraucher.

25 

Ein Batteriemanagement fur EnergiefluB- und Ruhestrommanage­

ment zwischen diesen beiden Energiespeichersystemen wird von 

einer Steuereinheit bzw. einem Steuergerat bewirkt, wobei 

diese Steuereinheit von der 12V-Batterie mit einer Betriebs-

30 spannung versorgt wird. Als Verpolschutz dient ein Ventil, 

bspw. eine Verpolschutzdiode, die die 12V-Batterie mit der 

Steuereinheit verbindet. 

EXHIBIT 1002 
Petitioner ADC (IPR2024-00577)Page 1953 of 2235



WO 2011/113734 PCT /EP2011/053575 

2 

Nachteilig an einem solchen Bordnetz mit zwei Energiespei­

chersystemen ist ein Zustand, bei dem die Systemspannung der 

12V-Batterie unter die Spannung der weiteren Energiespeicher­

einheit fallt und damit die Gefahr eines Ladungsabflusses in 

5 Richtung der 12V-Batterie aufgrund parasitarer Effekte in 

Halbleiter-Bauelementen der Steuereinheit besteht. 

Aufgabe der Erfindung ist es daher, ein Bordnetz fur ein 

Fahrzeug zu schaffen, bei dem ein solcher Ladungsabfluss ver-

10 hindert wird. 

Diese Aufgabe wird gelost durch ein Bordnetz mit den Merkma­

len des Patentanspruchs 1. 

15 Hiernach ist bei einem Bordnetz ftir ein Fahrzeug, insbesonde­

re ein Kraftfahrzeug, das 

- eine erste Energiespeichereinheit mit einem ersten Span­

nungsniveau, 

- eine zweite Energiespeichereinheit mit einem zweiten Span-

2 0 nungsni veau, 

- eine Steuereinheit, die den Stromfluss zwischen der ersten

Energiespeichereinheit und der zweiten Energiespeichereinheit 

in beiden Richtungen steuert, falls das zweite Spannungsni­

veau unter dem ersten Spannungsniveau liegt, 

25 - eine Verpolschutzdiode, die die erste Energiespeicherein­

heit zur Betriebsspannungsversorgung mit der Steuereinheit 

verbindet, und 

- ein Schaltelement zur Oberbrtickung der Verpolschutzdiode

bei richtiger Polung der ersten Energiespeichereinheit um-

30 fasst, 

erfindungsgemaB vorgesehen, dass 
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- mittels einer Vergleichsschaltung, insbesondere eines Kom­

parators das erste Spannungsniveau mit dem zweiten Spannungs­

niveau verglichen wird, und 

- mittels Steuermittel, vorzugsweise des Komparators bei Ab-

s sinken des ersten Spannungsniveaus auf einen unter dem zwei­

ten Spannungsniveau liegenden Spannungsschwellwert der 

steuerbare Schalter in seinen geoffneten Zustand gesteuert 

wird. 

10 Damit wird in einfacher und tiberraschender Weise der Verpol­

schutz ftir die Steuereinheit auch zur Verhinderung eines 

unerwunschten Ladungsaustausches zwischen den beiden Energie­

speichereinheiten erzielt. Insbesondere sind keine zusatzli­

chen Leistungsbauelemente erforderlich. Ferner ist gema.B ei-

15 ner Weiterbildung der Erfindung mittels des vorgeschlagenen 

Komparators eine leichte Einstellmoglichkeit des Spannungs­

schwellwertes moglich. 

Weitere vorteilhafte Ausgestaltungen der Erfindung sind mit 

20 den Merkmalen der abhangigen Patentanspruche gegeben. 

25 

30 

Die Erfindung wird nachfolgend unter Bezugnahme auf die bei­

geftigten Figuren naher erlautert. Es zeigen: 

Figur l 

Figur 2 

ein schematisches Blockschaltbild eines Ausftih­

rungsbeispiels des erfindungsgema.Ben Bordnetzes fur 

ein Kraftfahrzeug, und 

ein detailliertes Blockschaltbild des Bordnetzes 

gema.B Figur 1. 

Figur 1 zeigt ein Bordnetz, bestehend aus einer ersten Ener­

giespeichereinheit Esysl mit einer Nominalspannung Vsys1, hier 
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eine 12V-Batterie und einer zweiten Energiespeichereinheit 

Esys2 mit einer Norninalspannung Vsys2, die ebenfalls eine Bat­

terie, ein Doppelschichtkondensator oder ein anderes Spei­

chermedium sein kann. 

Die Nominalspannung Vsys1 der ersten Energiespeichereinhei t 

Esysl, also deren Systemspannung ist groBer als die Nominal­

spannung Vsys2 bzw. Systemspannung der zwei ten Energiespei­

chereinhei t Esys2: Vsys1 > Vsys2. 

Eine Steuereinheit CU verbindet die beiden nicht potentialge­

trennten Energiespeichereinheiten Esysl und Esys2 und steuert 

den Energieaustausch im Sinne eines Energiemanagernents zwi­

schen diesen beiden Energiespeichereinheiten Esysl und Esys2, 

15 d. h. im Nominalzustand der beiden Systemspannungen ist so­

wohl ein Energieaustausch von der ersten Energiespeicherein­

heit Esysl in Richtung der zweiten Energiespeichereinheit 

Esys2 als auch umgekehrt, von der zweiten Energiespeicherein­

heit Esys2 in Richtung der ersten Energiespeichereinheit 

20 Esysl moglich. 

GemaB der detaillierten Darstellung nach Figur 2 sind an die 

erste Energiespeichereinheit Esysl elektrische Verbraucher 

des Kraftfahrzeug angeschlossen, dargestellt als Systemlast 

25 Load, die von einem Laststrom Iw versorgt werden. Der von 

der Steuereinheit CU gemanagte Energieaustausch zwischen den 

beiden Energiespeichereinheiten Esysl und Esys2 erfolgt mit­

tels der Systemstrome Isys1 und Isys2. Bei diesem Ausftihrungs­

beispiel sind die beiden Energiespeichersysteme Esysl und 

30 Esys2 nicht potentialgetrennt. 

Die erste Energiespeichereinheit Esysl liefert auch die Be­

triebsspannungsversorgung fur die Steuereinheit CU, der zuge-
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horige Laststrom ist mit Icu bezeichnet, wobei zwischen der 

ersten Energiespeichereinheit Esysl und der Steuereinheit CU 

eine Verpolschutzschaltung RPP (Reverse Polarity Protection) 

geschaltet ist, die bspw. aus einer Verpolschutzdiode DRPP be-

5 steht und von einem steuerbaren Schalter Switch, bspw. einem 

Transistor oder einem mechanischen Schalter, wie einem Relais 

kurzgeschlossen werden kann. 

Dieser Schalter Switch wird von einer Vergleichsschaltung, 

10 hier ein Komparator K angesteuert. Hierzu wird die Spannung 

Vsys1 der ersten Energiespeichereinheit Esysl dem nicht inver­

tierenden Eingang des Komparators K und die Spannung Esys2 

der zweiten Energiespeichereinheit Esys2 dem invertierenden 

Eingang des Komparators K zugeftihrt. 

15 

Befinden sich die beiden Systemspannungen Vsys1 und Vsys2 auf 

ihrem Nominal we rt, d. h. gilt Vsys 1 > Vsys2, so wird der Schal ter 

Switch durch entsprechende Steuerung des Komparators K ge­

schlossen, d.h. der Transistor in seinen leitenden Zustand 

2 0 gesteuert. So dass die Verpolschutzdiode DRPP i.iberbr-Uckt wird. 

Falls die Spannung Vsys1 der ersten Energiespeichereinheit 

Esysl also bspw. eine 12V-Batterie aufgrund einer starken 

Entladung auf einen Spannungsschwellwert Vsch absinkt, der un-

25 ter dem Spannungswert der Spannung Vsys2 der zwei ten Energie­

speichereinhei t Esys2 liegt, also wenn Vsys1 s Vsch < Vsys2 

gilt, wird der Schalter Switch von dem Komparator K in seinen 

geoffneten Zustand gesteuert, so dass aufgrund der Verpol­

schutzdiode DRPP ein Ladungsabfluss aus der zweiten Energie-

30 speichereinheit Esys2 in Richtung der ersten Energiespeicher­

einheit Esysl verhindert wird. 
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Ein solcher Ladungsabfluss kbnnte aufgrund von parasitaren 

Halbleiterelementen in der Steuereinheit CU entstehen, die in 

Figur 2 stellvertretend durch eine Diode DMDl dargestellt 

sind. Ein solches parasitares Halbleiterbauelement kann bspw. 

5 auch in einem von der Steuereinheit CU angesteuerten DC/DC­

Wandler MDl entstehen, bspw. als Bulk- oder Body-Diode eines 

High-Side-Transistors. 

Der Spannungsschwellwert Vsch ist tiber die Steuereinheit CU 

10 einstellbar. 

Falls die erste Energiespeichereinheit Esysl mit falscher Po­

lung an die Steuereinheit CU angeschlossen wird, ergibt sich 

fur die Spannung Vsys1 der Energiespeichereinhei t Esysl: 

15 Vsys1 < 0. Auch in diesem Zustand wurde der Komparator K den 

Schalter Switch offnen, d.h. den Transistor in seinen ge­

sperrten Zustand steuern, so dass die Verpolschutzdiode DRPP 

wirksam wird. 

20 Der Komparator K kann mit einem zeitverzogerten Ansprechen 

ausgebildet werden, indem er bspw. mit einem Zeitglied ver­

bunden wird. So erfolgt sowohl das SchlieBen des Schalters 

Switch als auch dessen Offnen durch den Komparator K zeitver­

zogert. 

25 

Das oben erlauterte Ausftihrungsbeispiel zeigt ein erfindungs­

gemaBes Bordnetz ohne Potentialtrennung zwischen den beiden 

Energiespeichersystemen Esysl und Esys2. Die Erfindung ist 

darauf nattirlich nicht beschrankt, sondern kann ebenso fur 

30 potentialgetrennte Systeme eingesetzt werden. 
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Patentanspri..i.che 

1. Bordnetz fur ein Fahrzeug, insbesondere ein Kraftfahr-

5 zeug umfassend 

- eine erste Energiespeichereinheit (Esysl) mit einem ers­

ten Spannungsni veau (Vsysi), 

- eine zweite Energiespeichereinheit (Esys2) mit einem

zweiten Spannungsniveau (Vsys2), 

10 - eine Steuereinheit (CU), die den Stromfluss zwischen der

ersten Energiespeichereinheit (Esysl) und der zweiten 

Energiespeichereinheit (Esys2) in beiden Richtungen 

steuert, falls das zweite Spannungsniveau (VsYS2) unter dem 

ersten Spannungsniveau (VsYS1) liegt, 

15 - eine Verpolschutzdiode (DRPP), die die erste Energiespei­

chereinheit (Esysl) zur Betriebsspannungsversorgung mit 

der Steuereinheit (CU) verbindet, und 

- ein Schaltelement (Switch) zur Oberbrtickung der Verpol­

schutzdiode (DRPP) bei richtiger Polung der ersten Energie-

20 speichereinheit (Esysl), 

dadurch gekennzeichnet dass, 

- mittels einer Vergleichsschaltung (K), insbesondere ei­

nes Komparators das erste Spannungsniveau (Vsys1) mit dem 

zweiten Spannungsniveau (Vsys2) verglichen wird, und 

25 - mittels Steuermittel (K), vorzugsweise des Komparators

bei Absinken des ersten Spannungsniveaus (Vsysi) au£ einen 

unter dem zweiten Spannungsniveau (Vsys2) liegenden Span­

nungsschwellwert (Vsch) der steuerbare Schalter (Switch) in 

seinen ge6ffneten Zustand gesteuert wird. 

30 

2. Bordnetz nach Anspruch 1,

dadurch gekennzeichnet, dass
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der Spannungsschwellwert (Vsch) einstellbar ist. 

3. Bordnetz nach Anspruch 1 oder 2,

dadurch gekennzeichnet, dass

5 der Komparator (K) ein zeitverzogertes Ansprechverhalten

aufweist.

4. Bordnetz nach einem der vorhergehenden Anspruche,

dadurch gekennzeichnet, dass

10 der steuerbare Schalter (Switch) als Halbleiterschalter,

insbesondere als Transistor oder als elektromechanischer

Schalter ausgefuhrt ist.

5. Bordnetz nach einem der vorhergehenden Anspruche,

15 dadurch gekennzeichnet, dass

das Bordnetz hinsichtlich der ersten und zweiten Energie­

speichereinheit (Esysl, Esys2) ohne Potenzialtrennung aus­

gefuhrt ist.

20 6. Bordnetz nach einem der Anspruche 1 bis 4,

dadurch gekennzeichnet, dass

25 

das Bordnetz hinsichtlich der ersten und zweiten Energie­

speichereinheit (Esysl, Esys2) mit Potenzialtrennung aus­

gefuhrt ist.

7. Bordnetz nach einem der vorhergehenden Anspruche,

dadurch gekennzeichnet, dass

der erste Energiespeicher (Esysl) als Betriebsspannungs­

quelle fur einen Laststromkreis mit elektrischen Verbrau-

30 chern (Load) dient.

8. Bordnetz nach einem der vorhergehenden Anspruche,

dadurch gekennzeichnet, dass
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das erste bzw. zwei te Spannungsniveau (Vsys1, V3y32 ) jeweils 

die Nominalspannung der ersten bzw. zweiten Energiespei­

chereinheit (Esysl, Esys2) ist. 

5 9. Bordnetz nach einem der vorhergehenden Ansprtiche,

dadurch gekennzeichnet, dass

10 

15 

die Steuereinheit (CU) mindestens ein elektrisches

und/oder elektronisches Bauelement mit Durchlasseigen­

schaften umfasst.

10. Bordnetz nach einem der vorhergehenden Ansprtiche,

dadurch gekennzeichnet, dass 

die Steuereinheit (CU) ein Batteriemanagement durchftihrt. 
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0 
so that the battery is constantly available to provide power and regulation to the bus but wherein the charging of the battery can be 

� 
regulated according to the requirements of the battery. 
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BATTERY MANAGEMENT 

5 The present invention relates to the field of battery management and more particularly to 

arrangements for managing the charge and discharge of rechargeable battery systems. 

Very large numbers of land vehicles, aircraft and water-borne vessels are powered 

principally or wholly by internal combustion engines which operate in combination with a 

10 low voltage DC electrical system to provide ancillary services. These services vary 

widely depending on the application but commonly include engine starting, lighting, 

instrumentation and other equipment and ancillary appliances. Similar low voltage DC 

configurations may be found in other applications requiring electrical services where 

there is no permanent or reliable access to an electricity supply. 

15 

These electrical systems tend to incorporate a rechargeable battery which must be 

connected to a suitable source of electrical power for charging. The battery types 

currently most commonly used in these applications are Lead-acid (referred to herein as 

"PbAc") or Nickel-Cadmium (referred to herein as "Ni-Cad"). The use of Lithium ion 

20 (referred to herein as "Li-ion") batteries would in many circumstances be desirable for 

reasons of performance, weight saving or durability. However, their special nature 

creates difficulties in managing them safely and effectively within conventional 

configurations. 

25 Li-ion batteries are in widespread use in a range of applications, including as the primary 

power sources in electric vehicles. As costs have reduced they have also become an 

attractive potential alternative to PbAc or Ni-Cad for providing ancillary power in motor 

vehicles, aircraft and waterborne vessels. Li-ion batteries can provide a number of 

advantages depending upon the application: 

30 They are smaller and lighter, typically being about a third of the weight of PbAc 

for a given amp-hour rating. This is a major advantage in aircraft but also has value in 

land vehicles and boats. 

They do not suffer from significant loss of capacity at high current discharge (the 

"Peukert effect"), which is a problem with PbAc batteries. This is important for starter 

35 motors and other high-power intermittent applications. 
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They typically have a far longer service life than PbAc equivalents, providing 

potentially reduced total lifetime costs, greater reliability and simpler maintenance. 

They are tolerant of habitual undercharging, which can be a common situation in 

some applications. In contrast, routine undercharging can degrade PbAc cells quickly. 

They are tolerant of long periods of inactivity (for example in recreational water 

craft used just a few times a year). In contrast PbAc batteries deteriorate relatively 

quickly if not routinely fully charged. 

They do not suffer from the phenomenon of "memory effect" observed in Ni-Cad 

batteries that have been incompletely discharged before recharging. 

These advantages offer considerable improvements over the alternative options. 

However, there are some challenges with using Li-ion batteries, notably in ensuring the 

safe and effective management of the charging and discharging process. A PbAc 

battery can be charged from simple relatively crude devices without serious concerns for 

15 safety or operation of the battery. They tend to be tolerant of large variations in voltage 

and charging current. 

In contrast, Li-ion batteries require smart micro-processor controlled chargers and 

battery management systems ("BMS") configured for the specific application. In order to 

20 prevent accelerated deterioration in performance, rapid cell failure and even thermal 

runaway and fire, precautions need to be undertaken to ensure the battery is operated 

correctly. For example, the cells in a Li-ion battery require positive charge termination 

and should not be left on a continuous float charge. The charge current needs to be 

controlled to avoid excessive charge current. Similarly, the charging device needs to 

25 ensure that excessive charge voltage is not applied to the cells. Li-ion batteries are also 

more sensitive to their operating temperature and cells should only be charged if the 

battery is within a defined temperature range. 

In addition to managing the charging of Li-ion cells, they should also be protected from 

30 over-discharge and particularly the damaging effects of voltage reversal which can occur 

in series connected battery packs when individual cells are over discharged even though 

the battery as a whole is still able to provide charge. 

Charging control for Li-ion cells and batteries is typically achieved using a suitable 

35 "Constant Current/Constant Voltage" (CC/CV) profile. Figure 1 shows such a typical 
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CC/CV charge profile. At low states of charge, a controlled constant current is applied 

(the "CC" phase) to initially replenish the battery. As the charging progresses, the cell 

voltage increases. Subsequently, the battery/cell voltage reaches a predetermined value 

and the charging control system switches to a constant voltage profile (the "CV" phase). 

5 During this CV phase the current is progressively reduced in order to ensure permissible 

voltage levels are not exceeded. Once the battery is determined to be fully charged, 

further charging is stopped. 

In order to prevent excessive discharge, control circuitry will also usually be included to 

10 isolate the battery during deep discharge before damaging low voltage thresholds are 

crossed. Some applications, notably in cold climates, will also require control devices to 

prevent charging outside of an acceptable temperature range. 

While it is standard practice to install suitable BMS in applications using 12V and higher 

15 Li-ion batteries, special difficulties arise with integrating a BMS into the types of 

installation described above. For example, if the BMS cannot control contactors to 

isolate the battery in the event of a voltage or temperature excursion out of the range of 

desirable values then it is ineffective. If it can control contactors, it will have the ability to 

take the battery off line suddenly which may damage the alternator and other electrical 

20 components. Additionally, Li-ion batteries typically have different temperature limits for 

charge and discharge. In a conventional installation, the BMS would have to take the 

battery off line altogether below the minimum charging temperature (say 0°C) even if the 

battery would be quite safe supplying power at lower temperatures (e.g. - 20°C). 

Furthermore, with the above arrangement, the BMS cannot control the charge profile. 

25 With a discharged battery, if the alternator is capable of delivering, for example, 300 

Amps, then that is the current that may flow, even if the battery limit is specified to be a 

lower value, e.g. 30 Amps. Similarly, charging cannot be terminated when the desired 

level of charge has been reached, as is normal for Li-ion batteries. The BMS cannot 

prevent charging without taking the battery offline altogether. 

30 

Apart from the battery, the electrical power required for the types of ancillary systems 

described here may be obtained from a number of sources. This is typically provided by 

an alternator or generator installed in the vehicle or craft, normally powered by an engine 

but occasionally powered from other sources such as regenerative braking through road 

35 wheels. Other on-board power generators of various types including solar panels and 
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small wind turbines may sometimes be used. Additionally, when available, a static 

external supply may be used such as from the electrical grid or a portable generator. 

In a typical configuration, such as in a car, the battery or batteries will be connected 

5 permanently to a low voltage bus bar along with an engine driven alternator or other on­

board power source. The alternator voltage is typically set slightly above the battery 

voltage; so for example an ordinary car battery voltage peaks at around 12 Volts, but the 

alternator is likely to be regulated to around 14 Volts when powered. The excess voltage 

causes a charging current to flow into the battery. For the commonly used PbAc or 

10 NiCad batteries, this is a simple and effective means of ensuring that the battery is 

recharged and then has a continuous float charge when the engine is running. 

Figure 2 shows a simplified schematic view of a typical low voltage DC bus in a car or 

other road vehicle. The battery and alternator are connected directly to the bus along 

15 with the various power consuming devices on the vehicle such as the lighting, wipers, 

audio devices and window heaters etc., shown in Figure 2. As will be apparent from 

Figure 2, the permanent connection of the bus to the battery means that whilst the 

engine is running to power the alternator, or another power source connected to the bus 

is available, then a float charge will be delivered to the battery. 

20 

With PbAc cells, the resulting constant ("float") charging is beneficial. The cells typically 

have a small self-discharge and float charging ensures they are always topped up and 

ready for use. In contrast, leaving a Li-ion battery permanently connected to a DC bus 

bar at or near its maximum voltage is associated with Lithium plating and/or the growth of 

25 dendrites which cause loss of capacity over time, increase the risk of early cell failure 

and occasionally may lead to thermal runaway of the type periodically reported in cell 

phones and laptops. 

An additional consequence of the arrangement in Figure 2 is that, when the alternator or 

30 other power source starts to deliver power to a battery in a discharged state, current will 

flow into the battery initially at an uncontrolled and potentially excessive rate, limited only 

by the capacity of the alternator, the small internal impedance of the battery and the 

minimal resistance of the charging circuit. As the battery becomes charged, the current 

naturally drops to the final "float charge" level. Figure 3 shows a typical charge profile 

35 with an alternator connected to the battery via a bus such as in Figure 2. 
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Comparison of the typical charge profile using an alternator (Figure 3) with the required 

charge profile for Li-ion (Figure 1) illustrates the issue that needs to be overcome. In 

Figure 3 the initial charge current is a function of the alternator characteristics, which is in 

5 turn driven by the overall demands of the particular electrical system rather than the 

requirements of the battery. For example, the substantial equipment loads in a modern 

car may mandate use of a powerful alternator. Thus a typical mid-sized car may require 

a 175 Amp alternator and a 62 Amp-hour battery. 

10 This does not present a problem in practice with PbAc cells since they have relatively 

high internal impedance which serves to limit the charge current; and they can in any 

event tolerate brief periods of high charge rate at low state of charge. However, this type 

of uncontrolled charging can readily exceed the maximum allowable charging rate of a 

Li-ion battery, with potentially serious consequences. For example, the recommended 

15 CC-phase current for a 60 Amp-hour Li-ion battery might be 20 Amps, so charging it

routinely at 175 Amps will greatly exceed the maximum allowable fast-charge current, 

particularly if the battery is cold. 

A further issue is that the safe functioning of the type of charging regime described in 

20 Figure 1 is dependent on the correct operation of the charging device. If alternator 

runaway occurs (an uncontrolled rise in alternator voltage caused by a component 

failure), both charge voltage and float charge current can become excessive. For 

example, a regulator failure or the loss of a ground path might cause the voltage of an 

alternator in a 12 volt system to rise from around 14 volts to around 17 volts. 

25 

In such a case, while this component failure may lead in a conventional installation to 

destructive venting of a PbAc battery, the consequences are not generally hazardous. 

Provided the battery box is ventilated, the chances of fire or explosion occurring are 

minimal. By contrast, such an event with an unprotected Li-ion battery circuit may have 

30 severe consequences, since the difference between a normal charge voltage and the 

onset of accelerated electrolyte breakdown can be as little as 0.2 volts per cell; a more 

substantial overvoltage for a significant period can lead to venting of inflammable 

electrolyte and even thermal runaway where exothermic breakdown of the cell produces 

oxygen and thus a self-sustaining conflagration. This clearly poses a significant risk of 

35 damage to the vehicle and injury to the occupants. 
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A further issue with substituting batteries concerns the management of charging 

dependent upon the temperature. PbAc cells have a very wide allowable temperature 

range for charging and discharging, both ranges being substantially the same. This wider 

5 range means that in most applications, operating temperature limits do not have to be 

applied. 

Li-ion cells typically have temperature limits for charging that are more restrictive than 

those for discharge. For example a battery may be usable as a power source down to 

1 O temperatures of -20°C, while charging might be prohibited below 0°C. 

In the case of a road vehicle, yacht or aircraft battery left in a cold environment overnight, 

for example in winter, the unit might be fully capable of cranking a starter motor in the 

morning while at the same time being below the manufacturer's minimum charging 

15 temperature. In order for a BMS to protect the battery, it must be able to inhibit charging 

while it is outside the permissible temperature range. If the battery is permanently 

connected to the bus bar as depicted in Figure 2, this cannot be achieved. The 

consequences may not be immediate, but there is a heightened risk of early cell failure 

and even thermal runaway. 

20 

Over-discharge can occasionally happen in the types of system described here. Car 

headlights may be left on overnight, or a boat owner may fail to turn off some small load, 

leaving it on for extended periods of time. PbAc cells generally survive occasional over­

discharge satisfactorily, although with some types of PbAc cells, repeated deep 

25 discharge may shorten battery life. A fully discharged PbAc battery may freeze and 

crack its case but otherwise a fully discharged PbAc battery can normally simply be 

connected up to a power source, after which it will recover to normal operation. A familiar 

example is the use of jump leads to start a car with a discharged battery. 

30 Again, Li-ion cells are much more sensitive in that a cell discharged to below about 2 

volts may be permanently damaged. A cell within a battery that is discharged down to 

the point of voltage reversal will almost certainly be destroyed. For this reason, 

equipment powered by Li-ion batteries will in general require the battery to be isolated or 

recharged once a given level of discharge is reached. 

35 
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The above problem poses a challenge to the installation or retro-fitting of Li-ion batteries 

in applications where PbAc or Ni-Cad batteries are conventionally used. It has been 

known for Li-ion batteries sold as PbAc replacements simply to consist of a unit 

containing cells, connectors and terminal posts with no battery management system 

5 (BMS) and no way of disconnecting the battery if its limits are exceeded. Such a system 

is clearly a fire risk and will probably have a short life. If the cells were balanced before 

assembly and the battery were installed in a temperate environment, charged to a 

relatively low peak voltage and never seriously over-discharged, the system might last 

some time without mishap. 

10 

In general, proprietary drop-in replacement Li-ion battery packs will as a minimum 

incorporate a simple Li-ion battery management system, often within the battery casing. 

This typically will be configured to equalise the charge of all the individual cells in the 

battery within acceptable voltage limits, and may have an output to shut down an 

15 external charger. 

In the type of application considered here, installing a BMS without additional 

components is of limited benefit. There is little the BMS can do other than attempt 

equalisation and it cannot protect the battery against excessive voltage, over discharge 

20 or float charge without the insertion of relays, contactors or power transistors to turn off 

power. 

Some systems incorporate a heavy duty relay controlled by the BMS which can 

disconnect the battery if the BMS detects an error (Figure 4). This serves to protect the 

25 battery, for example in the event of alternator runaway or when the battery is outside the 

acceptable temperature range. 

While this arrangement addresses some risks, there remain several difficulties. If the 

BMS opens the relay whilst a high current (potentially 100 amps or more) is flowing in the 

30 system, this may cause severe voltage spikes which can damage or destroy equipment 

connected to the system. The alternator and/or other connected equipment tends to rely 

on the battery acting as a large buffer to smooth out smaller but more frequent voltage 

spikes arising elsewhere in the system. Running the alternator with the battery 

disconnected can damage other sensitive electronic equipment such as Engine Control 

EXHIBIT 1002 
Petitioner ADC (IPR2024-00577)Page 1976 of 2235



WO 2019/021007 PCT/GB2018/052111 

8 

Units (ECUs). Incorporation of one or more large capacitors could be used to mitigate 

this but this adds to the cost and weight. 

This approach is also not suitable for preventing high charge currents, since if the 

5 allowable peak charge current is set below the peak output of the alternator, it will trip 

whenever the alternator is operating at peak output, preventing the battery from being 

charged. Similarly, isolating the battery when it is fully charged to prevent float charging 

would mean that the battery would have to be offline, i.e. disconnected form the bus, for 

much of the time, which would not be acceptable in many applications. 

10 

A possible refinement is to permit the BMS to control the alternator output. In most 

practical configurations, however, the alternator is not just required to charge the battery. 

Interfering with the alternator output may compromise the operation of other electrical 

equipment. Furthermore, many modern alternators have internal regulation which 

15 means that implementing this configuration in an existing installation would require 

replacing the alternator as well as the battery. 

Given the limitations of the solutions described above, another recognised approach is to 

use a supplementary PbAc battery in parallel with the Li-ion battery. This configuration 

20 can overcome some of the difficulties discussed above since it enables the BMS and an 

isolator to disconnect the Li-ion battery when fully charged so as to avoid float charging 

and also to prevent low temperature charging. The PbAc battery in parallel will act as a 

buffer which will largely eliminate the issues which would otherwise arise each time the 

Li-ion battery is disconnected. However, the need for a second battery adds back bulk 

25 and weight to the system, negating the gains which may have been a reason for 

preferring Li-ion batteries in the first place. It also adds complexity and another point of 

failure into the system. Furthermore, it adds to installation and maintenance costs. 

Effective control of charging current is also difficult in such an arrangement due to the 

differing requirements of the two battery technologies. 

30 

There is therefore a need for a solution which allows for the use of Li-ion type batteries 

without the problems described above. It is particularly desirable to provide a solution 

which can be used in existing installations without needing modification. The ability to be 

able to substitute a PbAc or other battery in an existing system without needing to modify 
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the system is desirable. The present invention aims to solve or at least ameliorate some 

of those problems. 

Therefore according to the present invention there is provided a battery connection 

5 system for connection to a rechargeable battery, the system including: a first connection 

for connection to said battery; a second connection; a first unidirectional current path 

arranged to allow current flow in only a first direction between the first connection and the 

second connection to provide a discharge path; a second unidirectional current path 

arranged to allow current flow in only a second direction, opposite to the first direction, 

10 between the first connection and the second connection to provide a charging path; and 

a current controller for controlling the current flow through said second unidirectional 

current path. 

The use of separate charge and discharge current paths in combination restores full 

15 control to the charging process whilst providing the advantages of having the battery 

connected for supplying power to a bus. This arrangement allows charging to be 

positively terminated without taking the battery off line. This also allows charging to be 

terminated at a low current, avoiding damaging voltage spikes associated with 

interrupting a large current. Charging can be prevented if the cell temperatures are 

20 outside the permitted temperature range, while still enabling the battery to provide power. 

The effective peak voltage at the battery terminals can be controlled in circumstances 

where the alternator rated output voltage exceeds allowable limits for the battery. In this 

way, the battery is effectively protected in the event of unexpected high voltages such as 

25 those caused by alternator runaway. 

The charge current can be limited to suit the BMS requirements regardless of alternator 

output which allows constant current/constant voltage charge management of the 

required profile to optimise safety and battery life. The battery can still be safely isolated 

30 if it reaches a specified discharge voltage limit or if cell temperatures exceed the limits for 

discharge. The battery may be recharged using a simple proprietary PbAc charger 

which can safely be connected and left unattended. Similarly, the battery can also be 

recharged by connecting to other power sources including solar or wind generators 

provided their voltage and current outputs were adequate. 

35 
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The first unidirectional current path may include a power diode, a power transistor or 

other similar switching element to provide a unidirectional current flow, for preventing 

current flowing in a direction opposite to said first direction. This allows discharge 

current to flow between the first and second connections whilst preventing a charging 

5 current flowing back into the battery. 

The second unidirectional current path may include a power diode, a power transistor or 

other similar switching element to provide a unidirectional current flow, for preventing 

current flowing in a direction opposite to said second direction. This allows a charging 

10 current to flow into the battery whilst preventing a discharge current flowing from the 

battery. 

The second unidirectional current path preferably includes a power transistor controlled 

by said current controller, for controlling the current flow through said second 

15 unidirectional connection in said second direction. The second unidirectional current 

path may include one or more variable output DC to DC converters, controlled by said 

current controller, for controlling the current flow through said second unidirectional 

current path in said second direction. These allow the current to be controlled to control 

the charging of the battery independent of the voltage on the second connection, which 

20 may be connected to an alternator or other power source where the precise output 

voltage cannot or is not readily controlled. 

The present invention may also provide a rechargeable power source including a battery 

connection system such as that described above in combination with a battery. These 

25 may be packaged in the same case or provided as separate elements. However, by 

providing them in a combined unit, a convenient drop-in replacement for existing PbAc 

systems can be provided with no modifications required to the rest of the electrical 

system. 

30 Such a battery is preferably a Li-ion battery. 

In the rechargeable power source, there is preferably provided a positive output of the 

rechargeable power source connected to the second connection of the battery 

connection system, with the first connection of the battery connection system connected 

35 to the positive terminal of the battery. The rechargeable power source is preferably also 
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provided with a negative output connected to a negative terminal of the battery. In this 

arrangement, discharge current can flow from the battery into the first connection and 

then out of the second connection. 

5 As an alternative, the rechargeable power source may be provided with a negative 

output connected to the second connection of the battery connection system, with the 

first connection of the battery connection system connected to the negative terminal of 

the battery. Such a rechargeable power source is preferably also provided with a 

positive output connected to a positive terminal of the battery. In this arrangement, 

10 discharge current can flow into the second connection and then out of the first 

connection and into the battery. 

The rechargeable power source may be provided with a capacitor and preferably 

capacitor control means for selectively connecting the capacitor between the positive 

15 power connection and the negative power connection of the rechargeable power source. 

The rechargeable power source may further comprise an alternative power source 

connected to a common power bus in parallel with the rechargeable power source. For 

example, an alternator may be provided connected to a mechanical power source or a 

20 solar or wind generator may provide a power source. 

Such alternative power source may produce an unregulated voltage. This may not be 

ideal for charging batteries where careful control of charging is desirable, such as Li-ion 

batteries. However with the invention, the charging current can be controlled whilst still 

25 leaving the battery connected to a bus or other power providing connection. 

The rechargeable power source may include one or more of the elements described 

above such as the battery and capacitor, which may be provided in a single unit. The 

unit may also include other elements such as a BMS, a charging module etc. in the same 

30 case, to provide the simple drop-in replacement mentioned above. 

The current controller may be integrated with the BMS or may operate in conjunction with 

a separate BMS. 
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In the above arrangements, the first connection is preferably connected to one of the 

battery terminals whilst the second connection is preferably connected to a bus or other 

load/recharging power source connection. 

5 Specific examples of the present invention will now be described in more detail by 

reference to the following drawings in which: 

Figure 1 shows a typical CC/CV charge profile for a Li-ion cell or battery; 

10 Figure 2 shows a schematic layout of a typical low voltage DC bus system in a road 

vehicle; 

Figure 3 shows a typical unregulated charge profile for a conventional cell or battery; 

15 Figure 4 shows one arrangement for protecting a Li-ion battery application; 

20 

Figure 5 shows the layout of an embodiment according to the present invention; 

Figure 6 shows an example of a charging module; 

Figure 7 shows a schematic circuit layout of a bus based system using the charging 

system of the invention; 

Figure 8 shows the layout of an alternative embodiment according to the present 

25 invention; 

30 

Figure 9 shows an example of an alternative charging module; 

Figure 10 shows a further example of a charging module; and 

Figure 11 shows a schematic circuit layout of a bus based system using an alternative 

charging system of the invention. 
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The arrangement shown in Figure 5 has a modified structure compared to the prior art 

arrangement of Figure 2. Instead of a single wire connecting one of the battery terminals 

(the positive terminal in Figure 2) to the bus, the connection between the battery 500 and 

the bus is provided by two separate connections 503, 504, each providing a 

5 unidirectional current path. Current flows out of the battery 500 through one path 503 to 

the bus 102 to provide power the system when the alternator 104 or other power source 

is not supplying power. When the alternator is running or another source of power is 

available, current flows from the bus 102 to the battery 500 via the other current path 504 

during charging. 

10 The current flowing into the battery is modulated by a charging module 501 which 

controls the charging process. The charging module 501 is controlled by the BMS 502. 

The BMS is shown as a separate unit to the charging module 501 but the charging 

module and the BMS could be integrated into a single unit. Both units may also be 

integrated into a single unit along with the battery to provide a simple "drop-in" 

15 replacement for a PbAc battery or similar. 

Figure 6 shows a simplified example of the charging module 501. The bus connection 

504 is selectively switched to the battery connection under the control of a charge 

controller 601. The charge controller can control the voltage and current provided to the 

20 battery, for example by using PWM to control the connection. It may also disconnect the 

battery from the bus when charging is not required, for example then there is no external 

power source or the battery is fully charged. 

The schematic circuit layout of a bus system using the invention is shown in Figure 7. 

25 The alternator 104 is connected to the bus 102 along with ancillary components 103 

(103a, 103b, 103c). The diode symbols shown in Figure 7 represent the unidirectional 

paths to and from the battery to the bus. Whilst diodes may be used, other means or 

limiting the direction of flow of the current may be used, e.g. power transistors. 

30 This configuration allows the charging module 501 to control key charge parameters 

including charging voltage, charging current, operating temperature and charge 

termination, so that the battery is provided with an appropriate charge profile such as that 

shown in Figure 1. This control is achieved without interfering with the functioning of the 

alternator or other power source. 

35 

EXHIBIT 1002 
Petitioner ADC (IPR2024-00577)Page 1982 of 2235



WO 2019/021007 PCT/GB2018/052111 

14 

The "out" or "discharge" current path 503 allows current to flow from the battery to the 

bus should the voltage on the bus drop, e.g. if the alternator is no longer providing 

power. The connection 503 may be configured to also selectively block or regulate 

current out of the battery as well as into the battery. This may be desirable if the battery 

5 is at risk of being discharged more than desirable or if the temperature of the battery is 

outside the desirable operating range. This would generally be controlled by the BMS. 

In this arrangement, the battery 500 is normally connected to the bus via connection 503 

providing the benefits of a permanently connected battery but the battery can still be 

10 disconnected in extreme circumstances to prevent load current out of the battery, 

particularly where the battery is heavily discharged. 

Adverse consequences can result from variation or ripple on the bus voltage. This may 

be positive or negative, i.e. with the voltage rising above and below the nominal bus 

15 voltage. With the arrangement of this embodiment, the negative component of the 

voltage ripple can be minimised. If at any instant the bus voltage drops, the battery 

which is connected via connection 503 is able to supply additional current to the bus to 

correct the voltage drop, irrespective and independent of whether the charging circuit has 

connected the bus to the battery at that point. 

20 

In a conventional system, positive ripple can also be controlled by directly connecting to 

the battery and using it to sink excess current. An increase in bus voltage will increase 

the current into the battery which will help to reduce the additional voltage on the bus. 

As noted above, it is not desirable to use Li-ion batteries in this way. Connecting a Li-ion 

25 battery to the bus in this way, without regulation can lead to large charging currents with 

undesirable consequences. In this arrangement, the unidirectional connection 503, 

would prevent current flowing from the bus to the battery and causing damage. 

However, to absorb the positive part of any DC ripple, the charging module may be 

30 arranged to selectively connect a large capacitor 505 to the bus 102 when required. The 

capacitor would typically be pre-charged to a voltage close to or equal to the desired bus 

voltage and connected when the bus voltage rises above the desired voltage. The 

capacitor is pre-charged to avoid a large voltage differential when it is connected to the 

bus, which could lead to a large current and potential damage to the switching 
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components or other components on the bus. When it is connected, the capacitor will 

then tend to limit a rise in voltage on the bus by absorbing current. 

Alternatively, the charging module may be arranged to selectively connect a resistor to 

5 the bus 102 in order to sink excess current and restrain the bus voltage. 

Figure 8 shows an alternative arrangement where the charging module 601 is put in the 

negative current path. The approach is logically identical to the arrangement of Figure 5 

but the charging module 601 is placed between battery 500 and earth rather than 

10 between the bus 102 and the battery. With some types of switching device, this may 

slightly simplify the control electronics. 

In this arrangement, the positive terminal of the battery 500 is connected directly to the 

bus 102. A unidirectional connection 703 is provided between the negative terminal and 

15 earth to provide a path for current flow when the battery is providing power to the system. 

20 

The earth effectively provides the negative bus for the system. In a vehicle such as a 

car, the earth is provide by the metal chassis and body. This allows the body to be used 

as the return path so that only a single positive connection is needed to be provided to 

the ancillary device or alternator for operation. 

When the battery is not required to power the system and an alternative power source is 

available, then the battery may be charged via the connection 704 to the charging 

module 601. The charging module 601 controls the current and voltage applied to the 

battery during charging to provide the desired charging profile, such as that set out in 

25 claim 1. The charging module 601 operates in a similar way to the charging unit 501. 

There are a number of possible methods for implementing the approach illustrated in 

Figures 5 and 8. For example the charging module 501, 601 may use one or more 

electronic power switching devices, for example Field Effect Transistors ("FETs") or 

30 Insulated-Gate Bipolar Transistors ("IGBTs") or an array of such devices in order to 

modulate or completely shut off current and voltage. The device or devices will function 

in much the same way that a DC motor controller operates by pulse width modulation 

("PWM"). 
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Figure 9 shows an example of a charging module which uses a MOSFET for controlling 

current and voltage. These devices are effectively very fast acting electronic switches. 

The charge controller 701 typically includes a microcontroller which controls the 

electronic switches to modulate current by switching them rapidly on and off hundreds or 

5 even thousands of times a second. The ratio of "on" time to "off" time governs the 

effective output. As shown in Figure 9, the charging module 601 is arranged between 

the battery and earth rather than between the bus bar and the battery. In this 

arrangement, the FETs or alternatively IGBTs are put in the negative current path. The 

example shown in Figure 9 is based on a MOSFET 703 as a switch or voltage controller. 

10 The charge controller 701 would govern the current flow by outputting a PWM control 

signal to the FET under the control 702 of the BMS. The ratio of on-time to off-time in the 

pulses would determine the current flow from the battery in order to set the correct 

charging current. 

15 The complete installation would require additional components (freewheeling diodes, 

pull-down resistors, capacitors etc.) to prevent damage to components and ensure their 

proper operation. These have been omitted for clarity since they are standard 

requirements which do not have any bearing on the principle of operation of the solution 

described here. 

20 

Figure 9 shows an alternative arrangement for the charging module 501, in which the 

power from an engine-driven alternator could be used to drive a DC-DC converter. 

Figure 9 shows an overview of a charging module 501 including a DC-DC converter 903. 

The charging module shown assumes an arrangement similar to that shown in Figure 5 

25 with the charging module provided between the bus and the battery. Figure 9 shows a 

typical implementation of the charging module 501, again incorporating a low voltage 

microcontroller 901 similar to that in the previous example, to control a DC-DC converter 

903. The microcontroller 901 would trim the output of the DC-DC converter to control the

current provided to the battery to maintain the chosen charge profile. The microcontroller 

30 901 may be controlled by control signals 902 from the BMS. 

The DC-DC converter may be a single unit or may be formed from an array of variable­

output DC-DC converters. Some proprietary DC-DC converters can output hundreds of 

watts and permit voltage trimming above and below nominal, and/or output voltages 

35 higher than the input. Some of these converters can be used in parallel for higher power. 
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The arrangements above make use of separate charge and discharge current paths in 

combination with a charging module and BMS. This allows full control of the charging 

process so that charging can be positively terminated without taking the battery off line. 

5 Also by terminating charging at a low current, the risk of damaging voltage spikes 

associated with interrupting a large current are avoided. 

Also, as the charging can be controlled, charging can be prevented if the battery/cell 

temperatures are outside the permitted temperature range for charging. As noted above, 

10 whilst the temperature may be outside of an acceptable range for charging purposes, the 

temperature may be still within an acceptable range for discharge, allowing the battery to 

continue to supply power if needed and also provide the voltage regulation effect. 

The effective peak voltage at the battery terminals can be controlled in circumstances 

15 where the alternator rated output voltage exceeds allowable/desirable limits for the 

battery. In this way, the battery is effectively protected in the event of unexpected high 

voltages such as those caused by alternator runaway. 

The charge current can be limited to suit the BMS requirements regardless of alternator 

20 output. This allows CC/CV charge management with the required profile to optimise 

safety and battery life. 

Once the battery has reached a specified discharge voltage, it can be safely isolated. 

Similarly, if cell temperatures exceed (or fall below) the limits for discharge the battery 

25 can be isolated. The system can be connected to a conventional battery charger of the 

type typically used for PbAc batteries. The charger would be connected to the bus to 

provide the source of power. However, the charging controller would then ensure that 

the correct charging profile was used to manage charging of the battery. This avoids the 

need for special Li-ion chargers where external charging of the battery is required. Again 

30 a conventional trickle charger designed for maintaining a PbAc battery can be used since 

the BMS would allow charging to take place until the Li-ion battery had reached the 

desired level of charge and then simply isolate the battery from the bus, although the 

battery would still be connected to the bus via the unidirectional connection 503, should it 

be required. 

35 
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The battery could also be recharged by connecting to other power sources including 

solar or wind generators provided their voltage and current outputs were adequate. 

Again, the regulation of the current and voltage provided by these sources is less critical 

as the charging is controlled by the charging module, as long as the sources were able to 

5 provide sufficient power. 

In the arrangements described above, the BMS and charging modules are shown 

separately. However, the elements such as the cells, BMS, charging module, by-pass 

capacitors can be packaged in the same case, providing drop-in replacement in existing 

10 PbAc systems with no modifications required to the rest of the electrical system. 

Equally, the BMS and charging module may be provided separately so that they do not 

need to be replaced when the battery replaced. 

The invention may also be embodied in a separate unit connected between the battery 

15 and the bus to allow a basic Li-ion battery to be used with one terminal connected to 

earth or the positive bus (as shown in figures 5 and 8 respectively) and a separate unit 

incorporating the two unidirectional connections provided between the other battery 

terminal and the positive bus and earth respectively. 

20 Whilst in most applications, multiple cells are required to form a battery, the invention is 

still applicable to single cells and references to battery should be considered to be 

applicable to a cell and vice versa in this document. 
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CLAIMS 

1. A battery connection system for connection to a rechargeable battery, the

system including: 

a first connection for connection to said battery; 

a second connection; 

a first unidirectional current path arranged to allow current flow in only a first 

direction between the first connection and the second connection to provide a discharge 

path; 

10 a second unidirectional current path arranged to allow current flow in only a 

15 

20 

second direction, opposite to the first direction, between the first connection and the 

second connection to provide a charging path; and 

a current controller for controlling the current flow through said second 

unidirectional current path. 

2. A battery connection system according to claim 1 wherein said first

unidirectional current path includes at least one of a power diode and a power transistor, 

for preventing current flowing in a direction opposite to said first direction. 

3. A battery connection system according to claim 1 or 2 wherein said

second unidirectional current path includes at least one of a power diode and a power 

transistor, for preventing current flowing in a direction opposite to said second direction. 

4. A battery connection system according to any preceding claim wherein

25 said second unidirectional current path includes a power transistor controlled by said 

current controller, for controlling the current flow through said second unidirectional 

connection. 

5. A battery connection system according to any preceding claim wherein

30 said second unidirectional current path includes one or more variable output DC to DC 

converters, controlled by said current controller, for controlling the current flow through 

said second unidirectional current path. 

6. A rechargeable power source including a battery connection system

35 according to any one of the preceding claims and further comprising a battery. 
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7. A rechargeable power source according to claim 6 wherein said battery is

a Lithium ion battery. 

8. A rechargeable power source according to claim 6 or 7, further

comprising: 

a positive output connected to said second connection of the battery connection 

system, wherein said first connection of the battery connection system is connected to a 

positive terminal of said battery; and 

10 a negative output connected to a negative terminal of said battery. 

9. A rechargeable power source according to claim 6 or 7, further

comprising: 

a negative output connected to said second connection of the battery connection 

15 system, wherein said first connection of the battery connection system is connected to a 

negative terminal of said battery; and 

a positive output connected to a positive terminal of said battery. 

10. A rechargeable power source according to any one of claims 6 to 9,

20 further comprising a capacitor and capacitor control means for selectively connecting the 

capacitor between said positive power connection and said negative power connection of 

said rechargeable power source. 

11. A rechargeable power source according to any one of claims 6 to 10

25 further comprising an alternative power source connected to a common power bus in 

parallel with said rechargeable power source. 

12. A rechargeable power source according to claim 11 wherein said

alternative power source is a mechanically powered alternator. 

30 

13. A rechargeable power source according to claim 11 wherein said

alternative power source produces an unregulated voltage. 

35 
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tab, and a second lead plate connected to the protecting 

circuit board and the second electrode tab. The protect­

ing circuit board is provided on a second side of the bare 

cell, which is adjacent to the first side. The first and sec­

ond lead plates are bent to extend along the first and 

second sides of the pouch. 
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Description 

[0001] Aspects of the present invention relate to a lith­

ium rechargeable battery, and more particularly, to a lith­

ium rechargeable battery having a battery pack with an 

optimized structure. 

[0002] In general, lithium rechargeable batteries can 

be classified as a cylindrical battery, a polygonal battery, 

and a pouch-type battery, in accordance with the shape 

of a case in which an electrode assembly and an elec­

trolyte are accommodated. In a pouch-type battery, the 

electrode assembly is accommodated in a pouch, to form 

a bare cell, and the electrode assembly is connected to 

a protecting circuit board, to form a battery pack. 

[0003] In the above-described pouch-type battery, in 

the electrode assembly, electrode tabs drawn from two 

electrodes are electrically connected to the protecting 

circuit board, via a lead plate. The protecting circuit board 

faces a surface from which the electrode tabs extend 

from the bare cell. 

[0004] When the specification of an electrical device 

varies, or when the size of the protecting circuit board 

changes, the protecting circuit board can be provided on 

a surface from which the electrode tabs are not drawn. 

In such a case, since the electrode tabs are further sep­

arated from the protecting circuit board, the length of the 

lead plate increases. Therefore, the longer lead plate in­

creases internal resistance of the battery. 

[0005] As described above, in a lithium rechargeable 

battery, the structure of the lead plate has a large influ­

ence on optimizing the structure of the battery pack. 

SUMMARY OF THE INVENTION 

[0006] An aspect of the present invention is to provide 

a lithium rechargeable battery having an improved elec­

trical connection between a bare cell and a protecting 

circuit board. 

[0007] Another aspect of the present invention is to 

provide a lithium rechargeable battery having a mini­

mized internal resistance, due to the structure of an elec­

trical connection between a bare cell and a protecting 

circuit board. 

[0008] According to the present invention, there is pro­

vided a lithium rechargeable battery comprising a bare 

cell comprising, an electrode assembly comprising first 

and second electrodes and a separator disposed there­

between, a pouch in which the electrode assembly is 

housed, and first and second electrode tabs extending 

from the first and second electrodes, through a first side 

of t he bare cell. The battery further comprises a protecting 

circuit board electrically connected to the first and second 

electrode tabs, disposed on a second side of the bare 

cell; a first lead plate connected to the protecting circuit 

board and the first electrode tab; and a second lead plate 

connected to the protecting circuit board and the second 

electrode tab, wherein the first lead plate and the second 

lead plate are bent at an intersection of the first and sec-

ond sides of the bare cell, so as to extend along the first 

and second sides of the bare cell. 

[0009] In other words, there is provided a lithium re­

chargeable battery comprising: a bare cell comprising an 
5 electrode assembly including two electrodes and a sep­

arator, and a pouch in which the electrode assembly is 

accommodated; a protecting circuit board electrically 

connected to a first electrode tab and a second electrode 

tab, which extend from the two electrodes of t he electrode 
10 assembly; and first and second lead plates to connect 

the protecting circuit board to the first and second elec­

trode tabs. The protecting circuit board is provided on a 

surface adjacent to a surface from which the first and 

second electrode tabs project from the bare cell. The first 
15 and second lead plates are bent from the protecting cir­

cuit board, toward the surface from which the first and 

second electrode tabs project. 

[001 OJ The first lead plate and the second lead plate 

may be perpendicular to a direction in which the first elec-
20 trode tab and the second electrode tab extend. The first 

and second electrode tabs may be bent to respectively 

face the first and second lead plates 

[0011] The first lead plate and the second lead plate 

may intersect the first electrode tab and the second elec-
25 trode tab. 

[0012] The first lead plate and the second lead plate 

can be in the same plane, i.e. the first and second lead 

plates extend in the same plane, across the first side of 

the bare cell. 

30 [0013] The first lead plate and the second lead plate 

may be separated from each other. Insulating members 

are provided on surfaces of the first lead plate and the 

second lead plate. The insulating members can be insu­

lating tapes. The insulating tapes can be formed of poly-

35 imide. 

[0014] The first lead plate and the second lead plate 

can be disposed in parallel planes. 

[0015] The first lead plate and the second lead plate 

can have the same width as a side surface of the bare 
40 cell. Insulating members are provided on the surfaces of 

the first lead plate and the second lead plate. The insu­

lating members are insulating tapes. The insulating tapes 

are formed of polyimide. 

[0016] An attachment sheet can be interposed be-
45 tween the first lead plate and the second lead plate, to 

attach the first lead plate to the second lead plate. 

[0017] The first lead plate and the second lead plate 

can comprise connection tabs that are connected to the 

first electrode tab and the second electrode tab. The con-
so nection tabs extend perpendicularly from sides of each 

of the first lead plate and the second lead plate. The con­

nection tabs are extend from sides of the first lead plate 

and the second plate, in the same direction as a direction 

in which the first electrode tab and the second electrode 

55 tab extend. 

2 

[0018] The connection tabs may have the same area 

as the electrode tabs. The connection tabs comprise 

wings that extend in a widthwise direction, so that the 
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area of the connection tabs can be larger than the elec­

trode tabs. 

[0019] The lead plates may be provided on the different 

surfaces of the bare cell, and are bent to be in the same 

plane, so that the structure of the battery pack is opti­

mized. 

[0020] The lead plates may extend in parallel planes, 

so that the internal resistance of the battery is minimized. 

[0021] Additional aspects and/or advantages of the in­

vention are subject matter of the dependent claims or 

may be learned form the description. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0022] These and/or other aspects and advantages of 

the invention will become apparent, and more readily ap­

preciated, from the following description of the exemplary 

embodiments, taken in conjunction with the accompany­

ing drawings, of which: 

FIG. 1 is an exploded perspective view of a lithium 

rechargeable battery, according to an exemplary 

embodiment of the present invention; 

FIGS. 2A and 2B illustrate the lithium rechargeable 

battery of FIG. 1, as assembled; 

FIG. 3 is an exploded perspective view of a lithium 

rechargeable battery, according to another exem­

plary embodiment of the present invention; 

FIGS. 4A and 4B illustrate the lithium rechargeable 

battery of FIG. 3, as assembled; 

FIG. 5 illustrates the enlargement of part V of FIG. 

4B;and 

FIG. 6 is an exploded perspective view of a lithium 

rechargeable battery, according to another exem­

plary embodiment of the present invention. 

DETAILED DESCRIPTION OF THE EMBODIMENTS 

[0023] Reference will now be made in detail to the ex­

emplary embodiments of the present invention, exam­

ples of which are illustrated in the accompanying draw­

ings, wherein like reference numerals refer to the like 

elements throughout. The exemplary embodiments are 

described below, in order to explain the aspects of the 

present invention, by referring to the figures. 

[0024] FIG. 1 is an exploded perspective view of a lith­

ium rechargeable battery 100, according to an exemplary 

embodiment of the present invention. FIGS. 2A and 2B 

illustrate the lithium rechargeable battery 100, as assem­

bled. 

[0025] Referring to FIGS. 1, 2A, and 2B the lithium 

rechargeable battery 100 includes a bare cell 110, a pro­

tecting circuit board 120 connected to the bare cell 110, 

and a lead plate 130 to connect the bare cell 11 0 to the 

protecting circuit board 120. The protecting circuit board 

120 is provided on a second surface of the bare cell 11 0, 

which is adjacent to a first surface from which the elec­

trode tabs 116 and 117 extend. The protecting circuit 

board 120 protects the battery 100 from over charges 

and over discharges. The lead plate 130 is bent and ex­

tends from the first side to the second side. 

[0026] The bare cell 11 0 includes an electrode assem-
5 bly 114, including a positive electrode plate 111, a neg­

ative electrode plate 112, and a separator 113 interposed 

therebetween. The bare cell 11 0 includes a pouch-type 

case 115 (hereinafter, referred to as a pouch) that ac­

commodates an electrolyte and the electrode assembly 
10 114. The bare cell 11 0 is a rectangular prism. The bare 

cell 11 0 includes a first short side 11 0a, a second short 

side 11 0c that faces the first short side 11 0a, a first long 

side 11 Ob, a second long side 11 0d that faces the first 

long side 11 Ob, a first main side 11 0e, and a second main 
15 side 11 Of that faces the first main side 11 0e. 

[0027] The first electrode tab 11 6 is attached to the 

positive electrode plate 111, and the second electrode 

tab 11 7 is attached to the negative electrode plate 112. 

The first electrode tab 116 and the second electrode tab 
20 117 extend out of the bare cell 110, through the first short 

side 11 0a. 

[0028] The protecting circuit board 120 is provided on 

the first long side 11 Ob. However, the present invention 

is not limited to the above. The protecting circuit board 
25 120 can be provided on the second long side 11 0d, for 

example. 

[0029] The lead plate 130 includes a first lead plate 

131 and a second lead plate 132. One end of the first 

lead plate 131 is connected to the protecting circuit board 
30 120, and the other end of the first lead plate 131 is con­

nected to the first electrode tab 116. The first lead plate 

131 is bent at the edge between the first short side 11 0a 

and the first long side 11 Ob. The first lead plate 131 ex­

tends along the first short side 11 Oa. The first lead plate 
35 131 extends to the first electrode tab 116. 

[0030] One end of the second lead plate 132 is con­

nected to the protecting circuit board 120, and the other 

end of the second lead plate 132 is connected to the 

second electrode tab 117. The second lead plate 132 is 
40 bent at the edge between the first short side 11 0a and 

the first long side 11 Ob. The second lead plate 132 ex­

tends along the first short side 11 Oa. The second lead 

plate 132 extends to the second electrode tab 117. 

[0031] The first lead plate 131 and the second lead 
45 plate 132 extend in parallel across the first short side 

11 0a. The first lead plate 131 and the second lead plate 

132 are connected to the protecting circuit board 120. 

Since the first lead plate 131 is connected to the first 

electrode tab 116 and the second lead plate 132 is con-
50 nected to the second electrode tab 117, the first lead 

plate 131, and the second lead plate 132 are separated 

from each other. 

[0032] Insulating tapes 140 are attached to opposing 

surfaces of the first lead plate 131 and the second lead 
55 plate 132. The insulating tapes 140 are generally formed 

of polyimide. However, the material of the insulating 

tapes 140 is not limited to polyimide. 

[0033] The first lead plate 131 includes a first connec-
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tion tab 133, and the second lead plate 132 includes a 

second connection tab 134. The first connection tab 133 

extends from one side of the first lead plate 131, at a 

position corresponding to the first electrode tab 116. The 

second connection tab 134 extends from one side of the 

second lead plate 132, at a position corresponding to the 

second electrode tab 11 7. 

[0034) The first connection tab 133 and the second 

connection tab 134 are bent perpendicularly from the 

sides of the first lead plate 131 and the second lead plate 

132. The first connection tab 133 and the second con­

nection tab 134 extend in parallel, away from the first 

short side 11 Oa. 

[0035) The first connection tab 133 and the second 

connection tab 134 can have the same width as the first 

electrode tab 116 and the second electrode tab 117. The 

width of the first connection tab 133 and the second con­

nection tab 134 can be larger than the width of the first 

electrode tab 116 and the second electrode tab 117. 

Therefore, assembly dispersion can be reduced, due to 

the positions of the first electrode tab 116 and the second 

electrode tab 117. 

[0036) Referring to FIG. 2A, ends of the first lead plate 

131 and the second lead plate 132 are welded to the 

protecting circuit board 120, so that the first lead plate 

131 and the second lead plate 132 are electrically con­

nected to the protecting circuit board 120. The first lead 

plate 131 and the second lead plate 132 are bent at the 

edge between the first long side 11 Ob and the first short 

side 11 Oa, so as to extend to the first electrode tab 116 

and the second electrode tab 117. 

[0037) The first connection tab 133 and the second 

connection tab 134 extend in parallel with the first elec­

trode tab 116 and the second electrode tab 117. The first 

electrode tab 116 and the first connection tab 133 are

electrically connected to each other, by welding, for ex­

ample. The second electrode tab 117 and the second 

connection tab 134 are electrically connected to each 

other, by welding, for example. 

[0038) As illustrated in FIG. 2B, when the battery 100 

is assembled, the first electrode tab 116 and the first con­

nection tab 133 are folded toward the first lead plate 131.

The second electrode tab 117 and the second connection

tab 134 are folded toward the second lead plate 132. In

this way, the bare cell 11 O and the protecting circuit board

120 are connected to each other.

[0039) FIG. 3 is an exploded perspective view of a lith­

ium rechargeable battery 200, according to another ex­

emplary embodiment of the present invention. FIGS. 4A

and 4B illustrate the lithium rechargeable battery 200, as

assembled. FIG. 5 illustrates an enlargement of part V

of FIG. 4B.

[0040) Referring to FIGS. 3 to 5, the lithium recharge­

able battery 200 includes a bare cell 11 0, a protecting

circuit board 120 connected to the bare cell 110, and a

lead plate 230 connected to the bare cell 11 O and the 

protecting circuit board 120. In the lithium rechargeable 

battery 200, the structure of the lead plate 230 is different 

from the structure of the lead plate 130 in the lithium 

rechargeable battery 100. Therefore, the lead plate 230 

will mainly be described, and a description of similar el­

ements is omitted. 
5 [0041 J In the lithium rechargeable battery 200, the lead 

plate 230 includes a first lead plate 231 and a second 

lead plate 232. The first lead plate 231 and the second 

lead plate 232 respectively extend from the first electrode 

tab 116 and the second electrode tab 117, and overlap 
10 one another along the first short side 11 Oa of the bare 

cell 110. The first lead plate 231 and the second lead 

plate 232 are connected to the protecting circuit board 

120. The first lead plate 231 and the second lead plate

232 are separated from each other. 
15 [0042) Since the first lead plate 231 and the second 

lead plate 232 overlap, the widths of the first lead plate

231 and the second lead plate 232 can be as large as

the width of the first short side 11 Oa. Since the areas of

the first lead plate 231 and the second lead plate 232
20 can be increased, due to the overlap, current flow can

be increased, and the internal resistance of the battery

200 is reduced.

[0043) Insulating tapes 240 are attached to opposing 

surfaces of the first lead plate 231 and the second lead
25 plate 232, to insulate the first and second lead plates 231

and 231. The insulating tapes 240 can be formed of poly­

imide. However, the material of the insulating tapes 240

is not limited to polyimide.

[0044) An attachment sheet 250 can be interposed be-
30 tween the first lead plate 231 and the second lead plate

232, to attach the first lead plate 231 to the second lead

plate 232. The first lead plate 231 includes a first con­

nection tab 233 that is connected to the first electrode 

tab 116. The second lead plate 232 includes a second 
35 connection tab 234 that is connected to the second elec­

trode tab 117.

[0045) The first connection tab 233 extends from one

side of the first lead plate 131, adjacent to the first elec­

trode tab 116. The second connection tab 234 extends
40 from one side of the second lead plate 232, adjacent to 

the second electrode tab 117.

[0046) The first connection tab 233 and the second 

connection tab 234 are bent perpendicularly from the 

sides of the first lead plate 231 and the second lead plate 
45 232. The first connection tab 233 and the second con­

nection tab 234 extend in parallel, away from the first 

short side 11 Oa. The first connection tab 233 and the 

second connection tab 234 have larger widths as the first 

electrode tab 116 and the second electrode tab 117. 
50 [0047) Referring to FIG. 4A, ends of the first lead plate

231 and the second lead plate 232 are welded to the 

protecting circuit board 120, so that the first lead plate 

231 and the second lead plate 232 are electrically con­

nected to the protecting circuit board 120. The first lead

55 plate 231 and the second lead plate 232 are bent at the

edge between the first long side 11 Ob and the first short 

side 11 Oa, so as to extend across thefirst short side 11 Oa. 

[0048) The first connection tab 233 and the second 
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connection tab 234 extend in parallel with the first elec­

trode tab 116 and the second electrode tab 117. The first 

electrode tab 116 and the first connection tab 233 are 

electrically connected to each other, by welding, for ex­

ample. The second electrode tab 117 and the second 5 

connection tab 234 are electrically connected to each 

other, by welding, for example. 

[0049) As illustrated in FIG. 4B, when the battery 200 

is assembled, the first electrode tab 116 and the first con­

nection tab 233 are folded toward the first lead plate 231, 10 

and the second electrode tab 117 and the second con­

nection tab 234 are folded toward the second lead plate 

232. In this way, the bare cell 11 O and the protecting

circuit board 120 are connected to each other.

[0050) FIG. 6 is an exploded perspective view of a lith- 15 

ium rechargeable battery 300, according to a still another

exemplary embodiment of the present invention. Refer­

ring to FIG. 6, the lithium rechargeable battery 300 in­

cludes a bare cell 110, a protecting circuit board 120 con­

nected to the bare cell 110, and a lead plate 330 con­

nected to the bare cell 11 O and the protecting circuit board

120.

[0051) In the lithium rechargeable battery 300, the a

first connection tab 333 and a second connection tab 334 

of the lead plate 330 are different from the first connection

tab 233 and the second connection tab 234 of the lithium

rechargeable battery 200. Therefore, the lithium re­

chargeable battery 300 will be described with respect to 

the first connection tab 333 and the second connection

tab 334 of the lead plate 330, and a description of similar

elements is omitted.

[0052) The battery 300 includes a wing 333a that ex­

tends from the first connection tab 333, and a wing 334a

that extends from the second connection tab 334. The

area of the first connection tab 333 and the second con­

nection tab 334 is increased by the wings 333a and 334a.

Therefore, the first and second connection tabs 333 and 

334 do not need to extend to the first and second elec­

trode tabs 116 117.

20 

25 

30 

35 

2. 

3. 

4. 

5. 

6. 

a protecting circuit board (120) electrically con­

nected to the first and second electrode tabs 

(116, 117), disposed on a second side of the 

bare cell (11 0); 

a first lead plate (131, 231, 331) connected to 

the protecting circuit board (120) and the first 

electrode tab (116); and 

a second lead plate (132, 232, 332) connected 

to the protecting circuit board (120) and the sec­

ond electrode tab (117), 

wherein the first lead plate (131, 231,331) and 

the second lead plate (132, 232, 332) are bent 

at an intersection of the first and second sides 

of the bare cell (11 0), so as to extend along the 

first and second sides of the bare cell (110). 

The lithium rechargeable battery of claim 1, wherein 

the first and second lead plates (131,231, 331, 132, 

232, 332) are separated from each other. 

The lithium rechargeable battery of claims 1 or 2, 

wherein the first lead plate (231,331) and the second 

lead plate (232, 332) overlap each other along the 

first side of the bare cell (110). 

The lithium rechargeable battery of claim 3, wherein 

the first lead plate (231, 331) and the second lead 

plate (232, 332) have the same width as the first side 

of the bare cell (110). 

The lithium rechargeable battery of claims 3 or 4, 

further comprising at least one insulating member to 

insulate the first lead plate (231,331) and the second 

lead plate (232, 332) from each other. 

The lithium rechargeable battery of claim 5, wherein 

the insulating member includes insulating tapes 

(240). 

Claims 

40 7. The lithium rechargeable battery of claim 6, wherein

the insulating tapes (240) consist of or comprise

polyimide.

1. A lithium rechargeable battery (100, 200, 300) com­

prising:

a bare cell (11 0) comprising, 

an electrode assembly (114) comprising 

first and second electrodes and a separator 

(113) disposed therebetween,

a pouch (115) in which the electrode assem­

bly (114) is housed, and

first and second electrode tabs (116, 117)

extending from the first and second elec­

trodes, through a first side of the bare cell

(11 0);

8. The lithium rechargeable battery of any of claims 3
45 through 7, further comprising an attachment sheet

(250) to attach the first lead plate (231) to the second

lead plate (232).

9. The lithium rechargeable battery of any of the pre-
50 ceding claims, wherein:

the first lead plate (131, 231, 331) comprises a 

first connection tab ( 133, 233, 333) that is con­

nected to the first electrode tab (116); and 
55 the second lead plate comprises (132, 232, 332) 

a second connection tab (134, 234, 334) that is 

connected to the second electrode tab (117). 

5 EXHIBIT 1002 
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10. The lithium rechargeable battery of claim 9, wherein

the first and second connection tabs (133,233,333,

134, 234, 334) respectively extend from edges of the

first and second electrode tabs (116, 117) and are

perpendicular to the first side of the bare cell (110). 5 

11. The lithium rechargeable battery of claims 9 or 10,

wherein the first and second connection tabs (133,

233, 333, 134, 234, 334) extend from sides of the

first andsecond lead plates(131,231,331, 132,232, 10 

332), which face the first and second electrode tabs

(11 6, 117) respectively.

12. The lithium rechargeable battery of any of claims 9

through 11, wherein the first and second connection 15 

tabs (133, 233, 333, 134, 234, 334) have a width

which is larger than the width of the first and second 

electrode tabs (116, 117).

13. The lithium rechargeable battery of any of claims 9 20 

through 12, wherein the first and second connection

tabs (333, 334) comprise wings (333a, 334a) that

extend therefrom, along the first side of the bare cell

(11 0).

14. The lithium rechargeable battery of any of claims 9

through 13, wherein the first and second connection

tabs (133, 233, 333, 134, 234, 334) and the first and 

second electrode tabs (116, 117) are bent to face 

25 

the first side of the bare cell (110). 30 

15. The lithium rechargeable battery of any of the pre­

ceding claims, wherein:

the bare cell (11 0) is a rectangular prism com- 35 

prising the first side, an opposing third side, the 

second side, an opposing fourth side, and first 

and second main sides that are connected to 

opposing edges of the first, second, third, and 

fourth sides. 40 

16. The lithium rechargeable battery of claim 15, wherein

the first and third sides are shorter than the second

and fourth sides.

Amended claims in accordance with Rule 137(2) 

EPC. 

45 

1. A lithium rechargeable battery (100, 200, 300) 50 

comprising:

a bare cell (11 0) comprising, 

an electrode assembly (114) comprising first 

and second electrodes and a separator (113) 55 

disposed therebetween, 

a pouch (115) in which the electrode assembly 

(114) is housed, and 

6 

first and second electrode tabs (116, 117) ex­

tending from the first and second electrodes, 

through a first side of the bare cell (11 0); 

a protecting circuit board (120) electrically con­

nected to the first and second electrode tabs 

(116, 117), disposed on a second side of the 

bare cell (11 0); 

a first lead plate (231, 331) connected to the 

protecting circuit board (120) and the first elec­

trode tab (116); and 

a second lead plate (232, 332) connected to the 

protecting circuit board (120) and the second 

electrode tab (117), 

wherein the first lead plate (231,331) and the second 

lead plate (232, 332) are bent at an intersection of 

the first and second sides of the bare cell (110), so 

as to extend along the first and second sides of the 

bare cell (110), 

wherein the first and second lead plates (231, 331, 

232, 332) are separated from each other and overlap 

each other along the first side of the bare cell (110). 

2. The lithium rechargeable battery of claim 1, where­

in the first lead plate (231, 331 ) and the second lead

plate (232, 332) have the same width as the first side

of the bare cell (110).

3. The lithium rechargeable battery of claims 1 or 2,

further comprising at least one insulating member to

insulate the first lead plate (231,331) and the second

lead plate (232, 332) from each other.

4. The lithium rechargeable battery of claim 3, where­

in the insulating member includes insulating tapes

(240).

5. The lithium rechargeable battery of claim 4, where­

in the insulating tapes (240) consist of or comprise

polyimide.

6. The lithium rechargeable battery of any of claims

1 through 5, further comprising an attachment sheet

(250) to attach the first lead plate (231) to the second

lead plate (232).

7. The lithium rechargeable battery of any of the pre­

ceding claims, wherein:

the first lead plate (231, 331) comprises a first 

connection tab (233, 333) that is connected to 

the first electrode tab (116); and 

the second lead plate comprises (232, 332) a 

second connection tab (234, 334) that is con­

nected to the second electrode tab (117). 

8. The lithium rechargeable battery of claim 7, where­

in the first and second connection tabs (233, 333,

EXHIBIT 1002 
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234, 334) respectively extend from edges of the first 

and second electrode tabs (116, 117) and are per­

pendicular to the first side of the bare cell (110). 

9. The lithium rechargeable battery of claims 7 or 8, 5 

wherein the first and second connection tabs (233,

333, 234, 334) extend from sides of the first and sec-

ond lead plates (231, 331, 232, 332), which face the

first and second electrode tabs (116, 117) respec-

tively. 10 

10. The lithium rechargeable battery of any of claims

7 through 9, wherein the first and second connection

tabs (233, 333, 234,334) have a width which is larger

than the width of the first and second electrode tabs 15 

(116, 117). 

11. The lithium rechargeable battery of any of claims

7 through 1 0, wherein the first and second connec-

tion tabs (333, 334) comprise wings (333a, 334a) 20 

that extend therefrom, along the first side of the bare 

cell (110).

12. The lithium rechargeable battery of any of claims

7 through 11, wherein the first and second connec- 25 

tion tabs (233, 333, 234, 334) and the first and sec-

ond electrode tabs (116, 117) are bent to face the

first side of the bare cell (110).

13. The lithium rechargeable battery of any of the 30

preceding claims, wherein:

the bare cell (11 0) is a rectangular prism com­

prising the first side, an opposing third side, the 

second side, an opposing fourth side, and first 35 

and second main sides that are connected to 

opposing edges of the first, second, third, and 

fourth sides. 

14. The lithium rechargeable battery of claim 13, 40 

wherein the first and third sides are shorter than the 

second and fourth sides. 

45 

50 

55 

7 

12 
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;f P pfi7£m !£fr f*qi lit%$;� 1* 

4. izP*X;fLlJI* 2 !3/r3£B{J Et!;;m, Jt"t' MJ£ml£fr1tJl� tt?Jr7£fmLltf:fnp)Tj£ffi-fflt1EJ=, s{]t§

�� iffl * I J\ s{] 1G mnR 

5. 1zP*X;fLl� * 1 p)T �B{J Et!;;m, Jt "t' �y pij ,tffi-ffl;;JiEJ=, fA?JT �1mLltRfil1$ 0 

6. 1zu*X;fLl'B3* 1 p)Tj£1'(') �;;m, p)T3£�t)Hli 1�,filf5$,t�i'JH1i 1�, p)Tj£ffi-ffl;;;1[J=,,filfi§

�@�$,tffi-ffl�J=,,MJ£ml£fr�,filffl��aMJ£00��!3/rJ£$,tffi-ffl�J=,"t'��,t 

ffi-��J=,z��ffi-ml£fr#IR��ffi=ml£fr#IR�o 

7. �&��*6MJ£���.�"t'MJ£51$-mffi�IR��mJ£51$=mffi�IR�ftM3£

OO*WMJ£r!3,tffi-ffl�J=,z�-��M�o 

8. 1zp*J;fLl�* 7 p)Tj£${] Et!1m, ;itt-717{,J,:j:5 fA?fi3£1ITTLlt&'-19, �Jfufil1$ s{]ffi -mffi1*1R�1,

J5JTJ£ffi -ml£fr1*1Ri?xaJ5JTJ£1mUi'flP�iJ5fiJ£rl3,tffi-�t1t:J=, z5'1, �•-�t1t:J=, z r'BJ 

9. �&���8M;£�Et!�,Jt"t'MJ£ffi-mffiUIR�ttMa�MJ£r!3,tffi-ffl�J=,

z*�ffi-ffl�J=,z�-�MW�iitt��" 

10. -tzri *x tu JI * 1 m J£ s{J Et! 1m , ill-w 1'1 ti§�� m J£ rJ3 ,t m -� 01t: J=, * JJiJ � t§ 4� s{J m -

ffl1;1t:J=, ii tt o{J ii tt lR �1 

11. izP*XlUJI* 7 MJ£s{J Et!¥ili, ill-W1'1t2£ :

MM7£00*��filW�iittlR�:�

MMJ£iittlR�-�filW�ffi-ml£fr#IR�,MJ£ffi-ml£fr�IR�ftM3£iittlR��

m -,t m-ffl1JitJ=, z rBJ 0 

12. 1zP*X;fU�* 11 J=iJr3£R{J Et!1m, ill-W,filti§ :

ft�MJ£ffi-mffi#IR�ffi&�-OO�MMJ£iitt!R���fil��-�mffi#IR�.

MJ£ffi��ffi�IR�ftM3£iittlR��ffi��ffi-ffl�J=,z�" 

13. -tzri *xtu JI* 6 m J£ s{J Et! 1m, Jt "P Wr J£ $ ,t m-fflt1t:Jt 1v rJ3 ,t fflt1t:Jt D 

1 4. -tip tz ;f LJ � * 5 p)T 3£ ${] � 1m , Jt "t' M 3£ J76 ffi 1* T1 tt ft & ,t ffl ½1E}, ;;f P p)T 3£ fITTLl .ff Z ['B] s{J 

Et! jj!f q� "t" s{] J76 !£fr 1* IR i?x " 

15. izPtX;fUJI>k 1 MJ£s{J Et!1m, ill-W1'1tE3ittiLlJ5JTJ£m-Et!t,&lmirEt�f]]'IH�{�o

16. 1zP*x*U � * 1 p)rj£ R{] � 1m' Jt "t' MJ£:ffi-ffl01EJ=, fBZWti JU p)rj£1;f'l-Et!tk51��111R
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1 7. :PP txlU � * 1 M j£ s{] fg im' Jtt -!P'E°L t5 83 fg i{g �;t,t:¥4 ftLl P¾TT Ji� d> iffHH!fil t�p)T 3£ 

ffi Wdt sf.J rll Wr t� 14 

1a. :tzwtxlU]E* 11 J:ifi3£1't-J �im, Jt� JiJTJ£rliWri'�141'1fitEJiJTJ£ffiWr1*1't-J Ei J:ifiJ£ffi-� 

W*����ffl&�-�L�£m��.�&tEMJ£ffi-�f�����MJ£ffi--�� 

z i'8J sf.J � ili $" 

19. :PPtx'.liJ�* 1 M3£Df.Jfg¥fil,ill-!P'P1tif:

ffi=Et!i'Jizft//ff; 

�MJ£ffi=Et!W���MJ£ffi=Et!W�ffi=Et!W*�mg�Et!���ffi=����; 

tEJifij£ Et!k&tB.14BI.Jtl rtJ f�LlL:+t B. t&: Et!JiJiiUJ:iJTJ£m = Et! tJizsf.J jz� t�14 ° 

20. :PPtXlU�* 19 13/T3£Bf.J Et!im, Jt"P'Et'1'-1Z.i:�141'1:t§ :

� Et!1lz ; 

�MJ£�Et!1lz�MJ£Et!Wffl�**�ffi�g�:� 

�MJ£�Et!1lzEiMJ£ffi=Et!fflEt!���Et!ffl��g�,Jt"PmJ£Et!ffl��g�-�� 

iUJiJTJ£ffi= Et!Wo 
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ti#:1�ii 

[ ooo 1 J JtJr:Ji � sl.J tt * jc 1t _b:& lSt -1� fg 1m , � JUt±-fu � 1z -1� 1'1 ffl A1f r&ill � t� sl.J � ¥fit 

t� 1tt: s1 -ar � ft fg fg 1m 0 

=ll::.-"2_-!,±--.1,!­
� :r-.1.X./l'-

[0002] �::f §�1Ez�ft Ft! sl.J-1)( Ft!1m::f fnJ, PJ�ft Ft! Ft!im 6MEl�ft Ft!lPJJ)( Ft! a 

1J\�� -ar�

ft fg Et!11i!fiffl rif-fiPf$z:)J fgi,�,MJ: Et!�:fPif�:i:t=NI1itfl�Bf.J 1J\�PJ�:i:t fg-=fi9:�, mfjc 

��PJ�ftfgfg�1Ezffl*fflrm¾�jJ��������fg�o 

[ooo3J ili:*, B�?H�ili {tffl A1f r'§'J i'IUiUW lt���Jt fg�,mtsl.J r'§'J$triili PJ�ft fg fg¥filo jc 

��fg�ffi�PJ1'1ffl$�$��tt��$triiliPJ�ftfgfg� 0 �#PJ�ftfgfg�PJA��tt 

fflffl�-�mm��oA����m�PJ�fflr�**����@ffl,m�������$ 

���'&�61��0 

[0004J ':13rl Ft!JfiEtEA� �if l,(ri�Jm�Mf4��fiXBI.J%1ts1PJ�ft Ft! Ft!tm pgJlrEZ9J aJ, PJ�ft 

fgfg���ltm�#RPJ��*" �*·':13rnrPJ�ftfgfg�pg�fgM��rlfgffl%Mrm 

11'.PJ�ft fg fg�BI.J pg $J±JJ±tJJoa1, PJ�ft Et! Et!tmPJ6E1iff o 

[0005] tEii<��ifl1%"F 0Hsf.JJ:�1s ,!�H'Zffl r±�slextM:Ji�sl.Jtt*Bf.J��Bf.JJifH,, TT R 

���PJ�1'1�::f�fiXtE*OOM*��ff�tt*A�Q����tt*��� 0 

�H}l!AJ� 

[ooo6J Pfi:Ji�sJ.Jtt,tJ�g JJ�1�-trr A�e31:illsl.Jl�5E·r1s1.JPJ�ft fg fgfm 0 

[0001J ��w,J¥Jn -=t-trr fg1m, 1'1t5 :1'1t5ffi-fg;t,&lriffi= fg,tffi 01 Et!tffit_a 1tt: : m-fg,tffi 

�r;��m�ffi-fgm�r�M�ffi-fgm�ffi-fgm*�•g�fg���ffi-fflffi�

�o M�ffi-fflffi��PJ�ffl:ffi-�r��IR�;MJ3/T�ffi-�r��g���M�ffi

-fgm*�-g���MW�OOfi:MM�OOfiMW�ffi-fflffi#,M�ffi-mffl#�M

�ffi-fg�*�5g��M;�tEM�OO��M�ffi-fflffi#����ffi# 0 

[ooosJ JiJr�ffi-ftlm f �ti� :!Ej, Jifi� 1!J!� ti, Jifi�ffi-ffl1JiE# :f PM�% ffi 1* PJ rn t§ lrcrJ s"J M 

llJfifiX 

[ 0009 J JiJr� ffi-ftlm r � � lR :!Ej, Jifi � 1!)!� ti , Jifi� ffi-ffl1lii# :f PM 3£ % ffi 1* PJ fEl � Jr; m � 

1*0 

[0010J JiJr�m:ffi1*PJ A� l::�JiJr�fITTH&:fPJiJr�ffi-fflifit# sf.Ji'§��$% Bf.Jtiffi1ft 1J\ BI.Jtiffi 

1�o 

[0011 J �YM�ffi-fflifiE#nJ JAJiJr�fm�+JzM1Fti o 

[0012J Jifi3£ fgtlHl! 1tt: PJ1'1t15$t-fgt1Hl! 1tt:, Jifr�1B-j/}11t# PJ 1'1t15xt@Rf.J $ t-1B-ffl�11t 

# 0 M�ffiffi�PJ1'1ffl%mtEM�OOfi�M�$�ffi-�ffi#"P�M�ffi-�ffi#��� 

ffi-mffi1*1R�;fpffi=mffi1*g:l:!'jo 

[ 0013 J Jifr �ffi-ffi ffi 1* lR :l:!'j ;f P Jifr �ffi = % ffi ft lR :!EjPJ tEJifr � fm� tlz;f P Yr� M � ffi-ffl ti 
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# z i'BJtl fPJrtfil1$ o 

[0014] p)T;i£ Et!imPT ;l!-t!5-1=_J,:j:5),AJifi;i£1mLl1& '-\f. l'!Jtfil1$ sf.Jffi -m:WT1:t!RJEX, p)T;i£ffi -m:WT 

1:t!Ri?1tE?JrJ£1WLl1f:fPri::r-JiJr;i£pij,t,ffi-�1;1[#Z>1rsf.Jffi-�1;1E#zi'BJ 0 

[0015J JiJrJ£ffi -m:WT1:t !R:l:!rJlPT *ffl:htE�iJ5Jr;£pij,t,ffi-•1;1[# L>'r i'l''lffi-•1;1t# 2-i'BJ tl 

fPJ M1$ s<J.iiti��o 

[0016] Pfi;£ Et! fm pJ 'EL t§t; Rf;£ M Tffi -*1;1[}, 7J"JJU bj t,§ �� sf.Jffi -*1;1[}, .iitt Bf.J .iitt !R 

JEX o 

[0017] p)T;i£ Et! fm pJ 'Pl t§ : }AMJ£ 1mLl ti'!£ J�JIE 1$ i'tf.J .ii tt lR JEX ; tn }AMJ£.ii tt lR JEX fl [PJ fil 1$ 

�ffi-m:WT�IR�,MJ£ffi-m:WT�IR�tEMJ£.iitt!R��ffi-1"ffi-•�#z�o 

[0018J JiJrJ£ Et!ifuPT 1'1t§ :tE� JiJrJ£ffi-m:WT1-t!Rti1t-§&sf.J-1Wtt}AMJ£.iitt!Rti1tJt fPJ fil 

��ffi�mWT�IR�,MJ£ffi�mWT�IR�tEMJ£�tt!R��ffi�1"ffi-•�#z� 0 

[0019J JiJrJ£m:WT1:tPT 1'1t§tE&1"•1;1[#lPJiJrJ£iWLltfzi'BJ s<J Et!�1-i"P s<Jm:!ffif;t�JE>:o 

[0020J PfiJ£$1"m-*1;1[#PT1vM1"*111t# o 

[ 0021 ] p)T;i£ Et! 1m pJ '111 tt.iitt f ij p)T;i£ m -Et! tR ft/m-=f of.J �Ri4HtJ 1tf: 0 

[0022J JiJrJ£m-•1J1t#PTlEtJ:,ttfLlJiJrJ£m-Et!tR*�1i!RJE-:\: 0 

[0023J rl!WTttJ1'tPT EB Et!tfi�;j;;f 'f4ftLl�tt _§_�1J>iffl7J"-ft!E t�pfiJ£m:lffi1:t o 

[0024] p)T;i£ p]. WT ttJ 1tf: pJ '111 t§ tEJiJrJ£m: WT 1:t sf.J � pfiJ£m-Et!tf * 1ffi qi lR t,jt,§ ,& sf.J-iW� _t 

�£$!R�,�&tEMJ£ffi-�-=f�tt!R��MJ£ffi-•�#z���ili$ 0 

[0025J JifiJ£ Et!1m PJ1'1t§ =m= Et!tRftoo-=t- ;i4t mJ£m= fg11z11m-=t-tomJ£m= Et!tRR<Jm= Et! 

tR* � 11 lR Ji Et!.ii tt sf.J % = �};1[ tzg 1tf: ; ,,f P tEJiJr;i£ Et! tlzt].1tf: sf.J tl rnJ iWLl _t :# _§_ l&: Et!.ii tt f Ll p)T J£ 

m= Et!t&of.J1z�ttJ1tf:o 

[0026] &1"1z�t101tf:PT 1'1t2i : � Et!tf ; i4f JiJr;i£ � Et!tflPYf ;£ Et!tRtR 1tf:7J":ff sf.J�iltJ!RJEx ; 

:f Pit JiJr J£ � Et! t&-½ pfi J£ ffi � Et! tR Et! .ii� sf.J Et! tR.ii� lR JEX, � "P pfi;£ Et! tR.ii � lR JEX ilk:�� f Ll 

JifiJ£m -. �tlo 

131100i.J?.H� 

[ 0021J jJJUi � Jffi fif i 00 W � ti J£.;; � f§Ll •ti� JM f§Ll, .;;tt filxt r :;;Js:@f 1-ix1f imJi:f: A in i4t� f� 

� ,�. x:rr: 

[0028J 00 1 tl�ilitlH!ilfm-�JrmifLlsf.JPT�JEEt!Et!filisf.J�flOOo 

[0029J 00 2 ti�iliillOO 1 sf.J� II -II Jl�IXB'.JtfLlf!,[00 o 

[0030J � 3 mt�ilit�fflm ��1fusf.JPT�fE��imsf.J}aj$-5tffl,j!Hl�o 

[ 0031] oo 4 :Mi� ili tlH!iif m = � JM ifu sf.J PT� JE ft! ft! 1m sf.J �Hi oo 0 

[0032] 00 fi ti� ili t�fflm=�JM{ftl Rf.J pJ�fE Et! Et!im Rf.J.tt:ttJ 1tf:Rf.J iJHl,\I. 00 0 

[0033] 00 6 tl�ilit�ffl% -�JrmifLlsf.JwJ�fE Et! Et!11M1.J•itt101tf:sf.J�fl00 0 

[ 0034 J oo 7 t1 � ili tl.R ffl m � � JM fyu sf.JPT � ft Et! Et! 1m sf.J tR}fit tti 1tt: sf.J � fl,\!, oo 0 

[0035J 1!18 tl�ilit�fflmn�Jrmifusf.JPT�JEEt!Et!imsf.J�HlOOo 

[oo36J oo 9 ti� ilit�fflm /, �Jrmifu sf.JPT�JE Et! Et!1ms1.J�tITT?tffl,j2Hmoo a 

[0031J � 10 mt�t±:l�ilit�fflm/,��ifu sf.JPT�JE � �1ms1.JttJm:s1.J��� 0 
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�1*��W:JJ� 

[ 0038] llJZtE ii$� llft lfil w � m ;£ � � 1lJLl 't':t� Jli!i 1lJLl' 1i 1�� � flJLl t:t � lJTu flJLl §� 11)$ � r l&';zls:@f 

�tt*A��fi- *��tt*A�����.mmJ£��?kfJmmPTl2J,l2J,�#�����• 

-�.����*��M��ffi�offl��moo��tE•�����ffi�ffl���#.

[0039] 132 1 mtiWtlH���?kiJm1lfU8"JPT-141Eft!ft!im0"J.i!l'TIOO. 00 2 tiUiW;tidl32 1 8"1� 

II -II ix I[Z 8"1 l'fLl fJ\li 00 " 

[ 0040] $ � 132 1 ;f P 132 2' t!z:W\ � � � 1§1) tt ?k )1831§1]□1 pJ � ft ft! ft! im 101 pJ 'E1it5 : Wu �t� lE 

ft!t,& 11 ;fn ftl ft!t,& 12 l2J,R1tr'tmzrsJ 01�Prit.& 13 rm%$;0"J ft!t,&tli 14 10 ;ii ft!t,&tli 14 10 ??¥ 

trf;J:fEJtc:p 81�1* 30 ;;fPIBcttfU�1* 30 81ff r:J 81 i#r.t�.1t 20. 

[0041] :fE���1}Ll't':t?kl1831lJLl c:p' flJU-Pn' pJ�fE ft! ft!i!B 101 :t.J�m01W �-=f pJ�fE ft! ft!i!B 0 

�rm, 4>: ?k l1831lfLl � �R r .tit, 4>: ?k iJm flJfnJ @ffl r :g_ 1rr � � 01 ft! im, 1lfLl -PP w � ¾4PJ ft! im, � H % 

fg��o 

[0042] IE ft!t& 11 ;fP fil ft!t& 12 pJ 7J'JJiJ'e1,:j:3%$;:t.J�ql:fn3't14PJm8"Jri�� f@f 8"1� ft! 1*8"1 

��il!R:lEj;fPi9::ff�ilm·ti4PJJ�01*�il!R:lE11 la ;fP 12ao 

[0043J IEft!t&*�111R:lE1 lla PT�IEft!t,& 11 8"1-!£)i�rPJ%fflttEIEft!t,& 11 0"J��tlrPJfz/m 

�. fil ft!t,&*�qi 1R:lE-t 12a PT�fil ft!t& 12 01-tf:lt� rPJ %$;tEfil ft!t,& 12 81 :jj��tJ rPJft/m�o 

IEft!t:& 11 ;fPffeft!t:& 12 PT �1t:t.Jt{g�1:.tR1tr't1i'Jz.i'sJ81�1%tR 13 �JEQ-�f;Eo 

[ 0044 J �rm, :g_ ?k l1831lfLl � �R r .tit D 1lfU -PP, ft! k&tB.14 1 o nJ A� J! 1¥ 01 ti±r 1� = 1&:@c:a :tJ $ � J=, 

R1 IE ft! t,&;f P fil ft! tJiz 1tit ff :Iii' 1l:, rfo �!% t.& 1)-+ 't 1fJ z i'sJ o 

[0045J J'E1* 30 DJ Jl��;zls:-tf:�1*%�, # RtEJ::l;�fmUDJ Jl�Jf r:J" �tli14 20 DJ1'1,:J'r1i'11 

�ii:: 1* 30 11� ff r:J 01 �t.& 25, J..A.�t.& 25 rPJ !7H$ 1--H # _§_ � lE ft!tffi 11 ft!iitto1 lE ft!tffiftlffi-=f 21, 

J..A. � it.& 2 5 rPJ 571-f $ ili # R � fil ft! t,& 12 ft!ii tt 61 fil ft! t,&ftlffi-=f 2 2 l2J, & w � % $; :tJ tE t� 5E l7'J $ 

lli:trf11.&:�s1[1J]ms1tiP�ti114 27 0 

[oo46J �t.& 25 PTl&:%$;:t.Jrit.&, # Rr:iJ1'1Ji!f%$;tEJt fmU�s1 rgJMrJJttfAJL. J=l:J TW:tt 

ft!t�EiH:AtLs1Wtt£ 23 nJ1&:[mAC:l:ih�*tE�tR 25 _L 

[0047] IEft!t,&ftlffi-=f 21 Pjl2),l2),:f;t�R"J�AlBZ�*fr�fR 25 Lo 1fr+ LfmUR"J1B�m1124 

.tPfiz:r�tx 25 .tPIEEt!i%z/m-=f 21 z.i'A]s1T�:m=m1126 ii�tlx 25 �IEft!t,&ft/m-=f 21 t��­

[0048] IEft!t&ft/m-=f 21 PTA1:f�tt%�o tm-BJ: 29 m•�*tr:IEft!t,&ft/m-=f 21 Ll2J,tl:Lfm1J 

3'U#IEft!t,&ftlffi-=f 21a tJ&PT%fflttEIEft!t,&11ffi-=f 21 s"J3'rfnLl, l2),fc1ttJ-Rt 29 l&:�[mfLlIEft! 

t,&ft/m-=f 210 

[ 0049 J IE rg t,&ft/m-=f 21 PT l2J, f}. El3 * ilrE t� 14 51 � IE rg tffi � �ffi 11 IR :lE-,t 11 a rg :i± tt . 3t ;Jf IE rg 

t,&ft/m-=f 21B1iml-=fit�;fP*tit�1451 %$;tEIEFt!t,&fz/m-=f 21 61Tftmlo 

[0050] filft!t,&ft/m-=f 22 Pjl2),l2),:f;t�R"J�AlBZ�*fr�fR 25 Lo 1fr+ LfmUR"J1B�m1124 

.tPfiz:r�tx 25 %Pih Et!i%zllil-=f 22 z.i'A]s1T�:m=m11 26 ii�tlx 25 �fl.!_ ft!t,&ft/m-=f 22 t��­

[0051] fil ft!t&ft/m-=f 22 PT A1f � tt%� o tm-BJ: 29 m•�*tr:fil ft!t,&ft/m-=f 22 L l2J,tl:L fmrJ 

3t;Jf ffe ft!t�ft/m-=f 220 tJttPT%fflttEffe �t:1Uim-=f 22 s"J3'[,Jj'f]L, l2J,fcittJ-BJ: 29 f&:�[mfLlffe ft! 

t,& ft/m-=f 2 2 0 

[0052J ffi_rgt,&ft/m-=f 22 f}.E13*ilrU�14 52 �fflrgt,&�lffi1l!R:lE112a rg:i±tt. 3t;Jfffergt&fz/m 

-=f 2 2 B"J ftml-=f it � ;f P *tit� 14 5 2 PT l2J, % $; tE fil Ft! t,& fz/m-=f 2 2 61 T ft/m o 
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[0053J 00 3 :Mi�ili i'lHfis���M[19Lls{JPT�fE Et! Et!itM{J�:i'ffl:5tfo�31HlOO o 

4/9 gf 

[0054J *1JiU81't 51P}P1,:j:5YffifrJ!Jt!R:iE1512,{&'%M:1/;JJAftffifrJi1t!R:iE1512 �ffBB{JfITT�t& 

514,[gjk'fLliEEt!i:Jiz:�$'*'1i!R:l?1 lla s{J�1lIU1513 lP 515 l;J,,&,Jf;nx;tEfNU.t& 514 l::cj�tTf.J=, 513 

lP 515 L i'sJ ff liJ:l1f l::cj JWJ II IR:l:!rJU§ bt 1J\ i'l''l�ffifJHt''l %'.Wd:t!R:l:!rl 517 lP 518, ftffifrJi-w IR:l:!rl 

512, fNLltlz 514, *lJiEJ=, 513 lP 515 l;J,bt%'.Wr1*�:iE1517 lP 518 rnt§ lrciJ:t;f'f4%MJi 1BUlt%nx;� 

1*u 

[0055] �iT�Wr1*1R:iE1517 ;fP 518 Z:7r,�*tE:fflEt!tffi!lffifr 22 !lt01*¥Jrtt81tf: 52 {Br'.@c:i= 

J� Jl � l::cj * 1Jit 181tf: 51 s<J � t8 ;t§ rPJ a<J � t8 , ILi Jlt Jt i5l SJi i� ::f �Mt� o 

[0056] }jffi-y Ji tt lR JEX, 512 pJ A 1f [9 :ln%t& :\jt%:\jt, tt Ji pJ {,J, :j:5% MttJt c:p 1Li'!lt 61.JL 

512a, iEEt!t:&flr!ctr 21 MA i�.JL 512a c:p o Y;/ctratt!R:!?1512 PTi!iHt1:!J'.tt{tattfUiEEt!t:&flrict 

T 21 s{J T $ 0 fNH& 5 H nJ l;J, l;J, H Jij JA !i/Af T ii tt lR � 512 !j[JHPJ 7G 14, 30 s{J $; $ � lHl ' JkmHBl 

ix j[ 7'J J:; � 1* 3 o B11NU mi f 1f o 

[0051J M�J:IUJiEJ=, 513 PT{tattfUfNUt& 514 B<JM�t� rnJftffif" �iJiEJ=, 513 PT Jl.1f *llY:ln:JfJ 

tf 01%�, ff liPTWrl�tt{tatifrJiE Et!tffi*¥*il!R� l la cep, l::cj iE Et!tR*�il!R:iE1 lla 

ttfH!l!)o 

[0058] Jl_:;g btJt't: $0'-1J\ s{Jt'4ffifR s{J%'.Wf 1*1R:iE1 51 7 pJ % Mfr*lJiEJ=, 513 ;f PfITT�t& 514 z 

i'sJ o i'lH@*�M[f§Ll, ffiWr1* IR:!?1 517 {&'Jf;M7'J Jl.:;g bt}6} Ii! IR:l?11J\ s{J �BL !El JJL 3 tt Et!tTf.tTf. 

tl*llrEf81tf: 51 st,J:BWr141R� 517 nJ1Br'.1:B1tl;J,tJJWf*llrEJ=, 513 ;fPfm�f& 511 Zi'sJs{]Et!iitta 

� rfo' *�!Jt[fftl ::f ��tH� + J1t D fftl -fio' �:fYlffiH'Jr1*Jl.1f btJWJ II IR:iE11J\ R{JftffifR R{J H:1PJJJA 

wJ�11'.JB, 1ftl-fiP%'.Wr1*1RJi 517 wJ Jl:;g btJWJ II 1RJi1} s{J�HL 

[0059J Jitt!R:iE151Ei %MtE1NLltlz 514 01T:i'ffl, ff liJ:l3HtJt't'l'ITT:5t1J\o{J�ffifRo{J�Wr1* 

!RfE1518 %MtEJiti!RfE1516 ;fPfN�tR 514 zr'sJJil::cjJitt!RfE1516 ttfo_cl!a �jfrEJ=, 515 %MtE 

am!RfE1516 B1M�twibJftffif!ltff liWrl1:!J'.1l{J.!iattfLliEEt!tR:,k�1!1R:iE1 llao

[0060] 3ffiWf1*1R� 518 �:;g btJi'rJ II IR:iEx,1J\ 61 ml!tff lirl rt!tTf.tTf.rl*ifitt81tf: 51 01, ffiWr 

141R� 518 1Br'.JZ1-tl;), tJJWrfmU+& 511 ;fPiiti!R� 516 zrsJ s{J Et!iitta 

[0061 J l;J,Jlt:1J :d'.:, tlzffl *�mI1fLl, !El 1J $�ffiH'ir1*1R:iE1 517 %D>G7'J1EZJitifUfNUt& 514, !El 

J1t3rl Et!1Jit1JitZ9Jst, l::cjt§@s{J*ttA 513 s{J Et!att§E�$1Bzta Wr O J1t1r, !El 1JmWr1* iz:1-r-:Jt 518 

% M tr: 1m1J tR 51 4 ;fW J!!: ti rx: :!E1 516 z ['s] ' 1m1J tR 51 4 ;fW J!!: Hz l>Z JE)G 516 z ['s] i'r<J Et! Ji: Hz 8� � 1Bl t]] Wr 0 

�:7r, Et!tJHR 1tf:JfP*tTf.J=, sM&�::f �� r Jlt, fil PT l;J,1J'-jjrJ 7'J��wt$� o 

[0062J 3$�Et!1Rtll1tf: 101!.!iMAt-t! r�1,zff littfE1* 30 P'11tJJtff1ticamst, -tio*15-�Et! 

tlH1l 1tf:i-9:1f�IHlWr, JJ!Ll r%'1� _;_ �tTf.i�ff�ltE �tJHJl 1tf: 10 z i'sJilrEZ91, ��m;�frs{J�mo tEJlt 

'ttm T, ff� s<J FhttttzVJi�tttm%1* 30 pg s{J pg :i'fflllin, J,,\ rmPJfg��¥3l:1:!Hic��* o 

[oo63J �rfo,tlzffl*�JJThffLl, 3iitifUfmUt& 514 R1*ilrtJ=, 51:1 ;fP 515 {£Z:5tjjiJrll�st,1'¥fit 

tE Et!tJH1l 1tf: 1 o "P s<J Et! ½1tfil 1Br'.:5t�, JA TTu Jt�i T 1�JE·r:'t o 

[ 0064 J oo 4 m � tB :1-1.R ffl � = � JJt[ 121� s{J PT� ft fg fg 1m ss if1J 11,\1, oo O oo 5 m ti tB :1-1.R ffl � = � JJTh 

��PJ�fEfgfg��-��#���OOo 

[oo65J �i T *1JiEtiJ1tf: 61 B1tetiJZ:7r, tl.Rfflffi __:.� M[fytl i'r<JPT�fE � fg¥fil 102 {J.!i@c:a:1/;J Jl1f 

l::cj��ffi ������ffl����,!ElJJtmffl����15lBJi�::f���o 

[oo66J � % 00 4 JfP 00 5, i'Rffl�=-v:»t1JLl s{JPJ�fE Ffl Fh1m 102 PJ �ti5 Fht&tll 14 10, IE Fhi',& 
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iITil-=f 2 L ftp� tlk iITil-=f 2 2 , i� IE � tlk iITil-=f 21 l:cj � tlk tli {4 10 � ii tt !fl� ti ttJ {4 61 l;J, 2,z i� fit � 

tlkiITil-=f 22 l:cj �tlkt�. {t 10 �iitt 61�1][1tJ{t 62 o 

[0061] �1][1tJ14 61 PT 1'1t1:Hffe[l11' k'iUIE �t:&%iJ-=f 21 61irtil-=fiitt l�J,,1, 612 ,ti;rinx;:1/v .A).%iJ-=f 

ii* [R:l:D,Q 612 � aB i't''11mLltR 614,ii*fLlfmHt 614 i't''lr'l'm i't'Jpij '1"ii* [R:l:D,Q 616 l;LRii*fLlii* 

125.JEx, 616 61�'1"tlrPJiITiJ# Ji{&JfttiiUIE�t1*�11125.JEx, lla 61�tift 615a Jlif t:tJaJelfill25.

t.g!VJ\61iR0019'61:/$Wr{*IRti 617 pJJBn\(;tEfmLlt:R 614 �iitt!Rti 616 z.1'8.10

[oo68J �i T �Wr1*1RJE1617 z3Jr, �t1£ttJ 14 62 PTWmic:i::1/v J:l� 1:cj�11rt:1tJ14 61 01�ttJt§

IPJ 61 � ttJ, ILi J1t Jtli J£ i� ::f � 1lt1[ D 

[ 006 9 J iITil-=f ii tt lR JEx, 612 PT Jl. if [9 :in% t.& :!ft:% :\:k , tt Ji PT 1'l, ti!i tE Jt c:p -Ldti� 61 :FL 612 a, if

�t:&ftr/il-=f 21 ffiJ\iJHL 612a "Po ftr/il-=fiitt!Rti1612 PTiffi.JjJ'ftttNiittiUIE�t:&ftr/il-=f 21 61

T $ 0 fmHt 6 H nJ l;J, l;J, H � .A). ltm)-=f ii tt lR � 612 lj!� [P] 7G 14 3 0 Et��$� lHl ' fA mHN 19::i: 7v l:cj

Yt: 1* 30 61 fmLl ctri-'-f 1T o

[0010J 1.l9J'1"iitt!Rti 616 pJl;J,{ffe-5t:fUiliiittILl1mLltR 614 61riITil'l'mo Jl.1fl:tJt't:'l'm7t+61

�rnH9'□1�Wr1*1R� 611 PTJBnx;tEiitt!RJE-t 6161:cjfmui'.& 614 zrsJ a �11rt:ft 61s PTJBnx;tE-&

'1" ii tt lR JEx, 616 611.l9J '1" t:J rPJ ft/m )ti:, # liim ;ct W tt {Nii tt f Ll IE � tlk * �� 11 lR JEx, 11 a o

[ oo 11 J tltlrrs * � JJi!i f;1Ll , :/$ WT 1* 1R JEx, 61 7 Jl. if l:t Jal elfil lR � 1 J \ 61 � BL iE1 J1t , :=1§ ;ct � 1}[ 1}[ ;ct�

1J[t-tJ14 61 ff1' :/$Wr1*1Rti1617 PTW:1$1.t, l;J, t)J Wriitt [R:l:iix, 6161:cjfmLlt.& 614 zi'B] 61 �iitt O � 

rm' 4':�llfil1YLl :J+::f ����RT Jlt, 1YLl-Po' m:WT141R� 617 nJ Jl.if ttfiu tlfil [R�IJ\61�Bto

[0012J :=1§ $1'- �Wtl! 14 1 o tBZffiA±fuji:�# litEYt: 1* 30 pg# ltt:iitiffi, tio *�f-�t-Jktl!

14::ftEzf>liWT, IJlU r'§'J�_;_ �tii�M:iftE �tlktli {4 10 zfB]litE �tlktli {4 10 "Ptil9J, J!DJ �i.t%

���Na tElltfflNT,M:�������m�A�3opg�pg$ffi�,MrmPT�����

�y(o

[ 00 7 3] � rm ' tlz ffl * � )Jfil fYLl ' :=1§ ii m JU fmLl t.& 61 4 61 ii m lR JEX, 616 f& * !iJlj rn WT ff1 ' ff 1* ft � 

t-lHli 14 10 c:p 61 �tKi. {N-5Htt, fA rm ±t3.1a�a5E'ri 0 

[0014J rliWrttJ14 67 nJMHWJ\:t-fuji:�tEm:WT141R� 617 614ij:�'1" _to rliWTttJ{4 67 nJrni.1 

tio� i:r1m�Jt.1f �t{g�1f'ti R1MJ¥4f:'5u� 0 �li�rtJ14 67 PJ 1'1ti!itE:/$i;J'Jrf*IRJE1611 R1 l:cj IE� 

tlk * 1* 11 lR 1-ex, t§ & 61 � fmLl _t 61 � $ lR 1E1 6 71 , .A).�$ lR lEx, 6 71 611W '1" tl rPJ flITil f $ ili # tE YITil-=f 

J!t� 15<:JEx, 612 :tW��}J[Jt 615 Zi'B] 61*lli $ 672 ;,fWtf:*ili'l'm 672 61-mJft/m# Fl. rPJ pg 1$ ili 611r.t� 

*lli'l'm 6730 *ili$ 672 fffeffiA%fi><tE:/$Wr1*lRJEx, 617 l:.61[1:!];ittc:p' rm1U�*ili$ 673 ti�i

r&Wr1*1RJE1 611, N1.rm3t��liWTtiJ14 67 D 

[0075] �$[RJEx, 671 PT5E{iz:tE�1* 30 ;,fP�1][1tJ14 61 zi'B], l;Li��tit-tJ{4 61 ;,fP�1* 30

t{g�o :=1§:J$Wf1*1Rti 617 tir&ftsJ, *ili'l'm 672 3tJ#1t1�:1$f.ti¥1$7tti-5t:rf o iE!Jlt, tE:/$WT

1*1RJE1617 tEz:J$1tzFn, §�tiJ$1$ ll:7tff R�'l'm-5tt&c�Hifo:k o 

[0016J :=1§:J$Wf1*1R1E1617 tir&1tff1, -Po*-5t:rf 61'l'm-5t �nJ$ttm:, DJfgEtE-5t:rf 61$7t)ti:SI

�)<.£�, # FI.PT�ft � �1m 102 PTi'f��Xo �rm, tlzffl*�JJW:1;1Ll, iEI 7'1rliWlttJ1467 fBzji:*,

:/$ Wr 1* lR ti1 617 617t :rf 61 'l'm 7t z i'B] 61 i'B] fl;�PT tN �% 5E ±-th{� M: o

[ 00 77] 00 6 ti� T tlz ffl ffi � � JJfil 1YLl 61 pJ � ft � � im 61 � ti iiJ 14 61 ;ft im 00 0 

[0078] � §L!.ltfl 6, � T �tit-tJ14ITT�t/4JZ:7r' tlzfflffi � ��1Yu 61PT�1E � �1filfffemiclr:1/v �

ifl:cjffi-�!Jfil�lfl�t/4)ffl�lfl�t/4J,1Ellltmffl��t/4)1fl�������o
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[oo79J t�fflffi � �JM19Ll B1*iJiU814 64 PT 1'1t5[gl 5EiU IE E§.fLtftimr 21 siftlfflrJitt !RJ}!j 642, 

1&mfix:1/;J},/UffflrJitt!R� 642 � ff±l s11mUt& 644,JittiHmUt& 644 B1MTff [P)!LfffiB1MTJitt!R 

tij 646 l;J,RTT;mtEJitt!RJ}!j 646 Bir$:ff JH&llftttJUIE E§.t:&*1ffi1i!Rti1 lla s1*1JrEJt 643 o 

Jl:fntJsJIEIR�1J\i'r'l�ffi;fJHr''lmWr1*1R:l:!I,£ 647 PT%nx,tEfmLlt& 644 ;J:PJi-w!R:1:!Il 646 Li's] 0 

[oo8oJ ftfffi f-Jitl125.tBJt 642 PT Jl1f�:in%t&:!ft:%:Jft:, :ff 1LPT1'1tEtEJt"P,Li'9tB"JfL 642a, IE 

E§.fLtftimr 21 :ftf J\JL 642a "P" ftimrJitt!R±.gll 642 -aJjm_rlWtt1EzJittfUIE E§.f}>Z!!ifflr 21 Bir 

$ 0 fmUt& 644 pJ l;J, l;J,!:ifi§ },)JffflrJitt [RtBj 642 ljt}l [PJ ii:: 1* 30 O"JJrt $� ff±l' },}.JfiH&W::'oc1;; � ii:: 

1* 30 Bifmuoo�tr 0 

[0081] Jitt!RtB1646 PT �fmUt& 644 i'l"Jr33TtlfPJftffflJitto *iJrU, 643 PTmnx,tEJitt!RtBJt 

646 B"JT$, :ff _§Jb�ftttiUIEE§.t:&*1ffi:/i!RtBj llao ?tx!Rti1648 PT J).Jitt!Rti1646 BitlfPJ 

ii/rl1Fti ili o *iJiEJt 615 nJMUittiLl7J'-x!R±g\l 6180 

[0082J &�TJl1f t:tJt'f::1,'�j}1J\B"Jl\4ctrit9'B"JmWr1*125.tBJt 647 PT1b%nx,tEJitl125.tB1646 lP 

fmLlt& 644 zi'8Ju �ffl;zls:�JM1}u.mWr1*iR±.gll 647 Jl1ft:tfsJ1E1R±.gll1J\Bi�BL IElJlt, 3JiE§.111t 

1liirl*1Jrit814 64 S1, '.K#Wrf*IRtBj 64 7 PI1Ez'.K#1t l;J, tJJ WrJitt !RtBj 646 �fmUt& 644 zJsJ 01 E§.Ji 

tt o �fro, ;zls:�JM1ftl:ff:;f��ff fo�-=f Jlt, 1}Ll�P, mWr1*1RJ}!j 647 PT J=lif t:tJWJ ffil jRJ}!jt;J\ B1�EL 

[oo83J 3�T E§.itzt�.1t 10 1&ffiJ\t-fu�%tJt _§_tf%1* 30 pg JtltlcJitta1, �P �/6-TE§.fLtt�.
14:;f1Ez�lilffi, JllU Fru'.� � E§.111tPTffi'ltE$T E§.t:&i'JH4 10 z.rsJ HtE$T E§.t:&i'JH4 10 "PiJffz:}J, � 

nJ �¥5:mJ�sitR:mo tEJlt't�m T, M'i'Js1 E§.111t111Ez:}Ji�t� JJo%14: 30 V>J Bi V>J $£tjJ, J,).fronJFJt 

�¥5:tl)tElX:f!' x o 

[0084] ;1{,'.\ TTu' t�ffl *� ]Jfilf}Ll, 3Jitt fUfmLltJx 644 BiJitt jRJg\l 646 1b?t:£iJ rnWT S1' Zf 1i1tE E§. 

tLt tll 14 1 o "P 01 E§. t'fd1HN 5t �, J,}.Jfff t� 5la��5E tL 

[oo85J 00 7 te1i� Tt�fflffi IJ] �JM1fLlsiPT�fE E§. E§.1ilis1�t'il:t8f4B1�fll!I o 
[0086] # moo 7' �iT E§.fLtt1l14Bi�m.Z)r, t�fflffilJ]�JM1fLlB1PT�fEE§.E§./tMJ.!ilfc'.:a:1/;JJl 

if�ffi ���61��ffl�B1��,[E]Jltmffl���B1���:;f���o 

[oo87J +�-1-Jism lJ] �JM1fLlsinJNJE E§. E§.1t!!.61*111tf814 65 nJ 1'1t5[g!JEiUIE E§.t&�r 21 s1� 

rJitl!RtBx, 652,1&:%�1;; },}_ft/mrJiti!R� 652 � ff±l R1fmUt& 654, JitifLlfmUt& 654 ITTM�tl 

[PJ!llfflB1*1JiEJ-\ 655 l;J,RtEfmLltJx 654 .tP*t'il:J-\ 655 Zl'A:ls1mWrf*IR.l:!ij 657 0 

[0088] ft/mrJA:� l5Z tBj 652 PT Jl1:J IJ] :in%t& :Jft:%:Jft:, :ff Ff. PT 1'1 ti:rtJi;rr ,LJ,!z!: 61 JL 652a, IE 

E§.fLz!!fffir 21 :ftf J\JL 652a "Po !!/mrJittlRJ}!x, 652 -aJjm_rlWtt1EzJittfUIE E§.fLz!!fffir 21 s1T 

$ 0 fmUt& 654 pJ l;J, l;J, HJ§ },}JimrJi� [RtBj 652 .Ff!fl [bj %1* 30 B"J J1£ $� ff±l' },),jfff 1&'-i'>!::a :1/;J _bj TC 

1* 30 Bi 1mu oo �-fi: 0 

[0089] Jl1f t:tJt'f::$77'-1J\s1t14UiJ;f9's1mWr1*1R±i 657 PTTb%nx,tEfmLltf 654 B1MTff [P]fzlffl 

91 o t�ffl;zls:�JJThffLl, ffi�1*1RtB1657 1&:%�1;; Jlif t:tfsJ IE !RtBJt1J\ R1 mffi'. o IElJlt, 3Ji E§.111t111t 

rl*ilrEt814 65 S1, mWr1*1R.l:!i1657 wHEzmft l;J, talffi*ilrEJ-\ 655 �fmLltJx 654 zr'A.l Bi E§.Jitt o 

�fro, ;zls:�JJlliWLl :ff :;f ��*� fo� -=f Jlt, 1ftl�P, ffilffi1*1>ZtB1 657 PTTb%m1;; Jl1:J. t:tJnl IE l>ZtB11J\ 61

�!lo 

[0090] *)JiEJ=, 655 PT%nx,tt&TmWr1*1RtB1657 si�Tti [bj}lffl!z!:, :ff _§_jm_JiW�T&'Ji� 

JU IE rg tLt % 1ffi 111R ±gll 11 a o 

[0091] 3 MT Fflitztll 14 10 1b1tlrArfil��* _§_tf%1* 30 pg :ff l&cJittaJ' YP *i'S-TFflfLttJl 
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14::fw PllWT' IJ!U r'�\'J'.� :I: Eg¥J1tPTM:tltE Eg tJHJi 14 10 zJBJilrEr;/J' j!pJ �jj(fe; �� 0{] ;j}(aL tEJltt# 

?£ T' t-Ht 81 Eg ilrE ilrEi}J i� t� :!Jo % 1:t 30 pq 81 pq iffl lli J] ' J-)drnPT §� � f� 11J1: �� -k 0 
[0092] �rm' itzffl*�Jn[f!rLl' ':1§3ittfU1mUtf 654 81�ilrE# 655 1Jt5tJJiJrllWTff1' Zf:fittE EgT:l£ 

tli 14 1 o � i'l''l � 1;i� 1t %�, J-A rm t�s.1al\EtJEtL 

[0093J 132 8 tUi f t��!fEti��1!7Ll 01-aJ -14:fE Eg Eg1ih01ffHll!I o 
[0094J � Yt!. 00 8, tlzfflffi 1:r)j�f7H1��WLl 01-aJ�JE Eg Egffu 103 PT 'E1r5 :il1Lct:�t;tIE Eg:j;ffi 11 

;f P :ff! Eg tffi 12 l:'.t& * r 't fr LZJB] 01 �r!i!i fR 13 rm% PIG a� Eg tffi tli f 4 10 J� Eg tffi tli { 4 10 � tp;J tE JI; 

"P 0{] J'E1* 30 ;tn1tJcttfUJ'E1* 30 0{]Jf r:J 0{J�tli 14 120 0 Egtffitli 14 10 itift'._it).1 Jl� l:cj -1J£ffi 

-�tr'-t!i1JLl 01�tzg;t§ IP.] 01�tzg

[oo9sJ Yt:1:t 30 -ar Jl1r�**:1J1:tmtrt, * litEJt-1mUJlifJf r:J O :ll'1r.tli14 120 PT'E1t51i:ll'1r.

J'EW 30 l't�JF Q 01:ll'1r.,t1z 125,J-A:ll'1r.+1z 125 rtJ5'rfrtitb* B.!cjIEEgtffi 11 Egiitt01IEEgtffi1!Afr 121

l2LlzJf:ll'1r.11z 125 rtJ 37H$ W :3f Ji _r::; :ff! Eg;tJi 12 fgJi:fi s"J :ff! Eg,j;Jift/m f 122 o

[oo96J IEEgtffi}ifflr 121PT�rn1:IUlrEt81451 �IEEgtffi*�111Rti lla EgJittu �titzgftj: 

51-aTWifc'.�A��!cj@fflffi-�Jn[��-��#���ffl[R.]���. 

[0097] tEIE Eg,t]£!7/mr 121 lP :ffif.fR 125 zJB], � 111143 PTfiffi)diliiJE 1iltEIE Eg,j;ffift/mr 121 

_§.!'¥01.fL"P. Tte�tzg1t 147 PTfBz�*tEi#t:t& 125 T::iJ, �ji�TfEgtffi!7/mr 121 tP.ilrE�Pt 

51 B1ffiA T&'e�tqftj: 147 "P�$5J'l:cj:ll'1r.tf 125 B"Jfe�. 

[009sJ f&N*tt�# 131 nJfi fgii,ttfiJIE Egfffi1!Afr 121, 1!7Ll�PfilN*tt�# 131 fBz�*tE:ll'lr.fR 

125 _to _tg��tzg14 137 PJ�*tE*sili!!iHi�# 131 ;fP:ll'1r.t& 125 z.fsJ l2Li�*siWHif&# 131 lP 

:ll'1r.¼ 125 Egfe�u *R�tt�A 131 DJ�rnil-BJ: 129 �IEEgtffi}ifflr 121 EgJittu -1tig�t8f4 
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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 ISubstitute for Form PTO-875 
16/450,4 22 06/24/2019 □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 "0" in column 2. TOTAL 

APPLICATION AS AMENDED - PART II 

(Column 1) (Column 2) (Column 3 
CLAIMS HIGHEST 

06/23/2022 
REMAINING NUMBER PRESENT EXTRA RATE($) ADDITIONAL FEE($) 

I- AFTER PREVIOUSLY 
z AMENDMENT PAID FOR 
w 

Total * 54 Minus ** 48 =6 X $50 = 300 
C f37CFR 1.16'ill 

z Independent *6 Minus *** 5 = 1 X $240 = 240 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 540 
(Column 1) (Column 2) (Column 3 

CLAIMS HIGHEST 
REMAINING NUMBER PRESENT EXTRA RATE($) ADDITIONAL FEE($) AFTER PREVIOUSLY 

AMENDMENT PAID FOR 
z 

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. SLIE 

** If the "Hiahest Number Previouslv Paid For" IN THIS SPACE is less than 20, enter "20". /SHARON M WEST/ 

*** 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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PO Bo:< 1450 
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VV'vV""./'/.USpto,go\/ 

ELECTRONIC PAYMENT RECEIPT 

APPLICATION # RECEIPT DATE/ TIME ATTORNEY DOCKET# 

16/450A22 06/23/2022 03:17:41 PM ET 054985-000055-US-05 

Title of Invention 

PORTABLE VEH!CLE BATTERY JUMP START APPARATUS W!TH SAFETY PROTECTION AND 
JU[V1PER CABLE DEVICE THEREOF 

Application Information 

APPLICATION TYPE Utility - Nonprovisional Application 
un1jer 35 USC 111 (a) 

CONFIRMATION# 1()08 

PATENT CENTER# 60736-192 

CUSTOMER# 20230 

CORRESPONDENCE 
ADDRESS 

Payment Information 

PAYMENT METHOD 
DA.! 220585 

FEE CODE DESCRIPTION 

PAYMENT TRANSACTION ID 
E20226MF18000113 

2202 EACH CLAIM IN EXCESS CW 20 

2201 EACH INDEPn�DENT CI .. Al!v1 IN 

EXCESS OF THF\EE 

PATENT# 

FILED BY Usa Elliott 

AUTHORIZED BY William Klima 

FILING DATE 06/24/20rn 

Fl RST NAMED ,i{matl1an Lewis 1\look 
INVENTOR 

ITEM PRICE($) 

50.00 

240.00 

PAYMENT AUTHOR�EDBY 
Usa E!Hott 

QUANTITY ITEM TOT AL($) 

6 

TOTAL 

AMOUNT: 

300.00 

240.00 

$540,00 

This .Adqmwlednermmt Receipt evidences ,eceipt on the noted date by the USPTO of the indicated documents, characterized 

by the applica.nt, and i:1cluding paq;:i counts, where appiicabi::i. It serves as evidence ol rece,pt si:n:lm to a F'ost Ca.rd, as 

described in MPEP 50:1 

New App!icatkms Under 35 U,S.C, 111 

If a new ;:1pplica!ion is be,rig filed and !l,::i application inc:iuoes !l,::i necessary components for fiiing date (see Ti' CF+l 1 S{(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 

in ternational 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, 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re Application of: 

NOOK et al. 

Appl. No.: 16/450,422 

Filing Date: June 24, 2019 

Exam: DIAO 

Art Unit: 2859 

Conf.: 1008 

Title: PORTABLE VEHICLE BATTERY JUMP START APPARATUS WITH 

SAFETY PROTECTION AND JUMPER CABLE DEVICE THEREOF 

Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22315 

Dear Commissioner: 

AMENDMENT AND RESPONSE 

This paper is submitted after filing a Request for Continued Examination (RCE) 

dated June 10, 2022. 
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This listing of claims will replace all prior versions, and listings, of claims in the 

application. 

1. (Currently amended) A jump starting apparatus configured for boosting or charging

a depleted or discharged battery having a positive polarity battery terminal and a negative 

polarity battery terminal, the jump starting apparatus comprising: 

a power supply; 

a positive polarity battery terminal connector configured for connecting the jump 

starting apparatus to the positive polarity battery terminal of the depleted or discharged 

battery; 

a negative polarity battery terminal connector configured for connecting the jump 

starting apparatus to the negative polarity battery terminal of the depleted or discharged 

battery; 

a power switch or circuit configured to turn on power from the power supply to the 

positive and negative polarity battery terminal connectors; 

a control system or circuit connected to and controlling the power switch, the 

control system or circuit configured to detect whether the positive and negative polarity 

battery terminal connectors have a proper or improper correct polarity connection with the 

positive and negative polarity battery terminals of the depleted or discharged battery prior 

to turning on the power switch or circuit; 

a USB input charge circuit connected to the power supply, the USB input charge 

circuit comprising a DC/DC converter, the USB input charge circuit configured for 
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converting power from a USB charger power source to increase charge power voltage fef 

charging to the power supply; and 

a USB input connector connected to the USB input charge circuit, the USB input 

connector configured for connecting to the USB charger power source and providing 

charging power input from the USB charger power source through the USB input 

connector and the USB input charge circuit to the power supply. 

2. (Previously presented) The apparatus of claim 1, wherein the power supply

comprises a lithium ion battery. 

3. (Previously presented) The apparatus of claim 2, wherein the lithium ion battery

comprises a battery pack of multiple lithium ion batteries. 

4. (Previously presented) The apparatus of claim 1, wherein the power switch

comprises one or more FETs. 

5. (Currently amended) The apparatus of claim 1, wherein the control system or

circuit is configured for detecting to detect a presence of the depleted or discharged 

battery connected between the positive and negative polarity battery terminal connectors 

and detecting a proper to detect the correct polarity connection of the positive and 

negative polarity terminals with the positive and negative polarity battery terminal 

connectors of the jump starting device with the positive and negative battery terminals of 

the depleted or discharged battery. 
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6. (Previously presented) The apparatus of claim 1, further comprising a plurality of

power diodes coupled between the positive and negative battery terminal connectors 

and the power supply to prevent back-charging of the power supply from an electrical 

system connected to the positive and negative battery terminal connectors. 

7. (Previously presented) The apparatus of claim 1, further comprising a temperature

sensor configured to detect temperature of the power supply and to provide a temperature 

signal to a microcontroller. 

8. (Previously presented) The apparatus of claim 1, further comprising a voltage

measurement circuit configured to measure output voltage of the power supply and to 

provide a voltage measurement signal to a microcontroller. 

9. (Previously presented) The apparatus of claim 1, further comprising a voltage

regulator configured to convert output voltage of the power supply to a voltage level 

appropriate to provide operating power to internal components of the jump starting 

apparatus. 

10. (Previously presented) The apparatus of claim 1, further comprising a USB output

port configured to provide charging power from the power supply to a USS-chargeable 

device. 

11. (Cancelled)
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12. (Original) The apparatus of claim 1, further comprising a flashlight circuit

configured to provide a source of light to a user. 

13. (Previously presented) The apparatus of claim 12, wherein the source of light is at

least one LED. 

14. (Previously presented) The apparatus of claim 13, wherein the control system or

circuit is configured to control the at least one LED to provide a visual alarm indicating an 

emergency situation. 

15. (Previously presented) The apparatus of claim 1, further comprising a plurality of

visual indicators configured to display remaining capacity status of the power supply. 

16. (Previously presented) The apparatus of claim 15, wherein the plurality of visual

indicators comprises a plurality of LEDs providing output light of different colors. 

17. (Previously presented) The apparatus of claim 1, further comprising a visual

indicator configured to warn a user when the depleted or discharged battery is connected 

to the jump starting apparatus with reverse polarity. 
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18. (Previously presented) The apparatus of claim 1, further comprising separate

visual indicators configured to display a power on status of the jump starting apparatus, 

and a jump start boost power status of power supplied to an output device. 

19. (Currently amended) The apparatus of claim 1, further comprising a manual

override switch configured to activate a manual override mode to enable a user to connect 

jump start power to an output port the depleted or discharged vehicle battery when [[the]] 

.§. vehicle battery isolation sensor is unable to detect presence of [[a]] the vehicle battery. 

20. (Previously presented) The apparatus of claim 19, wherein the control system or

circuit is configured to detect actuation of the manual override switch for at least a 

predetermined period of time before activation of the manual override mode. 

21. (Previously presented) The apparatus of claim 1, further comprising a jumper cable

device, the jumper cable device comprising a plug configured to plug into an output port of 

the jump starting apparatus, a pair of battery cables integrated with the plug at one end of 

the pair of cables, and the positive and negative battery terminal connectors connected to 

an opposite end of the pair of battery cables. 
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22. (Previously presented) The apparatus of claim 21, wherein the jumper cable device

further comprises a pair of ring terminals configured to respectively connect the pair of 

cables at the opposite end to the respective positive and negative battery terminals of the 

depleted or discharged battery, or connect to respective positive and negative battery 

clamps. 

23. (Previously presented) The apparatus of claim 21, wherein the output port and the

plug are dimensioned so that the plug will fit into the output port only in one specific 

orientation. 

24.-28. (Cancelled) 

29. (Currently amended) A jump starting apparatus for boosting or charging a depleted

or discharged battery having a positive polarity battery terminal and a negative polarity 

battery terminal, the jump starting apparatus comprising: 

a power supply; 

a positive polarity battery terminal connector configured for connecting the jump 

starting apparatus to the positive polarity terminal of the depleted or discharged battery; 

a negative polarity battery terminal connector configured for connecting the jump 

starting apparatus to the negative polarity terminal of the depleted or discharged battery; 

a battery presence sensor or circuit connected in circuit with the positive polarity 

battery terminal connector and the negative polarity battery terminal connector; 

a reverse polarity sensor or circuit connected in circuit with the positive polarity 
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battery terminal connector and the negative polarity terminal connector; 

a power switch or circuit connected or connectable in circuit with the power supply 

and the positive and negative polarity battery terminal connectors; 

a microcontroller configured to receive input signals provided by the battery 

presence sensor or circuit and the reverse polarity sensor or circuit, the microcontroller 

configured to provide an output signal to control the power switch, 

a USB input charge circuit connected to the power supply, the USB input charge 

circuit configured for converting power from a USB charger power source to increase 

charge power voltage for charging to the power supply; and 

a USB input connector connected to the USB input charge circuit, the USB input 

connector configured for connecting to the USB charger power source and providing 

charge power input from the USB charger power source through the USB input connector 

and the USB input charge circuit to the power supply. 

30. (Currently amended) A jump starting device for boosting or charging a depleted

or discharged battery having a positive polarity battery terminal and a negative polarity 

battery terminal, the jump starter device comprising: 

a power supply; 

a positive battery terminal connector for connecting the jump starter device to the 

positive battery terminal of the depleted or discharged battery; 

a negative battery terminal connector for connecting the jump starter device to 

the negative battery terminal of the depleted or discharged battery; 

a power switch or circuit connected in circuit with the power supply and the 
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positive and negative battery terminal connectors, the power switch configured to turn 

power on or off from the power supply to the depleted or discharged battery when the 

positive and negative battery terminal connectors are properly connected to the positive 

and negative battery connectors; 

a power switch control system or circuit connected to and controlling the power 

switch, the power switch control system or circuit configured to detect presence of the 

depleted or discharged battery when connected between the positive and negative 

battery terminal connectors and to detect polarity of the depleted or discharged battery 

when connected between the positive and negative battery terminal connectors; 

a USB input charge circuit connected to the power supply, the USB input charge 

circuit configured for converting power from a USB charger power source to increase 

charge power voltage for charging to the power supply; and 

a USB input connector configured for connecting to the USB charger power source 

and providing charge power input from the USB charger power source through the USB 

input connector aA and the USB input charge circuit to the power supply. 

31. (Previously presented) The device according to claim 30, wherein the power

switch control system or circuit does not switch on the power supply to connect the 

power supply to the depleted or discharged battery when the power switch control 

system or circuit detects either that (i) the depleted or discharged battery is absent or 

not connected between the positive and negative battery connectors, and (ii) the 

depleted or discharged battery is not connected with a proper polarity between the 

positive and negative battery terminal connectors. 
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32. (Previously presented) The device according to claim 30, wherein the power

switch control system or circuit is configured to detect presence of the depleted or 

discharged battery when connected between the positive and negative battery 

connectors and to detect polarity of the depleted or discharged battery when 

connected between the positive and negative battery connectors prior to turning 

power on from the power supply to the depleted or discharged battery. 

33. (Previously presented) The device according to claim 30, wherein the power

switch control system or circuit comprises a microcontroller configured for providing an 

output controlling the power switch. 

34. (Previously presented) The device according to claim 33, wherein the

microcontroller receives input from one or more sensors configured to detect presence 

of the depleted or discharged battery when connected between the positive and 

negative battery connectors and to detect polarity of the depleted or discharged battery 

when connected between the positive and negative battery connectors. 

35. (Previously presented) The device according to claim 34, wherein the one or

more sensors includes one sensor configured to detect presence of the depleted or 

discharged battery when connected between the positive and negative battery terminal 

connectors, and another sensor configured to detect polarity of the depleted or 

discharged battery when connected between the positive and negative battery terminal 

connectors. 
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36. (Previously presented) The device according to claim 35, wherein the one or

more sensors comprises one or more sensing circuits. 

37. (Previously presented) The device according to claim 33, wherein the

microcontroller is configured to turn on the power switch to provide power from the 

power supply to the depleted or discharged battery only when the depleted or 

discharged battery is determined by the microcontroller to be present and properly or 

improperly connected to the jump starting apparatus. 

38. (Currently amended) A jump starting device for boosting or charging a depleted

or discharged battery having a positive polarity battery terminal and a negative polarity 

battery terminal, the jump starter device comprising: 

a power source supply: 

a positive battery terminal connector for connecting the jump starter device to the 

positive battery terminal of the depleted or discharged battery; 

a negative battery terminal connector for connecting the jump starter device to 

the negative battery terminal of the depleted or discharged battery; 

a power switch or circuit connected in circuit with the power source supply and 

the positive and negative battery terminal connectors, the power switch configured to 

turn power on or off from the power supply to the depleted or discharged battery when 

connected to the positive and negative battery terminal connectors; 

a power switch control system or circuit connected to and controlling the power 

switch, the power switch control system or circuit configured to detect presence of the 
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depleted or discharged battery when connected between the positive and negative 

battery terminal connectors and to detect proper or improper polarity of the depleted or 

discharged battery when connected between the positive and negative battery terminal 

connectors; 

a USB input charge circuit connected to the power supply, the USB input charge 

circuit configured for converting power from a USB charger power source to increase 

charge power voltage for charging to the power supply; and 

a USB input connector connected to the USB input charge circuit, the USB input 

connector configured for connecting to the USB charger power source and providing 

charge power input from the USB charger power source through the USB input connector 

and the USB input charge circuit to the power source supply. 

39. (Currently amended) The apparatus according to claim 38, further comprising a

DC DC converter connected to wherein the USB input charge circuit comprises a DC-DC 

converter. 

40. (Currently amended) The apparatus according to claim [[1 ]] 39, wherein the DC­

DC converter is configured for up-converting the input voltage received by the USB input 

connector. 

41. (Currently amended) The apparatus according to claim 40, wherein the input

voltage is about 5V that is up-converted to 12. 4 VDC at least 11.1 VDC for charging 

powering the power supply. 
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42. (Previously presented) The apparatus according to claim 39, wherein the USB

input charge circuit is configured to turn on and off the DC-DC converter by an output of 

the control system or circuit comprising a microcontroller. 

43. (Currently amended) The apparatus according to claim 1, further comprising a

USB output circuit connected to connecting the power supply to provide a USB output 

f}GFt a USB output connector for charging portable electronic devices from the power 

supply, and a USB output connector connected to the USB output circuit. 

44. (Currently amended) The apparatus according to claim 43, further comprising a

wherein the USB output control circuit is connected to a microcontroller, the USB output 

control circuit is configured to allow the USB output f}GFt circuit to be turned on and off by 

software control to prevent the internal lithium battery power supply from getting too low 

in capacity. 

45. (Currently amended) The apparatus according to claim 43, wherein the USB output

connector circuit includes a voltage divider for enabling charge to enable charging of 

certain electronic devices. 

46. (Previously presented) The apparatus according to claim 1, including an operation

indicator LED to provide visual indication of the power supply capacity status. 
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47. (Previously presented) The apparatus according to claim 1, including an operation

indicator LED to provide visual indication of the switch activation status indicating power 

is being provided to the depleted or discharged battery. 

48. (Previously presented) The apparatus according to claim 1, wherein the proper or

improper connection with the positive and negative polarity battery terminal connectors 

of the depleted or discharged battery prior to turning on the power switch or circuit is a 

proper or improper polarity connection. 

49. (Previously presented) The apparatus according to claim 1, wherein the control

system or circuit comprises one or more sensors connected to a microprocessor for 

determining whether the depleted or discharged battery is present and connected 

between the positive and negative polarity battery terminal connectors. 

50. (Previously presented) The apparatus according to claim 1, wherein the control

system or circuit comprises one or more sensors connected to a microprocessor for 

determining whether the depleted or discharged battery is properly or improperly 

connected to the positive and negative polarity battery terminal connectors. 

51. (Previously presented) The apparatus according to claim 1, wherein the control

system or circuit comprises one or more sensors connected to a microprocessor for 

determining whether the depleted or discharged battery is present and connected 

between the positive and negative polarity battery terminal connectors and determining 
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whether the depleted or discharged battery is properly or improperly connected to the 

positive and negative polarity battery terminal connectors. 

52. (Currently amended) The apparatus according to claim 1, wherein the DC-DC

converter can be turned on and off by the USB input charge circuit 3 microprocessor. 

53. (Currently amended) A jump starting apparatus configured for boosting or charging

a depleted or discharged battery having a positive polarity battery terminal and a negative 

polarity battery terminal, the jump starting apparatus comprising: 

a power supply; 

a positive polarity battery terminal connector configured for connecting the jump 

starting apparatus to the positive polarity battery terminal of the depleted or discharged 

battery; 

a negative polarity battery terminal connector configured for connecting the jump 

starting apparatus to the negative polarity battery terminal of the depleted or discharged 

battery; 

a power switch or circuit configured to turn on power from the power supply to the 

positive and negative polarity battery terminal connectors; 

a control system or circuit connected to and controlling the power switch, the 

control system or circuit comprising a microcontroller, the control system or circuit 

configured to detect whether the positive and negative polarity battery terminal 

connectors have a proper or improper connection with the positive and negative polarity 

battery terminals of the depleted or discharged battery prior to turning on the power 

EXHIBIT 1002 
Petitioner ADC (IPR2024-00577)Page 2061 of 2235



switch; 

MAIL STOP AMENDMENT 

Attorney Docket No.: 054985-000055-US-05 

Appl. No.: 16/450,422 

Page16of20 

a USB input connector configured for removably connecting to an external.§. USB 

charger power source and providing charge power input from the USB charger through 

power source to the USB input connector to the power supply; and 

a USB input charge circuit connecting the USB input connector to the power 

supply, the USB input charge circuit comprising a DC/DC converter, the USB input charge 

circuit configured for converting power from the external USB charger power source to 

charge to increase power voltage and current for charging to the power supply, 

wherein the DC-DC converter can be turned on and off by an output [[of]] from the 

microcontroller. 

54. (Currently amended) The apparatus according to claim 53, wherein the DC-DC

converter can be turned on and off via the USB input charge circuit the control system or 

circuit by the output from the microcontroller. 

55. (New) The apparatus according to claim 1, wherein the jump starting apparatus is

configured to prevent an incorrect polarity connection of the positive and negative battery 

terminal connectors of the jump starting apparatus with the positive and negative polarity 

battery terminals of the depleted or discharged battery. 

56. (New) The apparatus according to claim 1, wherein the jump starting apparatus is

configured to prevent an incorrect polarity connection of the positive and negative battery 

terminal connectors of the jump starting apparatus with the positive and negative polarity 
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battery terminals of the depleted or discharged battery prior to turning on the power switch 

or circuit. 

57. (New) The apparatus according to claim 1, wherein the jump starting apparatus is

configured to prevent an incorrect polarity connection of the positive and negative battery 

terminal connectors of the jump starting apparatus with the positive and negative polarity 

battery terminals of the depleted or discharged battery when turning on the power switch 

or circuit. 

58. (New) The apparatus according to claim 1, wherein the jump starting apparatus is

configured to prevent an incorrect polarity connection of the positive and negative battery 

terminal connectors of the jump starting apparatus with the positive and negative polarity 

battery terminals of the depleted or discharged battery by turning on the power switch 

only when the depleted or discharged battery is connected with correct polarity to the 

jump starting apparatus. 

59. (New) The apparatus according to claim 1, wherein the jump starting apparatus is

configured to prevent an incorrect polarity connection of the positive and negative battery 

terminal connectors of the jump starting apparatus with the positive and negative polarity 

battery terminals of the depleted or discharged battery by the jump starting device 

supplying power to the depleted or discharged battery only when or while connected with 

correct polarity to the jump starting apparatus. 
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60. (New) A jump starting apparatus configured for boosting or charging a depleted or

discharged battery having a positive polarity battery terminal and a negative polarity 

battery terminal, the jump starting apparatus comprising: 

a power supply; 

a positive polarity battery terminal connector configured for connecting the jump 

starting apparatus to the positive polarity battery terminal of the depleted or discharged 

battery; 

a negative polarity battery terminal connector configured for connecting the jump 

starting apparatus to the negative polarity battery terminal of the depleted or discharged 

battery; 

a power switch or circuit configured to turn on power from the power supply to the 

positive and negative polarity battery terminal connectors; 

a control system or circuit connected to and controlling the power switch, the 

control system or circuit configured to detect whether the positive and negative polarity 

battery terminal connectors have a correct polarity connection with the positive and 

negative polarity battery terminals of the depleted or discharged battery and prevent an 

incorrect polarity connection with the positive and negative polarity battery terminals of 

the depleted or discharged battery prior to turning on the power switch or circuit; 

a USB input connector; and 

a USB input circuit connecting the USB input connector to the power supply, the 

USB input circuit comprising a DC/DC converter for up-converting the voltage from the 

USB input connector to the power supply. 
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Claims 1-10, 12-23, and 29-54 are pending prior to entry of the above 

amendments. 

Claims 11 and 24-28 have previously been cancelled without prejudice or 

disclaimer of the subject matter contained therein. 

Claims 1, 5, 19, 29, 30, 38-41, 43-45, and 52-54 are amended above, and claim 

55-60 are newly added. No new matter has been added.

Applicant, by amending any claims and/or canceling any claims, makes no 

admission as to the validity of any rejection made by the Examiner against any of these 

claims. Applicant reserves the right to reassert any of the claims canceled or the original 

or previous claim scope of any claim amended, during the prosecution of this application, 

in a continuing application. Further, Applicant acknowledges but does not acquiesce or 

agree with any Examiner assertion regarding this application and expressly reserves the 

right to rebut or otherwise address any such assertion. 

In view of the following, further and favorable consideration is respectfully 

requested. 

The claims are amended above to more clearly present the claimed subject matter, 

and to make the claims more consistent with the wording and/or phrases from the original 

specification. 

It is noted that independent claims 1, 29, 30, 38, 53, 55, and 60 recite the claimed 

feature of "a power supply" (e.g. a rechargeable battery). Thus, claims 1, 29, 30, 38, 53, 

and 55 are amended above to be more consistent with the claimed feature of "a power 

supply." 
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MAIL STOP AMENDMENT 

Attorney Docket No.: 054985-000055-US-05 

Appl. No.: 16/450,422 

Page 20 of 20 

In view of the foregoing, Applicant submits that the application is in condition for 

immediate allowance. Early notice to that effect is earnestly solicited. The Examiner is 

invited to contact the undersigned attorney if it is believed that such contact will expedite 

the prosecution of the application. 

In the event this paper is not timely filed, Applicant petitions for an appropriate 

extension of time. Please charge any fee deficiency or credit any overpayment to Deposit 

Account No. 22-0585. 

Date: June 23, 2022 

Respectfully submitted, 

VORYS, SATER, SEYMOUR and PEASE LLP 

/William L. Klima/ 
William L. Klima, Registration No.: 32422 
Customer No.: 20230 

VORYS, SATER, SEYMOUR and PEASE LLP 

1909 K Street, NW, 9th Floor 
Washington, DC 20006-1152 
Tel: (202) 467-8800 
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Freedom of Information Act.
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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
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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.
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Notice of Allowability 

Application No. 
16/450,422 
Examiner 
M'BAYE DIAO 

Applicant(s) 
Nook et al. 
Art Unit 
2859 I AIA (FITF) Status 

Yes 

-- 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 RCEX filed on 06/10/2022 and Preliminary amendment filed on 06/23/2022. 
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. 

3.0 The allowed claim(s) is/are 1-10, 12-23,29-60 (renumbered 1-54) . 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. 0 Notice of References Cited (PT0-892)
2.0 Information Disclosure Statements (PTO/SB/08),

Paper No./Mail Date 06/10/2022. 

5. 0 Examiner's Amendment/Comment
6. 0 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 (PT0-413), 
Paper No./Mail Date. 20220624. 

/M BA YE DIAO/ 
Primary Examiner, Art Unit 2859 

U.S. Patent and Trademark Office 

PTOL-37 (Rev. 08-13) 

06/26/2022 

Notice of Allowability Part of Paper No./Mail Date 20220623 
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Application/Control Number: 16/450,422 

Art Unit: 2859 

DETAILED ACTION 

Notice of Pre-AJA or AJA Status 

Page 2 

1. The present application, filed on or after March 16, 2013, is being examined under the

first inventor to file provisions of the AIA. 

Continued Examination Under 37 CFR 1.114 

2. A request for continued examination under 37 CFR 1.114, including the fee set forth in

37 CFR 1.17 ( e ), was filed in this application after allowance or after an Office action under Ex 

Parte 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 1.17 ( e) has been 

timely paid, prosecution in this application has been reopened pursuant to 37 CFR 1.114. 

Applicant's submission filed on 06/10/2022 has been entered. Claims l-10,12-23,29-54 have 

been previously presented while claims 11,24-28 have been previously canceled. 

3. Claims l-10,12-23,29-54 are still pending in the application.

Response to Preliminary Amendment 

4. Acknowledgement is made of supplementary amendment filed on 06/23/2022 in which

claims l,5,19,29-30,38-41,43-45,52-54 are currently amended, claims 11, 24-28 have been 

canceled while claims 55-60 have been newly added. By this amendment, claims 1-10, 12-

23,29-60 are now pending in the application. 

Information Disclosure Statement 

5. The information disclosure statements (IDS) filed on 06/10/2022 have been considered

and placed of record. Initialed copies are attached herewith. 
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6. 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. 

The application has been amended as follows: 

In claim 53, page 16, lines 6-7, replace "the USB input charge circuit" with -- the USB input 

cha:rge circuit--. 

Allowable Subject Matter 

7. Claims 1-10,12-23, and 29-60 (renumbered 1-54) are allowed over the prior art of record.

8. The following is an examiner's statement of reasons for allowance: The prior art

filed on 11/24/2021 and 06/10/2022 together with art made of record fails to disclose or suggest, 

in the claimed combination, 

9. As in claim I: a jump starter apparatus comprising among other patentable features, " ... a

USB input circuit connected to the power supply, the USB input circuit comprising a DC/DC 

converter, the USB input circuit configured for converting power from a USB power source to 

increase power voltage to the power supply; and a USB input connector connected to the USB 

input circuit, the USB input connector configured for connecting to the USB power source and 

providing power input from the USB power source through the USB input connector and the 

USB input circuit to the power supply". 

10. Claims 2-10,12-23,43-59 depend directly or indirectly from claim I and therefore are

allowed for the same reasons. 
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11. As in claim 29: a jump starter apparatus comprising among other patentable features,

" ... a USB input circuit connected to the power supply, the USB input circuit configured for 

converting power from a USB power source to increase power voltage to the power supply; and 

a USB input connector connected to the USB input circuit, the USB input connector configured 

for connecting to the USB power source and providing power input from the USB power source 

through the USB input connector and the USB input circuit to the power supply". 

12. As in claim 30: A jump starting device comprising among other patentable features," ... a

USB input circuit connected to the power supply, the USB input circuit configured for 

converting power from a USB power source to increase power voltage to the power supply; and 

a USB input connector configured for connecting to the USB charger and providing charge input 

from the USB power source through the USB input connector and the USB input circuit to the 

power supply". 

13. Claims 31-37 depend directly or indirectly from claim 30 and therefore are allowed for

the same reasons. 

14. As in claim 38: A jump starting device comprising among other patentable features," ... a

USB input circuit connected to the power supply, the USB input circuit configured for 

converting power from a USB power source to increase power voltage to the power supply; and 

a USB input connector connected to the USB input circuit, the USB input connector configured 

for connecting to the USB power source and providing power input from the USB power source 

through the USB input connector and the USB input circuit to the power supply". 

15. Claims 39 and 40-42 depend directly or indirectly from claim 38 and therefore are

allowed for the same reasons. 
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16. As in claim 53: A jump starting device comprising among other patentable features," ... --

a USB input circuit connecting the USB input connector to the power supply, the USB input 

cha:rge circuit comprising a DC/DC converter, the USB input cha:rge circuit configured for 

converting power from the USB power source to increase power voltage to the power supply, 

wherein the DC-DC converter can be turned on and off by an output from the microcontroller". 

17. Claim 54 depend directly from claim 53 and therefore is allowed for the same reasons.

18. As in claim 60: A jump starter apparatus comprising among other patentable features,

" ... a control system or circuit connected to and controlling the power switch, the control system 

or circuit configured to detect whether the positive and negative polarity battery terminal 

connectors have a correct polarity connection with the positive and negative polarity battery 

terminals of the depleted or discharged battery and prevent an incorrect polarity connection with 

the positive and negative polarity battery terminals of the depleted or discharged battery prior to 

turning on the power switch or circuit; a USB input connector; and a USB input circuit 

connecting the USB input connector to the power supply, the USB input circuit comprising a 

DC/DC converter for up-converting the voltage from the USB input connector to the power 

supply". 

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." 

19. While US 20120187897 to Lenk et al., (Lenk) discloses a battery charger that uses

external USE/external power input connection node 502 is added to enable a USB or other type 

of external power connector to be connected with the battery charger 512. However, this voltage 
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being at a voltage higher than the battery voltage, thus not requiring any voltage boost, which 

teaches away from the claimed invention as a boost voltage is required to charge a power supply 

of a jump start apparatus from a low 5V potential standard USB chargers to an up-converted 

voltage of 12.4Volts as required by the present application. 

20. Therefore the claims as presently submitted are allowable over the art of record.

Citation of Prior Art 

21. For a list of related prior art references not mentioned above but disclose related

apparatus or method, see Form PTO-892. 

22. US 20120187897 to Lenk et al., (Lenk) discloses a battery charger that uses external

USE/external power input connection node 502 is added to enable a USB or other type of 

external power connector to be connected with the battery charger. 

Conclusion 

23. Any inquiry concerning this communication or earlier communications from the

examiner should be directed to M'BAYE DIAO whose telephone number is (571)272-6127. The 

examiner can normally be reached M-F; 9:00AM-6:30PM. 

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 USPTO Automated Interview Request (AIR) at 

http://www.uspto.gov/interviewpractice. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 

supervisor, DREW A DUNN can be reached on 571-272-2312. The fax phone number for the 

organization where this application or proceeding is assigned is 571-273-8300. 
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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 USPTO Customer Service 

Representative, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/M BAYE DIAO/ 

Primary Examiner, Art Unit 2859 

June 26, 2022 

M'BAYE DIAO 

Primary Examiner 
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13 lrhe offering for sale and sale by ATD Tools, Inc of a product identified as the ADT 5900 Jump Starter prior to July 
�014. 

14 �ustralian Patent Opposition #3, Notice of Opposition.Australian Patent Application No. 2020201223, Brown & Watson 
ntemational Pty Ltd., August 7, 2020. 

15 German Patent Opposition. German Patent Application No. 102014114997 

16 P21 advertisement brochure of the opponent transmitted on 12-22-2013. 

17 P22 advertisement brochure of the opponent transmitted on 04-23-2014. 

18 P23 SGS test report relating to jump start devices of the opponent dated 04-21-2014. 

19 D24 TWM417714U1 

20 P24a machine translation of D24 

21 D25 data sheet of TOPCOMTECHNOLOGY CO., LTD., for the product "Universal Power Bank", dated November 15, 
�011. 

22 P28 affidavit of the manager of the requesting party, 2013. 
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/M.D/ 23 �erman Nullity Action, German Patent Application No. 202014011347.5 

24 IJ"HE NOCO COMPANY v. RING AUTOMOTIVE LIMITED, HP-2020-000022, Grounds of Invalidity, In the High Court 
t>f Justice Business And Property Courts of England and Wales Intellectual Property List (Ch□) Patents Court, 2 pages 

he making available to the public by supply, description and/or use of the HP2200 jump starter described in the 
25 manual dated August 2013 at Annex A Before 3 July 2014 including in and after August 2013('HP2200') (cited on page 

� of reference THE NOCO COMPANY v. RING AUTOMOTIVE LIMITED, HP-2020-000022, Grounds of Invalidity)_ 

he Carku E-Power 21 device in so far as it is established to have been made available to the public in the Eariler 
26 Proceedings ('Carku E-Power 21) (cited on page 2 of reference THE NOCO COMPANY v. RING AUTOMOTIVE 

,_IMITED, HP-2020-000022, Grounds of Invalidity) 

HE NOCO COMPANY v. SHENZHEN VALUELINK E-COMMERCES CO., LTD, Case No. 1:17-cv-02210, 
Defendants' Amended Final Invalidity and Unenforceability Contents, 9/23/2019, 5 pages.; The Powerall 

27 PBJS12000RD Jump Starter ("Powerall Jump Starter''), offered For sale by Gryphon Mobile Electronics at least as 
early as 11/5/2013; The Lightning 12V Jump Starter ("Lightning Jump Starter), offered for sale by Pilot, Inc. at least as 
early as 3/2014; The L3 Model Jump Starter, offered for sale by Shenzhen Tsevie Company as Early as 5/19/2019_ 
II Ht: NU!,.;U l,.;UMt'ANY, INL,;_ V. t;Ht:.NLHt:.N ...,, ..... .:;-." .. NTAN(.j I t:.(..;HNULU(.jY i..;u., LIU., 1..,;ase NO. 1:1 f CV-UL.LU�, 

befendents' Amended Final Invalidity and Unenforceability Contents, In the US District Court of Northern Ohio, 
28 t::astern District. The Powerall PBJS12000RD Jump Starter ("Powerall Jump Starter''), offered For sale by Gryphon 

Mobile Electronics at least as early 11/5/13; The Lightning 12V Jump Starter ("Lightning Jump Starter), offered for sale 
t>y Pilot, Inc. at least as early 3/14; The L3 Model Jump Starter, offered for sale by Shenzhen Tsevie Co as Early I!"! 

Notification of Material filed under Section 27, Australian Government IP Australia, November 8, 2016 (3 pages); 

29 Declaration of Sheridan Lee (8 pages); Annexure SL-1 (8 pages); Annexure SL-2 (10 pages); Annexure SL-3 (9 
pages); Annexure SL-4 (18 pages); Annexure SL-5, JP 3185027 (14 pages); Annexure SL-6 of English Translation of 
UP 3185027 (17 pages) and US 2004/0130298 (14 pages). 

Whis Portable USB Charger Battery Pack Can Also Jump Start Your Car (viewed on Internet on October 27, 2020] 
30 !::URL: https://www.howto geek.com/179499/this-portable-usb-charger-battery-pack-can-also-jump-start-your-car/>, 

published on January 13, 2014. 

31 Clore Automotive, LLC, U.S. International Trade Commission, Investigation No. 337-TA-1256, RESPONSE OF 
CLORE AUTOMOTIVE, LLC TO THE AMENDED COMPLAINT AND NOTICE OF INVESTIGATION, pages 150-151. 

32 Deltran USA, LLC, U.S. International Trade Commission, Investigation No. 337-TA-1256 DEL TRAN USA, LLC'S 
RESPONSE TO THE AMENDED COMPLAINT AND NOTICE OF INVESTIGATION, pages 196-219. 

Schumaker Electric Corporation and Schumacher Power Technology (Binhai) Co. Ltd., U.S. International Trade 

33 Commission, Investigation No. 337-TA-1256, RESPONSE OF SCHUMACHER ELECTRIC CORPORATON AND 
SCHUMACHER POWER TECHNOLOGY (BINHAI) CO. LTD., TO THE COMPLAINT OF THE NOCO COMPANY 
UNDER SECTION 337 OF THE TARIFF ACT OF 1930 AND NOTICE OF INVESTIGATION, pages 180-184. 
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/M.D/ 34 Best Buy Co., Inc .. , U.S. International Trade Commission, Investigation No. 337-TA-1256, RESPONSE OF BEST BUY 
CO., INC. TO THE FIRST AMENDED COMPLAINT AND THE NOTICE OF INVESTIGATION, pages 69-71. 

13uangdong Boltpower Energy Co, Ltd., U.S. International Trade Commission, Investigation No. 337-TA-1256, 
35 RESPONSE OF GUANGDONG BOL TPOWER ENERGY CO., LTD. TO THE FIRST AMENDED COMPLAINT AND 

lrHE NOTICE OF INVESTIGATION, pages 73-74. 

Winplus North America, Inc. U.S. International Trade Commission, Investigation No. 337-TA-1256, RESPONSE OF 
36 WINPLUS NORTH AMERICA, INC. TO THE AMENDED COMPLAINT AND THE COMMISSIONER'S NOTICE OF 

NVESTIGATION, Exhibit B, pages 1-5. 

37 �utozone, Inc.,, U.S. International Trade Commission, Investigation No. 337-TA-1256, RESPONDENTS AUTOZONE, 
NC. AND BEST PARTS, INC.'S RESPONSE TO THE AMENDED COMPLAINT AND NOTICE OF INVESTIGATION_ 

�nenznen L;arKu I ecnnrnogy L;O., ua., 1uiv1A1 L;O., ua., Am1grav1fy tsauenes LLL;, l:;00100 1 ecnno11g1es LLL;, l:;rea1 
Neck Saw Manufactures, Inc., Horizon Tool, Inc., MATCO Tools Corporation, Nekteck, Inc., Paris Corporation, 

38 �owermax Battery (U.S.A.), Inc., and Shenzhen Gooloo E-commerce Co., Ltd. U.S. International Trade Commission, 
nvestigation No. 337-TA-1256, SHENZHEN CARKU TECHNOLOGY CO., LTD., 70MAI CO., LTD., ANTIGRAVITY 

BATTERIES LLC, GOOLOO TECHNOLOGIES LLC, GREAT NECK SAW MANUFACTURERS, INC., HORIZON I!! 

Walmart Inc., U.S. International Trade Commission, Investigation No. 337-TA-1256, RESPONSE OF WALMATR INC., 
39 lrO THE COMPLAINT OF THE NOCO COMPANY UNDER SECTION 337 OF THE TARIFF ACT OF 1930 AND 

NOTICE OF INVESTIGATION 

Smartech Products, Inc., U.S. International Trade Commission, Investigation No. 337-TA-1256, RESPONDENT 
40 SMARTECH PRODUCTS, INC.'S RESPONSE TO THE COMPLAINT UNDER 337 OF THE TARIFF ACT OF 1930, 

�S AMENDED, AND NOTICE OF INVESTIGATION, pages 98-102. 

Halo2Cloud, LLC and ZAGG Inc., U.S. International Trade Commission, Investigation No. 337-TA-1256, 
41 RESPONSE OF HALO2CLOUD, LLC AND ZAGG INC TO THE SECOND AMENDED COMPLAINT AND NOTICE OF 

NVESTIGATION, pages 141-142. 

42 QVC, Inc., U.S. International Trade Commission, Investigation No. 337-1256, RESPONSE OF QVC, INC. TO THE 
SECOND AMENDED COMPLAINT AND NOTICE OF INVESTIGATION, pages 144-145. 

43 n re Certain Portable Battery Jumpstarters and Components Thereof, 3370TA01256, United States International 
lrrade Commission (March 17, 2021); Respondents Initial Invalidity Contentions, 14pages 

44 ;::airchild MC78XX/LM78XX/MC78XXA 3-Terminal 1A Positive Voltage Regulator 
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/M.D/ 45 USB Battery Charging 1.2 Compliance Plan, Rev. 1.0 

46 Kysemi XR3403 

47 lrexas Instruments LM2621 

48 USB Implementers Forum, Inc., Battery Charging Specification, Revision 1.1 

49 Carku Epower-20B catalog information 

50 USB Power Delivery Specification 1.0, July 16, 2012, Exhibit 1045 

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 /MB.AYE DIAO/ I Date Considered 11 06/23/2022
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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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Attorney Docket Number I 054985-000055-US-05 
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/M.D/ 1 (3085187 M963-04-09 GODSHALK 

2 t3105183 M963-09-24 HYSLER et al. 
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5 �990723 M991-02-05 �I BERNA et al. 

6 5496658 M996-03-05 HEIN et al. 

7 5707257 M998-01-13 KOTAJIMA et al. 

8 6002235 M999-12-14 �LORE 

EFSWeb 2.1.18 

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /M.D/ 
EXHIBIT 1002 

Petitioner ADC (IPR2024-00577)Page 2113 of 2235



Receipt date: 06/10/2022 16/450,422 - GAU: 2859 

Application Number 16450422 

Filing Date 2019-06-24 
INFORMATION DISCLOSURE First Named Inventor INOOK 
STATEMENT BY APPLICANT Art Unit 2859 
( Not for submission under 37 CFR 1.99) 

Examiner Name I DIAO 

Attorney Docket Number 054985-000055-US-05 

/M.D/ 9 p215273 t2001-04-10 SHY 

10 p222342 t2001-04-24 EGGERT et al. 

11 p300742 t2001-10-09 HUNG 

12 6384573 t2002-05-07 DUNN 

13 p679708 t2004-01-20 DEPP etal. 

14 �095339 t2006-08-22 PENG etal. 

15 0597029 t2009-07-28 I
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7 20110117408 t2011-05-19 ENNOX 
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17 20160181587 t2016-06-23 KOEBLER et al. 

18 20170084899 t2017-03-23 DENG etal. 

19 20070178777 t2007-08-02 MIEKKA 
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EFSWeb 2.1.18 

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /M.D/ 

EXHIBIT 1002 
Petitioner ADC (IPR2024-00577)Page 2116 of 2235



Receipt date: 06/10/2022 16/450,422 - GAU: 2859 

Application Number 16450422 

Filing Date 2019-06-24 
INFORMATION DISCLOSURE First Named Inventor INOOK 
STATEMENT BY APPLICANT Art Unit 2859 
( Not for submission under 37 CFR 1.99) 

Examiner Name I DIAO 

Attorney Docket Number 054985-000055-US-05 

3 eo 141205323 WO 2014-12-31 :=:ALJTEUX DENIS 
/M.D/ GASTON; TECHTRONIC 

POWER TOOLS ... 

4 e1059ao EP 2009-09-30 SAMSUNG SDI CO LTD 

5 e605313 �p 2013-06-19 bXIS ENERGY LTD 

6 �02010062708 DE 2012-06-14 BOSCH GMBH ROBERT English Abstract
X attached 

7 �185027 JP u 2013-07-25 SFJ Co., Ltd.; Asia Bright English Abstract 
cg] ndustrial {Hong Kong) attached 

8 eoo1069673 JP A 2001-03-16 HITACHI LTD English Abstract 
cg] attached 

9 eo11023249 JP A 2011-02-03 NISSAN MOTOR English Abstract 
cg] attached 

10 �012169161 JP A 2012-09-06 PANASONIC CORP English Abstract 
cg] attached 

11 eo14232666 JP A 2014-12-11 f(ANEKA CORP English Abstract 
cg] attached 

12 �03035874 CN A 2013-04-10 BOSCH GMBH ROBERT English Abstract 
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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 
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1 KP 55517268A 1, NOCO Product Brochure, Jump Starter, Lithium GB70 2000A 12V. 

2 KP 55517270A 1, NOCO Product Brochure, Jump Starter, Lithium GB40 1000A 12V. 

3 USB Battery Charging Specification Version 1.2 (EX1009) 

4 GROUNDS OF INVALIDITY: Annex A to the Grounds of Invalidity; PROJECTA product manual for 2200A 
UUMPSTARTER, P/No.s HP 2012, HP 2200.; Carku E-Power 21 device. 

pROUNDS OF INVALIDITY: Prior use of the Carku E-Power 21 device ("Carku E-Power 2n.; User manual for Carku 
E-Power 21 (Ann 1 ).; Specification sheet for Carku E-Power 21 (Ann 2).; Claimant's E-catalogue dated 22 April 2014,

5 Which included Carku E-Power 21 (Ann 3).; Photograph of claimants' booth at 115th 2014 Canton Fair (Ann 4).; 
Photographs and quotation sheet rcvd by Edelbert Lenz GmbH & Co. KG {Ann 5).; User manuals and specification 
sheets rcvd bv Kaz Coro. of Jaoan (Ann 6).; E-Cataloaue rcvd bv email bv Krautli (Schweiz) AG (Ann 7)_ 
DEFENDANT DEL TONA TRANSFORMER CORPORATION'S INVALIDITY CONTENTIONS: USB Implementers 
::arum, Inc, Battery Charging Specification, Rev 1.1, 4/15/2009.; MICRO-START/PPS, offered for sale as late as 

6 07/29/2013, by Antigravity Batteries.; E-Power, offered for sale as late as 04/15/2013 by Carku.; Battery Tender Power 
Pack, offered for sale prior to 07/03/2014 by Carku/Deltran USA LLC.; PowerAII, offered for sale as late as 03/26/2014 
ov Gryphon Mobile Electronics LLC.; Electromate 400, offered for sale as late as 2013 by Black & Decker. 
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/M.D/ 
7 DEFENDANT TII TRADING INC.'S INVALIDITY CONTENTIONS 

DEFENDANT'S INVALIDITY AND UN ENFORCEABILITY CONTENTIONS: USB Battery Charging Spec Ver 1.2.; E-
Mite EC Connector Assembly Instruct w 2008.; Datasheet for LM7805 Voltage Regulator from Fairchild 

8 Semiconductor.; Carku Product Brochure for Epower-20 jump starter product.; Carku Product Brochure for Epower-21 
ump starter product.; MC78XX/LM78XX/MC78XXA 3-Terminal 1A Positive Voltage Regulator from Fairchild 
Semiconductor Coro. 2001.; Patent Owner The NOCO Comoanv's Preliminarv Resoonse in Donnnuan IPR 
Memo Opin and Order of US Dist Ct Jud Barker construing disputed terms of claims 1, 9 and 19 of the '015 issued 
NOCO v. SmarTech Produts, Inc., 1 :18-cv-2780 (N.D. Ohio April 2, 2020; NOCO Amend Campi NOCO v Shenzhen 

9 �ianfa Tong Tech Co., Ltd., et al., 1:19-cv-01855 (N.D. Ohio April 2, 2020; Dec Wan; Dec Hartup; Dec Kirtley; Special 
Master Report on Prop Claim Const For USPN 9,007,015 issued NOCO v. Shenzhen Dika Na'Er E-commerce Co., 
� :17CV2282 (N.D. Ohio June 28, 2018) ace/adopt by US Dist Cl Jud Boyko, 2019 WL 1723358 
DEFENDANTS' AMENDED FINAL INVALIDITY AND UNENFORCEABILITY CONTENTIONS: The Powerall 

10 PBJS12000RD Jump Starter, offered for sale by Gryphon Mobile Electronics at least as early as 11/05/2013.; The
Jghtning 12V Jump Starter, offered for sale by Pilot, Inc. at least as early as 03/2014.; The L3 Model Jump Starter, 
t>ffered for sale by Shenzhen Tsevie Company at least as early as 05/19/2019. 

STATEMENT OF DEFENSE AND COUNTERCLAIM: Carku Epower-20 jump starter; Carku Epower-21 jump starter; 
11 Carku Product Brochure for the Epower-20 jump starter product; Carku Product Brochure for the Epower-21 jump

starter product 
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(@ad<="20140708") EPO) 

(L 16 L 17) and (L 14 (US-PG PUB; 
L 15) EPO) 

("5635817"I"8493021 "I" (US-PG PUB; 
7872361 "1"2004013029 EPO) 
8"1"20100301800"1"592 
1809"1"6140796"1"6632 

Default Plurals 
Pperator 

USPAT; OR ON 

USPAT; OR ON 

USPAT; OR ON 

USPAT; OR ON 

USPAT; OR ON 

USPAT; OR ON 

USPAT; OR ON 

USPAT; OR ON 

USPAT; OR ON 

USPAT; OR ON 

USPAT; OR ON 

USPAT; OR ON 

USPAT; OR ON 

USPAT; OR ON 

USPAT; OR ON 

USPAT; OR ON 

USPAT; OR ON 

USPAT; OR ON 

USPAT; OR ON 

British rl"ime Stamp 
Equivalents 

ON 

ON 

ON 

ON 

ON 

ON 

ON 

ON 

ON 

ON 

ON 

ON 

ON 

ON 

ON 

ON 

ON 

ON 

ON 

2014/10/23 
12:42 PM 

2014/10/23 
12:43 PM 

2014/10/23 
12:43 PM 

2014/10/23 
12:44 PM 

2014/10/23 
12:47 PM 

2014/10/23 
12:48 PM 

2014/10/23 
12:49 PM 

2014/10/23 
12:49 PM 

2014/10/23 
12:51 PM 

2014/10/23 
12:51 PM 

2014/10/23 
12:51 PM 

2014/10/23 
12:51 PM 

2014/10/23 
12:51 PM 

2014/10/23 
12:51 PM 

2014/10/23 
12:52 PM 

2014/10/23 
12:55 PM 

2014/10/23 
12:55 PM 

2014/10/23 
12:56 PM 

2014/10/23 
12:57 PM 
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L20 0 

L21 0 

L22 0 

L23 222 

L24 1674253 

L25 6642 

L26 186 

L27 3 

L28 3558 

L29 24862 

L30 48 

L31 0 

L32 0 

L33 0 

L34 0 

L35 1 

L36 8 

06/23/2022 06:20:35 PM 

VVorkspace: 16450422 

103"1"7301303"1"57931 
85 "I "6262492" I "563581 
8"1"8376775"1"2014015 
9509"1"5111130"1"5189 
359"1"6756764"1"57951 
82"1"6212054"1"819902 
4"1"2002004117 4"1"201 
30154543").PN. 

((integrated combo) adj 
jumper) with ((plug 
connector) same (other 
another) adj end$2) 

((integrated combo 
combination assembly) 
adj jumper) with ((plug 
connector) same (other 
another) adj end$2) 

((integrated combo 
combination assembly) 
adj jumper) and ((plug 
connector) same (other 
another) adj end$2) 

((integrated combo 
combination assembly) 
adj jumper) and ((plug 
connector)) 

(isolat$3 (batter$3 adj 
presence) adj sens$3) 

(isolat$3 (batter$3 adj 
presence)) adj sens$3 

reverse adj polarity adj 
(detect$3 sens$3) 

L24 and L25 and L26 

jump adj start$3 

(internal adj power adj 
(supply source)) 
(internal adj PS) 

L28 and L29 

L23 L24 L25 L26 

L23 L24 L25 

L23 L30 

L23 L30 

L26 L30 

L24 L30 

(US-PG PUB; USPAT; OR 
EPO) 

(US-PG PUB; USPAT; OR 
EPO) 

(US-PG PUB; USPAT; OR 
EPO) 

(US-PG PUB; USPAT; OR 
EPO) 

(US-PG PUB; USPAT; OR 
EPO) 

(US-PG PUB; USPAT; OR 
EPO) 

(US-PG PUB; USPAT; OR 
EPO) 

(US-PG PUB; USPAT; OR 
EPO) 

(US-PG PUB; USPAT; OR 
EPO) 

(US-PG PUB; USPAT; OR 
EPO) 

(US-PG PUB; USPAT; OR 
EPO) 

(US-PG PUB; USPAT; AND 
EPO) 

(US-PG PUB; USPAT; AND 
EPO) 

(US-PG PUB; USPAT; AND 
EPO) 

(US-PG PUB; USPAT; AND 
EPO) 

(US-PG PUB; USPAT; AND 
EPO) 

(US-PG PUB; USPAT; AND 

ON ON 

ON ON 

ON ON 

ON ON 

ON ON 

ON ON 

ON ON 

ON ON 

ON ON 

ON ON 

ON ON 

ON ON 

ON ON 

ON ON 

ON ON 

ON ON 

ON ON 

2014/10/23 
03:48 PM 

2014/10/23 
03:48 PM 

2014/10/23 
03:49 PM 

2014/10/23 
03:49 PM 

2014/10/23 
03:49 PM 

2014/10/23 
03:49 PM 

2014/10/23 
03:49 PM 

2014/10/23 
03:49 PM 

2014/10/23 
03:50 PM 

2014/10/23 
03:50 PM 

2014/10/23 
03:50 PM 

2014/10/23 
03:50 PM 

2014/10/23 
03:50 PM 

2014/10/23 
03:51 PM 

2014/10/23 
03:51 PM 

2014/10/23 
03:51 PM 

2014/10/23 
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L37 12 

L38 195 

L39 1845 

L40 1 

L41 8 

L42 8 

L43 8 

L44 8 

L45 0 

L46 0 

L47 0 

L48 1 

L49 150 

06/23/2022 06:20:35 PM 

VVorkspace: 16450422 

L27 L35 L36 

320/1 OS.eels. and 
(@ad<="20140708") 

320/110-112.eels. and 
(@ad<="20140708") 

(L38 L39) and (L37 
L30) 

(L36) and (L37) 

(L36) and (L37) 

(L36) and (L30) 

L42 L43 

L23 and L30 

L23 and L29 and L26 

L23 and L26 

L30 and L26 

(US-5793185-$ or US-
5752754-$ or US-
4562893-$ or US-
4793175-$ or US-
4972135-$ or US-
5886501-$ or US-
5936317-$ or US-
4521204-$ or US-
4540376-$ or US-
4554221-$ or US-
4565538-$ or US-
4573943-$ or US-
4759728-$ or US-
4798975-$ or US-
4878877-$ or US-
4889516-$ or US-
4969834-$ or US-
5179494-$ or US-
5219034-$ or US-
5281792-$ or US-
5354215-$ or US-
5367250-$ or US-
54 79160-$ or US-
5515939-$ or US-
5635804-$ or US-
5635818-$).did. or (US-
5687573-$ or US-
5754031-$ or US-
5780953-$ or US-

EPO) 

(US-PG PUB; USPAT; OR ON 
EPO) 

(US-PG PUB; USPAT; OR ON 
EPO) 

(US-PG PUB; USPAT; OR ON 
EPO) 

(US-PG PUB; USPAT; OR ON 
EPO) 

(US-PG PUB; USPAT; OR ON 
EPO) 

(US-PG PUB; USPAT; OR ON 
EPO) 

(US-PG PUB; USPAT; OR ON 
EPO) 

(US-PG PUB; USPAT; OR ON 
EPO) 

(US-PG PUB; USPAT; OR ON 
EPO) 

(US-PG PUB; USPAT; OR ON 
EPO) 

(US-PG PUB; USPAT; OR ON 
EPO) 

(US-PG PUB; USPAT; OR ON 
EPO) 

(USPAT) OR ON 

ON 

ON 

ON 

ON 

ON 

ON 

ON 

ON 

ON 

ON 

ON 

ON 

ON 

03:51 PM 

2014/10/23 
03:52 PM 

2014/10/23 
03:52 PM 

2014/10/23 
03:52 PM 

2014/10/23 
03:52 PM 

2014/10/23 
03:56 PM 

2014/10/23 
03:56 PM 

2014/10/23 
03:56 PM 

2014/10/23 
03:56 PM 

2014/10/23 
04:03 PM 

2014/10/23 
04:04 PM 

2014/10/23 
04:04 PM 

2014/10/23 
04:04 PM 

2014/10/23 
05:39 PM 
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06/23/2022 06:20:35 PM 

VVorkspace: 16450422 

5796255-$ or US-

6036574-$ or US-

6111393-$ or US-

6130519-$ or US-

6232728-$ or US-

3590357-$ or US-

3585358-$ or US-

3654538-$ or US-

3648146-$ or US-

3783846-$ or US-

4246559-$ or US-

4251847-$ or US-

4272142-$ or US-

427 4690-$ or US-

4305004-$ or US-

4309675-$ or US-

4321542-$ or US-

4323830-$ or US-

4327 420-$ or US-

4327519-$ or US-

4346335-$ or US-

4346893-$ or US-

434977 4-$ or US-

4359893-$).did. or (US-

4366430-$ or US-

4379989-$ or US-

4380718-$ or US-

4383213-$ or US-

4388618-$ or US-

4420212-$ or US-

4435660-$ or US-

4449089-$ or US-

4459536-$ or US-

4461958-$ or US-

4463402-$ or US-

44 79083-$ or US-

4482830-$ or US-

4488147-$ or US-

4491110-$ or US-

4497306-$ or US-

4503378-$ or US-

4508516-$ or US-

4511831-$ or US-

4511825-$ or US-

4516648-$ or US-

4537174-$ or US-

4550280-$ or US-

4575670-$ or US-

4584513-$ or US-

4615958-$ or US-

4616166-$).did. or (US-

4631455-$ or US-

4 760000-$ or US-

4 764852-$ or US-

4 769586-$ or US-

4 799135-$ or US-

4820966-$ or US-

4829223-$ or US-
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06/23/2022 06:20:35 PM 

VVorkspace: 16450422 

4831321-$ or US-

4840583-$ or US-

4859987-$ or US-

4868409-$ or US-

4871957-$ or US-

4871959-$ or US-

4884464-$ or US-

4885524-$ or US-

4892204-$ or US-

4913981-$ or US-

4923415-$ or US-

4924176-$ or US-

4975089-$ or US-

5012689-$ or US-

RE34159-$ or US-

5241242-$ or US-

5245258-$ or US-

H001236-$ or US-

5253138-$ or US-

5277285-$).did. or (US-

5287085-$ or US-

5306990-$ or US-

5343128-$ or US-

5343135-$ or US-

5357186-$ or US-

5430334-$ or US-

5498933-$ or US-

5502368-$ or US-

5522582-$ or US-

5546264-$ or US-

5548462-$ or US-

5555864-$ or US-

5560442-$ or US-

5565760-$ or US-

5571999-$ or US-

5593797-$ or US-

5604653-$ or US-

5626504-$ or US-

5631544-$ or US-

5635817-$ or US-

5650242-$ or US-

5652471-$ or US-

5656922-$ or US-

5691892-$ or US-

5693995-$ or US-

5701038-$ or US-

5710471-$).did. or (US-

5712549-$ or US-

5712568-$ or US-

5731669-$ or US-

5747909-$ or US-

5753989-$ or US-

5767660-$ or US-

5772468-$ or US-

5777455-$ or US-

5790037-$ or US-

5795182-$ or US-

5820407-$ or US-
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LSD 3558 

L51 24862 

L52 48 

L53 1 

L54 84 

LSS 0 

L56 0 

L57 0 

L58 83 

L59 36 

L60 3558 

L61 24862 

L62 48 

L63 0 

L64 225 

L65 0 

L66 95 

L67 2960317 

06/23/2022 06:20:35 PM 

VVorkspace: 16450422 

584 7911-$ or US-
5868076-$ or US-
5892342-$ or US-
5913911-$ or US-

5921809-$).did. 

jump adj start$3 

(internal adj power adj 
(supply source)) 
(internal adj PS) 

LSD and L51 

L52 and L49 

Gump adj (start$3 
cable)) with (alligator$2 
clamp$2) 

L54 with ((integrated 
embedded) adj plug) 

L54 and ((integrated 
embedded) adj plug) 

L54 and ((integrated 
embedded) adj (plug 
connect$3 socket$2)) 

L54 and (plug 
connect$3 socket$2) 

L54 and (plug) 

jump adj start$3 

(internal adj power adj 
(supply source)) 
(internal adj PS) 

L60 and L61 

L59 and L62 

(reverse reversed) adj 
polarity adj (sens$3 
detect$3) 

(vehicle automobile car 
locomotive motorbike 
motorcycle) adj battery 
adj (presence 
connection) adj (sens$3 

detect$3) 

battery adj (presence 
connection) adj (sens$3 
detect$3) 

(microcontroller 
microcomputer 
microprocessor 

(US-PG PUB; USPAT; OR ON 
EPO) 

(US-PG PUB; USPAT; OR ON 
EPO) 

(US-PG PUB; USPAT; OR ON 
EPO) 

(US-PG PUB; USPAT; OR ON 
EPO) 

(US-PG PUB; USPAT; OR ON 
EPO) 

(US-PG PUB; USPAT; OR ON 
EPO) 

(US-PG PUB; USPAT; OR ON 
EPO) 

(US-PG PUB; USPAT; OR ON 
EPO) 

(US-PG PUB; USPAT; OR ON 
EPO) 

(US-PG PUB; USPAT; OR ON 
EPO) 

(US-PG PUB; USPAT; OR ON 
EPO) 

(US-PG PUB; USPAT; OR ON 
EPO) 

(US-PG PUB; USPAT; OR ON 
EPO) 

(US-PG PUB; USPAT; OR ON 
EPO) 

(US-PG PUB; USPAT; OR ON 
EPO) 

(US-PG PUB; USPAT; OR ON 
EPO) 

(US-PG PUB; USPAT; OR ON 
EPO) 

(US-PG PUB; USPAT; OR ON 
EPO) 

ON 

ON 

ON 

ON 

ON 

ON 

ON 

ON 

ON 

ON 

ON 

ON 

ON 

ON 

ON 

ON 

ON 

ON 

2014/10/23 
05:41 PM 

2014/10/23 
05:41 PM 

2014/10/23 
05:41 PM 

2014/10/23 
05:41 PM 

2014/10/23 
11:17 PM 

2014/10/23 
11 :21 PM 

2014/10/23 
11 :21 PM 

2014/10/23 
11 :23 PM 

2014/10/23 
11 :28 PM 

2014/10/23 
11 :28 PM 

2014/10/23 
11 :29 PM 

2014/10/23 
11 :29 PM 

2014/10/23 
11 :29 PM 

2014/10/23 
11 :29 PM 

2014/10/24 
11:19 PM 

2014/10/24 
11 :21 PM 

2014/10/24 
11 :21 PM 

2014/10/24 
11 :22 PM 
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L68 0 

L69 3558 

L70 0 

L71 0 

L72 10 

L73 22 

L74 0 

L75 4 

L76 2 

L77 134 

L78 196 

L79 0 

L80 3573 

L81 25112 

L82 167713 

06/23/2022 06:20:35 PM 

VVorkspace: 16450422 

processor controller) 

L64 and L66 and L67 

jump adj start$3 

L64 and L66 and L69 

L64 and L66 

(US-20130314041-$ or 
US-20120091944-$ or 
US-20070285049-$ or 
US-20050252573-$ or 
US-20050040788-
$).did. or (US-6130519-
$ or US-8172603-$ or 
US-6262559-$ or US-
5083076-$ or US-
4885524-$).did. 

("5635817"I"8493021 "I" 
7872361 "1"2004013029 
8"1"20100301800"1"592 
1809"1"6140796"1"6632 
103"1"7301303"1"57931 
85 "I "6262492" I "563581 
8"1"8376775"1"2014015 
9509"1"5111130"1"5189 
359"1"6756764"1"57951 
82"1"6212054"1"819902 
4"1"2002004117 4"1"201 
30154543").PN. 

L72 and L73 

("20050110467"1"63625 
99"1"6803743"1"714858 
0").PN. 

WO-2013137873-$.did. 

advantages near4 
(lithium-ion) adj 
batter$3 

320/1 OS.eels. and 
(@ad<="20140703") 

L77 and L78 

jump adj start$3 

(internal adj power adj 
(supply source)) 
(internal adj PS) 

output adj port 

(US-PG PUB; USPAT; OR 
EPO) 

(US-PG PUB; USPAT; OR 
EPO) 

(US-PG PUB; USPAT; OR 
EPO) 

(US-PG PUB; USPAT; OR 
EPO) 

(US-PGPUB; USPAT) OR 

(US-PG PUB; USPAT; OR 
EPO) 

(US-PG PUB; USPAT; OR 
EPO) 

(US-PG PUB; USPAT; OR 
EPO) 

(US-PGPUB; USPAT; OR 
USOCR; FPRS; EPO; 
JPO; DERWENT; 
IBM_TDB) 

(US-PG PUB; USPAT; OR 
EPO) 

(US-PG PUB; USPAT; OR 
EPO) 

(US-PG PUB; USPAT; OR 
EPO) 

(US-PG PUB; USPAT; OR 
EPO) 

(US-PG PUB; USPAT; OR 
EPO) 

(US-PG PUB; USPAT; OR 

ON ON 

ON ON 

ON ON 

ON ON 

ON ON 

ON ON 

ON ON 

ON ON 

ON ON 

ON ON 

ON ON 

ON ON 

ON ON 

ON ON 

ON ON 

2014/10/24 
11 :22 PM 

2014/10/24 
11 :22 PM 

2014/10/24 
11 :22 PM 

2014/10/24 
11 :23 PM 

2014/10/24 
11 :49 PM 

2014/10/24 
11 :50 PM 

2014/10/24 
11 :50 PM 

2014/11/12 
05:02 PM 

2014/12/03 
12:05 PM 

2014/12/03 
01 :03 PM 

2014/12/03 
01 :04 PM 

2014/12/03 
01 :04 PM 

2014/12/03 
01 :04 PM 

2014/12/03 
01 :04 PM 

2014/12/03 
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L83 2991441 

L84 15 

L85 0 

L86 188 

L87 0 

L88 224 

L89 0 

L90 25112 

L91 0 

L92 1687265 

L93 53 

L94 0 

L95 84 

L96 0 

L97 150 

06/23/2022 06:20:35 PM 

VVorkspace: 16450422 

(microcontroller 
microcomputer 
microprocessor 
processor controller) 

L80 and L81 and L82 
and L83 

L77 and L84 

reverse adj polarity adj 
(detect$3 sens$3) 

L77 and L86 

((integrated combo 
combination assembly) 
adj jumper) and ((plug 
connector)) 

L77 and L88 

(internal adj power adj 
(supply source)) 
(internal adj PS) 

L77 and L90 

(isolat$3 (batter$3 adj 
presence) adj sens$3) 

L77 and L92 

L93 and L90 

Gump adj (start$3 
cable)) with (alligator$2 
clamp$2) 

L93 and L95 

(US-5793185-$ or US-
5752754-$ or US-
4562893-$ or US-
4793175-$ or US-
4972135-$ or US-
5886501-$ or US-
5936317-$ or US-
4521204-$ or US-
4540376-$ or US-
4554221-$ or US-

4565538-$ or US-
4573943-$ or US-
4759728-$ or US-
4798975-$ or US-
4878877-$ or US-
4889516-$ or US-
4969834-$ or US-
5179494-$ or US-

EPO) 

(US-PG PUB; USPAT; OR ON 
EPO) 

(US-PG PUB; USPAT; OR ON 
EPO) 

(US-PG PUB; USPAT; OR ON 
EPO) 

(US-PG PUB; USPAT; OR ON 
EPO) 

(US-PG PUB; USPAT; OR ON 
EPO) 

(US-PG PUB; USPAT; OR ON 
EPO) 

(US-PG PUB; USPAT; OR ON 
EPO) 

(US-PG PUB; USPAT; OR ON 
EPO) 

(US-PG PUB; USPAT; OR ON 
EPO) 

(US-PG PUB; USPAT; OR ON 
EPO) 

(US-PG PUB; USPAT; OR ON 
EPO) 

(US-PG PUB; USPAT; OR ON 
EPO) 

(US-PG PUB; USPAT; OR ON 
EPO) 

(US-PG PUB; USPAT; OR ON 
EPO) 

(USPAT) OR ON 

ON 

ON 

ON 

ON 

ON 

ON 

ON 

ON 

ON 

ON 

ON 

ON 

ON 

ON 

ON 

01 :04 PM 

2014/12/03 
01 :04 PM 

2014/12/03 
01 :04 PM 

2014/12/03 
01 :04 PM 

2014/12/03 
01 :05 PM 

2014/12/03 
01 :05 PM 

2014/12/03 
01 :05 PM 

2014/12/03 
01 :05 PM 

2014/12/03 
01 :05 PM 

2014/12/03 
01 :05 PM 

2014/12/03 
01 :06 PM 

2014/12/03 
01 :06 PM 

2014/12/03 
01 :07 PM 

2014/12/03 
01 :07 PM 

2014/12/03 
01 :07 PM 

2014/12/03 
01 :08 PM 
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06/23/2022 06:20:35 PM 

VVorkspace: 16450422 

5219034-$ or US-

5281792-$ or US-

5354215-$ or US-

5367250-$ or US-

54 79160-$ or US-

5515939-$ or US-

5635804-$ or US-

5635818-$).did. or (US-

5687573-$ or US-

5754031-$ or US-

5780953-$ or US-

5796255-$ or US-

6036574-$ or US-

6111393-$ or US-

6130519-$ or US-

6232728-$ or US-

3590357-$ or US-

3585358-$ or US-

3654538-$ or US-

3648146-$ or US-

3783846-$ or US-

4246559-$ or US-

4251847-$ or US-

4272142-$ or US-

427 4690-$ or US-

4305004-$ or US-

4309675-$ or US-

4321542-$ or US-

4323830-$ or US-

4327 420-$ or US-

4327519-$ or US-

4346335-$ or US-

4346893-$ or US-

434977 4-$ or US-

4359893-$).did. or (US-

4366430-$ or US-

4379989-$ or US-

4380718-$ or US-

4383213-$ or US-

4388618-$ or US-

4420212-$ or US-

4435660-$ or US-

4449089-$ or US-

4459536-$ or US-

4461958-$ or US-

4463402-$ or US-

44 79083-$ or US-

4482830-$ or US-

4488147-$ or US-

4491110-$ or US-

4497306-$ or US-

4503378-$ or US-

4508516-$ or US-

4511831-$ or US-

4511825-$ or US-

4516648-$ or US-

4537174-$ or US-

4550280-$ or US-
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06/23/2022 06:20:35 PM 

VVorkspace: 16450422 

4575670-$ or US-

4584513-$ or US-

4615958-$ or US-

4616166-$).did. or (US-

4631455-$ or US-

4 760000-$ or US-

4 764852-$ or US-

4 769586-$ or US-

4 799135-$ or US-

4820966-$ or US-

4829223-$ or US-

4831321-$ or US-

4840583-$ or US-

4859987-$ or US-

4868409-$ or US-

4871957-$ or US-

4871959-$ or US-

4884464-$ or US-

4885524-$ or US-

4892204-$ or US-

4913981-$ or US-

4923415-$ or US-

4924176-$ or US-

4975089-$ or US-

5012689-$ or US-

RE34159-$ or US-

5241242-$ or US-

5245258-$ or US-

H001236-$ or US-

5253138-$ or US-

5277285-$).did. or (US-

5287085-$ or US-

5306990-$ or US-

5343128-$ or US-

5343135-$ or US-

5357186-$ or US-

5430334-$ or US-

5498933-$ or US-

5502368-$ or US-

5522582-$ or US-

5546264-$ or US-

5548462-$ or US-

5555864-$ or US-

5560442-$ or US-

5565760-$ or US-

5571999-$ or US-

5593797-$ or US-

5604653-$ or US-

5626504-$ or US-

5631544-$ or US-

5635817-$ or US-

5650242-$ or US-

5652471-$ or US-

5656922-$ or US-

5691892-$ or US-

5693995-$ or US-

5701038-$ or US-

5710471-$).did. or (US-
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L98 0 

L99 1856 

L100 0 

L 101 1 

L102 1 

L103 3824 

L104 3612 

L105 25490 

L106 169705 

L107 17 

L108 4 

L 110 1 

L121 3824 

L122 25490 

L123 169705 

06/23/2022 06:20:35 PM 

VVorkspace: 16450422 

5712549-$ or US-
5712568-$ or US-
5731669-$ or US-
5747909-$ or US-
5753989-$ or US-
5767660-$ or US-
5772468-$ or US-
5777455-$ or US-
5790037-$ or US-
5795182-$ or US-
5820407-$ or US-
584 7911-$ or US-
5868076-$ or US-
5892342-$ or US-
5913911-$ or US-
5921809-$).did. 

L93 and L97 

320/110-112.ccls. and 
(@ad<="20140703") 

L93 and L99 

"20130241488" 

"20050110467" 

(H02J7 /0034 
H02J7 /0054 Y02E60/12 
H02J7/0042, 
H02J2001 /006).cpc. 

jump adj start$3 

(internal adj power adj 
(supply source)) 
(internal adj PS) 

output adj port 

L 104 and L 105 and 
L106 

L 103 and L 105 and 
L106 

"6130519".pn. 

(H02J7 /0034 
H02J7 /0054 Y02E60/12 
H02J7/0042, 
H02J2001 /006).cpc. 

(internal adj power adj 
(supply source)) 
(internal adj PS) 

output adj port 

(US-PG PUB; USPAT; OR ON 
EPO) 

(US-PG PUB; USPAT; OR ON 
EPO) 

(US-PG PUB; USPAT; OR ON 
EPO) 

(US-PG PUB; USPAT; OR ON 
EPO) 

(US-PG PUB; USPAT; OR ON 
EPO) 

(US-PG PUB; USPAT; OR ON 
EPO) 

(US-PG PUB; USPAT; OR ON 
EPO) 

(US-PG PUB; USPAT; OR ON 
EPO) 

(US-PG PUB; USPAT; OR ON 
EPO) 

(US-PG PUB; USPAT; OR ON 
EPO) 

(US-PG PUB; USPAT; OR ON 
EPO) 

(US-PG PUB; USPAT; OR ON 
EPO) 

(US-PG PUB; USPAT; OR ON 
EPO) 

(US-PG PUB; USPAT; OR ON 
EPO) 

(US-PG PUB; USPAT; OR ON 
EPO) 

ON 

ON 

ON 

ON 

ON 

ON 

ON 

ON 

ON 

ON 

ON 

ON 

ON 

ON 

ON 

2014/12/03 
01 :08 PM 

2014/12/03 
01 :08 PM 

2014/12/03 
01 :08 PM 

2014/12/03 
01 :39 PM 

2015/01/29 
11 :35 AM 

2015/01/29 
02:06 PM 

2015/01/29 
02:07 PM 

2015/01/29 
02:07 PM 

2015/01/29 
02:07 PM 

2015/01/29 
02:07 PM 

2015/01/29 
02:08 PM 

2015/01/29 
02:32 PM 

2015/01/29 
10:34 PM 

2015/01/29 
10:34 PM 

2015/01/29 
10:34 PM 
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L124 4 

L125 4 

L126 1 

L127 2 

L128 2 

L129 1 

L130 154 

06/23/2022 06:20:35 PM 

VVorkspace: 16450422 

L121 and L122 and 

L123 

L 124 and 

(@ad<="20140703") 

"9007015".PN. 

"9506446". PN. 

"20040130298" 

"20050110467" 

r5793185" "5752754" 

"4562893" "4793175" 

"4972135" "5886501" 

"5936317" "4521204" 

"4540376" "4554221" 

"4565538" "4573943" 

"4759728" "4798975" 

"4878877" "4889516" 

"4969834" "5179494" 

"5219034" "5281792" 

"5354215" "5367250" 

"5479160" "5515939" 

"5635804" "5635818" 

"5687573" "5754031" 

"5780953" "5796255" 

"603657 4" "6111393" 

"6130519" "6232728" 

"3590357" "3585358" 

"3654538" "3648146" 

"3783846" "4246559" 

"4251847" "4272142" 

"427 4690" "4305004" 

"4309675" "4321542" 

"4323830" "4327 420" 

"4327519" "4346335" 

"4346893" "4349774" 

"4359893" "4366430" 

"4379989" "4380718" 

"4383213" "4388618" 

"4420212" "4435660" 

"4449089" "4459536" 

"4461958" "4463402" 

"4479083" "4482830" 

"4488147" "4491110" 

"4497306" "4503378" 

"4508516" "4511831" 

"4511825" "4516648" 

"4537174" "4550280" 

"4575670" "4584513" 

"4615958" "4616166" 

"4631455" "4760000" 

"4 764852" "4 769586" 

"4 799135" "4820966" 

"4829223" "4831321" 

(US-PG PUB; USPAT; OR ON 

EPO) 

(US-PG PUB; USPAT; OR ON 

EPO) 

(US-PG PUB; USPAT; OR ON 

EPO) 

(US-PG PUB; USPAT; OR ON 

EPO) 

(US-PG PUB; USPAT; OR ON 

EPO) 

(US-PG PUB; USPAT; OR ON 

EPO) 

(US-PG PUB; USPAT; OR ON 

EPO) 

ON 

ON 

ON 

ON 

ON 

ON 

ON 

2015/01/29 

10:34 PM 

2015/01/29 

10:34 PM 

2018/04/23 

12:22 PM 

2018/04/23 

08:53 PM 

2018/04/23 

09:12 PM 

2018/04/24 

03:49 PM 

2018/04/24 

06:18 PM 

Page 12 of 39 

MD 
EXHIBIT 1002 

Petitioner ADC (IPR2024-00577)Page 2131 of 2235



L131 4480 

L132 35042 

L133 62 

L134 1 

L135 73 

L136 259 

L137 0 

L138 35 

L139 73 

L140 35 

06/23/2022 06:20:35 PM 

VVorkspace: 16450422 

"4840583" "4859987" 
"4868409" "4871957" 
"4871959" "4884464" 
"4885524" "4892204" 
"4913981" "4923415" 
"4924176" "4975089" 
"5012689" RE34159 
"5241242" "5245258" 
H001236 "5253138" 
"5277285" "5287085" 
"5306990" "5343128" 
"5343135" "5357186" 
"5430334" "5498933" 
"5502368" "5522582" 
"5546264" "5548462" 
"5555864" "5560442" 
"5565760" "5571999" 
"5593797" "5604653" 
"5626504" "5631544" 
"5635817" "5650242" 
"56524 71" "5656922" 
"5691892" "5693995" 
"5701038" "5710471" 
"5712549" "5712568" 
"5731669" "5747909" 
"5753989" "5767660" 
"5772468" "5777455" 
"5790037" "5795182" 
"5820407" "584 7911" 
"5868076" "5892342" 
"5913911" "5921809" 
).pn. 

jump adj start$3 

(internal adj power adj 
(supply source)) 
(internal adj PS) 

L 131 and L 132 

L 130 AND L 133 

((batter$3 adj 
presence)) adj (sens$3 
detect$4) 

reverse adj polarity adj 
(detect$3 sens$3) 

L 135 and L 136 

(positive negative) near 
vehicle near connect$2 

((batter$3 adj 
presence)) adj (sens$3 
detect$4) 

(positive negative) near 
vehicle near connect$2 

(US-PG PUB; USPAT; OR ON 
EPO) 

(US-PG PUB; USPAT; OR ON 
EPO) 

(US-PG PUB; USPAT; OR ON 
EPO) 

(US-PG PUB; USPAT; OR ON 
EPO) 

(US-PG PUB; USPAT; OR ON 
EPO) 

(US-PG PUB; USPAT; OR ON 
EPO) 

(US-PG PUB; USPAT; OR ON 
EPO) 

(US-PG PUB; USPAT; OR ON 
EPO) 

(US-PG PUB; USPAT; OR ON 
EPO) 

(US-PG PUB; USPAT; OR ON 
EPO) 

ON 

ON 

ON 

ON 

ON 

ON 

ON 

ON 

ON 

ON 

2018/04/24 
06:18 PM 

2018/04/24 
06:18 PM 

2018/04/24 
06:18 PM 

2018/04/24 
06:18 PM 

2019/01/05 
07:16 PM 

2019/01/05 
07:16 PM 

2019/01/05 
07:16 PM 

2019/01/05 
07:18 PM 

2019/01/05 
09:13 PM 

2019/01/05 
09:13 PM 
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L141 0 

L142 302 

L143 0 

L144 37280 

L145 7 

L146 4703 

L147 37280 

L148 67 

L149 0 

L150 130 

L151 7 

L152 2 

L153 14677 

L157 1 

L158 1 

L159 150 

06/23/2022 06:20:35 PM 

VVorkspace: 16450422 

L 139 and L 140 

((integrated combo 
combination assembly) 
adj jumper) and ((plug 
connector)) 

L 139 and L 142 

(internal adj power adj 
(supply source)) 
(internal adj PS) 

L 139 and L 144 

jump adj start$3 

(internal adj power adj 
(supply source)) 
(internal adj PS) 

L 146 and L 147 

L 145 and L 148 

battery adj (presence 
connection) adj (sens$3 
detect$3) 

L 145 and L 150 

"20040130298" 

(B60L53/14 or 
H02J7/0047 or 
H02J7/0054 or 
H02J7/0029 or 
H02J7/0034 or 
H02J2007 /0062 or 
H02J2007 /005 or 
H02J2001 /006).cpc. 

"9007015".PN. 

"9770992".PN. 

(US-6014016-$ or US-
6157148-$ or US-
5819695-$ or US-
6057055-$ or US-
61684 70-$ or US-
6184794-$ or US-
6240637-$ or US-
440327 4-$ or US-
4413234-$ or US-
4546265-$ or US-
5193212-$ or US-
5194799-$ or US-

(US-PG PUB; USPAT; OR ON 
EPO) 

(US-PG PUB; USPAT; OR ON 
EPO) 

(US-PG PUB; USPAT; OR ON 
EPO) 

(US-PG PUB; USPAT; OR ON 
EPO) 

(US-PG PUB; USPAT; OR ON 
EPO) 

(US-PG PUB; USPAT; OR ON 
EPO) 

(US-PG PUB; USPAT; OR ON 
EPO) 

(US-PG PUB; USPAT; OR ON 
EPO) 

(US-PG PUB; USPAT; OR ON 
EPO) 

(US-PG PUB; USPAT; OR ON 
EPO) 

(US-PG PUB; USPAT; OR ON 
EPO) 

(US-PG PUB; USPAT; OR ON 
EPO) 

(US-PG PUB; USPAT; OR ON 
EPO) 

(US-PG PUB; USPAT; OR ON 
EPO) 

(US-PG PUB; USPAT; OR ON 
EPO) 

(USPAT) OR ON 

ON 

ON 

ON 

ON 

ON 

ON 

ON 

ON 

ON 

ON 

ON 

ON 

ON 

ON 

ON 

ON 

2019/01/05 
09:13 PM 

2019/01/05 
09:24 PM 

2019/01/05 
09:24 PM 

2019/01/05 
09:25 PM 

2019/01/05 
09:25 PM 

2019/01/05 
09:26 PM 

2019/01/05 
09:26 PM 

2019/01/05 
09:26 PM 

2019/01/05 
09:26 PM 

2019/01/05 
09:29 PM 

2019/01/05 
09:29 PM 

2019/01/05 
11 :34 PM 

2019/07/25 
02:58 PM 

2019/10/07 
11 :00 AM 

2019/10/07 
12:07 PM 

2019/10/07 
01 :22 PM 
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06/23/2022 06:20:35 PM 

VVorkspace: 16450422 

5245304-$ or US-

5309031-$ or US-

5685630-$ or US-

5778026-$ or US-

5789099-$ or US-

5811913-$ or US-

5850134-$ or US-

4270834-$ or US-

4270827-$ or US-

427 4043-$ or US-

4303962-$ or US-

4305550-$ or US-

4314193-$ or US-

4320333-$).did. or (US-

4354 725-$ or US-

4374347-$ or US-

4373763-$ or US-

4373762-$ or US-

4377317-$ or US-

4384240-$ or US-

4409538-$ or US-

4467263-$ or US-

44 70654-$ or US-

4496204-$ or US-

4516066-$ or US-

4527223-$ or US-

4552542-$ or US-

4555656-$ or US-

4567 4 76-$ or US-

4785229-$ or US-

4 794315-$ or US-

4808495-$ or US-

4811176-$ or US-

4816972-$ or US-

4924358-$ or US-

4928094-$ or US-

4929522-$ or US-

4959640-$ or US-

5192904-$ or US-

5193198-$ or US-

5204611-$).did. or (US-

5206636-$ or US-

5225760-$ or US-

5237257-$ or US-

5245269-$ or US-

5260636-$ or US-

5267800-$ or US-

5287298-$ or US-

5291388-$ or US-

5304434-$ or US-

5406272-$ or US-

5426358-$ or US-

54 72802-$ or US-

5506488-$ or US-

5528901-$ or US-

5536977-$ or US-

5539610-$ or US-

5587916-$ or US-
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06/23/2022 06:20:35 PM 

VVorkspace: 16450422 

5608303-$ or US-

5614807-$ or US-

5643693-$ or US-

5660946-$ or US-

5662504-$ or US-

5672952-$ or US-

5682050-$ or US-

5689209-$ or US-

5723973-$ or US-

5747891-$).did. or (US-

5796181-$ or US-

5833499-$ or US-

5876423-$ or US-

5886501-$ or US-

5908714-$ or US-

5915224-$ or US-

5916709-$ or US-

5929604-$ or US-

5936317-$ or US-

5940520-$ or US-

5978491-$ or US-

6046445-$ or US-

6078214-$ or US-

60877 40-$ or US-

6091906-$ or US-

6131065-$ or US-

6174618-$ or US-

4245308-$ or US-

4246635-$ or US-

4246544-$ or US-

424 7813-$ or US-

4247753-$ or US-

4258292-$ or US-

4259631-$ or US-

4262278-$ or US-

4271092-$ or US-

4275385-$).did. or (US-

4276236-$ or US-

4281368-$ or US-

4290060-$ or US-

4292840-$ or US-

4307437-$ or US-

4306374-$ or US-

4314194-$ or US-

4316097-$ or US-

4321523-$ or US-

4321646-$ or US-

4322484-$ or US-

4323837-$ or US-

4326161-$ or US-

4330686-$ or US-

4332003-$ or US-

4335375-$ or US-

4335481-$ or US-

4339677-$ or US-

4345154-$ or US-

4355263-$ or US-

4355422-$ or US-
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L160 150 

06/23/2022 06:20:35 PM 

VVorkspace: 16450422 

4356442-$ or US-

4360789-$ or US-

4361730-$ or US-

4368507-$ or US-

4382221-$ or US-

4392185-$).did. or (US-

4395774-$ or US-

4399201-$ or US-

4401856-$ or US-

4410835-$ or US-

4414298-$ or US-

4413364-$ or US-

4415272-$ or US-

4415843-$ or US-

4417240-$ or US-

4416550-$ or US-

4424854-$ or US-

4430396-$ or US-

4432938-$ or US-

4435742-$ or US-

4435486-$ or US-

4445358-$).did. 

(US-6014016-$ or US-

6157148-$ or US-

5819695-$ or US-

6057055-$ or US-

61684 70-$ or US-

6184794-$ or US-

6240637-$ or US-

440327 4-$ or US-

4413234-$ or US-

4546265-$ or US-

5193212-$ or US-

5194799-$ or US-

5245304-$ or US-

5309031-$ or US-

5685630-$ or US-

5778026-$ or US-

5789099-$ or US-

5811913-$ or US-

5850134-$ or US-

4270834-$ or US-

4270827-$ or US-

427 4043-$ or US-

4303962-$ or US-

4305550-$ or US-

4314193-$ or US-

4320333-$).did. or (US-

4354 725-$ or US-

4374347-$ or US-

4373763-$ or US-

4373762-$ or US-

4377317-$ or US-

4384240-$ or US-

4409538-$ or US-

4467263-$ or US-

44 70654-$ or US-

4496204-$ or US-

(USPAT) OR ON ON 2019/10/07 

01 :22 PM 
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06/23/2022 06:20:35 PM 

VVorkspace: 16450422 

4516066-$ or US-

4527223-$ or US-

4552542-$ or US-

4555656-$ or US-

4567 4 76-$ or US-

4785229-$ or US-

4 794315-$ or US-

4808495-$ or US-

4811176-$ or US-

4816972-$ or US-

4924358-$ or US-

4928094-$ or US-

4929522-$ or US-

4959640-$ or US-

5192904-$ or US-

5193198-$ or US-

5204611-$).did. or (US-

5206636-$ or US-

5225760-$ or US-

5237257-$ or US-

5245269-$ or US-

5260636-$ or US-

5267800-$ or US-

5287298-$ or US-

5291388-$ or US-

5304434-$ or US-

5406272-$ or US-

5426358-$ or US-

54 72802-$ or US-

5506488-$ or US-

5528901-$ or US-

5536977-$ or US-

5539610-$ or US-

5587916-$ or US-

5608303-$ or US-

5614807-$ or US-

5643693-$ or US-

5660946-$ or US-

5662504-$ or US-

5672952-$ or US-

5682050-$ or US-

5689209-$ or US-

5723973-$ or US-

5747891-$).did. or (US-

5796181-$ or US-

5833499-$ or US-

5876423-$ or US-

5886501-$ or US-

5908714-$ or US-

5915224-$ or US-

5916709-$ or US-

5929604-$ or US-

5936317-$ or US-

5940520-$ or US-

5978491-$ or US-

6046445-$ or US-

6078214-$ or US-

60877 40-$ or US-
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L161 4959 

06/23/2022 06:20:35 PM 

VVorkspace: 16450422 

6091906-$ or US-
6131065-$ or US-
6174618-$ or US-
4245308-$ or US-
4246635-$ or US-
4246544-$ or US-
424 7813-$ or US-
4247753-$ or US-
4258292-$ or US-
4259631-$ or US-
4262278-$ or US-
4271092-$ or US-
4275385-$).did. or (US-

4276236-$ or US-
4281368-$ or US-
4290060-$ or US-
4292840-$ or US-
4307437-$ or US-
4306374-$ or US-
4314194-$ or US-
4316097-$ or US-
4321523-$ or US-
4321646-$ or US-
4322484-$ or US-
4323837-$ or US-
4326161-$ or US-
4330686-$ or US-
4332003-$ or US-
4335375-$ or US-
4335481-$ or US-
4339677-$ or US-
4345154-$ or US-
4355263-$ or US-
4355422-$ or US-
4356442-$ or US-
4360789-$ or US-
4361730-$ or US-
4368507-$ or US-
4382221-$ or US-
4392185-$).did. or (US-

4395774-$ or US-
4399201-$ or US-
4401856-$ or US-
4410835-$ or US-
4414298-$ or US-
4413364-$ or US-
4415272-$ or US-
4415843-$ or US-
4417240-$ or US-
4416550-$ or US-

4424854-$ or US-
4430396-$ or US-
4432938-$ or US-
4435742-$ or US-
4435486-$ or US-

4445358-$).did. 

jump adj start$3 (US-PG PUB; 
EPO) 

USPAT; OR ON ON 2019/10/07 
01 :28 PM 
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L162 39692 

L163 70 

L164 13669 

L165 331 

L166 135 

L167 0 

L168 0 

L169 10 

L170 4639064 

L171 10 

L172 38 

L173 87 

L174 64 

06/23/2022 06:20:35 PM 

VVorkspace: 16450422 

(internal adj power adj 
(supply source)) 
(internal adj PS) 

L161 and L162 

320/1 OS.eels. 
(H02J7 /0054 or 
H02J7/0034 or 
H02J7/0029 or 
H02J7/0047 or 
H02J2001/006 or 
H02J2007 /005 or 
H02J2007 /0062 or 
H02J7/0063 or 
H02J1/06 or 
H02J2007 /004 or 
H02J2007 /0037).cpc. 

(reverse reversed) adj 
polarity adj (sens$3 
detect$3) 

battery adj (presence 
connection) adj (sens$3 
detect$3) 

L 165 and L 166 

L 163 and (L 165 L 166) 
and L 160 

L 163 and (L 165 L 166) 
and L 164 

(microcontroller 
microcomputer 
microprocessor 
processor controller) 

L 169 and L 170 

((("THE") near3 
("NOCO") near3 
("COMPANY"))) .AS,AA 
NM. 

((("NOOK") near3 
("Jonathan")) OR 
(("NOOK") near3 
("William")) OR 
(("STANFIELD") near3 
("James")) OR 
(("UNDERHILL") near3 
("Derek"))).INV. 

("2002004117 4"1"20040 
066168"1"20040130298 
II I "20050040788" I "2005 
0110467"1"2005025257 
3"1"20070285049"1"201 
00301800"1"201100687 
34"1"20120091944"1"20 

(US-PG PUB; USPAT; OR 
EPO) 

(US-PG PUB; USPAT; OR 
EPO) 

(US-PG PUB; USPAT; OR 
EPO) 

(US-PG PUB; USPAT; OR 
EPO) 

(US-PG PUB; USPAT; OR 
EPO) 

(US-PG PUB; USPAT; OR 
EPO) 

(US-PG PUB; USPAT; OR 
EPO) 

(US-PG PUB; USPAT; OR 
EPO) 

(US-PG PUB; USPAT; OR 
EPO) 

(US-PG PUB; USPAT; OR 
EPO) 

(USPAT) OR 

(US-PGPUB; USPAT; OR 
USOCR; EPO; JPO; 
DERWENT) 

(US-PGPUB; USPAT) OR 

ON ON 

ON ON 

ON ON 

ON ON 

ON ON 

ON ON 

ON ON 

ON ON 

ON ON 

ON ON 

ON ON 

ON ON 

ON ON 

2019/10/07 
01 :28 PM 

2019/10/07 
01 :28 PM 

2019/10/07 
01 :31 PM 

2019/10/07 
01 :32 PM 

2019/10/07 
01 :32 PM 

2019/10/07 
01 :32 PM 

2019/10/07 
01 :34 PM 

2019/10/07 
01 :34 PM 

2019/10/07 
01 :35 PM 

2019/10/07 
01 :35 PM 

2019/10/07 
01 :48 PM 

2019/10/07 
01 :48 PM 

2020/03/02 
07:34 PM 
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L175 474 

L176 20 

L177 0 

L178 8 

L179 2 

L180 13 

L181 1 

L182 3 

L183 3 

L184 240 

06/23/2022 06:20:35 PM 

VVorkspace: 16450422 

130154543"1"20130314 
041 "1"20140159509"1"2 
01 50306964III"2016000 
1666"1"3933140"1"4041 
445"1"4885524"1"49106 
28"1"4931731 "1"508307 
6"1"5111130"1"5189359" 
1"5486434"1"5635817"1" 
5635818"1"5793185"1"5 
795182"1"5921809"1"59 
65998"1"6054 779"1"613 
0519"1"6140796"1"614 7 
471 "1"6212054"1"62624 
92"1"6262559"1"636259 
9"1"6386907"1"6426606" 
1"6632103"1"6648701 "I" 
6756764"1"68037 43"1"6 
822425"1"7148580"1"73 
01303"1"7749031 "1"787 
2361 "1"8076900"1"8172 
603"1"8199024"1"83767 
75"1"8493021 "1"950644 
6"I"9770992"I"D625265 
"l"D649116"I"D689020"I 
"D726109"I"D726114"I" 
D726121 "l"D735665"I" 
D746774").PN. 

reverse near (polarity 
voltage) near detect$3 

battery near isolat$3 
near (sensor detector) 

L175 and L176 

(L175 L176) and L174 

("20180345803").PN. 

("10328808"1"10604024 
"1"20050110467"1"2007 
0278990"1"2018011149 
1"1"20180215274"1"201 
80269703"1"201803428 
91 "1"20180345803"1"20 
190308518"I"5953681 "I 
"9007015"I"9770992").P 
N. 

"9007015".PN. 

"20130154543" 

"9954391 ".pn. 

output near port same 
(receptacle same plug) 

(US-PG PUB; USPAT; OR ON 
EPO) 

(US-PG PUB; USPAT; OR ON 
EPO) 

(US-PG PUB; USPAT; OR ON 
EPO) 

(US-PG PUB; USPAT; OR ON 
EPO) 

(US-PGPUB; USPAT; OR ON 
USOCR; DERWENT) 

(US-PGPUB; USPAT) OR ON 

(US-PGPUB; USPAT) OR ON 

(US-PGPUB; USPAT; OR ON 
USOCR; DERWENT) 

(US-PGPUB; USPAT; OR ON 
USOCR; DERWENT) 

(US-PGPUB; USPAT; OR ON 
USOCR; DERWENT) 

ON 

ON 

ON 

ON 

ON 

ON 

ON 

ON 

ON 

ON 

2020/03/02 
08:29 PM 

2020/03/02 
08:29 PM 

2020/03/02 
08:31 PM 

2020/03/02 
08:32 PM 

2020/03/03 
02:58 PM 

2020/07/13 
10:55 PM 

2020/07/14 
01 :25 PM 

2020/07/16 
01 :04 PM 

2020/07/16 
02:39 PM 

2020/07/16 
02:42 PM 
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L185 5219 

L186 0 

L187 42234 

L188 248140 

L189 2441926 

L190 10187 

L191 11 

L192 240 

L193 1949 

L194 0 

L195 5219 

L196 42234 

L197 248140 

L198 2441926 

L199 10187 

L200 11 

L201 2 

L202 2 

L203 1 

L204 25362 

06/23/2022 06:20:35 PM 

VVorkspace: 16450422 

jump adj start$3 

L 184 and L 185 

(internal adj power adj 
(supply source)) 
(internal adj PS) 

output adj port 

(isolat$3 (batter$3 adj 
presence) adj sens$3) 

(isolat$3 (batter$3 adj 
presence)) adj sens$3 

L 187 and L 188 and 
L 189 and L 190 and 
L185 

(output near port) same 
(receptacle same plug) 

(output near port) and 
(receptacle same plug) 

L 191 and (L 192 L 193) 

jump adj start$3 

(internal adj power adj 
(supply source)) 
(internal adj PS) 

output adj port 

(isolat$3 (batter$3 adj 
presence) adj sens$3) 

(isolat$3 (batter$3 adj 
presence)) adj sens$3 

L 196 and L 197 and 
L 198 and L 199 and 
L195 

"20040130298" 

("20180264959").PN. 

"2009017 4362" 

(B60L53/14 or 
H02J7 /342 or 
H02J7/0047 or 
H02J7/0034 or 
H02J7/0029 or 
H02J 1 /122 or H02J7 /00 
or H02J7 /0048 or 
H02J2310/46).cpc. 
320/1 OS.eels. 

(US-PG PUB; USPAT; OR ON 
EPO) 

(US-PGPUB; USPAT; OR ON 
USOCR; DERWENT) 

(US-PG PUB; USPAT; OR ON 
EPO) 

(US-PG PUB; USPAT; OR ON 
EPO) 

(US-PG PUB; USPAT; OR ON 
EPO) 

(US-PG PUB; USPAT; OR ON 
EPO) 

(US-PG PUB; USPAT; OR ON 
EPO) 

(US-PGPUB; USPAT; OR ON 
USOCR; DERWENT) 

(US-PGPUB; USPAT; OR ON 
USOCR; DERWENT) 

(US-PGPUB; USPAT; OR ON 
USOCR; DERWENT) 

(US-PG PUB; USPAT; OR ON 
EPO) 

(US-PG PUB; USPAT; OR ON 
EPO) 

(US-PG PUB; USPAT; OR ON 
EPO) 

(US-PG PUB; USPAT; OR ON 
EPO) 

(US-PG PUB; USPAT; OR ON 
EPO) 

(US-PG PUB; USPAT; OR ON 
EPO) 

(US-PG PUB; USPAT; OR ON 
EPO) 

(US-PGPUB; USPAT; OR ON 
USOCR; DERWENT) 

(US-PG PUB; USPAT; OR ON 
EPO) 

(US-PG PUB; USPAT; OR ON 
EPO) 

ON 

ON 

ON 

ON 

ON 

ON 

ON 

ON 

ON 

ON 

ON 

ON 

ON 

ON 

ON 

ON 

ON 

ON 

ON 

ON 

2020/07/16 
02:43 PM 

2020/07/16 
02:43 PM 

2020/07/16 
02:44 PM 

2020/07/16 
02:44 PM 

2020/07/16 
02:44 PM 

2020/07/16 
02:44 PM 

2020/07/16 
02:44 PM 

2020/07/16 
02:45 PM 

2020/07/16 
02:45 PM 

2020/07/16 
02:45 PM 

2020/07/16 
04:00 PM 

2020/07/16 
04:00 PM 

2020/07/16 
04:00 PM 

2020/07/16 
04:00 PM 

2020/07/16 
04:00 PM 

2020/07/16 
04:00 PM 

2020/07/16 
04:35 PM 

2020/07/16 
11 :46 PM 

2020/08/07 
07:14 PM 

2020/08/07 
08:21 PM 
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L205 5229 

L206 42408 

L207 249036 

L208 2450598 

L209 10231 

L210 295 

L211 11 

L212 149 

06/23/2022 06:20:35 PM 

VVorkspace: 16450422 

jump adj start$3 

(internal adj power adj 
(supply source)) 
(internal adj PS) 

output adj port 

(isolat$3 (batter$3 adj 
presence) adj sens$3) 

(isolat$3 (batter$3 adj 
presence)) adj sens$3 

reverse adj polarity adj 
(detect$3 sens$3) 

L204 and L205 and 
L206 and L207 and 
(L208 L209) and L210 

(US-6014030-$ or US-
4306374-$ or US-
45594 78-$ or US-
4771451-$ or US-
5378549-$ or US-
5745587-$ or US-
6229381-$ or US-
6232752-$ or US-
4297531-$ or US-
4356442-$ or US-
4370526-$ or US-
4386818-$ or US-
4426678-$ or US-
4459536-$ or US-
4855662-$ or US-
4872199-$ or US-
4927722-$ or US-
4935959-$ or US-
4994 727-$ or US-
5349285-$ or US-
5367250-$ or US-
5371455-$ or US-
5376476-$ or US-
5408223-$ or US-
5410237-$ or US-
5425004-$).did. or (US-
5560442-$ or US-
5571999-$ or US-
5739711-$ or US-
6016044-$ or US-
6042961-$ or US-
6147471-$ or US-

6211642-$ or US-
3783846-$ or US-
4253056-$ or US-
4262353-$ or US-
4272142-$ or US-
4291106-$ or US-
4301407-$ or US-
4314009-$ or US-

(US-PG PUB; USPAT; OR ON 
EPO) 

(US-PG PUB; USPAT; OR ON 
EPO) 

(US-PG PUB; USPAT; OR ON 
EPO) 

(US-PG PUB; USPAT; OR ON 
EPO) 

(US-PG PUB; USPAT; OR ON 
EPO) 

(US-PG PUB; USPAT; OR ON 
EPO) 

(US-PG PUB; USPAT; OR ON 
EPO) 

(USPAT) OR ON 

ON 

ON 

ON 

ON 

ON 

ON 

ON 

ON 

2020/08/07 
08:22 PM 

2020/08/07 
08:22 PM 

2020/08/07 
08:22 PM 

2020/08/07 
08:22 PM 

2020/08/07 
08:22 PM 

2020/08/07 
08:22 PM 

2020/08/07 
08:22 PM 

2020/08/07 
08:24 PM 
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06/23/2022 06:20:35 PM 

VVorkspace: 16450422 

4315973-$ or US-

4321542-$ or US-

4322143-$ or US-

4333721-$ or US-

4343982-$ or US-

4346893-$ or US-

434977 4-$ or US-

4361795-$ or US-

4379267-$ or US-

4380718-$ or US-

4397184-$ or US-

4399499-$ or US-

4399818-$).did. or (US-

4409304-$ or US-

4413248-$ or US-

4413220-$ or US-

4424264-$ or US-

4424812-$ or US-

4431868-$ or US-

4463402-$ or US-

44 73756-$ or US-

4474537-$ or US-

44 79083-$ or US-

4480018-$ or US-

4484145-$ or US-

4485271-$ or US-

4488147-$ or US-

4488110-$ or US-

4489341-$ or US-

4502211-$ or US-

4504556-$ or US-

4507856-$ or US-

4525438-$ or US-

4527111-$ or US-

4528255-$ or US-

4528424-$ or US-

4537174-$ or US-

4550280-$ or US-

4551670-$ or US-

4562128-$).did. or (US-

4564 728-$ or US-

4579790-$ or US-

4581549-$ or US-

4588860-$ or US-

4592087-$ or US-

4592360-$ or US-

4602850-$ or US-

462517 4-$ or US-

4631455-$ or US-

4757250-$ or US-

4770613-$ or US-

4 77 4952-$ or US-

4 77 4993-$ or US-

4782242-$ or US-

4798975-$ or US-

48034 72-$ or US-

4809322-$ or US-

4818340-$ or US-
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L213 0 

L214 3 

06/23/2022 06:20:35 PM 

VVorkspace: 16450422 

4819116-$ or US-
4841203-$ or US-
4871959-$ or US-
4892204-$ or US-
4903318-$ or US-
4907261-$ or US-
4923415-$ or US-
4974588-$ or US-
4990836-$).did. or (US-

4998141-$ or US-
5006427-$ or US-
5007 436-$ or US-
5010307-$ or US-
5020517-$ or US-
5023493-$ or US-
5189359-$ or US-
5191507-$ or US-
5193107-$ or US-
5197085-$ or US-
5198702-$ or US-
52244 76-$ or US-
5229220-$ or US-
5230637-$ or US-
5230967-$ or US-
5240655-$ or US-
5245258-$ or US-
H001236-$ or US-
5253138-$ or US-
5254081-$ or US-
5280459-$ or US-
5281491-$ or US-
5296314-$ or US-
5319300-$ or US-
5325835-$ or US-
5329588-$ or US-
5344725-$).did. or (US-

534 7 440-$ or US-
5370665-$ or US-
5384211-$ or US-
5385512-$ or US-
5404859-$ or US-
54197 45-$ or US-
5425348-$ or US-
5453643-$ or US-
5453715-$ or US-
5463380-$ or US-
5481185-$ or US-
5498984-$ or US-
5508122-$ or US-
5534368-$ or US-

5539820-$).did. 

L205 L206 (L208 or 
L209) L210 L212 

"20160359375" 

(US-PG PUB; USPAT; AND 
EPO) 

(US-PGPUB; USPAT; OR 
USOCR; FIT (CN, EP, 
FR, JP, KR, WO); 
FPRS; EPO; JPO; 

ON ON 

ON ON 

2020/08/07 
08:24 PM 

2021/02/03 
06:42 PM 
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L215 12 

L216 0 

L217 20 

L218 2 

L219 10 

L220 20 

L221 2 

L222 1568 

06/23/2022 06:20:35 PM 

VVorkspace: 16450422 

battery WITH Gump 
ADJ start$3 NEAR 
(device apparatus)) 
SAME (USB universal 
NEAR serial NEAR bus 
NEAR (circuit$2 
(connect$2 coupl$2))) 

battery WITH Gump 
ADJ start$3 NEAR 
(device apparatus)) 
WITH (USB universal 
NEAR serial NEAR bus 
NEAR (circuit$2 
(connect$2 coupl$2))) 
SAME (USB NEAR 
(cable connect$2)) 

battery WITH Gump 
ADJ start$3 NEAR 
(device apparatus)) 
AND (USB universal 
NEAR serial NEAR bus 
NEAR (circuit$2 
(connect$2 coupl$2))) 
AND (USB NEAR 
(cable connect$2)) 

"2009017 4362" 

"9506446". pn. 

Gump ADJ start$3 
NEAR (device 
apparatus)) AND (USB 
universal NEAR serial 
NEAR bus NEAR 
(circuit$2 (connect$2 
coupl$2))) AND (USB 
NEAR (cable 
connect$2)) AND 
((boost up DC/DC DC-
DC DC-to-DC) NEAR 
convert$2) 

"9506446". pn. 

((DC-DC DC-to-DC 
boost DC/DC up) NEAR 
convert$2) WITH 
(resist$2 voltage) NEAR 
divi$4 

DERWENT; IBM_ TDB) 

(US-PG PUB; USPAT; OR 
EPO) 

(US-PG PUB; USPAT; OR 
EPO) 

(US-PG PUB; USPAT; OR 
EPO) 

(US-PGPUB; USPAT; OR 
USOCR; FIT (CN, EP, 
FR, JP, KR, WO); 
FPRS; EPO; JPO; 
DERWENT; IBM_ TDB) 

(US-PGPUB; USPAT; OR 
USOCR; FIT (CN, EP, 
FR, JP, KR, WO); 
FPRS; EPO; JPO; 
DERWENT; IBM_ TDB) 

(US-PG PUB; USPAT; OR 
EPO) 

(US-PG PUB; USPAT; OR 
EPO) 

(US-PG PUB; USPAT; OR 
EPO) 

ON ON 

ON ON 

ON ON 

ON ON 

ON ON 

ON ON 

ON ON 

ON ON 

2021/02/04 
10:11 AM 

2021/02/04 
11 :36 AM 

2021/02/04 
11 :37 AM 

2021/02/04 
06:50 PM 

2021/02/04 
07:34 PM 

2021/02/05 
08:48 AM 

2021/02/05 
10:46 AM 

2021/02/05 
11 :39 AM 
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L223 161 

L224 0 

L225 1962 

L226 355 

L227 0 

L228 315 

L229 54 

L230 474 

L231 1456 

L232 15 

L233 474 

L234 15 

L235 35 

06/23/2022 06:20:35 PM 

VVorkspace: 16450422 

(boost jump) NEAR 
start$3 NEAR (device 
apparatus) 

L223 L222 

((DC-DC DC-to-DC 
boost DC/DC up) NEAR 
convert$2) WITH 
(resist$2 voltage) NEAR 
divi$4 

(boost jump) NEAR 
start$3 NEAR (device 
apparatus) 

L226 L225 

L226 L 185 

(B60L53/14 OR 
H02J7 /004 7 OR 
H02J7 /0054 OR 
H02J7 /0029 OR 
H02J7 /0034 OR 
H02J2007 /0062 OR 
H02J2007 /005 OR 
H02J2001 /006).cpc. 
AND L228 

(usb (universal NEAR 
serial NEAR bus)) 
WITH ((resist$2 
voltage) NEAR divi$4) 

(usb (universal NEAR 
serial NEAR bus)) 

SAME ((resist$2 
voltage) NEAR divi$4) 

L231 L230 L226 

L231 L230 

L 185 L233 

L233 L 121 

(US-PG PUB; USPAT; OR 
EPO) 

(US-PG PUB; USPAT; AND 
EPO) 

(US-PGPUB; USPAT; OR 
USOCR; FPRS; EPO; 
JPO; DERWENT; 
IBM_TDB) 

(US-PGPUB; USPAT; OR 
USOCR; FPRS; EPO; 
JPO; DERWENT; 
IBM_TDB) 

(US-PGPUB; USPAT; AND 
USOCR; FPRS; EPO; 
JPO; DERWENT; 
IBM_TDB) 

(US-PGPUB; USPAT; AND 
USOCR; FPRS; EPO; 
JPO; DERWENT; 
IBM_TDB) 

(US-PG PUB; USPAT; OR 
EPO) 

(US-PGPUB; USPAT; OR 
USOCR; FPRS; EPO; 
JPO; DERWENT; 
IBM_TDB) 

(US-PGPUB; USPAT; OR 
USOCR; FPRS; EPO; 

JPO; DERWENT; 
IBM_TDB) 

(US-PGPUB; USPAT; AND 
USOCR; FPRS; EPO; 
JPO; DERWENT; 
IBM_TDB) 

(US-PGPUB; USPAT; AND 
USOCR; FPRS; EPO; 
JPO; DERWENT; 
IBM_TDB) 

(US-PGPUB; USPAT; AND 
USOCR; FPRS; EPO; 
JPO; DERWENT; 
IBM_TDB) 

(US-PGPUB; USPAT; AND 
USOCR; FPRS; EPO; 
JPO; DERWENT; 

ON ON 

ON ON 

ON ON 

ON ON 

ON ON 

ON ON 

ON ON 

ON ON 

ON ON 

ON ON 

ON ON 

ON ON 

ON ON 

2021/02/05 
11 :40 AM 

2021/02/05 
11 :40 AM 

2021/02/05 
11 :41 AM 

2021/02/05 
11 :41 AM 

2021/02/05 
11 :42 AM 

2021/02/05 
11 :43 AM 

2021/02/05 
11 :44 AM 

2021/02/05 
12:03 PM 

2021/02/05 
12:03 PM 

2021/02/05 
12:04 PM 

2021/02/05 
12:05 PM 

2021/02/05 
12:05 PM 

2021/02/05 
12:06 PM 
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L236 9 

L237 0 

L238 0 

L239 10 

L240 7 

L241 1641 

L242 1 

L243 4 

L244 0 

L245 0 

06/23/2022 06:20:35 PM 

VVorkspace: 16450422 

"9506446". pn. 

L2 WITH (USB 
(universal NEAR serial 
NEAR bus)) NEAR 
input NEAR charg$3 
NEAR circuit$2 

L2 AND (USB 
(universal NEAR serial 
NEAR bus)) NEAR 
input NEAR charg$3 
NEAR circuit$2 

"9506446". pn. 

(USB (universal NEAR 
serial NEAR bus)) 
NEAR input NEAR 
charg$3 NEAR circuit$2 

(USB (universal NEAR 
serial NEAR bus)) 
NEAR input NEAR 
(connect$3 coupl$2 
adapt$3 male female 
mater mating plug 
receptacle) 

L241 L240 

L60 L241 

(Gump ADJ start$3 
NEAR (apparatus 
device module)) L226) 
SAME L241 SAME 
((usb (universal NEAR 

serial NEAR bus)) 
NEAR input NEAR 
connect$2) 

(Gump ADJ start$3 
NEAR (apparatus 
device module)) L226) 
SAME L241 SAME 
((usb (universal NEAR 

IBM_TDB) 

(US-PGPUB; USPAT; 
USOCR; FPRS; EPO; 
JPO; DERWENT; 
IBM_TDB) 

(US-PGPUB; USPAT; 
USOCR; FIT (CN, EP, 
FR, JP, KR, WO); 
FPRS; EPO; JPO; 
DERWENT; IBM_ TDB) 

(US-PGPUB; USPAT; 
USOCR; FIT (CN, EP, 
FR, JP, KR, WO); 
FPRS; EPO; JPO; 
DERWENT; IBM_ TDB) 

(US-PGPUB; USPAT; 
USOCR; FIT (CN, EP, 
FR, JP, KR, WO); 
FPRS; EPO; JPO; 
DERWENT; IBM_ TDB) 

(US-PGPUB; USPAT; 
USOCR; FIT (CN, EP, 
FR, JP, KR, WO); 
FPRS; EPO; JPO; 
DERWENT; IBM_ TDB) 

(US-PGPUB; USPAT; 
USOCR; FIT (CN, EP, 
FR, JP, KR, WO); 
FPRS; EPO; JPO; 
DERWENT; IBM_ TDB) 

(US-PGPUB; USPAT; 
USOCR; FIT (CN, EP, 
FR, JP, KR, WO); 
FPRS; EPO; JPO; 
DERWENT; IBM_ TDB) 

(US-PGPUB; USPAT; 
USOCR; FIT (CN, EP, 
FR, JP, KR, WO); 
FPRS; EPO; JPO; 
DERWENT; IBM_ TDB) 

(US-PG PUB; USPAT; 
EPO) 

(US-PG PUB; USPAT; 
EPO) 

AND ON ON 

OR ON ON 

OR ON ON 

OR ON ON 

OR ON ON 

OR ON ON 

AND ON ON 

AND ON ON 

OR ON ON 

OR ON ON 

2021/02/05 
12:27 PM 

2021/05/24 
10:10 AM 

2021/05/24 
10:47 AM 

2021/05/24 
10:48 AM 

2021/05/24 
11 :56 AM 

2021/05/24 
12:00 PM 

2021/05/24 
12:01 PM 

2021/05/24 
12:04 PM 

2021/05/24 
12:45 PM 

2021/05/24 
12:46 PM 
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L246 0 

L247 0 

L248 0 

L249 0 

L250 7 

L251 0 

L252 0 

L253 163392 

06/23/2022 06:20:35 PM 

VVorkspace: 16450422 

serial NEAR bus)) 
NEAR input NEAR 
charg$3 NEAR 
circuit$2) 

(Gump ADJ start$3 
NEAR (apparatus 
device module)) L226 ) 
AND L241 AND ((usb 
(universal NEAR serial 
NEAR bus)) NEAR 
input NEAR charg$3 
NEAR circuit$2) 

(Gump ADJ start$3 
NEAR (apparatus 
device module)) L226 ) 
AND L241 AND ((usb 
(universal NEAR serial 
NEAR bus)) NEAR 

charg$3 NEAR 
circuit$2) 

L233 L 121 L222 L223 

L2 WITH (USB 
(universal NEAR serial 
NEAR (cable bus 
connect$2))) NEAR 
input NEAR charg$3 
NEAR circuit$2 

((USB (universal NEAR 
serial NEAR (cable bus 
connect$2))) NEAR 
input NEAR charg$3 
NEAR circuit$2) 

L231 L233 L241 L228 

L231 L233 L241 L205 

((USB (universal NEAR 
serial NEAR bus)) input 
NEAR charg$3 NEAR 
circuit$2) WITH (USB 
NEAR (connector 
coupler)) 

(US-PG PUB; USPAT; 
EPO) 

(US-PG PUB; USPAT; 
EPO) 

(US-PGPUB; USPAT; 
USOCR; FPRS; EPO; 
JPO; DERWENT; 
IBM_TDB) 

(US-PGPUB; USPAT; 
USOCR; FIT (CN, EP, 
FR, JP, KR, WO); 
FPRS; EPO; JPO; 
DERWENT; IBM_ TDB) 

(US-PGPUB; USPAT; 
USOCR; FIT (CN, EP, 
FR, JP, KR, WO); 
FPRS; EPO; JPO; 
DERWENT; IBM_ TDB) 

(US-PGPUB; USPAT; 
USOCR; FIT (CN, EP, 
FR, JP, KR, WO); 
FPRS; EPO; JPO; 
DERWENT; IBM_ TDB) 

(US-PGPUB; USPAT; 
USOCR; FIT (CN, EP, 
FR, JP, KR, WO); 
FPRS; EPO; JPO; 
DERWENT; IBM_ TDB) 

(US-PGPUB; USPAT; 
USOCR; FIT (AU, AP, 
AT, BE, BG, BR, BY, 
CA, CH, CN, CS, CU, 
CZ, DD, DE, DK, EA, 
EE, EP, ES, Fl, FR, GB, 
HR, HU, ID, IE, IL, IS, 
IT, JP, KR, LT, LU, LV, 
MA, OA, RU, SU, WO, 
MC, MD, MY, NL, NO, 

OR ON ON 

OR ON ON 

AND ON ON 

OR ON ON 

OR ON ON 

AND ON ON 

AND ON ON 

OR ON ON 

2021/05/24 
12:46 PM 

2021/05/24 
12:46 PM 

2021/06/21 
03:31 PM 

2021/06/21 
03:32 PM 

2021/06/21 
03:33 PM 

2021/06/21 
03:49 PM 

2021/06/21 
03:50 PM 

2021/11/15 
10:30 AM 
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L255 6101 
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L257 0 

06/23/2022 06:20:35 PM 
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external NEAR USB 
NEAR charg$3 

Gump boost) ADJ 
start$3 

power NEAR supply 

L253 L254 L255 L256 

NZ, PH, PL, PT, RO, 
RS, SE, SG, SI, SK, 
TH, TN, TR, TW, UA, 
VN); FPRS; EPO; 
JPO; DERWENT; 
IBM_TDB) 

(US-PGPUB; USPAT; 
USOCR; FIT (AU, AP, 
AT, BE, BG, BR, BY, 
CA, CH, CN, CS, CU, 
CZ, DD, DE, DK, EA, 
EE, EP, ES, Fl, FR, GB, 
HR, HU, ID, IE, IL, IS, 
IT, JP, KR, LT, LU, LV, 
MA, OA, RU, SU, WO, 
MC, MD, MY, NL, NO, 
NZ, PH, PL, PT, RO, 
RS, SE, SG, SI, SK, 
TH, TN, TR, TW, UA, 
VN); FPRS; EPO; 
JPO; DERWENT; 
IBM_TDB) 

(US-PG PUB; USPAT; 
EPO) 

(US-PGPUB; USPAT; 
USOCR; FIT (AU, AP, 
AT, BE, BG, BR, BY, 
CA, CH, CN, CS, CU, 
CZ, DD, DE, DK, EA, 
EE, EP, ES, Fl, FR, GB, 
HR, HU, ID, IE, IL, IS, 
IT, JP, KR, LT, LU, LV, 
MA, OA, RU, SU, WO, 
MC, MD, MY, NL, NO, 
NZ, PH, PL, PT, RO, 
RS, SE, SG, SI, SK, 
TH, TN, TR, TW, UA, 
VN); FPRS; EPO; 
JPO; DERWENT; 
IBM_TDB) 

(US-PGPUB; USPAT; 
USOCR; FIT (AU, AP, 
AT, BE, BG, BR, BY, 
CA, CH, CN, CS, CU, 
CZ, DD, DE, DK, EA, 
EE, EP, ES, Fl, FR, GB, 
HR, HU, ID, IE, IL, IS, 
IT, JP, KR, LT, LU, LV, 
MA, OA, RU, SU, WO, 

MC, MD, MY, NL, NO, 
NZ, PH, PL, PT, RO, 
RS, SE, SG, SI, SK, 
TH, TN, TR, TW, UA, 
VN); FPRS; EPO; 
JPO; DERWENT; 
IBM_TDB) 

OR ON ON 

OR ON ON 

OR ON ON 

AND ON ON 

2021/11/15 
10:47 AM 

2021/11/15 
10:51 AM 

2021/11/15 
10:51 AM 

2021/11/15 
10:52 AM 
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(L223 L226) AND L253 

AND L254 AND L255 

AND L256 

(L223 L226) AND L253 

AND L254 AND L255 

"20120187897".pn. 

"20080157732".pn. 

(US-PGPUB; USPAT; 

USOCR; FIT (AU, AP, 

AT, BE, BG, BR, BY, 

CA, CH, CN, CS, CU, 

CZ, DD, DE, DK, EA, 

EE, EP, ES, Fl, FR, GB, 

HR, HU, ID, IE, IL, IS, 

IT, JP, KR, LT, LU, LV, 

MA, OA, RU, SU, WO, 

MC, MD, MY, NL, NO, 

NZ, PH, PL, PT, RO, 

RS, SE, SG, SI, SK, 

TH, TN, TR, TW, UA, 

VN); FPRS; EPO; 

JPO; DERWENT; 

IBM_TDB) 

(US-PGPUB; USPAT; 

USOCR; FIT (AU, AP, 

AT, BE, BG, BR, BY, 

CA, CH, CN, CS, CU, 

CZ, DD, DE, DK, EA, 

EE, EP, ES, Fl, FR, GB, 

HR, HU, ID, IE, IL, IS, 

IT, JP, KR, LT, LU, LV, 

MA, OA, RU, SU, WO, 

MC, MD, MY, NL, NO, 

NZ, PH, PL, PT, RO, 

RS, SE, SG, SI, SK, 

TH, TN, TR, TW, UA, 

VN); FPRS; EPO; 

JPO; DERWENT; 

IBM_TDB) 

(US-PGPUB; USPAT; 

USOCR; FIT (AU, AP, 

AT, BE, BG, BR, BY, 

CA, CH, CN, CS, CU, 

CZ, DD, DE, DK, EA, 

EE, EP, ES, Fl, FR, GB, 

HR, HU, ID, IE, IL, IS, 

IT, JP, KR, LT, LU, LV, 

MA, OA, RU, SU, WO, 

MC, MD, MY, NL, NO, 

NZ, PH, PL, PT, RO, 

RS, SE, SG, SI, SK, 

TH, TN, TR, TW, UA, 

VN); FPRS; EPO; 

JPO; DERWENT; 

IBM_TDB) 

(US-PGPUB; USPAT; 

USOCR; FIT (AU, AP, 

AT, BE, BG, BR, BY, 

CA, CH, CN, CS, CU, 

CZ, DD, DE, DK, EA, 

EE, EP, ES, Fl, FR, GB, 

HR, HU, ID, IE, IL, IS, 

IT, JP, KR, LT, LU, LV, 

MA, OA, RU, SU, WO, 

OR ON ON 

OR ON ON 

OR ON ON 

OR ON ON 

2021/11/15 

10:57 AM 

2021/11/15 

11 :02 AM 

2022/03/02 

06:36 PM 

2022/03/02 

07:33 PM 
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L263 1 

L264 199 
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"9093855".pn. 

L253 L254 L255 L256 

("10084173" OR 

"10128483" OR 

"10218172" OR 

"10328806" OR 

"10328808" OR 

"10461545" OR 

"10604024" OR 

"10981452" OR 

"20010003827" OR 

"20010025618" OR 

"20020007500" OR 

"20020007699" OR 

"20020121877" OR 

"20020155752" OR 

"20030096158" OR 

"20030141845" OR 

"20040066168" OR 

"20040106038" OR 

MC, MD, MY, NL, NO, 

NZ, PH, PL, PT, RO, 

RS, SE, SG, SI, SK, 

TH, TN, TR, TW, UA, 

VN); FPRS; EPO; 

JPO; DERWENT; 

IBM_TDB) 

(US-PGPUB; USPAT; 

USOCR; FIT (AU, AP, 

AT, BE, BG, BR, BY, 

CA, CH, CN, CS, CU, 

CZ, DD, DE, DK, EA, 

EE, EP, ES, Fl, FR, GB, 

HR, HU, ID, IE, IL, IS, 

IT, JP, KR, LT, LU, LV, 

MA, OA, RU, SU, WO, 

MC, MD, MY, NL, NO, 

NZ, PH, PL, PT, RO, 

RS, SE, SG, SI, SK, 

TH, TN, TR, TW, UA, 

VN); FPRS; EPO; 

JPO; DERWENT; 

IBM_TDB) 

(US-PGPUB; USPAT; 

USOCR; FIT (AU, AP, 

AT, BE, BG, BR, BY, 

CA, CH, CN, CS, CU, 

CZ, DD, DE, DK, EA, 

EE, EP, ES, Fl, FR, GB, 

HR, HU, ID, IE, IL, IS, 

IT, JP, KR, LT, LU, LV, 

MA, OA, RU, SU, WO, 

MC, MD, MY, NL, NO, 

NZ, PH, PL, PT, RO, 

RS, SE, SG, SI, SK, 

TH, TN, TR, TW, UA, 

VN); FPRS; EPO; 

JPO; DERWENT; 

IBM_TDB) 

(US-PGPUB; USPAT) 

OR ON ON 

AND ON OFF 

AND ON ON 

2022/06/21 

07:25 PM 

2022/06/23 

04:55 PM 

2022/06/23 

05:11 PM 
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"2004012481 0" OR 

"20040130298" OR 

"20040150373" OR 

"20040239290" OR 

"20050082833" OR 

"20050116688" OR 

"20050162124" OR 

"20050213867" OR 

"20060071631" OR 

"20060176011" OR 

"2006022061 0" OR 

"20060244412" OR 

"20070132427" OR 

"20070132537" OR 

"20070178777" OR 

"20070182363" OR 

"20070278990" OR 

"20080131764" OR 

"20080143290" OR 

"200801504 73" OR 

"20080157732" OR 

"20090026837" OR 

"20090039712" OR 

"20090108814" OR 

"20090174362" OR 

"20090218988" OR 

"20090236859" OR 

"20090253312" OR 

"20100001682" OR 

"20100013302" OR 

"20100052620" OR 

"20100055546" OR 

"20100129723" OR 

"20100164439" OR 

"20100173182" OR 

"20100181959" OR 

"20100244766" OR 

"20100283623" OR 

"20110117408" OR 

"20110127947" OR 

"20110140651" OR 

"20110175461" OR 

"201102504 73" OR 

"20110268996" OR 

"20110279089" OR 

"20110308856" OR 

"20120013189" OR 

"20120025766" OR 

"20120038365" OR 

"20120068662" OR 

"20120126818" OR 

"20120139498" OR 

"20120169116" OR 

"20120187897" OR 

"20120270097" OR 

"20120295150" OR 

"20120299533" OR 

"201300844 71" OR 
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"20130104817" OR 

"20130154544" OR 

"20130154550" OR 

"20130162029" OR 

"20130241498" OR 

"20130295444" OR 

"20140045001" OR 

"20140077755" OR 

"20140084844" OR 

"20140113463" OR 

"20140127550" OR 

"20140139175" OR 

"20140210399" OR 

"20140368155" OR 

"2015001217 4" OR 

"20150015184" OR 

"20150037662" OR 

"20150054336" OR 

"20150087182" OR 

"20150222060" OR 

"20150236329" OR 

"20150340907" OR 

"20150366538" OR 

"20150380697" OR 

"20160111914" OR 

"20160141728" OR 

"20160155996" OR 

"20160181587" OR 

"20170084899" OR 

"20170309872" OR 

"20180369599" OR 

"20190081472" OR 

"3085187'' OR 

"3105183" OR 

"3267452" OR 

"3590357" OR 

"3638108" OR 

"4142771" OR 

"4740740" OR 

"4972135" OR 

"4990723" OR 

"5194799" OR 

"5281904" OR 

"5319298" OR 

"5496658" OR 

"5589757" OR 

"5637978" OR 

"5707257" OR 

"5716735" OR 

"5820407" OR 

"5831350" OR 

"5953681" OR 

"6002235" OR 

"6037778" OR 

"6057667" OR 

"6144110" OR 

"6160381" OR 

"6215273" OR 
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"6222342" OR 

"6249106" OR 

"6271605" OR 

"63007 42" OR 

"6344733" OR 

"6384573" OR 

"6424158" OR 

"6650086" OR 

"6679212" OR 

"6679708" OR 

"6759833" OR 

"677 4607" OR 

"6799993" OR 

"6822425" OR 

"6856764" OR 

"6919704" OR 

"7015674" OR 

"7017055" OR 

"7095339" OR 

"733934 7" OR 

"7345450" OR 

"7508171" OR 

"7514900" OR 

"7579811" OR 

"7656118" OR 

"7675261" OR 

"7679317" OR 

"7791319" OR 

"784 7520" OR 

"7868582" OR 

"7893558" OR 

"7893655" OR 

"7893657" OR 

"8030900" OR 

"8076900" OR 

"8125181" OR 

"8221915" OR 

"8362745" OR 

"8376775" OR 

"8493021" OR 

"8686688" OR 

"8736227" OR 

"878624 7" OR 

"8994327" OR 

"9007023" OR 

"9048666" OR 

"9070938" OR 

"9153978" OR 

"9197079" OR 

"9243601" OR 

"9263717" OR 

"9263907" OR 

"9287725" OR 

"9525297" OR 

"9537136" OR 

"9601800" OR 

"9608294" OR 

"9718419" OR 
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L265 0 

L266 0 

L267 1 

L268 1 

L269 7 

L270 7 

L271 7 

L272 7 
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"97 48541" OR 
"97 48778" OR 
"9809183" OR 
"9871392" OR 
"987 4611" OR 
"9954391" OR 
"D597029").pn. 

L264 AND (boost (step 
ADJ up) step-up) NEAR 
converter SAME 
charg$3 nears( internal 
NEAR battery) SAME 
(USB (universal NEAR 
serial NEAR bus)) 

L264 AND (boost (step 
ADJ up) step-up) NEAR 
converter AND 
(charg$3 nears( internal 
NEAR battery) SAME 
(USB (universal NEAR 
serial NEAR bus))) 

L264 AND (boost (step 
ADJ up) step-up) NEAR 
converter AND charg$3 
SAME (USB (universal 
NEAR serial NEAR 
bus)) 

L264 AND (boost (step 
ADJ up) step-up) NEAR 
converter AND charg$3 
AND (USB (universal 
NEAR serial NEAR 
bus)) 

L264 AND (boost (step 
ADJ up) step-up) NEAR 
converter AND charg$3 
AND (USB (universal 
NEAR serial NEAR 
bus)) 

L264 AND (boost (step 
ADJ up) step-up) NEAR 
converter AND charg$3 
AND (USB (universal 
NEAR serial NEAR 
bus)) 

L264 AND (boost (step 
ADJ up) step-up) NEAR 
converter AND charg$3 
AND (USB (universal 
NEAR serial NEAR 
bus)) 

L264 AND (boost (step 
ADJ up) step-up) NEAR 
converter AND charg$3 
SAME (USB (universal 

(US-PGPUB; USPAT) AND ON 

(US-PGPUB; USPAT) AND ON 

(US-PGPUB; USPAT) AND ON 

(US-PGPUB; USPAT) AND ON 

(US-PGPUB; USPAT) OR ON 

(US-PGPUB; USPAT) OR ON 

(US-PGPUB; USPAT) OR ON 

(US-PGPUB; USPAT) OR ON 

ON 

ON 

ON 

ON 

ON 

ON 

ON 

ON 

2022/06/23 
05:13 PM 

2022/06/23 
05:13 PM 

2022/06/23 
05:14 PM 

2022/06/23 
05:15 PM 

2022/06/23 
05:15 PM 

2022/06/23 
05:15 PM 

2022/06/23 
05:15 PM 

2022/06/23 
05:15 PM 
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L273 7 L269 L270 L271 L272 (US-PGPUB; USPAT) 

PE2E SEARCH - Search History (Interference) 

Ref# Hits 

N111 0 

N112 0 

N113 0 

N114 0 

N115 0 

N116 0 

06/23/2022 06:20:35 PM 

VVorkspace: 16450422 

$earch Query DBs 

Gump and vehicle and (US-PGPUB; USPAT) 

internal and power and 
supply and polarity and 
output$2 and isolation 
and sensor and reverse 
and polarity and sensor 
and switch and 
microcontrol$3 and 
input and signal$2).clm. 

(vehicle and internal (US-PGPUB; USPAT) 

and power and supply 
and polarity and 
output$2 and isolation 
and sensor and reverse 
and polarity and sensor 
and switch and 
microcontrol$3 and 
input and signal$2).clm. 

(vehicle and internal (US-PGPUB; USPAT) 

and power and supply 
and output$2 and 
isolation and sensor 
and reverse and polarity 
and sensor and switch 
and microcontrol$3 and 
input and signal$2).clm. 

(vehicle and internal (US-PGPUB; USPAT) 

and power and supply 
and output$2 and 
isolation and sensor 
and reverse and polarity 
and switch and 
microcontrol$3 and 
input and signal$2).clm. 

(vehicle and internal (US-PGPUB; USPAT) 

and power and supply 
and output$2 and 
isolation and sensor 
and reverse and polarity 

and switch$3 and 
microcontrol$3 and 
input and signal$2).clm. 

(vehicle and power and (US-PGPUB; USPAT) 

supply and output$2 
and isolation and 
sensor and reverse and 

OR ON 

Default Plurals 
pperator 

OR OFF 

OR OFF 

OR OFF 

OR OFF 

OR OFF 

OR OFF 

ON 2022/06/23 
05:16 PM 

British rTime Stamp 
Equivalents 

OFF 

OFF 

OFF 

OFF 

OFF 

OFF 

2015/01/29 

04:50 PM 

2015/01/29 

04:50 PM 

2015/01/29 

04:50 PM 

2015/01/29 

04:51 PM 

2015/01/29 

04:51 PM 

2015/01/29 

04:52 PM 
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N117 0 

N118 0 

N119 0 

N120 0 

N154 4 

N155 4 

N156 4 

N157 6 

N158 6 

06/23/2022 06:20:35 PM 

VVorkspace: 16450422 

polarity and switch$3 
and microcontrol$3 and 
input and signal$2).clm. 

(vehicle and power and 
supply and output$2 
and isolation and 
sensor and reverse and 
polarity and switch$3 
and microcontrol$3 and 
signal$2).clm. 

(vehicle and power and 
supply and output$2 
and isolation and 
sensor and reverse and 
polarity and switch$3 
and microcontrol$3 and 
signal$1).clm. 

(power and supply and 
output$2 and isolation 
and sensor and reverse 
and polarity and 
switch$3 and 
microcontrol$3 and 
signal$1).clm. 

(power and supply and 
output$2 and isolation 
and sensor and 
revers$3 and polarity 
and switch$3 and 
microcontrol$3 and 
signal$1).clm. 

(supply and output$2 
and isolat$3 and sensor 
and revers$3 and 
polarity and switch$3 
and microcontrol$3 and 
signal$1).clm. 

(supply and output$4 
and isolat$3 and sensor 
and revers$3 and 
polarity and switch$3 
and microcontrol$3 and 
signal$1).clm. 

N154 and N155 

(power AND supply 
AND output$4 AND 

isolat$3 AND sensor 
AND revers$3 AND 
polarity AND switch$3 
AND microcontrol$3 
AND signal$1 AND 
USBAND 

connect$2).clm. 

(power AND supply 

(US-PGPUB; USPAT) OR OFF OFF 

(US-PGPUB; USPAT) OR OFF OFF 

(US-PGPUB; USPAT) OR OFF OFF 

(US-PGPUB; USPAT) OR OFF OFF 

(US-PGPUB; USPAT) OR OFF OFF 

(US-PGPUB; USPAT) OR OFF OFF 

(US-PGPUB; USPAT) OR OFF OFF 

(US-PGPUB; USPAT) OR OFF OFF 

(US-PGPUB; USPAT) OR OFF OFF 

2015/01/29 

04:52 PM 

2015/01/29 

04:52 PM 

2015/01/29 

04:53 PM 

2015/01/29 

04:53 PM 

2019/07/25 

05:23 PM 

2019/07/25 

05:23 PM 

2019/07/25 

05:24 PM 

2021/11/15 

11 :13 AM 

2022/03/02 
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N159 6 

06/23/2022 06:20:35 PM 

VVorkspace: 16450422 

AND output$4 AND 
sensor AND revers$3 
AND polarity AND 
switch$3 AND 
microcontrol$3 AND 
signal$1 AND USB 
AND connect$2).clm. 

(power AND supply 
AND output$4 AND 
sens$3 AND revers$3 
AND polar$3 AND 
switch$3 AND 
microcontrol$3 AND 
signal$1 AND USB 
AND connect$2).clm. 

(US-PGPUB; USPAT) OR OFF OFF 

10:13 PM 

2022/06/23 
04:54 PM 
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