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PORTABLE VEHICLE BATTERY JUMP START APPARATUS WITH SAFETY
PROTECTION AND JUMPER CABLE DEVICE THEREOF
BACKGROUND OF THE INVENTION

The present invention relates generally to apparatus for jump-starting a vehicle
having a depleted or discharged battery. Prior art devices are known, which provide
either a pair of electrical connector cables that connect a fully-charged battery of
another vehicle to the engine start circuit of the dead battery vehicle, or portable booster
devices which include a fully-charged battery which can be connected in circuit with the
vehicle's engine starter through a pair of cables.

Problems with the prior art arose when either the jumper terminals or clamps of
the cables were inadvertently brought into contact with each other while the other ends
were connected to a charged battery, or when the positive and negative terminals were
connected to the opposite polarity terminals in the vehicle to be jumped, thereby
causing a short circuit resulting in sparking and potential damage to batteries and/or
bodily injury.

Various attempts to eliminate these problems have been made in the prior art.
U.S. Patent No. 6,212,054 issued April 3, 2001, discloses a battery booster pack that is
polarity sensitive and can detect proper and improper connections before providing a
path for electric current flow. The device uses a set of LEDs connected to optical
couplers oriented by a control circuit. The control circuit controls a solenoid assembly
controlling the path of power current. The control circuit causes power current to flow
through the solenoid assembly only if the points of contact of booster cable clamp

connections have been properly made.
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U.S. Patent No. 6,632,103 issued October 14, 2003, discloses an adaptive
booster cable connected with two pairs of clips, wherein the two pairs of clips are
respectively attached to two batteries to transmit power from one battery to the other
battery. The adaptive booster cable includes a polarity detecting unit connected to each
clip, a switching unit and a current detecting unit both provided between the two pairs of
clips. After the polarity of each clip is sensed by the polarity detecting unit, the switching
unit generates a proper connection between the two batteries. Therefore, the positive
and negative terminals of the two batteries are correctly connected based on the
detected result of the polarity detecting unit.

U.S. Patent No. 8,493,021 issued July 23, 2013, discloses apparatus that
monitors the voltage of the battery of a vehicle to be jump started and the current
delivered by the jump starter batteries to determine if a proper connection has been
established and to provide fault monitoring. Only if the proper polarity is detected can
the system operate. The voltage is monitored to determine open circuit, disconnected
conductive clamps, shunt cable fault, and solenoid fault conditions. The current through
the shunt cable is monitored to determine if there'is a battery explosion risk, and for
excessive current conditions presenting an overheating condition, which may result in
fire. The system includes an internal battery to provide the power to the battery of the
vehicle to be jump started. Once the vehicle is started, the unit automatically electrically
disconnects from the vehicle's battery.

U.S. Patent No. 5,189,359 issued February 23, 1993, discloses a jumper cable
device having two bridge rectifiers for developing a reference voltage, a four-input

decoder for determining which terminals are to be connected based on a comparison of
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the voltage at each of the four terminals to the reference voltage, and a pair of relays for
effecting the correct connection depending on the determination of the decoder. No
connection will be made unless only one terminal of each battery has a higher voltage
than the reference voltage, indicating "positive" terminals, and one has a lower voltage
than the reference voltage, indicating "negative" terminals, and that, therefore, the two
high voltage terminals may be connected and the two lower voltage terminals may be
connected. Current flows once the appropriate relay device is closed. The relay device
is preferably a MOSFET combined with a series array of photodiodes that develop
MOSFET gate-closing potential when the decoder output causes an LED to light.

U.S. Patent No. 5,795,182 issued August 18, 1998, discloses a polarity
independent set of battery jumper cables for jumping a first battery to a second battery.
The apparatus includes a relative polarity detector for detecting whether two batteries
are configured cross or parallel. A three-position high current capacity crossbar pivot
switch is responsive to the relative polarity detector for automatically connecting the
plus terminals of the two batteries together and the minus terminals of the two batteries
together regardless of whether the configuration detected is cross or parallel, and an
undercurrent detector and a delay circuit for returning the device to its ready and
unconnected state after the device has been disconnected from one of the batteries.
The crossbar pivot switch includes two pairs of contacts, and a pivot arm that pivots
about two separate points to ensure full electrical contact between the pairs of contacts.
The invention can also be used to produce a battery charger that may be connected to

a battery without regard to the polarity of the battery.
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U.S. Patent No. 6,262,492 issued July 17, 2001, discloses a car battery jumper
cable for accurately coupling an effective power source to a failed or not charged
battery, which includes a relay switching circuit connected to the power source and the
battery by two current conductor pairs. First and second voltage polarity recognition
circuits are respectively connected to the power source and the battery by a respective
voltage conductor pair to recognize the polarity of the power source and the battery. A
logic recognition circuit produces a control signal subject to the polarity of the power
source and the battery, and a driving circuit controlled by the control signal from the
logic recognition circuit drives the relay switching circuit, enabling the two poles of the
power source to be accurately coupled to the two poles of the battery.

U.S. Patent No. 5,635,817 issued June 3, 1997, discloses a vehicle battery
charging device that includes a control housing having cables including a current
limiting device to prevent exceeding of a predetermined maximum charging current of
about 40 to 60 amps. The control housing includes a polarity detecting device to verify
the correct polarity of the connection of the terminals of the two batteries and to
electrically disconnect the two batteries if there is an incorrect polarity.

U.S. Patent No. 8,199,024 issued June 12, 2012, discloses a safety circuit in a
low-voltage connecting system that leaves the two low-voltage systems disconnected
until it determines that it is safe to make a connection. When the safety circuit
determines that no unsafe conditions exist and that it is safe to connect the two low-
voltage systems, the safety circuit may connect the two systems by way of a "soft start"
that provides a connection between the two systems over a period of time that reduces

or prevents inductive voltage spikes on one or more of the low-voltage systems. When
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one of the low-voltage systems has a completely-discharged battery incorporated into i,
a method is used for detection of proper polarity of the connections between the low-
voltage systems. The polarity of the discharged battery is determined by passing one or
more test currents through it and determining whether a corresponding voltage rise is
observed.

U.S. Patent No. 5,793,185 issued August 11, 1998, discloses a hand-held jump
starter having control components and circuits to prevent overcharging and incorrect
connection to batteries.

While the prior art attempted solutions to the abovementioned problems as
discussed above, each of the prior art solutions suffers from other shortcomings, either
in complexity, cost or potential for malfunction. Accordingly, there exists a need in the
art for further improvements to vehicle jump start devices.

SUMMARY OF THE INVENTION

In accordance with an aspect of the invention, apparatus is provided for jump
starting a vehicle engine, including: an internal power supply; an output port having
positive and negative polarity outputs; a vehicle battery isolation sensor connected in
circuit with said positive and negative polarity outputs, configured to detect presence of
a vehicle battery connected between said positive and negative polarity outputs; a
reverse polarity sensor connected in circuit with said positive and negative polarity
outputs, configured to detect polarity of a vehicle battery connected between said
positive and negative polarity outputs; a power FET switch connected between said
internal power supply and said output port; and a microcontroller configured to receive

input signals from said vehicle isolation sensor and said reverse polarity sensor, and to
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provide an output signal to said power FET switch, such that said power FET switch is
turned on to connect said internal power supply to said output port in response to
signals from said sensors indicating the presence of a vehicle battery at said output port
and proper polarity connection of positive and negative terminals of said vehicle battery
with said positive and negative polarity outputs.

In accordance with another aspect of the invention, the internal power supply is a
rechargeable lithium ion battery pack.

In accordance with yet another aspect of the invention, a jumper cable device is
provided, having a plug configured to plug into an output port of a handheld battery
charger booster device having an internal power supply; a pair of cables integrated with
the plug at one respective end thereof; said pair of cables being configured to be
separately connected to terminals of a battery at another respective end thereof.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a functional block diagram of a handheld vehicle battery boost apparatus
in accordance with one aspect of the present invention;

Figs. 2A - 2C are schematic circuit diagrams of an example embodiment of a
handheld vehicle battery boost apparatus in accordance with an aspect of the invention;

Fig. 3 is a perspective view of a handheld jump starter booster device in
accordance with one example embodiment of the invention; and

Fig. 4 is a plan "view of a jumper cable usable with the handheld jump starter
booster device in accordance with another aspect of the invention.

DETAILED DESCRIPTION OF THE INVENTION
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FIG. 1 is a functional block diagram of a handheld battery booster according to
one aspect of the invention. At the heart of the handheld battery booster is a lithium
polymer battery pack 32, which stores sufficient energy to jump start a vehicle engine
served by a conventional 12 volt lead-acid or valve regulated lead-acid battery. In one
example embodiment, a high-surge lithium polymer battery pack includes three 3.7V,
2666 mAh lithium polymer batteries in a 3S1P configuration. The resulting battery pack
provides 11.1V, 2666Ah (8000Ah at 3.7V, 29.6Wh). Continuous discharge current is
25C (or 200 amps), and burst discharge current is 50C (or 400 amps). The maximum
charging current of the battery pack is 8000mA (8 amps).

A programmable microcontroller unit (MCU) 1 receives various inputs and
produces informational as well as control outputs. The programmable MCU 1 further
provides flexibility to the system by allowing updates in functionality and system
parameters, without requiring any change in hardware. According to one example
embodiment, an 8 bit microcontroller with 2K x 15 bits of flash memory is used to control
the system. One such microcontroller is the HT67F30, which is commercially available
from Holtek Semiconductor Inc.

A car battery reverse sensor 10 monitors the polarity of the vehicle battery 72
when the handheld battery booster device is connected to the vehicle's electric system.
As explained below, the booster device prevents the lithium battery pack from being
connected to the vehicle battery 72 when the terminals of the battery 72 are connected
to the wrong terminals of the booster device. A battery presence sensor (e.g. car battery
isolation sensor 12) detects whether or not a vehicle battery 72 is present and

connected to the booster device, and prevents the lithium battery pack from being
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connected to the output terminals of the booster device unless there is a good (e.g.
chargeable) battery present and connected to the output terminals.

A smart switch FET circuit 15 electrically switches the handheld battery booster
lithium battery to the vehicle's electric system only when the vehicle battery is
determined by the MCU 1 to be present (in response to a detection signal provided by
isolation sensor 12) and connected with the correct polarity (in response to a detection
signal provided by reverse sensor 10). A lithium battery temperature sensor 20 monitors
the temperature of the lithium battery pack 32 to detect overheating due to high ambient
temperature conditions and overextended current draw during jump starting. A lithium
battery voltage measurement circuit 24 monitors the voltage of the lithium battery pack
32 to prevent the voltage potential from rising too high during a charging operation and
from dropping too low during a discharge operation.

Lithium battery back-charge protection diodes 28 prevent any charge current
being delivered to the vehicle battery 72 from flowing back to the lithium battery pack 32
from the vehicle's electrical system. Flashlight LED circuit 36 is provided to furnish a
flashlight function for enhancing light under a vehicle's hood in dark conditions, as well
as providing SOS and strobe lighting functions for safety purposes when a vehicle may
be disabled in a potentially dangerous location. Voltage regulator 42 provides regulation
of internal operating voltage for the microcontroller and sensors. On/Off manual mode
and flashlight switches 46 allow the user to control power-on for the handheld battery
booster device, to control manual override operation if the vehicle has no battery, and to
control the flashlight function. The manual button functions only when the booster

device is powered on. This button allows the user to jump-start vehicles that have either
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a missing battery, or the battery voltage is so low that automatic detection by the MCU
is not possible. When the user presses and holds the manual override button for a
predetermined period time (such as three seconds) to prevent inadvertent actuation of
the manual mode, the internal lithium ion battery power is switched to the vehicle
battery connect port. The only exception to the manual override is if the car battery is
connected in reverse. If the car battery is connected in reverse, the internal lithium
battery power shall never be switched to the vehicle battery connect port.

USB charge circuit 52 converts power from any USB charger power source,
charge voltage and current for charging the lithium battery pack 32. USB output 56
provides a USB portable charger for charging smartphones, tablets, and other
rechargeable electronic devices. Operation indicator LEDs 60 provide visual indication
of lithium battery capacity status as well as an indication of smart switch activation
status (indicating that power is being provided to the vehicle's electrical system).

Detailed operation of the handheld booster device will now be described with
reference to the schematic diagrams of Figs. 2A - 2C. As shown in Fig. 2A, the
microcontroller unit 1 is the center of all inputs and outputs. The reverse battery sensor
10 comprises an optically coupled isolator phototransistor (4N27) connected to the
terminals of vehicle battery 72 at input pins 1 and 2 with a diode D8 in the lead
conductor of pin 1 (associated with the negative terminal CB-), such that if the battery
72 is connected to the terminals of the booster device with the correct polarity, the
optocoupler LED 11 will not conduct current, and is therefore turned off, providing a "1"
or high output signal to the MCU 1. The car battery isolation sensor 12 comprises an

optically coupled isolator phototransistor (4N27) connected to the terminals of vehicle
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battery 72 at input pins 1 and 2 with a diode D7 in the lead conductor of pin 1
(associated with the positive terminal CB+), such that if the battery 72 is connected to
the terminals of the booster device with the correct polarity, the optocoupler LED 11A
will conduct current, and is therefore turned on, providing a "0" or low output signal to
the MCU, indicating the presence of a battery across the jumper output terminals of the
handheld booster device.

If the car battery 72 is connected to the handheld booster device with reverse
polarity, the optocoupler LED 11 of the reverse sensor 10 will conduct current, providing
a "0" or low signal to microcontroller unit 1. Further, if no battery is connected to the
handheld booster device, the optocoupler LED 11A of the isolation sensor 12 will not
conduct current, and is therefore turned off, providing a "1" or high output signal to the
MCU, indicating the absence of any battery connected to the handheld booster device.
Using these specific inputs, the microcontroller software of MCU 1 can determine when
it is safe to turn on the smart switch FET 15, thereby connecting the lithium battery pack
to the jumper terminals of the booster device. Consequently, if the car battery 72 either
is not connected to the booster device at all, or is connected with reverse polarity, the
MCU 1 can keep the smart switch FET 15 from being turned on, thus prevent
sparking/short circuiting of the lithium battery pack.

As shown in Fig. 2B, the FET smart switch 15 is driven by an output of the
microcontroller 1. The FET smart switch 15 includes three FETs (Q15, Q18, and Q19) in
parallel, which spreads the distribution of power from the lithium battery pack over the
FETs. When that microcontroller output is driven to a logic low, FETs 16 are all in a high

resistance state, therefore not allowing current to flow from the internal lithium battery
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negative contact 17 to the car battery 72 negative contact. When the micro controller
output is driven to a logic high, the FETs 16 (Q15, Q18, and Q19) are in a low resistant
state, allowing current to flow freely from the internal lithium battery pack negative
contact 17 (LB-) to the car battery 72 negative contact (CB-). In this way, the
microcontroller software controls the connection of the internal lithium battery pack 32 to
the vehicle battery 72 for jumpstarting the car engine.

Referring back to Fig. 2A, the internal lithium battery pack voltage can be
accurately measured using circuit 24 and one of the analog-to-digital inputs of the
microcontroller 1. Circuit 24 is designed to sense when the main 3.3V regulator 42
voltage is on, and to turn on transistor 23 when the voltage of regulator 42 is on. When
transistor 23 is conducting, it turns on FET 22, thereby providing positive contact (LB+)
of the internal lithium battery a conductive path to voltage divider 21 allowing a lower
voltage range to be brought to the microcontroller to be read. Using this input, the
microcontroller software can determine if the lithium battery voltage is too low during
discharge operation or too high during charge operation, and take appropriate action to
prevent damage to electronic components.

Still referring to Fig. 2A, the temperature of the internal lithium battery pack 32
can be accurately measured by two negative temperature coefficient (NTC) devices 20.
These are devices that reduce their resistance when their temperature rises. The circuit
is a voltage divider that brings the result to two analog-to-digital (A/D) inputs on the
microcontroller 1. The microcontroller software can then determine when the internal

lithium battery is too hot to allow jumpstarting, adding safety to the design.
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The main voltage regulator circuit 42 is designed to convert internal lithium
battery voltage to a regulated 3.3 volts that is utilized by the microcontroller 1 as well as
by other components of the booster device for internal operating power. Three lithium
battery back charge protection diodes 28 (see Fig. 2B) are in place to allow current to
flow only from the internal lithium battery pack 32 to the car battery 72, and not from the
car battery to the internal lithium battery. In this way, if the car electrical system is
charging from its alternator, it cannot back-charge (and thereby damage) the internal
lithium battery, providing another level of safety. The main power on switch 46 (Fig. 2A)
is a combination that allows for double pole, double throw operation so that with one
push, the product can be turned on if it is in the off state, or turned off if it is in the on
state. This circuit also uses a microcontroller output 47 to "keep alive" the power when it
is activated by the on switch. When the switch is pressed the microcontroller turns this
output to a high logic level to keep power on when the switch is released. In this way,
the microcontroller maintains control of when the power is turned off when the on/off
switch is activated again or when the lithium battery voltage is getting too low. The
microcontroller software also includes a timer that turns the power off after a predefined
period of time, (such as, e.g. 8 hours) if not used.

The flashlight LED circuit 45 shown in Fig. 2B controls the operation of flashlight
LEDs. Two outputs from the microcontroller 1 are dedicated to two separate LEDs.
Thus, the LEDs can be independently software-controlled for strobe and SOS patterns,
providing yet another safety feature to the booster device. LED indicators provide the
feedback the operator needs to understand what is happening with the product. Four

separate LEDs 61 (Fig. 2A) are controlled by corresponding individual outputs of
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microcontroller 1 to provide indication of the remaining capacity of the internal lithium
battery. These LEDs are controlled in a "fuel gauge" type format with 25%, 50% 75%
and 100% (red, red, yellow, green) capacity indications. An LED indicator 63 (Fig. 2B)
provides a visual warning to the user when the vehicle battery 72 has been connected
in reverse polarity. "Boost" and on/off LEDs 62 provide visual indications when the
booster device is provide jump-start power, and when the booster device is turned on,
respectively.

A USB output 56 circuit (Fig. 2C) is included to provide a USB output for charging
portable electronic devices such as smartphones from the internal lithium battery pack
32. Control circuit 57 from the microcontroller 1 allows the USB Out 56 to be turned on
and off by software control to prevent the internal lithium battery getting too low in
capacity. The USB output is brought to the outside of the device on a standard USB
connector 58, which includes the standard voltage divider required for enabling charge
to certain smartphones that require it. The USB charge circuit 52 allows the internal
lithium battery pack 32 to be charged using a standard USB charger. This charge input
uses a standard micro-USB connector 48 allowing standard cables to be used. The 5V
potential provided from standard USB chargers is up-converted to the 12.4VDC voltage
required for charging the internal lithium battery pack using a DC-DC converter 49. The
DC-DC converter 49 can be turned on and off via circuit 53 by an output from the
microcontroller 1.

In this way, the microcontroller software can turn the charge off if the battery
voltage is measured to be too high by the A/D input 22. Additional safety is provided for

helping to eliminate overcharge to the internal lithium battery using a lithium battery
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charge controller 50 that provides charge balance to the internal lithium battery cells 51.
This controller also provides safety redundancy for eliminating over discharge of the
internal lithium battery.

Fig. 3 is a perspective view of a handheld device 300 in accordance with an
exemplary embodiment of the invention. 301 is a power on switch, 302 shows the LED
"fuel gauge" indicators 61. 303 shows a 12 volt output port connectable to a cable
device 400, described further below. 304 shows a flashlight control switch for activating
flashlight LEDs 45. 305 is a USB input port for charging the internal lithium battery, and
306 is a USB output port for providing charge from the lithium battery to other portable
devices such as smartphones, tablets, music players, etc. 307 is a "boost on" indicator
showing that power is being provided to the 12V output port. 308 is a "reverse" indicator
showing that the vehicle battery is improperly connected with respect to polarity. 309 is
a "power on" indicator showing that the device is powered up for operation.

Fig. 4 shows a jumper cable device 400 specifically designed for use with the
handheld device 300. Device 400 has a plug 401 configured to plug into 12 volt output
port 303 of the handheld device 300. A pair of cables 402a and 402b are integrated with
the plug 401, and are respectively connected to the positive and negative polarity
battery terminal connectors (e.g. battery terminal clamps 403a and 403b) via ring
terminals 404a and 404b. The output port 303 and plug 401 may be dimensioned so
that the plug 401 will only fit into the output port 303 in a specific orientation, thus
ensuring that clamp 403a will correspond to positive polarity and clamp 403b will
correspond to negative polarity, as indicated thereon. Additionally, the ring terminals

404a and 404b may be disconnected from the clamps and connected directly to the
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terminals of a vehicle battery. This feature may be useful, for example, to permanently
attach the cables 302a-302b to the battery of a vehicle. In the event that the battery
voltage of the vehicle battery becomes depleted, the handheld booster device 300 can
be properly connected to the battery very simply by plugging the plug 401 into the
output port 303 of the handheld booster device 300 and connecting the battery clamps
403a and 403b to the battery. The plug 401 provides both positive polarity and negative
polarity electrical connections between the output port 303 of the handheld battery
charger booster device 300 and the plug 401 of the jumper cable device 400. The plug
401 does not have any exposed prongs, as shown in FIG. 5. Further, the individual
cables of the pair of cables at one end are connected together (left side in FIG. 5) and
integrated with the plug, and the individual cables at the opposite ends are separated
apart (right side in FIG. 5). The plug 401 (FIG. 4) comprises a plug body 401a having a
uniform or substantially uniform width W along the length of the plug body 4014, as
shown in FIG. 4. The plug body 401a of the plug 401 is provided with a surface
protrusion 401b (e.g. X-shaped surface protrusion) extending above the outer surface of
the plug body 401a of the plug 401. The plug body 401a is a continuous plug body
along the length and width of the plug body, and rectangular-shaped. A downwardly
tapering transition 402 is provided between the plug body 401a and the pair of cables
402a and 402b. The downwardly tapering transition 402 is provided with transverse
ridges. The plug 401 is a single plug having a single connection end or single prong (left
end in FIG. 4) provided with a flat end 401c, as shown, and configured to fit into the

output port 303 of the handheld booster device 300.
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The invention having been thus described, it will be apparent to those skilled in
the art that the same may be varied in many ways without departing from the spirit or
scope of the invention. Any and all such variations are intended to be encompassed

within the scope of the following claims.
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Remarks

The substitute specification filed herein is to replace the previously filed
amendments to the specification filed on March 6, 2020, per discussion with the USPTO.
The amendments to the specification as filed on March 6, 2020, were incomplete and
missing words and phrases.

The specification is amended above to provide literal support in the specification
for the claimed term "battery presence sensor." The original specification describes
"smart switch FET circuit 15 electrically switches the handheld battery booster lithium

battery to the vehicle's electric system only when the vehicle battery is determined by the

MCU 1 to be present (in response to a detection signal provided by isolation sensor 12)

and connected with the correct polarity (in response to a detection signal provided by
reverse sensor 10) at page 7, lines 13-16. Further, original claim 1 describes a sensor
(e.g. vehicle battery isolation sensor) configured to detect presence of the battery (i.e.
battery presence sensor).

The term "battery presence sensor" more clearly sets forth the particular sensor
for detecting the presence of the depleted or discharged battery to be boosted or charged
by the jump starting apparatus or device.

The specification is further amended to provided literal support in the specification

for the claimed terms "positive polarity battery terminal connector," "negative polarity
battery terminal connector," and "positive and negative polarity battery terminal
connectors."

Accordingly, entry of the amendment is respectfully requested.
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PORTABLE VEHICLE BATTERY JUMP START APPARATUS WITH SAFETY
PROTECTION AND JUMPER CABLE DEVICE THEREOF
BACKGROUND OF THE INVENTION

The present invention relates generally to apparatus for jump-starting a vehicle
having a depleted or discharged battery. Prior art devices are known, which provide
either a pair of electrical connector cables that connect a fully-charged battery of
another vehicle to the engine start circuit of the dead battery vehicle, or portable booster
devices which include a fully-charged battery which can be connected in circuit with the
vehicle's engine starter through a pair of cables.

Problems with the prior art arose when either the jumper terminals or clamps of
the cables were inadvertently brought into contact with each other while the other ends
were connected to a charged battery, or when the positive and negative terminals were
connected to the opposite polarity terminals in the vehicle to be jumped, thereby
causing a short circuit resulting in sparking and potential damage to batteries and/or
bodily injury.

Various attempts to eliminate these problems have been made in the prior art.
U.S. Patent No. 6,212,054 issued April 3, 2001, discloses a battery booster pack that is
polarity sensitive and can detect proper and improper connections before providing a
path for electric current flow. The device uses a set of LEDs connected to optical
couplers oriented by a control circuit. The control circuit controls a solenoid assembly
controlling the path of power current. The control circuit causes power current to flow
through the solenoid assembly only if the points of contact of booster cable clamp

connections have been properly made.
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U.S. Patent No. 6,632,103 issued October 14, 2003, discloses an adaptive
booster cable connected with two pairs of clips, wherein the two pairs of clips are
respectively attached to two batteries to transmit power from one battery to the other
battery. The adaptive booster cable includes a polarity detecting unit connected to each
clip, a switching unit and a current detecting unit both provided between the two pairs of
clips. After the polarity of each clip is sensed by the polarity detecting unit, the switching
unit generates a proper connection between the two batteries. Therefore, the positive
and negative terminals of the two batteries are correctly connected based on the
detected result of the polarity detecting unit.

U.S. Patent No. 8,493,021 issued July 23, 2013, discloses apparatus that
monitors the voltage of the battery of a vehicle to be jump started and the current
delivered by the jump starter batteries to determine if a proper connection has been
established and to provide fault monitoring. Only if the proper polarity is detected can
the system operate. The voltage is monitored to determine open circuit, disconnected
conductive clamps, shunt cable fault, and solenoid fault conditions. The current through
the shunt cable is monitored to determine if there'is a battery explosion risk, and for
excessive current conditions presenting an overheating condition, which may result in
fire. The system includes an internal battery to provide the power to the battery of the
vehicle to be jump started. Once the vehicle is started, the unit automatically electrically
disconnects from the vehicle's battery.

U.S. Patent No. 5,189,359 issued February 23, 1993, discloses a jumper cable
device having two bridge rectifiers for developing a reference voltage, a four-input

decoder for determining which terminals are to be connected based on a comparison of
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the voltage at each of the four terminals to the reference voltage, and a pair of relays for
effecting the correct connection depending on the determination of the decoder. No
connection will be made unless only one terminal of each battery has a higher voltage
than the reference voltage, indicating "positive" terminals, and one has a lower voltage
than the reference voltage, indicating "negative" terminals, and that, therefore, the two
high voltage terminals may be connected and the two lower voltage terminals may be
connected. Current flows once the appropriate relay device is closed. The relay device
is preferably a MOSFET combined with a series array of photodiodes that develop
MOSFET gate-closing potential when the decoder output causes an LED to light.

U.S. Patent No. 5,795,182 issued August 18, 1998, discloses a polarity
independent set of battery jumper cables for jumping a first battery to a second battery.
The apparatus includes a relative polarity detector for detecting whether two batteries
are configured cross or parallel. A three-position high current capacity crossbar pivot
switch is responsive to the relative polarity detector for automatically connecting the
plus terminals of the two batteries together and the minus terminals of the two batteries
together regardless of whether the configuration detected is cross or parallel, and an
undercurrent detector and a delay circuit for returning the device to its ready and
unconnected state after the device has been disconnected from one of the batteries.
The crossbar pivot switch includes two pairs of contacts, and a pivot arm that pivots
about two separate points to ensure full electrical contact between the pairs of contacts.
The invention can also be used to produce a battery charger that may be connected to

a battery without regard to the polarity of the battery.
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U.S. Patent No. 6,262,492 issued July 17, 2001, discloses a car battery jumper
cable for accurately coupling an effective power source to a failed or not charged
battery, which includes a relay switching circuit connected to the power source and the
battery by two current conductor pairs. First and second voltage polarity recognition
circuits are respectively connected to the power source and the battery by a respective
voltage conductor pair to recognize the polarity of the power source and the battery. A
logic recognition circuit produces a control signal subject to the polarity of the power
source and the battery, and a driving circuit controlled by the control signal from the
logic recognition circuit drives the relay switching circuit, enabling the two poles of the
power source to be accurately coupled to the two poles of the battery.

U.S. Patent No. 5,635,817 issued June 3, 1997, discloses a vehicle battery
charging device that includes a control housing having cables including a current
limiting device to prevent exceeding of a predetermined maximum charging current of
about 40 to 60 amps. The control housing includes a polarity detecting device to verify
the correct polarity of the connection of the terminals of the two batteries and to
electrically disconnect the two batteries if there is an incorrect polarity.

U.S. Patent No. 8,199,024 issued June 12, 2012, discloses a safety circuit in a
low-voltage connecting system that leaves the two low-voltage systems disconnected
until it determines that it is safe to make a connection. When the safety circuit
determines that no unsafe conditions exist and that it is safe to connect the two low-
voltage systems, the safety circuit may connect the two systems by way of a "soft start"
that provides a connection between the two systems over a period of time that reduces

or prevents inductive voltage spikes on one or more of the low-voltage systems. When
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one of the low-voltage systems has a completely-discharged battery incorporated into i,
a method is used for detection of proper polarity of the connections between the low-
voltage systems. The polarity of the discharged battery is determined by passing one or
more test currents through it and determining whether a corresponding voltage rise is
observed.

U.S. Patent No. 5,793,185 issued August 11, 1998, discloses a hand-held jump
starter having control components and circuits to prevent overcharging and incorrect
connection to batteries.

While the prior art attempted solutions to the abovementioned problems as
discussed above, each of the prior art solutions suffers from other shortcomings, either
in complexity, cost or potential for malfunction. Accordingly, there exists a need in the
art for further improvements to vehicle jump start devices.

SUMMARY OF THE INVENTION

In accordance with an aspect of the invention, apparatus is provided for jump
starting a vehicle engine, including: an internal power supply; an output port having
positive and negative polarity outputs; a vehicle battery isolation sensor connected in
circuit with said positive and negative polarity outputs, configured to detect presence of
a vehicle battery connected between said positive and negative polarity outputs; a
reverse polarity sensor connected in circuit with said positive and negative polarity
outputs, configured to detect polarity of a vehicle battery connected between said
positive and negative polarity outputs; a power FET switch connected between said
internal power supply and said output port; and a microcontroller configured to receive

input signals from said vehicle isolation sensor and said reverse polarity sensor, and to
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provide an output signal to said power FET switch, such that said power FET switch is
turned on to connect said internal power supply to said output port in response to
signals from said sensors indicating the presence of a vehicle battery at said output port
and proper polarity connection of positive and negative terminals of said vehicle battery
with said positive and negative polarity outputs.

In accordance with another aspect of the invention, the internal power supply is a
rechargeable lithium ion battery pack.

In accordance with yet another aspect of the invention, a jumper cable device is
provided, having a plug configured to plug into an output port of a handheld battery
charger booster device having an internal power supply; a pair of cables integrated with
the plug at one respective end thereof; said pair of cables being configured to be
separately connected to terminals of a battery at another respective end thereof.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a functional block diagram of a handheld vehicle battery boost apparatus
in accordance with one aspect of the present invention;

Figs. 2A - 2C are schematic circuit diagrams of an example embodiment of a
handheld vehicle battery boost apparatus in accordance with an aspect of the invention;

Fig. 3 is a perspective view of a handheld jump starter booster device in
accordance with one example embodiment of the invention; and

Fig. 4 is a plan "view of a jumper cable usable with the handheld jump starter
booster device in accordance with another aspect of the invention.

DETAILED DESCRIPTION OF THE INVENTION
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FIG. 1 is a functional block diagram of a handheld battery booster according to
one aspect of the invention. At the heart of the handheld battery booster is a lithium
polymer battery pack 32, which stores sufficient energy to jump start a vehicle engine
served by a conventional 12 volt lead-acid or valve regulated lead-acid battery. In one
example embodiment, a high-surge lithium polymer battery pack includes three 3.7V,
2666 mAh lithium polymer batteries in a 3S1P configuration. The resulting battery pack
provides 11.1V, 2666Ah (8000Ah at 3.7V, 29.6Wh). Continuous discharge current is
25C (or 200 amps), and burst discharge current is 50C (or 400 amps). The maximum
charging current of the battery pack is 8000mA (8 amps).

A programmable microcontroller unit (MCU) 1 receives various inputs and
produces informational as well as control outputs. The programmable MCU 1 further
provides flexibility to the system by allowing updates in functionality and system
parameters, without requiring any change in hardware. According to one example
embodiment, an 8 bit microcontroller with 2K x 15 bits of flash memory is used to control
the system. One such microcontroller is the HT67F30, which is commercially available
from Holtek Semiconductor Inc.

A car battery reverse sensor 10 monitors the polarity of the vehicle battery 72
when the handheld battery booster device is connected to the vehicle's electric system.
As explained below, the booster device prevents the lithium battery pack from being
connected to the vehicle battery 72 when the terminals of the battery 72 are connected

to the wrong terminals of the booster device. A battery presence sensor (e.g. car battery

isolation sensor 12) detects whether or not a vehicle battery 72 is present and

connected to the booster device, and prevents the lithium battery pack from being

NOCO Exhibit 2005

ADC v. NOCO
IPR2024-00671
Page 593



Substitute Specification - Marked-Up Copy

connected to the output terminals of the booster device unless there is a good (e.g.
chargeable) battery present and connected to the output terminals.

A smart switch FET circuit 15 electrically switches the handheld battery booster
lithium battery to the vehicle's electric system only when the vehicle battery is
determined by the MCU 1 to be present (in response to a detection signal provided by
isolation sensor 12) and connected with the correct polarity (in response to a detection
signal provided by reverse sensor 10). A lithium battery temperature sensor 20 monitors
the temperature of the lithium battery pack 32 to detect overheating due to high ambient
temperature conditions and overextended current draw during jump starting. A lithium
battery voltage measurement circuit 24 monitors the voltage of the lithium battery pack
32 to prevent the voltage potential from rising too high during a charging operation and
from dropping too low during a discharge operation.

Lithium battery back-charge protection diodes 28 prevent any charge current
being delivered to the vehicle battery 72 from flowing back to the lithium battery pack 32
from the vehicle's electrical system. Flashlight LED circuit 36 is provided to furnish a
flashlight function for enhancing light under a vehicle's hood in dark conditions, as well
as providing SOS and strobe lighting functions for safety purposes when a vehicle may
be disabled in a potentially dangerous location. Voltage regulator 42 provides regulation
of internal operating voltage for the microcontroller and sensors. On/Off manual mode
and flashlight switches 46 allow the user to control power-on for the handheld battery
booster device, to control manual override operation if the vehicle has no battery, and to
control the flashlight function. The manual button functions only when the booster

device is powered on. This button allows the user to jump-start vehicles that have either
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a missing battery, or the battery voltage is so low that automatic detection by the MCU
is not possible. When the user presses and holds the manual override button for a
predetermined period time (such as three seconds) to prevent inadvertent actuation of
the manual mode, the internal lithium ion battery power is switched to the vehicle
battery connect port. The only exception to the manual override is if the car battery is
connected in reverse. If the car battery is connected in reverse, the internal lithium
battery power shall never be switched to the vehicle battery connect port.

USB charge circuit 52 converts power from any USB charger power source,
charge voltage and current for charging the lithium battery pack 32. USB output 56
provides a USB portable charger for charging smartphones, tablets, and other
rechargeable electronic devices. Operation indicator LEDs 60 provide visual indication
of lithium battery capacity status as well as an indication of smart switch activation
status (indicating that power is being provided to the vehicle's electrical system).

Detailed operation of the handheld booster device will now be described with
reference to the schematic diagrams of Figs. 2A - 2C. As shown in Fig. 2A, the
microcontroller unit 1 is the center of all inputs and outputs. The reverse battery sensor
10 comprises an optically coupled isolator phototransistor (4N27) connected to the
terminals of vehicle battery 72 at input pins 1 and 2 with a diode D8 in the lead
conductor of pin 1 (associated with the negative terminal CB-), such that if the battery
72 is connected to the terminals of the booster device with the correct polarity, the
optocoupler LED 11 will not conduct current, and is therefore turned off, providing a "1"
or high output signal to the MCU 1. The car battery isolation sensor 12 comprises an

optically coupled isolator phototransistor (4N27) connected to the terminals of vehicle
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battery 72 at input pins 1 and 2 with a diode D7 in the lead conductor of pin 1
(associated with the positive terminal CB+), such that if the battery 72 is connected to
the terminals of the booster device with the correct polarity, the optocoupler LED 11A
will conduct current, and is therefore turned on, providing a "0" or low output signal to
the MCU, indicating the presence of a battery across the jumper output terminals of the
handheld booster device.

If the car battery 72 is connected to the handheld booster device with reverse
polarity, the optocoupler LED 11 of the reverse sensor 10 will conduct current, providing
a "0" or low signal to microcontroller unit 1. Further, if no battery is connected to the
handheld booster device, the optocoupler LED 11A of the isolation sensor 12 will not
conduct current, and is therefore turned off, providing a "1" or high output signal to the
MCU, indicating the absence of any battery connected to the handheld booster device.
Using these specific inputs, the microcontroller software of MCU 1 can determine when
it is safe to turn on the smart switch FET 15, thereby connecting the lithium battery pack
to the jumper terminals of the booster device. Consequently, if the car battery 72 either
is not connected to the booster device at all, or is connected with reverse polarity, the
MCU 1 can keep the smart switch FET 15 from being turned on, thus prevent
sparking/short circuiting of the lithium battery pack.

As shown in Fig. 2B, the FET smart switch 15 is driven by an output of the
microcontroller 1. The FET smart switch 15 includes three FETs (Q15, Q18, and Q19) in
parallel, which spreads the distribution of power from the lithium battery pack over the
FETs. When that microcontroller output is driven to a logic low, FETs 16 are all in a high

resistance state, therefore not allowing current to flow from the internal lithium battery

10
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negative contact 17 to the car battery 72 negative contact. When the micro controller
output is driven to a logic high, the FETs 16 (Q15, Q18, and Q19) are in a low resistant
state, allowing current to flow freely from the internal lithium battery pack negative
contact 17 (LB-) to the car battery 72 negative contact (CB-). In this way, the
microcontroller software controls the connection of the internal lithium battery pack 32 to
the vehicle battery 72 for jumpstarting the car engine.

Referring back to Fig. 2A, the internal lithium battery pack voltage can be
accurately measured using circuit 24 and one of the analog-to-digital inputs of the
microcontroller 1. Circuit 24 is designed to sense when the main 3.3V regulator 42
voltage is on, and to turn on transistor 23 when the voltage of regulator 42 is on. When
transistor 23 is conducting, it turns on FET 22, thereby providing positive contact (LB+)
of the internal lithium battery a conductive path to voltage divider 21 allowing a lower
voltage range to be brought to the microcontroller to be read. Using this input, the
microcontroller software can determine if the lithium battery voltage is too low during
discharge operation or too high during charge operation, and take appropriate action to
prevent damage to electronic components.

Still referring to Fig. 2A, the temperature of the internal lithium battery pack 32
can be accurately measured by two negative temperature coefficient (NTC) devices 20.
These are devices that reduce their resistance when their temperature rises. The circuit
is a voltage divider that brings the result to two analog-to-digital (A/D) inputs on the
microcontroller 1. The microcontroller software can then determine when the internal

lithium battery is too hot to allow jumpstarting, adding safety to the design.
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The main voltage regulator circuit 42 is designed to convert internal lithium
battery voltage to a regulated 3.3 volts that is utilized by the microcontroller 1 as well as
by other components of the booster device for internal operating power. Three lithium
battery back charge protection diodes 28 (see Fig. 2B) are in place to allow current to
flow only from the internal lithium battery pack 32 to the car battery 72, and not from the
car battery to the internal lithium battery. In this way, if the car electrical system is
charging from its alternator, it cannot back-charge (and thereby damage) the internal
lithium battery, providing another level of safety. The main power on switch 46 (Fig. 2A)
is a combination that allows for double pole, double throw operation so that with one
push, the product can be turned on if it is in the off state, or turned off if it is in the on
state. This circuit also uses a microcontroller output 47 to "keep alive" the power when it
is activated by the on switch. When the switch is pressed the microcontroller turns this
output to a high logic level to keep power on when the switch is released. In this way,
the microcontroller maintains control of when the power is turned off when the on/off
switch is activated again or when the lithium battery voltage is getting too low. The
microcontroller software also includes a timer that turns the power off after a predefined
period of time, (such as, e.g. 8 hours) if not used.

The flashlight LED circuit 45 shown in Fig. 2B controls the operation of flashlight
LEDs. Two outputs from the microcontroller 1 are dedicated to two separate LEDs.
Thus, the LEDs can be independently software-controlled for strobe and SOS patterns,
providing yet another safety feature to the booster device. LED indicators provide the
feedback the operator needs to understand what is happening with the product. Four

separate LEDs 61 (Fig. 2A) are controlled by corresponding individual outputs of
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microcontroller 1 to provide indication of the remaining capacity of the internal lithium
battery. These LEDs are controlled in a "fuel gauge" type format with 25%, 50% 75%
and 100% (red, red, yellow, green) capacity indications. An LED indicator 63 (Fig. 2B)
provides a visual warning to the user when the vehicle battery 72 has been connected
in reverse polarity. "Boost" and on/off LEDs 62 provide visual indications when the
booster device is provide jump-start power, and when the booster device is turned on,
respectively.

A USB output 56 circuit (Fig. 2C) is included to provide a USB output for charging
portable electronic devices such as smartphones from the internal lithium battery pack
32. Control circuit 57 from the microcontroller 1 allows the USB Out 56 to be turned on
and off by software control to prevent the internal lithium battery getting too low in
capacity. The USB output is brought to the outside of the device on a standard USB
connector 58, which includes the standard voltage divider required for enabling charge
to certain smartphones that require it. The USB charge circuit 52 allows the internal
lithium battery pack 32 to be charged using a standard USB charger. This charge input
uses a standard micro-USB connector 48 allowing standard cables to be used. The 5V
potential provided from standard USB chargers is up-converted to the 12.4VDC voltage
required for charging the internal lithium battery pack using a DC-DC converter 49. The
DC-DC converter 49 can be turned on and off via circuit 53 by an output from the
microcontroller 1.

In this way, the microcontroller software can turn the charge off if the battery
voltage is measured to be too high by the A/D input 22. Additional safety is provided for

helping to eliminate overcharge to the internal lithium battery using a lithium battery
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charge controller 50 that provides charge balance to the internal lithium battery cells 51.
This controller also provides safety redundancy for eliminating over discharge of the
internal lithium battery.

Fig. 3 is a perspective view of a handheld device 300 in accordance with an
exemplary embodiment of the invention. 301 is a power on switch, 302 shows the LED
"fuel gauge" indicators 61. 303 shows a 12 volt output port connectable to a cable
device 400, described further below. 304 shows a flashlight control switch for activating
flashlight LEDs 45. 305 is a USB input port for charging the internal lithium battery, and
306 is a USB output port for providing charge from the lithium battery to other portable
devices such as smartphones, tablets, music players, etc. 307 is a "boost on" indicator
showing that power is being provided to the 12V output port. 308 is a "reverse" indicator
showing that the vehicle battery is improperly connected with respect to polarity. 309 is
a "power on" indicator showing that the device is powered up for operation.

Fig. 4 shows a jumper cable device 400 specifically designed for use with the
handheld device 300. Device 400 has a plug 401 configured to plug into 12 volt output
port 303 of the handheld device 300. A pair of cables 402a and 402b are integrated with

the plug 401, and are respectively connected to the positive and negative polarity

battery terminal connectors (e.g. battery terminal clamps 403a and 403b) via ring

terminals 404a and 404b. The output port 303 and plug 401 may be dimensioned so
that the plug 401 will only fit into the output port 303 in a specific orientation, thus
ensuring that clamp 403a will correspond to positive polarity and clamp 403b will
correspond to negative polarity, as indicated thereon. Additionally, the ring terminals

404a and 404b may be disconnected from the clamps and connected directly to the
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terminals of a vehicle battery. This feature may be useful, for example, to permanently
attach the cables 302a-302b to the battery of a vehicle. In the event that the battery
voltage of the vehicle battery becomes depleted, the handheld booster device 300 can
be properly connected to the battery very simply by plugging the plug 401 into the
output port 303 of the handheld booster device 300 and connecting the battery clamps
403a and 403b to the battery. The plug 401 provides both positive polarity and negative
polarity electrical connections between the output port 303 of the handheld battery
charger booster device 300 and the plug 401 of the jumper cable device 400. The plug
401 does not have any exposed prongs, as shown in FIG. 5. Further, the individual
cables of the pair of cables at one end are connected together (left side in FIG. 5) and
integrated with the plug, and the individual cables at the opposite ends are separated
apart (right side in FIG. 5). The plug 401 (FIG. 4) comprises a plug body 401a having a
uniform or substantially uniform width W along the length of the plug body 4014, as
shown in FIG. 4. The plug body 401a of the plug 401 is provided with a surface
protrusion 401b (e.g. X-shaped surface protrusion) extending above the outer surface of
the plug body 401a of the plug 401. The plug body 401a is a continuous plug body
along the length and width of the plug body, and rectangular-shaped. A downwardly
tapering transition 402 is provided between the plug body 401a and the pair of cables
402a and 402b. The downwardly tapering transition 402 is provided with transverse
ridges. The plug 401 is a single plug having a single connection end or single prong (left
end in FIG. 4) provided with a flat end 401c, as shown, and configured to fit into the

output port 303 of the handheld booster device 300.
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The invention having been thus described, it will be apparent to those skilled in
the art that the same may be varied in many ways without departing from the spirit or
scope of the invention. Any and all such variations are intended to be encompassed

within the scope of the following claims.
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Number Date (if applicable) Unit

First Named NOOK Examiner DIAC

Inventor Name

This is a Request for Continued Examination (RCE) under 37 CFR 1.114 of the above-identified application.
Request for Continued Examination (RCE) practice under 37 CFR 1.114 does not apply to any utility or plant application filed prior to June 8,
1995, or to any design applicaticn. The Instruction Sheet for this form is located at WWW.USPTO.GOV

SUBMISSION REQUIRED UNDER 37 CFR 1.114

Note: If the RCE is proper, any previously filed unentered amendments and amendments enclosed with the RCE will be entered in the crder
in which they were filed unless applicant instructs otherwise. If applicant does not wish to have any previously filed unentered amendment(s)
entered, applicant must request non-entry of such amendment(s).

|:| Previously submitted. If a final Office action is outstanding, any amendments filed after the final Office action may be considered as a
submission even if this box is not checked.

[ ] Consider the arguments in the Appeal Brief or Reply Brief previously filed on

[ ] Other

[X] Enclosed

[ ] Amendment/Reply
Information Disclosure Statement (IDS)

|:| Affidavit(s)/ Declaration(s)

[ ] Other

MISCELLANEOUS

|:| Suspension of action on the above-identified application is requested under 37 CFR 1.103(c) for a period of months
{Period of suspension shall not exceed 3 months; Fee under 37 CFR 1.17{i) required)

[ ] Other

FEES

The RCE fee under 37 CFR 1.17(e) is required by 37 CFR 1.114 when the RCE is filed.
|Z| The Director is hereby authorized to charge any underpayment of fees, or credit any overpayments, to
Deposit Account No P20585

SIGNATURE OF APPLICANT, ATTORNEY, OR AGENT REQUIRED

X Patent Practitioner Signature

Applicant Signature
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Doc code: RCEX PTO/SB/30EFS (02-18)

Doc description: Request for Continued Examination (RCE) Approved for use through 11/30/2020. OMB 0651-0031

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of inforrnation unless it contains a valid OMB control number.

Signature of Registered U.S. Patent Practitioner

Signature | fWilliam L. Klima/ Date (YYYY-MM-DD) E022-02-24 I
Name IWiIIiam L. Klima Registration Number F2422

This collection of information is required by 37 CFR 1.114. The information is required to obtain or retain a benefit by the public which is to
file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.8.C. 122 and 37 CFR 1.11 and 1.14. This collection is
estimated to take 12 minutes to complete, including gathering, preparing, and submitting the completed application form to the USPTO. Time
will vary depending upon the individual case. Any comments on the amount of time you require to complete this form and/or suggestions for
reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S. Department of Commerce,
P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PT0O-9199 and select option 2.
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your submission of the
attached form related to a patent application or patent. Accordingly, pursuant to the requirements of the Act, please be
advised that: (1) the general authority for the collection of this information is 353 U.S.C. 2(b)(2); (2) furnishing of the information
solicited is voluntary; and (3) the principal purpose for which the information is used by the U.S. Patent and Trademark Office
is to process and/or examine your submission related to a patent application or patent. If you do not furnish the requested
information, the U.S. Patent and Trademark Office may not be able to process and/or examine your submission, which may
result in termination of proceedings or abandonment of the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1.

The information on this form will be treated confidentially to the extent allowed under the Freedom of Information
Act (5 U.5.C. 552) and the Privacy Act (5 U.5.C. 552a). Records from this system of records may be disclosed to the
Department of Justice to determine whether the Freedom of Information Act requires disclosure of these records.

A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence to a
court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of settlement
negotiations.

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.

A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need
for the information in order to perform a contract. Recipients of information shall be required to comply with the
requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m).

A record related to an International Application filed under the Patent Cooperation Treaty in this system of records
may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property Organization,
pursuant to the Patent Cooperation Treaty.

A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of
National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)).

A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services,
or his/her designee, during an inspection of records conducted by GSA as part of that agency's responsibility to
recommend improvements in records management practices and programs, under authority of 44 U.S5.C. 2904 and
2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection of records for this
purpose, and any other relevant {i.e., GSA or Commerce) directive. Such disclosure shall not be used to make
determinations about individuals.

A record from this system of records may be disclosed, as a routine use, to the public after either publication of
the application pursuant to 35 U.5.C. 122(b) or issuance of a patent pursuant to 35 U.5.C. 151. Further, a record may
be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed in an
application which became abandoned or in which the proceedings were terminated and which application is
referenced by either a published application, an application open to public inspections or an issued patent.

A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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Doc code: IDS PTO/SBI08a (02-18)

L . . . Approved for use through 11/30/2020. OMB 0651-0031
Doc description: Information Disclosure Statement (IDS) Filed U.S. Patent and Trademark Office; U.5. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

Application Number 16450422

Filing Date 2019-06-24
INFORMATION DISCLOSURE First Named Inventor |[NOOK
STATEMENT BY APPLICANT Art Unit 859
( Not for submission under 37 CFR 1.9%)

Examiner Name DIAO

Aftorney Docket Number 054985-000055-US-05

U.S.PATENTS Remove
Examiner| Cite Kind Name of Patentee or Applicant Pages,Columns, Lines where
e Patent Number Issue Date . Relevant Passages or Relevant
Initial No Code! of cited Document )
Figures Appear
1
If you wish to add additional U.S. Patent citation information please click the Add button. Add
U.S.PATENT APPLICATION PUBLICATIONS Remove
Examiner| .. Publication Kind | Publication Name of Patentee or Applicant Pages,Columns, Lines where
e Cite No . Relevant Passages or Relevant
Initial Number Code’| Date of cited Document )
Figures Appear
1 0080157732 A1l P008-07-03 MILLIAMS
2 0120187897 A1l P012-07-26 | ENK et al.

If you wish to add additional U.S. Published Application citation information please click the Add button| Add

FOREIGN PATENT DOCUMENTS Remove
Name of Patentee or Pages,Columns Lines
Examiner| Cite | Foreign Document Country Kind | Publication Applicant of cited where Relevant Ts
Initial* No | Number3 Code2j Code#| Date PR Passages or Relevant
Document .
Figures Appear
SIA BRAIGHT
1 3182855 P u 2013-04-11 NDUSTRIAL {(HONG
ONG)CO.LTD

If you wish to add additional Foreign Patent Document citation information please click the Add button | Add

NON-PATENT LITERATURE DOCUMENTS Remove
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Application Number 16450422

Filing Date 2019-06-24
INFORMATION DISCLOSURE First Named Inventor | NOOK
STATEMENT BY APPLICANT At Uni
.. nit 2859
( Not for submission under 37 CFR 1.9%)
Examiner Name DIAO

Aftorney Docket Number 054985-000055-UUS-05

Include name of the author {in CAPITAL LETTERS), title of the article (when appropriate), title of the item
(book, magazine, journal, serial, symposium, catalog, etc), date, pages(s), volume-issue number(s), TS
publisher, city and/or country where published.

Examiner| Cite
Initials* | No

1 Copy of Australian Office Action for AU Patent Application No.: AU2020201224, mailed October 26, 2021.

If you wish to add additional non-patent literature document citation information please click the Add button| Add

EXAMINER SIGNATURE

Examiner Signature Date Considered

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through a
citation if not in conformance and not considered. Include copy of this form with next communication to applicant.

1 See Kind Codes of USPTO Patent Documents at www.USPTO.GOV or MPEP 901.04. 2 Enter office that issued the document, by the two-letter code (WIPO

Standard ST.3). 2 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 WIPQ Standard ST.16 if possible. 9 Applicant is to place a check mark here if|
English language translation is attached.

NOCO Exhibit 2005

EFS Web 2.1.18 ADC v. NOCO
IPR2024-00671

Page 610



INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.9%)

Application Number 16450422
Filing Date 2019-06-24
First Named Inventor | NOOK

Art Unit 2859

Examiner Name

DIAO

Aftorney Docket Number

054985-000055-Us-05

Please see 37 CFR 1.97 and 1.98 to make the appropriate selection({s):

That each item of information contained in the information disclosure statement was first cited in any communication
from a foreign patent office in a counterpart foreign application not more than three months prior to the filing of the

CERTIFICATION STATEMENT

information disclosure statement. See 37 CFR 1.97(e)(1).

OR

That no item of information contained in the information disclosure statement was cited in a communication from a
foreign patent office in a counterpart foreign application, and, to the knowledge of the person signing the certification
after making reasonable inquiry, no item of information contained in the information disclosure statement was known to

[ ] any individual designated in 37 CFR 1.56(c) more than three months prior to the filing of the information disclosure
statement. See 37 CFR 1.97(e){(2).

See attached certification statement.
The fee set forth in 37 CFR 1.17 (p) has been submitted herewith.

X A certification statement is not submitted herewith.

form of the signature.

SIGNATURE
A signature of the applicant or representative is required in accordance with CFR 1.33, 10.18. Please see CFR 1.4(d) for the

Signature

IWilliam L. Klima/

Date (YYYY-MM-DD) 2022-02-24

Name/Print

William L. Klima

Registration Number 32422

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the
public which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.5.C. 122 and 37 CFR
1.14. This collection is estimated to take 1 hour to complete, including gathering, preparing and submitting the completed
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S.
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria,

VA 22313-1450.

EFS Web 2.1.18
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your submission of the
attached form related to a patent application or patent. Accordingly, pursuant to the requirements of the Act, please be advised
that: (1) the general authority for the collection of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited
is voluntary; and (3) the principal purpose for which the information is used by the U.S. Patent and Trademark Office is to
process and/or examine your submission related to a patent application or patent. If you do not furnish the requested
information, the U.S. Patent and Trademark Office may not be able to process and/or examine your submission, which may
result in termination of proceedings or abandonment of the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1.

The information on this form will be treated confidentially to the extent allowed under the Freedom of Information Act
(5 U.5.C. 552) and the Privacy Act (5 U.5.C. 552a). Records from this system of records may be disclosed to the
Department of Justice to determine whether the Freedom of Information Act requires disclosure of these record s.

A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence to a
court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of settlement
negotiations.

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.

A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for
the information in order to perform a contract. Recipients of information shall be required to comply with the
requirements of the Privacy Act of 1874, as amended, pursuant to 5 U.S.C. 552a(m).

A record related to an International Application filed under the Patent Cooperation Treaty in this system of records
may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property Organization, pursuant
to the Patent Cooperation Treaty.

A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of
National Security review (35 U.5.C. 181) and for review pursuant to the Atomic Energy Act (42 U.5.C. 218(c)).

A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or
his/her designee, during an inspection of records conducted by GSA as part of that agency's responsibility to
recommend improvements in records management practices and programs, under authority of 44 U.S.C. 2904 and
2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection of records for this
purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not be used to make
determinations about individuals.

A record from this system of records may be disclosed, as a routine use, to the public after either publication of
the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.5.C. 151. Further, a record
may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed in
an application which became abandoned or in which the proceedings were terminated and which application is
referenced by either a published application, an application open to public inspections or an issued patent.

A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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OB THFEEINERET, 22— P EERERA Ay F A4 1EFZHMLTERONIKT S E, EiR
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s 1 EREBEITRELP LTERONEXE RIS LI, EEEHAOHEHREC XL EEH
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B1OD (A TRIBLODIH-TI 55— 140A. EREDERITEEMIC
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BA4DDCHAMFI4LNEEHREIND,

(006 8]

M10® (B) kg HE2DIYrH -5 5 —71140BiE. OBD (0n-Board Dia
gnostic system) YA T LEMILFEHOAET VS THOFXr—F L T¢H->T. OBD
2a3x X141 BE WA, - 7142ZNMLTLEHAOD CHAHTF
JqicAEmBRENS,

006 9]

COHETMAMBMEREEBE 1 00 ICHY S LEAHEEEBA4E, EEAEL4DOD CHIEHTF
SAFPBRLTVWBR LYV Iy VEeEBI1DYH—FS7r—71140AXIRE2OD
CHT ST TN 1 A40BR AT ST 1 42ENM L THBERENL, >H—-TS
Fr—7nENLTHTRBEFPARERINZREENLEKRET, 2 —FHREEXA v F
4 1 ZHLTEREONICT S, BEEONEMRAMLT ELEERTHBEDICXDAERR R
S5 1 o#EfFZ2RAL., FERAREERRAALS 1 ZROATHKELE L TEHRONEZERZRT S L
Epi, LA RESe XD LEHBARBEIOBEERNBLT, DC1 2 VOHEEHE
HBHAOBREREZLAFAODCHART 3 206V H TS 75— 2N L THETH
T fiad 5,

{007 0]

Taxbb, COETMAHAMMBERZEBE 100, LEFE4DDCHAETI 4B ER
ENHZFE1OH—F—TIL140AZN L THBESICOEBXERZMEHT T LK — X 7L
BEREUTHEET 3,

(00711

Flhe, CcOHEMAHAMBRKREXLEFE 1 00R@. HABL4ODCHAW 3 4ABERETN
BE20VH—-F—T71140A%ZNMLTOBD (0On-Board Diagnostic system) ¥ A7
LB LIEERmOAED NNy Z7 v PTHOR— X7 ILERELTHET S,

(o007 2]

£ CT. OBD (0On-Board Diagnostic system) ¥ A5 Lid, BFHIECEKREITLZ o
Vo — 207580 REZHBETH>T. FHBREKCIIEHHOPL T AFLEED
BEAREZRBICLTWVWS, OBD2TR, TORMRIFZ I APBEHE I 0 o, KE2
Wiz — FENERILEINTHS,

o007 3]

O B D (0On-Board Diagnostic systen) ¥ A FLEZHEBBWLIHEHE T, SHEZHEREN
WHOAATVICHREETNTED, BEAYFTVELMISZBIC, ATV LOBFEHERELT S
DB VwEIE, ARV I Ty TEEEZHBL B LENRD S,

(007 4]

Thabb, TOHMMAMBBEEREELIOOR, Yy T AF—RELTOBEZE L.
Lt v T URHEHHO ./  —FPCRYXONFEELELEOBHER. 2 H—Virv bic
BHRELTFIHAAIBZERSISOEBESHES. BEHTEFPUSBTHEAREEFT TR L —
YEOMHBAZTWREIL ISR —HTILEBRELTCOBEZEL. 51K, OBD (0n-Board
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. ERIEEHESHS3ALLTHALGNEAALEDEIFENELTHITETE., £
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EF, ERHEfAEES4E. EEY AT FSAF AT AT 4 4O T EEE
CIEUTHERFAMESICI D —HOM GBI 5 4A, 54BOEHERAHHEL., LY E
SAFr~F AT ALy F4AHENECEERMTASE, K1 LIZRT LS.
RO @EmWEHEIT S 4A, 54BRELTEYE, LEY AT FIAF-F A7« XA
wF 4 AaNFERETh L LERAOT A2 LE— RO m@MEAL S5 4 A, 54BEMHTE
T3,

o007 9]

Eolc., LRAWMEMRIBEAE., LadyF AL ACEBR 2Oy F)EEZHERER
LTHD, "y T VEBHEHNRE., 2VETHETLEBSER ANy F VDR —FRR4 5 2%Z24L0
T, BHMERETHZLEFELITIBEFEL TV S,

(FFEO&FNE]

(o088 0]
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UNITED STATES | Mexandiin, VA A25 0% 14RE
PATENT AND TRADEMARK OFFICE T wwwusplo.gov
ELECTRONIC PAYMENT RECEIPT
APPLICATION # RECEIPT DATE / TIME ATTORNEY DOCKET #
16/450,422 O2/24/2022 D224 PMEY 054883-000035-US-08

Title of Invention

PORTABLE VEHICLE BATTERY JUMP START APFPARATUS WITH SAFETY PROTECTION AND
JUMPER CABLE DEVICE THEREOF

Application Information

APPLICATION TYPE  Liility - Nonprovisi

nal Application PATENT # -

undar 35 USC 111(n)
CONFIRMATION # 1008 FILED BY Lisg Ellioft
PATENT CENTER # &0O545887 AUTHORIZED BY Wiiliam Kima
CUSTOMER # 20230 FILING DATE {&/24/2(18
CORRESPONDENCE - FIRST NAMED .ionathan Lewis Nook
ADDRESS INVENTOR

Payment Information

PAYMENT METHOD PAYMENT TRANSACTION ID PAYMENT AUTHORIZED BY

&/ Z30585 E2022ZND2Z10083Y Lisa Elliolt

FEE CODE DESCRIPTION ITEM PRICE($) QUANTITY ITEM TOTAL($)
2820 REQUEST FOR CONTINUED 0000 1 000,00

EXAMINATION (FOE)- 2ND AND
SUBSEQUENT REQUEST (SEE 37
OFR 1.114)

TOTAL $1,000.00
AMOUNT:

This Acknowledgemend Hecsipt evidences receipt on ii“e noted date by the USPTO of the indicatad documents, characterizad
by the applicant, and including pags counts, where applicabils, i serves as evidence of receipt sirilar 1o a Post Card, as
described in MPEP 503

New Applications Under 35 U.8.0. T
¥ aonew applicadion is being filed and the application includes tha necessary componenis for filing date (ses 37 CFR 1.55(b-(d)

and MPEP 508), a Filing Receipt {37 CFR 1.54) will be issued in dus sowrss and e dale shown on this Acknowledgd¥ee Exhibit 2005
ADC v. NOCO
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Receipt will astablish the filing date of the application

National Stage of an international Application under 38 WWE.C, 371
if a timaly submission to enter the natdional stags of an international apphcation is compliant with the conditions of 35 U.8.C.
371 and other applicable mqu aments a Form PET/DOYEGANE indicating accaptancs of the application as a national slags

"~

subrmiasion under 35 ULB.C 871 will be igsuad in addition 1o the Fiing Recelpl, in due course.

New Infernational Application Filed with the USPTO as a Recelving Office
Hanow i aier\wo*u g w;: Heation is being fled and the inlemational
intsrnational sae PCT Ardicle 11 an - 18103, a Noliication of the International Apglication Nam ber and of the
International FE \; Da {(Form POT/ROM0E) issued in dus course, subject 1o prescripghions concerning national security,
and the date shown on this f\{;kreaw;h;agemt.ni Receipt will establish the intamationat filing date of the application.
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UNITED STATES et e 2B 1480
PATENT AND TRADEMARK OFFICE AN Yt topto G0

ELECTRONIC ACKNOWLEDGEMENT RECEIPT

APPLICATION # RECEIPT DATE / TIME ATTORNEY DOCKET #
16/450,422 02/24/2022 01:21:24 PM ET 054985-000055-US-05

Title of Invention

PORTABLE VEHICLE BATTERY JUMP START APPARATUS WITH SAFETY PROTECTION AND
JUMPER CABLE DEVICE THEREOF

Application Information

APPLICATION TYPE  Utility - Nonprovisional Application PATENT #
under 35 USC 111(a)

CONFIRMATION # 1008 FILED BY Lisa Elliott
PATENT CENTER # 60545667 FILING DATE  06/24/2019
CUSTOMER # 20230 FIRST NAMED Jonathan Lewis Nook
INVENTOR
CORRESPONDENCE - AUTHORIZED BY  William Klima
ADDRESS

Documents TOTAL DOCUMENTS: 4
DOCUMENY PAGES DESCRIPTION SIEE (KB
BCE x2-small.pdf 3 Hequest for Continued 1356 KB

Examination {RCE)

AN Jrefs AU 4 information Disclosura 1346 KB
CA ot Statement {D5) Form (SBO8)
JPE1E2855U - D8 pdi 17 Forsign Reference 1032 KB

o

AUZ020201224 Bxam Report Non Patent Literalure 302 KB
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GOCUMENTY MESTAGE DIGEST{GHA-S1)
RCE x2-small.pdi EDDAGSTIREEUB1 EFOAFF4ZERESCO4RFTRFED21DETISHE2E8ERC

BLAZG43TEZOD4EREEM7ATADFEF20086D3EDCEA4A8831AZE
16400703847 ACSAZISERERBEOET2C2E

3
oy

Srefs AU-OA pdi ATG40BETDFOLOS4ECCEREBFESTZABCEE33420704B2682338F5
SEZ4AGBFAQEFCIOFRCDTTADSOAETDC2EA407IDSO3NTARTYS
AGSEETIBAF3E47372B18RTATIEE2TY

DAZBERERYTRTAZ19CODGO43EZ20AGE3C156B18E2DOBDATIRGT
COROD2R1SFDOETOASBUF4AESACAFBAE T BBEZT 1 DCSCEFEET0
S4ABECETZOZLDNGGR0DBNE4AFTRANS

AUZ0Z0201224 BExam Heport TEDB4S5FACDEDEEENI SDBOEATCEAR7BEEEIOFDOBSEDOFDS
No 3.pdipdt 4110E17AS4BEZFAQTAEGZ4FEBS310ATAEADSIRS087670RCETE05
O2030RASAALEEDUORLTESAZSIDATY2

This Ackn c:wiwqe:*mr*i Haecaint avidancas ra
by the apnlicant, and including page coun
described in Mf’r_.}-’ SIS

ceint on he noted datle t‘, e USPTCO of the indicatad documents, char
\ where appicable, It serves as evidancs of receipt similar to a Post Card, as

New Applications Under 35 LS.C, 111

If a new application is baing fled and the application inciudas the necessary componanis for filing date (see 37 OFR 1.53{L)-{dh
and MPER 508), a Fillng Recelpt (37 CFR 1.54) will ba issued in dus coursa and the gate shown an this Acknowledgenment

Re .e:_si will & s‘sb ish the Hiling date of the application

National Stage of an international Apphication under 358 US.C. 371

& himely submission o enter the national slage of an intemational application is s_smps ant with the conditions of 35 U.8.C.
371 and other ap pzmb. reguiraments a Form POT/DOMEGANS indicating acceptancs of the application as a national stage
subrnission under 35 U.S.C. 371 will he issued in addition o the Fiiing Recaipl, in dus cowrss.

New international Applicadion Filed with the USPTO as a Recsiving Office

# a new international appiication is being Med and the infernational applization includes the necessary componeants for an

nternational filing date {(ses PCT Article 11 and MFER 18103, a Notification of the Infernational Application Numbsr and of the
internationat Filing {u.‘, {Form POT/ROMOE) will be issuad in due course, subject to prascriptions concarning national security,
and the dale shown on this Acknowledgement Receipt will asiablish the international filing dale of the application.
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.UsSpto.gov

NOTICE OF ALLOWANCE AND FEE(S) DUE

| EXAMINER |
20230 7590 03/10/2022
Vorys, Sater, Seymour and Pease LLP DIAO, M BAYE
1909 K St., NW
9th Floor | ART UNIT PAPER NUMBER |
Washington, DC 20006-1152 2859
DATE MAILED: 03/10/2022
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.
16/450,422 06/24/2019 Jonathan Lewis Nook 054985-000055-US-05 1008

TITLE OF INVENTION: PORTABLE VEHICLE BATTERY JUMP START APPARATUS WITH SAFETY PROTECTION AND JUMPER CABLE DEVICE
THEREOF

APPLN. TYPE ENTITY STATUS ISSUE FEE DUE PUBLICATION FEE DUE | PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE

nonprovisional SMALL $600 $0.00 $0.00 $600 06/10/2022

THE APPLICATION IDENTIFIED ABOVE HAS BEEN EXAMINED AND IS ALLOWED FOR ISSUANCE AS A PATENT.
PROSECUTION ON THE MERITS IS CLOSED. THIS NOTICE OF ALLOWANCE IS NOT A GRANT OF PATENT RIGHTS.
THIS APPLICATION IS SUBJECT TO WITHDRAWAL FROM ISSUE AT THE INITIATIVE OF THE OFFICE OR UPON
PETITION BY THE APPLICANT. SEE 37 CFR 1.313 AND MPEP 1308.

THE ISSUE FEE AND PUBLICATION FEE (IF REQUIRED) MUST BE PAID WITHIN THREE MONTHS FROM THE MAILING
DATE OF THIS NOTICE OR THIS APPLICATION SHALL BE REGARDED AS ABANDONED. THIS STATUTORY PERIOD
CANNOT BE EXTENDED. SEE 35 U.S.C. 151. THE ISSUE FEE DUE INDICATED ABOVE DOES NOT REFLECT A CREDIT
FOR ANY PREVIOUSLY PAID ISSUE FEE IN THIS APPLICATION. IF AN ISSUE FEE HAS PREVIOUSLY BEEN PAID IN
THIS APPLICATION (AS SHOWN ABOVE), THE RETURN OF PART B OF THIS FORM WILL BE CONSIDERED A REQUEST
TO REAPPLY THE PREVIOUSLY PAID ISSUE FEE TOWARD THE ISSUE FEE NOW DUE.

HOW TO REPLY TO THIS NOTICE:

I. Review the ENTITY STATUS shown above. If the ENTITY STATUS is shown as SMALL or MICRO, verify whether entitlement to that
entity status still applies.

If the ENTITY STATUS is the same as shown above, pay the TOTAL FEE(S) DUE shown above.

If the ENTITY STATUS is changed from that shown above, on PART B - FEE(S) TRANSMITTAL, complete section number 5 titled
"Change in Entity Status (from status indicated above)".

For purposes of this notice, small entity fees are 1/2 the amount of undiscounted fees, and micro entity fees are 1/2 the amount of small entity
fees.

II. PART B - FEE(S) TRANSMITTAL, or its equivalent, must be completed and returned to the United States Patent and Trademark Office
(USPTO) with your ISSUE FEE and PUBLICATION FEE (if required). If you are charging the fee(s) to your deposit account, section "4b"
of Part B - Fee(s) Transmittal should be completed. If an equivalent of Part B is filed, a request to reapply a previously paid issue fee must be
clearly made, and delays in processing may occur due to the difficulty in recognizing the paper as an equivalent of Part B.

III. All communications regarding this application must give the application number. Please direct all communications prior to issuance to Mail
Stop ISSUE FEE unless advised to the contrary.

IMPORTANT REMINDER: Maintenance fees are due in utility patents issuing on applications filed on or after Dec. 12, 1980.
It is patentee's responsibility to ensure timely payment of maintenance fees when due. More information is available at
www.uspto.gov/PatentMaintenanceFees.
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PART B - FEE(S) TRANSMITTAL
Complete and send this form, together with applicable fee(s), by mail or fax, or via EFS-Web.

By mail, send to: Mail Stop ISSUE FEE By fax, send to:  (571)-273-2885
Commissioner for Patents
P.O. Box 1450
Alexandria, Virginia 22313-1450

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 through 5 should be completed where appropriate. All
further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as indicated unless corrected
below or directed otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for maintenance fee notifications.
Note: A certificate of mailing can only be used for domestic mailings of the
Fee(s) Transmittal. This certificate cannot be used for any other accompanying
papers. Each additional paper, such as an assignment or formal drawing, must
have its own certificate of mailing or transmission.

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 for any change of address)

20230 7590 03/10/2022 Certificate of Mailing or Transmission
VOI’yS Sater Seymour and Pease LLP I hereby certify that this Fee(s) Transmittal is being deposited with the United
i i States Postal Service with sufficient postage for first class mail in an envelope
1909 K St., NW addressed to the Mail Stop ISSUE FEE address above, or being transmitted to
P g

9th Floor the USPTO via EFS-Web or by facsimile to (571) 273-2885, on the date below.
Washington, DC 20006-1152 (Typed or printed name)
(Signature)
(Date)
| APPLICATION NO. | FILING DATE | FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. | CONFIRMATION NO. |

16/450,422 06/24/2019 Jonathan Lewis Nook 054985-000055-US-05 1008

TITLE OF INVENTION: PORTABLE VEHICLE BATTERY JUMP START APPARATUS WITH SAFETY PROTECTION AND JUMPER CABLE DEVICE
THEREQF

APPLN. TYPE | ENTITY STATUS | ISSUE FEE DUE | PUBLICATION FEE DUE | PREV. PAID ISSUE FEE | TOTAL FEE(S) DUE | DATE DUE |
nonprovisional SMALL $600 $0.00 $0.00 $600 06/10/2022
| EXAMINER | ART UNIT | CLASS-SUBCLASS |
DIAO, M BAYE 2859 320-105000
1. Change of correspondence address or indication of "Fee Address” (37 2. For printing on the patent front page, list
CFR 1.363). (1) The names of up to 3 registered patent attorneys
or agents OR, alternatively, 1

M| Change of correspondence address (or Change of Correspondence

Address form PTO/AIA/122 or PTO/SB/122) attached. (2) The name of a single firm (having as a member a

registered attorney or agent) and the names of up to 2
2 registered patent attorneys or agents. If no name is
listed, no name will be printed.

(] "Fee Address” indication (or "Fee Address" Indication form PTO/
AIA/47 or PTO/SB/47; Rev 03-02 or more recent) attached. Use of a
Customer Number is required.

3. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or type)

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document must have been previously
recorded, or filed for recordation, as set forth in 37 CFR 3.11 and 37 CFR 3.81(a). Completion of this form is NOT a substitute for filing an assignment.

(A) NAME OF ASSIGNEE (B) RESIDENCE: (CITY and STATE OR COUNTRY)

Please check the appropriate assignee category or categories (will not be printed on the patent) : (] Individuat [ Corporation or other private group entity (] Government

4a. Fees submitted: [ Missue Fee [Jpublication Fee (if required) [_JAdvance Order - # of Copies
4b. Method of Payment: (Please first reapply any previously paid fee shown above)

(] Electronic Payment via EFS-Web (] Enclosed check (L] Non-electronic payment by credit card (Attach form PTO-2038)

(] The Director is hereby authorized to charge the required fee(s), any deficiency, or credit any overpayment to Deposit Account No.

5. Change in Entity Status (from status indicated above)

NOTE: Absent a valid certification of Micro Entity Status (see forms PTO/SB/15A and 15B), issue
fee payment in the micro entity amount will not be accepted at the risk of application abandonment.
NOTE: If the application was previously under micro entity status, checking this box will be taken
to be a notification of loss of entitlement to micro entity status.

NOTE: Checking this box will be taken to be a notification of loss of entitlement to small or micro
entity status, as applicable.

M| Applicant certifying micro entity status. See 37 CFR 1.29

M| Applicant asserting small entity status. See 37 CFR 1.27

M| Applicant changing to regular undiscounted fee status.

NOTE: This form must be signed in accordance with 37 CFR 1.31 and 1.33. See 37 CFR 1.4 for signature requirements and certifications.

Authorized Signature Date

Typed or printed name Registration No.
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UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.UsSpto.gov

| APPLICATION NO. | FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. | CONFIRMATION NO. |
16/450,422 06/24/2019 Jonathan Lewis Nook 054985-000055-US-05 1008
| EXAMINER |
20230 7590 03/10/2022
Vorys, Sater, Seymour and Pease LLP DIAO, M BAYE
1909 K St., NW
9th Floor | ART UNIT PAPER NUMBER |
Washington, DC 20006-1152 2859

DATE MAILED: 03/10/2022

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b)
(Applications filed on or after May 29, 2000)

The Office has discontinued providing a Patent Term Adjustment (PTA) calculation with the Notice of Allowance.

Section 1(h)(2) of the AIA Technical Corrections Act amended 35 U.S.C. 154(b)(3)(B)(i) to eliminate the requirement
that the Office provide a patent term adjustment determination with the notice of allowance. See Revisions to Patent
Term Adjustment, 78 Fed. Reg. 19416, 19417 (Apr. 1, 2013). Therefore, the Office is no longer providing an initial
patent term adjustment determination with the notice of allowance. The Office will continue to provide a patent term
adjustment determination with the Issue Notification Letter that is mailed to applicant approximately three weeks prior
to the issue date of the patent, and will include the patent term adjustment on the patent. Any request for reconsideration

of the patent term adjustment determination (or reinstatement of patent term adjustment) should follow the process
outlined in 37 CFR 1.705.

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office of
Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee payments should be
directed to the Customer Service Center of the Office of Patent Publication at 1-(888)-786-0101 or (571)-272-4200.
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OMB Clearance and PRA Burden Statement for PTOL-85 Part B

The Paperwork Reduction Act (PRA) of 1995 requires Federal agencies to obtain Office of Management and Budget
approval before requesting most types of information from the public. When OMB approves an agency request to
collect information from the public, OMB (i) provides a valid OMB Control Number and expiration date for the
agency to display on the instrument that will be used to collect the information and (ii) requires the agency to inform
the public about the OMB Control Number’s legal significance in accordance with 5 CFR 1320.5(b).

The information collected by PTOL-85 Part B is required by 37 CFR 1.311. The information is required to obtain
or retain a benefit by the public which is to file (and by the USPTO to process) an application. Confidentiality is
governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 30 minutes to complete, including
gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon
the individual case. Any comments on the amount of time you require to complete this form and/or suggestions
for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office,
U.S. Department of Commerce, P.O. Box 1450, Alexandria, Virginia 22313-1450. DO NOT SEND FEES OR
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria,
Virginia 22313-1450. Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection
of information unless it displays a valid OMB control number.

Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your
submission of the attached form related to a patent application or patent. Accordingly, pursuant to the requirements
of the Act, please be advised that: (1) the general authority for the collection of this information is 35 U.S.C. 2(b)
(2); (2) furnishing of the information solicited is voluntary; and (3) the principal purpose for which the information
is used by the U.S. Patent and Trademark Office is to process and/or examine your submission related to a patent
application or patent. If you do not furnish the requested information, the U.S. Patent and Trademark Office may not
be able to process and/or examine your submission, which may result in termination of proceedings or abandonment
of the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1. The information on this form will be treated confidentially to the extent allowed under the Freedom of
Information Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from this system of records may
be disclosed to the Department of Justice to determine whether disclosure of these records is required by the
Freedom of Information Act.

2. A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence
to a court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of
settlement negotiations.

3. A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting
a request involving an individual, to whom the record pertains, when the individual has requested assistance
from the Member with respect to the subject matter of the record.

4. A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having
need for the information in order to perform a contract. Recipients of information shall be required to comply
with the requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m).

5. A record related to an International Application filed under the Patent Cooperation Treaty in this system of
records may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property
Organization, pursuant to the Patent Cooperation Treaty.

6. A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of
National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)).

7. Arecord from this system of records may be disclosed, as a routine use, to the Administrator, General Services,

or his/her designee, during an inspection of records conducted by GSA as part of that agency's responsibility

to recommend improvements in records management practices and programs, under authority of 44 U.S.C.

2904 and 2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection

of records for this purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall

not be used to make determinations about individuals.
8. Arecord from this system of records may be disclosed, as a routine use, to the public after either publication of

the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record

may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed

in an application which became abandoned or in which the proceedings were terminated and which application

is referenced by either a published application, an application open to public inspection or an issued patenfNOCO Exhibit 2005
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Application No. Applicant(s)
; . 16/450,422 Nook et al.
Notice of Allowability Examiner ArtUnit | AIA (FITF) Status
M'BAYE DIAO 2859 Yes

-- The MAILING DATE of this communication appears on the cover sheet with the corresponderice address--
All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included

herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS
NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308.

1.} This communication is responsive to RCEX filed on 02/24/2022.

[J A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on .

2.[J An election was made by the applicant in response to a restriction requirement set forth during the interview on ; the
restriction requirement and election have been incorporated into this action.

3. The allowed claim(s) is/are 1-10,12-23,29-54 (renumbered 1-48) . 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[] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
Certified copies:
a) JAIl by (J Some* ¢) [J None of the:
1. [J Certified copies of the priority documents have been received.
2. [ Certified copies of the priority documents have been received in Application No.
3. [ Copies of the certified copies of the priority documents have been received in this national stage application from the
International Bureau (PCT Rule 17.2(a)).

* 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] CORRECTED DRAWINGS (as "replacement sheets") must be submitted.

(3 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.[] 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.[J Notice of References Cited (PTO-892) 5. ¥} Examiner's Amendment/Comment

2.} Information Disclosure Statements (PTO/SB/08), 6. ¥} Examiner's Statement of Reasons for Allowance
Paper No./Mail Date 02/24/2022.

3.0 Examiner's Comment Regarding Requirement for Deposit 7. (J Other .

of Biological Material .
4. Interview Summary (PTO-413),
Paper No./Mail Date.
/M BAYE DIAO/ 03/02/2022
Primary Examiner, Art Unit 2859

U.S. Patent and Trademark Office .
PTOL-37 (Rev. 08-13) Notice of Allowability Part of Paper No./Mail Date 20220302
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Application/Control Number: 16/450,422 Page 2
Art Unit: 2859

DETAILED ACTION
Notice of Pre-AIA or AIA Status
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 02/24/2022 has been entered.
3. Claims 1-10,12-23, and 29-54 are still pending in the application.
Information Disclosure Statement
4, The information disclosure statement (IDS) submitted on 02/24/2022 was filed after the
mailing date of the notice of allowance on 11/24/2021. The submission is in compliance with
the provisions of 37 CFR 1.97. Accordingly, the information disclosure statement is being
considered by the examiner.
Allowable Subject Matter
5. Claims 1-10,12-23, and 29-54 (renumbered 1-48) are allowed over the prior art of record.
6. The following is an examiner's statement of reasons for allowance: The prior art
filed on 11/24/2021 together with art made of record fails to disclose or suggest, in the claimed

combination,
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Application/Control Number: 16/450,422 Page 3
Art Unit: 2859

7. Asin claim 1: a jump starter apparatus comprising among other patentable features, “...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 converting power

from a USB charger to increase charge voltage for charging 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 and providing charge input from the USB charger through the

USB input connector and the USB input charge circuit to the power supply”.

8. Claims 2-10,12-23,40-41,43-52 depend directly or indirectly from claim 1 and therefore
are allowed for the same reasons.

9. As in claim 29: a jump starter apparatus comprising among other patentable features,
“...a USB input charge circuit connected to the power supply, the USB input charge circuit
configured for converting power from a USB charger to increase charge voltage for charging 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 and providing charge input from

the USB charger through the USB input connector and the USB input charge circuit to the power
supply.

10.  Asin claim 30: A jump starting device comprising among other patentable features, ... a
USB input charge circuit connected to the power supply, the USB input charge circuit configured
for converting power from a USB charger to increase charge voltage for charging the power
supply; and a USB input connector configured for connecting to the USB charger and providing
charge input from the USB charger through the USB input connector and the USB input charge

circuit to the power supply”.

NOCO Exhibit 2005

ADC v. NOCO
IPR2024-00671
Page 640



Application/Control Number: 16/450,422 Page 4
Art Unit: 2859

11. Claims 31-37 depend directly or indirectly from claim 30 and therefore are allowed for
the same reasons.

12. As in claim 38: A jump starting device comprising among other patentable features, “...a
USB input charge circuit connected to the power supply, the USB input charge circuit configured

for converting power from a USB charger to increase charge voltage for charging 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 and providing charge input from the
USB charger through the USB input connector and the USB input charge circuit to the power

13. Claims 39 and 42 depend directly or indirectly from claim 38 and therefore are allowed
for the same reasons.

14.  Asinclaim 53: A jump starting device comprising among other patentable features, ... --
a USB input charge circuit connecting the USB connector to the power supply, the USB input
charge circuit comprising a DC/DC converter, the USB input charge circuit configured for

increasing voltage from the external USB charger to charge voltage for charging the power

supply, wherein the DC-DC converter can be turned on and off by an output of the

microcontroller”.

15. Claim 54 depend directly from claim 53 and therefore is allowed for the same reasons.
Any comments considered necessary by applicant must be submitted no later than the

payment of the issue fee and, to avoid processing delays, should preferably accompany the issue

fee. Such submissions should be clearly labeled “Comments on Statement of Reasons for

Allowance.”
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Application/Control Number: 16/450,422 Page 5
Art Unit: 2859

16. While US 20120187897 to Lenk et al., (Lenk) discloses( a battery charger that uses
external USB/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
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.

17. Therefore the claims as presently submitted are allowable over the art of record.
Conclusion
18. 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.

Information regarding the status of published or unpublished applications may be
obtained from Patent Center. Unpublished application information in Patent Center is available
to registered users. To file and manage patent submissions in Patent Center, visit:

https://patentcenter.uspto.gov. Visit https://www.uspto.gov/patents/apply/patent-center for more
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Application/Control Number: 16/450,422 Page 6
Art Unit: 2859

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.

MBAYE DIAO
Primary Examiner
Art Unit 2859

/M BAYE DIAO/
Primary Examiner, Art Unit 2859
March 2, 2022
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Application/Control No. Applicant(s)/Patent Under Reexamination
Index of Claims 16/450,422 Nook et al.
M'BAYE DIAO 2859
v | Rejected - | Cancelled N | Non-Elected Appeal
= Allowed + | Restricted | | Interference Objected
CLAIMS
(J Claims renumbered in the same order as presented by applicant O cpPA O rR1.47
CLAIM DATE
Final Original | 08/07/2020 | 02/05/2021 | 06/21/2021 | 11/15/2021 | 03/02/2022
1 1 v v v = =
2 2 v v v = =
3 3 v v v = =
4 4 v v v = =
5 5 v v v = =
6 6 v v v = =
7 7 v v v = =
8 8 v v v = =
9 9 v v v = =
10 10 v v v = =
11 v v - - -
11 12 v v v = =
12 13 v v v = =
13 14 v v v = =
14 15 v v v = =
15 16 v v v = =
16 17 v v v = =
17 18 v v v = =
18 19 v v v = =
19 20 v v v = =
20 21 v v v = =
21 22 v v v = =
22 23 v v v = =
24 - - - - -
25 - - - - -
26 - - - - -
27 - - - - -
28 - - - - -
35 29 v v v = =
36 30 v v v = =
37 31 v v v = =
38 32 v v v = =
39 33 v v v = =
40 34 v v v = =
41 35 v v v = =
42 36 v v v = =
43 37 v v v = =
44 38 v v v = =
45 39 v v = =
23 40 v v = =
24 41 v v = =
46 42 v v = =
U.S. Patent and Trademark Office Part of Paper No.: 20220302
Page 1 of 2
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Application/Control No. Applicant(s)/Patent Under Reexamination
Index of Claims 16/450,422 NooK et al.
H“m ““m ““ ““ o o
M'BAYE DIAO 2859
CLAIM DATE
Final Original | 08/07/2020 | 02/05/2021 | 06/21/2021 | 11/15/2021 | 03/02/2022
25 43 v v = =
26 44 v v = =
27 45 v Vs = =
28 46 v v = =
29 47 v v = =
30 48 v Vs = =
31 49 4 4 = =
32 50 v v = =
33 51 v 4 = =
34 52 = =
47 53 = =
48 54 = =
U.S. Patent and Trademark Office Part of Paper No.: 20220302
Page 2 of 2
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Application/Control No. Applicant(s)/Patent Under Reexamination
Issue Classification | ¢ 450 422 Nook et al.
H “ ““‘ Examiner Art Unit
M'BAYE DIAO 2859
CPC
Symbol Type Version
B60L 14 F 2019-02-01
H02J 0034 | 2013-01-01
H02J 0029 | 2013-01-01
H02J 0047 | 2013-01-01
H02J 342 | 2020-01-01
H02J 122 A 2020-01-01
H02J 00 A 2013-01-01
H02J 0048 A 2020-01-01
CPC Combination Sets
Symbol Type Set Ranking Version
NONE
Total Claims Allowed:
(Assistant Examiner) (Date) 48

/M BAYE DIAO/
Primary Examiner, Art Unit 2859

(Primary Examiner)

02 March 2022

(Date)

O.G. Print Claim(s) | O.G. Print Figure

1

4

U.S. Patent and Trademark Office

Page 1 of 3

Part of Paper No.: 20220302
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Application/Control No. Applicant(s)/Patent Under Reexamination

Issue Classification | ¢ 450 422 Nook et al.

H “ “ “‘ Examiner Art Unit
M'BAYE DIAO 2859

INTERNATIONAL CLASSIFICATION
CLAIMED

B60L53/14
H02J7/00
H02J7/34
H02J1/10

NON-CLAIMED

US ORIGINAL CLASSIFICATION

CLASS SUBCLASS
320 105

CROSS REFERENCES(S)

CLASS SUBCLASS (ONE SUBCLASS PER BLOCK)
NONE
Total Claims Allowed:
(Assistant Examiner) (Date) 48
/M BAYE DIAO/ 02 March 2022 . . A
Primary Examiner, Art Unit 2859 O.G. Print Claim(s) | O.G. Print Figure
(Primary Examiner) (Date) 1 4
U.S. Patent and Trademark Office Part of Paper No.: 20220302
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/ssue Classification

Application/Control No.

Applicant(s)/Patent Under Reexamination

16/450,422 Nook et al.
H “ ““‘ Examiner Art Unit
M'BAYE DIAO 2859

(0 Claims renumbered in the same order as presented by applicant (] CPA (3 T.D. [J R.1.47
CLAIMS
Final |Original]Final |Original|Final [Original|Final [Original|Final [Original]Final |Original]Final |Original|Final |Original

1 1 10 10 18 19 28 43 37 28 46

2 2 11 19 20 35 29 44 38 29 47

3 3 11 12 20 21 36 30 45 39 30 48

4 4 12 13 21 22 37 31 23 40 31 49

5 5 13 14 22 23 38 32 24 41 32 50

6 6 14 15 24 39 33 46 42 33 51

7 7 15 16 25 40 34 25 43 34 52

8 8 16 17 26 41 35 26 44 47 53

9 9 17 18 27 42 36 27 45 48 54
NONE

Total Claims Allowed:
(Assistant Examiner) (Date) 48
/M BAYE DIAO/ 02 March 2022 . . A
Primary Examiner, Art Unit 2859 O.G. Print Claim(s) | O.G. Print Figure
(Primary Examiner) (Date) 1 4
U.S. Patent and Trademark Office Part of Paper No.: 20220302
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Application/Control No.

Applicant(s)/Patent Under Reexamination

Search Notes 16/450,422 Nook et al.
LT -
M'BAYE DIAO 2859
CPC - Searched*
Symbol Date Examiner
B60L53/14 H02J7/342 H02J7/0047 H02J7/0034 H02J7/0029 H02J1/ 08/07/2020 MD
122 H02J7/00 H02J7/0048 H02J2310/46
CPC Combination Sets - Searched*
Symbol Date Examiner
US Classification - Searched*
Class Subclass Date Examiner
320 105 08/07/2020 MD

* See search history printout included with this form or the SEARCH NOTES box below to determine the scope of

the search.

/M BAYE DIAO/
Primary Examiner, Art Unit 2859
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Application/Control No. Applicant(s)/Patent Under Reexamination
Search Noles 16/450,422 Nook et al.
ETTEEY
M'BAYE DIAO 2859

Search Notes
Search Notes Date Examiner
PE2E SEARCH(Search Notes Attached). 08/07/2020 MD
PLUS Search Conducted. 07/28/2020 MD
Inventor Name and Assignee Search (SEARCH). 08/07/2020 MD
Parent Applications Noted. 08/07/2020 MD
IPR2018-00503 Reviewed Petition for Inter Partes Review of U.S. MD
Patent No. 9,007,015 08/07/2020
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PE2E SEARCH - Search History (Prior Art)

Ref # Hits Search Query DBs Default Plurals British Time Stamp
Operator Equivalents
L1 3558 jump adj start$3 (US-PGPUB; USPAT; |OR ON ON 2014/10/23
EPO) 12:42 PM
L2 24862 (internal adj power adj |(US-PGPUB; USPAT; |OR ON ON 2014/10/23
(supply source)) EPO) 12:43 PM
(internal adj PS)
L3 166340 output adj port (US-PGPUB; USPAT; |OR ON ON 2014/10/23
EPO) 12:43 PM
L4 0 vehicle adj batter$3 adj |(US-PGPUB; USPAT; |OR ON ON 2014/10/23
isolat$3 adj sens$3 EPO) 12:44 PM
L5 1674253 |(isolat$3 (batter$3 adj [(US-PGPUB; USPAT; |OR ON ON 2014/10/23
presence) adj sens$3) |EPO) 12:47 PM
L6 6642 (isolat$3 (batter$3 adj [(US-PGPUB; USPAT; |OR ON ON 2014/10/23
presence)) adj sens$3 |EPO) 12:48 PM
L7 0 reverse adj popularity | (US-PGPUB; USPAT; |OR ON ON 2014/10/23
adj (detect$3 sens$3) |EPO) 12:49 PM
L8 186 reverse adj polarity adj |(US-PGPUB; USPAT; |OR ON ON 2014/10/23
(detect$3 sens$3) EPO) 12:49 PM
L9 0 (microcontroller (US-PGPUB; USPAT; |OR ON ON 2014/10/23
microcomputer EPO) 12:51 PM
microprocessor
processor controller)
and L1 and L2 and L3
and L6 and L8
L10 2960317  |(microcontroller (US-PGPUB; USPAT; |OR ON ON 2014/10/23
microcomputer EPO) 12:51 PM
microprocessor
processor controller)
L11 0 L1 andL2 and L3 and |(US-PGPUB; USPAT; |OR ON ON 2014/10/23
L6 and L8 EPO) 12:51 PM
L12 0 L1 andL2 and L3 and |(US-PGPUB; USPAT; |OR ON ON 2014/10/23
L6 EPO) 12:51 PM
L13 0 L1 andL2 and L3 and |(US-PGPUB; USPAT; |OR ON ON 2014/10/23
L8 EPO) 12:51 PM
L14 15 L1 andL2 and L3 and |(US-PGPUB; USPAT; |OR ON ON 2014/10/23
L10 EPO) 12:51 PM
L15 3 L6 and L8 (US-PGPUB; USPAT; |OR ON ON 2014/10/23
EPO) 12:52 PM
L16 195 320/105.ccls. and (US-PGPUB; USPAT; |OR ON ON 2014/10/23
(@ad<="20140708") EPO) 12:55 PM
L17 1845 320/110-112.ccls. and | (US-PGPUB; USPAT; |OR ON ON 2014/10/23
(@ad<="20140708") EPO) 12:55 PM
L18 0 (L16 L17) and (L14 (US-PGPUB; USPAT; |OR ON ON 2014/10/23
L15) EPO) 12:56 PM
L19 22 ("5635817"|"8493021"|" |(US-PGPUB; USPAT; |OR ON ON 2014/10/23
7872361"|"2004013029 |EPO) 12:57 PM
8"["20100301800"|"592
1809"["6140796"|"6632
NOCOExhibit2005
03/02/2022 10:13:34 PM Page 1 ¢f(84 v. NOCO
Workspace: 16450422 MD IPR2024-00671
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103"|"7301303"|"57931
85"|"6262492"|"563581
8"["8376775"|"2014015
9509"|"5111130"|"5189
359"|"6756764"|"57951
82"|"6212054"|"819902
4"|"20020041174""201
30154543").PN.

L20 0 ((integrated combo) adj |(US-PGPUB; USPAT; |OR ON ON 2014/10/23
jumper) with ((plug EPO) 03:48 PM
connector) same (other
another) adj end$2)

L21 0 ((integrated combo (US-PGPUB; USPAT; |OR ON ON 2014/10/23
combination assembly) |EPO) 03:48 PM
adj jumper) with ((plug
connector) same (other
another) adj end$2)

L22 0 ((integrated combo (US-PGPUB; USPAT; |OR ON ON 2014/10/23
combination assembly) |EPO) 03:49 PM
adj jumper) and ((plug
connector) same (other
another) adj end$2)

L23 222 ((integrated combo (US-PGPUB; USPAT; |OR ON ON 2014/10/23
combination assembly) |EPO) 03:49 PM
adj jumper) and ((plug
connector))

L24 1674253 |(isolat$3 (batter$3 adj [(US-PGPUB; USPAT; |OR ON ON 2014/10/23
presence) adj sens$3) |EPO) 03:49 PM

L25 6642 (isolat$3 (batter$3 adj [(US-PGPUB; USPAT; |OR ON ON 2014/10/23
presence)) adj sens$3 |EPO) 03:49 PM

L26 186 reverse adj polarity adj |(US-PGPUB; USPAT; |OR ON ON 2014/10/23
(detect$3 sens$3) EPO) 03:49 PM

L27 3 L24 and L25 and L26  |(US-PGPUB; USPAT; |OR ON ON 2014/10/23

EPO) 03:49 PM

L28 3558 jump adj start$3 (US-PGPUB; USPAT; |OR ON ON 2014/10/23

EPO) 03:50 PM

L29 24862 (internal adj power adj |(US-PGPUB; USPAT; |OR ON ON 2014/10/23
(supply source)) EPO) 03:50 PM
(internal adj PS)

L30 48 L28 and L29 (US-PGPUB; USPAT; |OR ON ON 2014/10/23

EPO) 03:50 PM
L31 0 L23 L24 L2526 (US-PGPUB; USPAT; |AND ON ON 2014/10/23
EPO) 03:50 PM
L32 0 L23 L24 L25 (US-PGPUB; USPAT; |AND ON ON 2014/10/23
EPO) 03:50 PM
L33 0 L23 L30 (US-PGPUB; USPAT; |AND ON ON 2014/10/23
EPO) 03:51 PM
L34 0 L23 L30 (US-PGPUB; USPAT; |AND ON ON 2014/10/23
EPO) 03:51 PM
L35 1 L26 L30 (US-PGPUB; USPAT; |AND ON ON 2014/10/23
EPO) 03:51 PM
L36 8 L24 L30 (US-PGPUB; USPAT; |AND ON ON 2014/10/23
NOCO Exhibit 2005
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EPO) 03:51 PM
L37 12 L27 L35 L36 (US-PGPUB; USPAT; |OR ON ON 2014/10/23
EPO) 03:52 PM
L38 195 320/105.ccls. and (US-PGPUB; USPAT; |OR ON ON 2014/10/23
(@ad<="20140708") EPO) 03:52 PM
L39 1845 320/110-112.ccls. and | (US-PGPUB; USPAT; |OR ON ON 2014/10/23
(@ad<="20140708") EPO) 03:52 PM
L40 1 (L38 L39) and (L37 (US-PGPUB; USPAT; |OR ON ON 2014/10/23
L30) EPO) 03:52 PM
L41 8 (L36) and (L37) (US-PGPUB; USPAT; |OR ON ON 2014/10/23
EPO) 03:56 PM
L42 8 (L36) and (L37) (US-PGPUB; USPAT; |OR ON ON 2014/10/23
EPO) 03:56 PM
L43 8 (L36) and (L30) (US-PGPUB; USPAT; |OR ON ON 2014/10/23
EPO) 03:56 PM
L44 8 L42 L43 (US-PGPUB; USPAT; |OR ON ON 2014/10/23
EPO) 03:56 PM
L45 0 L23 and L30 (US-PGPUB; USPAT; |OR ON ON 2014/10/23
EPO) 04:03 PM
L46 0 L23 and L29 and L26 (US-PGPUB; USPAT; |OR ON ON 2014/10/23
EPO) 04:04 PM
L47 0 L23 and L26 (US-PGPUB; USPAT; |OR ON ON 2014/10/23
EPO) 04:04 PM
L48 1 L30 and L26 (US-PGPUB; USPAT; |OR ON ON 2014/10/23
EPO) 04:04 PM
L49 150 (US-5793185-$ or US- |(USPAT) OR ON ON 2014/10/23
5752754-% or US- 05:39 PM
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-
5179494-3% or US-
5219034-% or US-
5281792-$ or US-
5354215-$ or US-
5367250-% or US-
5479160-$ or US-
5515939-% or US-
5635804-% or US-
5635818-$).did. or (US-
5687573-% or US-
5754031-$ or US-
5780953-§ or US- MOCO Exhibit 2
03/02/2022 10:13:34 PM Page 3 ¢fC82 v. NOCO
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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-
4274690-$ or US-
4305004-$ or US-
4309675-$ or US-
4321542-$ or US-
4323830-$ or US-
4327420-$ or US-
4327519-$ or US-
4346335-$ or US-
4346893-$ or US-
4349774-$ 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-
4479083-$ 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-
4760000-$ or US-
4764852-$ or US-
4769586-$ or US-
4799135-$ or US-
4820966-$ or US-
4829223-$ or US-

IRETRETISY
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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- S
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5847911-$ or US-
5868076-% or US-
5892342-% or US-
5913911-$ or US-
5921809-3).did.
L50 3558 jump adj start$3 (US-PGPUB; USPAT; |OR ON ON 2014/10/23
EPO) 05:41 PM

L51 24862 (internal adj power adj |(US-PGPUB; USPAT; |OR ON ON 2014/10/23
(supply source)) EPO) 05:41 PM
(internal adj PS)

L52 48 L50 and L51 (US-PGPUB; USPAT; |OR ON ON 2014/10/23

EPO) 05:41 PM

L53 1 L52 and L49 (US-PGPUB; USPAT; |OR ON ON 2014/10/23

EPO) 05:41 PM

L54 84 (jJump adj (start$3 (US-PGPUB; USPAT; |OR ON ON 2014/10/23
cable)) with (alligator$2 |EPO) 11:17 PM
clamp$2)

L55 0 L54 with ((integrated (US-PGPUB; USPAT; |OR ON ON 2014/10/23
embedded) adj plug) EPO) 11:21 PM

L56 0 L54 and ((integrated (US-PGPUB; USPAT; |OR ON ON 2014/10/23
embedded) adj plug) EPO) 11:21 PM

L57 0 L54 and ((integrated (US-PGPUB; USPAT; |OR ON ON 2014/10/23
embedded) adj (plug EPO) 11:23 PM
connect$3 socket$2))

L58 83 L54 and (plug (US-PGPUB; USPAT; |OR ON ON 2014/10/23
connect$3 socket$2) EPO) 11:28 PM

L59 36 L54 and (plug) (US-PGPUB; USPAT; |OR ON ON 2014/10/23

EPO) 11:28 PM

L60 3558 jump adj start$3 (US-PGPUB; USPAT; |OR ON ON 2014/10/23

EPO) 11:29 PM

L61 24862 (internal adj power adj |(US-PGPUB; USPAT; |OR ON ON 2014/10/23
(supply source)) EPO) 11:29 PM
(internal adj PS)

L62 48 L60 and L61 (US-PGPUB; USPAT; |OR ON ON 2014/10/23

EPO) 11:29 PM

L63 0 L59 and L62 (US-PGPUB; USPAT; |OR ON ON 2014/10/23

EPO) 11:29 PM

L64 225 (reverse reversed) adj |(US-PGPUB; USPAT; |OR ON ON 2014/10/24
polarity adj (sens$3 EPO) 11:19 PM
detect$3)

L65 0 (vehicle automobile car |(US-PGPUB; USPAT; |OR ON ON 2014/10/24
locomotive motorbike EPO) 11:21 PM
motorcycle) adj battery
adj (presence
connection) adj (sens$3
detect$3)

L66 95 battery adj (presence (US-PGPUB; USPAT; |OR ON ON 2014/10/24
connection) adj (sens$3 |[EPO) 11:21 PM
detect$3)

L6e7 2960317  |(microcontroller (US-PGPUB; USPAT; |OR ON ON 2014/10/24
microcomputer EPO) 11:22 PM
microprocessor 066-Extibiatos
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processor controller)

L68 0 L64 and L66 and L67 |(US-PGPUB; USPAT; |OR ON ON 2014/10/24
EPO) 11:22 PM

L69 3558 jump adj start$3 (US-PGPUB; USPAT; |OR ON ON 2014/10/24
EPO) 11:22 PM

L70 0 L64 and L66 and L69 |(US-PGPUB; USPAT; |OR ON ON 2014/10/24
EPO) 11:22 PM

L71 0 L64 and L66 (US-PGPUB; USPAT; |OR ON ON 2014/10/24
EPO) 11:23 PM

L72 10 (US-20130314041-$ or [(US-PGPUB; USPAT) |OR ON ON 2014/10/24
US-20120091944-$ or 11:49 PM
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.

L73 22 ("5635817"|"8493021"|" |(US-PGPUB; USPAT; |OR ON ON 2014/10/24
7872361"|"2004013029 |EPO) 11:50 PM
8"["20100301800"|"592
1809"["6140796"|"6632
103"|"7301303"|"57931
85"|"6262492"|"563581
8"["8376775"|"2014015
9509"|"5111130"|"5189
359"|"6756764"|"57951
82"|"6212054"|"819902
4"|"20020041174""201
30154543").PN.

L74 0 L72 and L73 (US-PGPUB; USPAT; |OR ON ON 2014/10/24

EPO) 11:50 PM

L75 4 ("20050110467"'63625 | (US-PGPUB; USPAT; |OR ON ON 2014/1112
99"|"6803743"|"714858 |EPO) 05:.02 PM
0").PN.

L76 2 WO-2013137873-$.did. |(US-PGPUB; USPAT; |OR ON ON 2014/12/03

USOCR; FPRS; EPO; 12:05 PM
JPO; DERWENT;
IBM_TDB)

L77 134 advantages near4 (US-PGPUB; USPAT; |OR ON ON 2014/12/03
(lithium-ion) adj EPO) 01:03 PM
batter$3

L78 196 320/105.ccls. and (US-PGPUB; USPAT; |OR ON ON 2014/12/03
(@ad<="20140703") EPO) 01:04 PM

L79 0 L77 and L78 (US-PGPUB; USPAT; |OR ON ON 2014/12/03

EPO) 01:04 PM

L80 3573 jump adj start$3 (US-PGPUB; USPAT; |OR ON ON 2014/12/03

EPO) 01:04 PM

L81 25112 (internal adj power adj |(US-PGPUB; USPAT; |OR ON ON 2014/12/03
(supply source)) EPO) 01:04 PM
(internal adj PS)

L82 167713 output adj port (US-PGPUB; USPAT; |OR ON ON 2014/12/03

AP A
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EPO) 01:04 PM
L83 2991441 (microcontroller (US-PGPUB; USPAT; |OR ON ON 2014/12/03
microcomputer EPO) 01:04 PM
microprocessor
processor controller)
L84 15 L80and L81 and L82 |(US-PGPUB; USPAT; |OR ON ON 2014/12/03
and L83 EPO) 01:04 PM
L85 0 L77 and L84 (US-PGPUB; USPAT; |OR ON ON 2014/12/03
EPO) 01:04 PM
L86 188 reverse adj polarity adj |(US-PGPUB; USPAT; |OR ON ON 2014/12/03
(detect$3 sens$3) EPO) 01:05 PM
L87 0 L77 and L86 (US-PGPUB; USPAT; |OR ON ON 2014/12/03
EPO) 01:05 PM
L88 224 ((integrated combo (US-PGPUB; USPAT; |OR ON ON 2014/12/03
combination assembly) |EPO) 01:05 PM
adj jumper) and ((plug
connector))
L89 0 L77 and L88 (US-PGPUB; USPAT; |OR ON ON 2014/12/03
EPO) 01:05 PM
L90 25112 (internal adj power adj |(US-PGPUB; USPAT; |OR ON ON 2014/12/03
(supply source)) EPO) 01:05 PM
(internal adj PS)
L91 0 L77 and L90 (US-PGPUB; USPAT; |OR ON ON 2014/12/03
EPO) 01:05 PM
L92 1687265 |(isolat$3 (batter$3 adj [(US-PGPUB; USPAT; |OR ON ON 2014/12/03
presence) adj sens$3) |EPO) 01:06 PM
L93 53 L77 and L92 (US-PGPUB; USPAT; |OR ON ON 2014/12/03
EPO) 01:06 PM
L94 0 L93 and L90 (US-PGPUB; USPAT; |OR ON ON 2014/12/03
EPO) 01:07 PM
L95 84 (jJump adj (start$3 (US-PGPUB; USPAT; |OR ON ON 2014/12/03
cable)) with (alligator$2 |EPO) 01:07 PM
clamp$2)
L96 0 L93 and L95 (US-PGPUB; USPAT; |OR ON ON 2014/12/03
EPO) 01:07 PM
L97 150 (US-5793185-% or US- [(USPAT) OR ON ON 2014/12/03
5752754-% or US- 01:08 PM
4562893-% or US-
4793175-% or US-
4972135-% or US-
5886501-$ 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- O66-Extibitah0s
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5219034-$ or US-
5281792-$ or US-
5354215-$ or US-
5367250-$ or US-
5479160-$ 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-
4274690-$ or US-
4305004-$ or US-
4309675-$ or US-
4321542-$ or US-
4323830-$ or US-
4327420-$ or US-
4327519-$ or US-
4346335-$ or US-
4346893-$ or US-
4349774-$ 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-
4479083-$ 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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4575670-$ or US-
4584513-$ or US-
4615958-$ or US-
4616166-$).did. or (US-
4631455-$ or US-
4760000-$ or US-
4764852-$ or US-
4769586-$ or US-
4799135-$ 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-$).did. or (US-
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5712549-$ 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-
5847911-$ or US-
5868076-% or US-
5892342-% or US-
5913911-$ or US-
5921809-3).did.
L98 0 L93 and L97 (US-PGPUB; USPAT; |OR ON ON 2014/12/03
EPO) 01:08 PM
L99 1856 320/110-112.ccls. and | (US-PGPUB; USPAT; |OR ON ON 2014/12/03
(@ad<="20140703") EPO) 01:08 PM
L100 0 L93 and L99 (US-PGPUB; USPAT; |OR ON ON 2014/12/03
EPO) 01:08 PM
L101 1 "20130241488" (US-PGPUB; USPAT; |OR ON ON 2014/12/03
EPO) 01:39 PM
L102 1 "20050110467" (US-PGPUB; USPAT; |OR ON ON 2015/01/29
EPO) 11:35 AM
L103 3824 (H02J7/0034 (US-PGPUB; USPAT; |OR ON ON 2015/01/29
H02J7/0054 Y02E60/12 |EPO) 02:06 PM
H02J7/0042,
H02J2001/006).cpc.
L104 3612 jump adj start$3 (US-PGPUB; USPAT; |OR ON ON 2015/01/29
EPO) 02:07 PM
L105 25490 (internal adj power adj |(US-PGPUB; USPAT; |OR ON ON 2015/01/29
(supply source)) EPO) 02:07 PM
(internal adj PS)
L106 169705 output adj port (US-PGPUB; USPAT; |OR ON ON 2015/01/29
EPO) 02:07 PM
L107 17 L104 and L105 and (US-PGPUB; USPAT; |OR ON ON 2015/01/29
L106 EPO) 02:07 PM
L108 4 L103 and L105 and (US-PGPUB; USPAT; |OR ON ON 2015/01/29
L106 EPO) 02:08 PM
L110 1 "6130519".pn. (US-PGPUB; USPAT; |OR ON ON 2015/01/29
EPO) 02:32 PM
L121 3824 (H02J7/0034 (US-PGPUB; USPAT; |OR ON ON 2015/01/29
H02J7/0054 Y02E60/12 |EPO) 10:34 PM
H02J7/0042,
H02J2001/006).cpc.
L122 25490 (internal adj power adj |(US-PGPUB; USPAT; |OR ON ON 2015/01/29
(supply source)) EPO) 10:34 PM
(internal adj PS)
L123 169705 output adj port (US-PGPUB; USPAT; |OR ON ON 2015/01/29
EPO) 10:34 PM
NOCO Exhibit 2005
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L124 4

L125 4

L126 1

L127 2

L128 2

L129 1

L130 154

L121 and L122 and
L123

L124 and
(@ad<="20140703")

"9007015".PN.
"9506446".PN.
"20040130298"
"20050110467"

("5793185" "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"
"6036574" "6111393"
"6130519" "6232728"
"3590357" "3585358"
"3654538" "3648146"
"3783846" "4246559"
"4251847" "4272142"
"4274690" "4305004"
"4309675" "4321542"
"4323830" "4327420"
"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"
"4764852" "4769586"
"4799135" "4820966"
"4829223" "4831321"

(US-PGPUB;
EPO)

(US-PGPUB;
EPO)

(US-PGPUB;
EPO)

(US-PGPUB;
EPO)

(US-PGPUB;
EPO)

(US-PGPUB;
EPO)

(US-PGPUB;
EPO)

USPAT,;

USPAT,;

USPAT,;

USPAT,;

USPAT,;

USPAT,;

USPAT,;

OR

OR

OR

OR

OR

OR

OR

ON

ON

ON

ON

ON

ON

ON

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
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"4840583" "4859987"
"4868409" "4871957"
"4871959" "4884464"
"4885524" "4892204"
"4913981" "4923415"
"4924176" "4975089"
"5012689" RE34159
"5241242" "5245258"
H001236 "5253138"
"6277285" "5287085"
"5306990" "5343128"
"5343135" "5357186"
"5430334" "5498933"
"5502368" "5522582"
"5546264" "5548462"
"5555864" "5560442"
"5565760" "5571999"
"5593797" "5604653"
"5626504" "5631544"
"5635817" "5650242"
"5652471" "5656922"
"5691892" "5693995"
"5701038" "5710471"
"5712549" "5712568"
"5731669" "5747909"
"5753989" "5767660"
"8772468" "5777455"
"5790037" "5795182"
"5820407" "5847911"
"5868076" "5892342"
"5913911" "5921809"

).pn.

L131 4480 jump adj start$3 (US-PGPUB; USPAT; |OR ON ON 2018/04/24
EPO) 06:18 PM
L132 35042 (internal adj power adj |(US-PGPUB; USPAT; |OR ON ON 2018/04/24
(supply source)) EPO) 06:18 PM
(internal adj PS)
L133 62 L131 and L132 (US-PGPUB; USPAT; |OR ON ON 2018/04/24
EPO) 06:18 PM
L134 1 L130 AND L133 (US-PGPUB; USPAT; |OR ON ON 2018/04/24
EPO) 06:18 PM
L135 73 ((batter$3 adj (US-PGPUB; USPAT; |OR ON ON 2019/01/05
presence)) adj (sens$3 |EPO) 07:16 PM
detect$4)
L136 259 reverse adj polarity adj |(US-PGPUB; USPAT; |OR ON ON 2019/01/05
(detect$3 sens$3) EPO) 07:16 PM
L137 0 L135 and L136 (US-PGPUB; USPAT; |OR ON ON 2019/01/05
EPO) 07:16 PM
L138 35 (positive negative) near |(US-PGPUB; USPAT; |OR ON ON 2019/01/05
vehicle near connect$2 [EPO) 07:18 PM
L139 73 ((batter$3 adj (US-PGPUB; USPAT; |OR ON ON 2019/01/05
presence)) adj (sens$3 |EPO) 09:13 PM
detect$4)
L140 35 (positive negative) near |(US-PGPUB; USPAT; |OR ON ON 2019/01/05
vehicle near connect$2 [EPO) mg%ﬂ%ﬁMtz 05
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L141 0 L139 and L140 (US-PGPUB; USPAT; |OR ON ON 2019/01/05
EPO) 09:13 PM
L142 302 ((integrated combo (US-PGPUB; USPAT; |OR ON ON 2019/01/05
combination assembly) |EPO) 09:24 PM
adj jumper) and ((plug
connector))
L143 0 L139 and L142 (US-PGPUB; USPAT; |OR ON ON 2019/01/05
EPO) 09:24 PM
L144 37280 (internal adj power adj |(US-PGPUB; USPAT; |OR ON ON 2019/01/05
(supply source)) EPO) 09:25 PM
(internal adj PS)
L145 7 L139 and L144 (US-PGPUB; USPAT; |OR ON ON 2019/01/05
EPO) 09:25 PM
L146 4703 jump adj start$3 (US-PGPUB; USPAT; |OR ON ON 2019/01/05
EPO) 09:26 PM
L147 37280 (internal adj power adj |(US-PGPUB; USPAT; |OR ON ON 2019/01/05
(supply source)) EPO) 09:26 PM
(internal adj PS)
L148 67 L146 and L147 (US-PGPUB; USPAT; |OR ON ON 2019/01/05
EPO) 09:26 PM
L149 0 L145 and L148 (US-PGPUB; USPAT; |OR ON ON 2019/01/05
EPO) 09:26 PM
L150 130 battery adj (presence (US-PGPUB; USPAT; |OR ON ON 2019/01/05
connection) adj (sens$3 |[EPO) 09:29 PM
detect$3)
L151 7 L145 and L150 (US-PGPUB; USPAT; |OR ON ON 2019/01/05
EPO) 09:29 PM
L152 2 "20040130298" (US-PGPUB; USPAT; |OR ON ON 2019/01/05
EPO) 11:34 PM
L153 14677 (B60L53/14 or (US-PGPUB; USPAT; |OR ON ON 2019/07/25
H02J7/0047 or EPO) 02:58 PM
H02J7/0054 or
H02J7/0029 or
H02J7/0034 or
H02J2007/0062 or
H02J2007/005 or
H02J2001/006).cpc.
L157 1 "9007015".PN. (US-PGPUB; USPAT; |OR ON ON 2019/10/07
EPO) 11:00 AM
L158 1 "9770992".PN. (US-PGPUB; USPAT; |OR ON ON 2019/10/07
EPO) 12:07 PM
L159 150 (US-60140186-% or US- [(USPAT) OR ON ON 2019/10/07
6157148-% or US- 01:22 PM
5819695-$ or US-
6057055-% or US-
6168470-$ or US-
6184794-% or US-
6240637-% or US-
4403274-% or US-
4413234-% or US-
4546265-$ or US-
5193212-$ or US-
5194799-$ or US- O66-Extibitah0s
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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-
4274043-$ or US-
4303962-$ or US-
4305550-$ or US-
4314193-$ or US-
4320333-$).did. or (US-
4354725-$ or US-
4374347-$ or US-
4373763-$ or US-
4373762-$ or US-
4377317-$ or US-
4384240-$ or US-
4409538-$ or US-
4467263-$ or US-
4470654-$ or US-
4496204-$ or US-
4516066-$ or US-
4527223-$ or US-
4552542-$ or US-
4555656-$ or US-
4567476-$ or US-
4785229-$ or US-
4794315-$ 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-
5472802-$ or US-
5506488-$ or US-
5528901-$ or US-
5536977-$ or US-
5539610-$ or US-
5587916-$ or US-

IRETRETISY

03/02/2022 10:13:34 PM

Workspace: 16450422

T ICCC EAII;L};I. LU05
Page 15A0P@4. NOCO
MD IPR2024-00671
Page 667



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-
6087740-$ or US-
6091906-$ or US-
6131065-$ or US-
6174618-$ or US-
4245308-$ or US-
4246635-$ or US-
4246544-$ or US-
4247813-$ 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

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-
6168470-$ or US-
6184794-$ or US-
6240637-$ or US-
4403274-$ 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-
4274043-$ or US-
4303962-$ or US-
4305550-$ or US-
4314193-$ or US-
4320333-$).did. or (US-
4354725-$ or US-
4374347-$ or US-
4373763-$ or US-
4373762-$ or US-
4377317-$ or US-
4384240-$ or US-
4409538-$ or US-
4467263-$ or US-
4470654-$ or US-
4496204-$ or US-

(USPAT)

OR

ON

ON

2019/10/07
01:22 PM

MOCO Exhibit 2005
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4516066-$ or US-
4527223-$ or US-
4552542-$ or US-
4555656-$ or US-
4567476-$ or US-
4785229-$ or US-
4794315-$ 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-
5472802-$ 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-
6087740-$ or US-
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6091906-$ or US-
6131065-$ or US-
6174618-$ or US-
4245308-$ or US-
4246635-$ or US-
4246544-$ or US-
4247813-$ 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.

L161 4959 jump adj start$3 (US-PGPUB; USPAT; |OR ON ON 2019/10/07
EPO) NBESE M 2905
03/02/2022 10:13:34 PM Page 18AdP@4. NOCO

Workspace: 16450422

MD IPR2024-00671
Page 671



L162 39692 (internal adj power adj |(US-PGPUB; USPAT; |OR ON ON 2019/10/07
(supply source)) EPO) 01:28 PM
(internal adj PS)

L163 70 L161 and L162 (US-PGPUB; USPAT; |OR ON ON 2019/10/07

EPO) 01:28 PM

L164 13669 320/105.ccls. (US-PGPUB; USPAT; |OR ON ON 2019/10/07
(H02J7/0054 or EPO) 01:31 PM
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.

L165 331 (reverse reversed) adj |(US-PGPUB; USPAT; |OR ON ON 2019/10/07
polarity adj (sens$3 EPO) 01:32 PM
detect$3)

L166 135 battery adj (presence (US-PGPUB; USPAT; |OR ON ON 2019/10/07
connection) adj (sens$3 |[EPO) 01:32 PM
detect$3)

L167 0 L165 and L166 (US-PGPUB; USPAT; |OR ON ON 2019/10/07

EPO) 01:32 PM

L168 0 L163 and (L165L166) |(US-PGPUB; USPAT; |OR ON ON 2019/10/07
and L160 EPO) 01:34 PM

L169 10 L163 and (L165L166) |(US-PGPUB; USPAT; |OR ON ON 2019/10/07
and L164 EPO) 01:34 PM

L170 4639064 |(microcontroller (US-PGPUB; USPAT; |OR ON ON 2019/10/07
microcomputer EPO) 01:35 PM
microprocessor
processor controller)

L171 10 L169 and L170 (US-PGPUB; USPAT; |OR ON ON 2019/10/07

EPO) 01:35 PM

L172 38 ((("THE") near3 (USPAT) OR ON ON 2019/10/07
("NOCOQO") near3 01:48 PM
("COMPANY"))).AS AA
NM.

L173 87 ((("NOOK") near3 (US-PGPUB; USPAT; |OR ON ON 2019/10/07
("Jonathan™)) OR USOCR; EPO; JPO; 01:48 PM
(("NOOK™) near3 DERWENT)

("William™)) OR
(("STANFIELD") near3
("James")) OR
(("UNDERHILL") near3
("Derek™))).INV.

L174 64 ("20020041174"|"20040 | (US-PGPUB; USPAT) |OR ON ON 2020/03/02
066168"["20040130298 07:34 PM
"|"20050040788"|"2005
0110467"|"2005025257
3"["20070285049"|"201
00301800"|"201100687
34"|"20120091944"|"20 O66-Extibitah0s
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130154543"|"20130314
041"|"20140159509"|"2
0150306964"|"2016000
1666"|"3933140""4041
445"|"4885524"|"49106
28"|"4931731"|"508307
6""5111130"|"5189359"
|"5486434"|"5635817"|"
5635818"|"5793185"|"5
795182"|"5921809"|"59
65998"|"6054779""613
0519"|"6140796"|"6147
471"]"6212054"|"62624
92"|"6262559""636259
9"|"6386907"|"6426606"
|"6632103"|"6648701"|"
6756764""6803743"|"6
822425"|"7148580"|"73
01303"|"7749031"|"787
2361"|"8076900"|"8172
603"|"8199024"|"83767
75"|"8493021""950644
6""9770992"|"D625265
"|"D649116"|"D689020"|
"D726109"|"D726114"|"
D726121"|"D735665"|"
D746774").PN.

L175 474 reverse near (polarity | (US-PGPUB; USPAT; |OR ON ON 2020/03/02
voltage) near detect$3 [EPO) 08:29 PM
L176 20 battery near isolat$3 (US-PGPUB; USPAT; |OR ON ON 2020/03/02
near (sensor detector) |EPO) 08:29 PM
L177 0 L175 and L176 (US-PGPUB; USPAT; |OR ON ON 2020/03/02
EPO) 08:31 PM
L178 8 (L175L176) and L174 | (US-PGPUB; USPAT; |OR ON ON 2020/03/02
EPO) 08:32 PM
L179 2 ("20180345803").PN. (US-PGPUB; USPAT; |OR ON ON 2020/03/03
USOCR; DERWENT) 02:58 PM
L180 13 ("10328808"|"10604024 | (US-PGPUB; USPAT) |OR ON ON 2020/07/13
"|"20050110467"|"2007 10:55 PM
0278990"|"2018011149
1"|"20180215274"|"201
80269703"|"201803428
91"|"20180345803"|"20
190308518"["'5953681"|
"9007015"|"9770992").P
N.
L181 1 "9007015".PN. (US-PGPUB; USPAT) |OR ON ON 2020/07/14
01:25 PM
L182 3 "20130154543" (US-PGPUB; USPAT; |OR ON ON 2020/07/16
USOCR; DERWENT) 01:04 PM
L183 3 "9954391".pn. (US-PGPUB; USPAT; |OR ON ON 2020/07/16
USOCR; DERWENT) 02:39 PM
L184 240 output near port same |(US-PGPUB; USPAT; |OR ON ON 2020/07/16
(receptacle same plug) |USOCR; DERWENT) 02:42 PM
NOCO Exhibit 2005
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L185 5219 jump adj start$3 (US-PGPUB; USPAT; |OR ON ON 2020/07/16
EPO) 02:43 PM
L186 0 L184 and L185 (US-PGPUB; USPAT; |OR ON ON 2020/07/16
USOCR; DERWENT) 02:43 PM
L187 42234 (internal adj power adj |(US-PGPUB; USPAT; |OR ON ON 2020/07/16
(supply source)) EPO) 02:44 PM
(internal adj PS)
L188 248140 output adj port (US-PGPUB; USPAT; |OR ON ON 2020/07/16
EPO) 02:44 PM
L189 2441926 [(isolat$3 (batter$3 adj |(US-PGPUB; USPAT; |OR ON ON 2020/07/16
presence) adj sens$3) |EPO) 02:44 PM
L190 10187 (isolat$3 (batter$3 adj [(US-PGPUB; USPAT; |OR ON ON 2020/07/16
presence)) adj sens$3 |EPO) 02:44 PM
L191 11 L187 and L188 and (US-PGPUB; USPAT; |OR ON ON 2020/07/16
L189 and L190 and EPO) 02:44 PM
L185
L192 240 (output near port) same |(US-PGPUB; USPAT; |OR ON ON 2020/07/16
(receptacle same plug) |USOCR; DERWENT) 02:45 PM
L193 1949 (output near port) and | (US-PGPUB; USPAT; |OR ON ON 2020/07/16
(receptacle same plug) |USOCR; DERWENT) 02:45 PM
L194 0 L191 and (L192 L193) |(US-PGPUB; USPAT; |OR ON ON 2020/07/16
USOCR; DERWENT) 02:45 PM
L195 5219 jump adj start$3 (US-PGPUB; USPAT; |OR ON ON 2020/07/16
EPO) 04:00 PM
L196 42234 (internal adj power adj |(US-PGPUB; USPAT; |OR ON ON 2020/07/16
(supply source)) EPO) 04:00 PM
(internal adj PS)
L197 248140 output adj port (US-PGPUB; USPAT; |OR ON ON 2020/07/16
EPO) 04:00 PM
L198 2441926 [(isolat$3 (batter$3 adj |(US-PGPUB; USPAT; |OR ON ON 2020/07/16
presence) adj sens$3) |EPO) 04:00 PM
L199 10187 (isolat$3 (batter$3 adj [(US-PGPUB; USPAT; |OR ON ON 2020/07/16
presence)) adj sens$3 |EPO) 04:00 PM
L200 11 L196 and L197 and (US-PGPUB; USPAT; |OR ON ON 2020/07/16
L198 and L199 and EPO) 04:00 PM
L195
L201 2 "20040130298" (US-PGPUB; USPAT; |OR ON ON 2020/07/16
EPO) 04:35 PM
L202 2 ("20180264959").PN. (US-PGPUB; USPAT; |OR ON ON 2020/07/16
USOCR; DERWENT) 11:46 PM
L203 1 "20090174362" (US-PGPUB; USPAT; |OR ON ON 2020/08/07
EPO) 07:14 PM
L204 25362 (B60L53/14 or (US-PGPUB; USPAT; |OR ON ON 2020/08/07
H02J7/342 or EPO) 08:21 PM
H02J7/0047 or
H02J7/0034 or
H02J7/0029 or
H02J1/122 or H02J7/00
or H02J7/0048 or
H02J2310/46).cpc.
320/105.ccls.
NOCO Exhibit 2005
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L205 5229

L206 42408

L207 249036

L208 2450598

L209 10231

L210 205

L211 11

L212 149

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-
4559478-$ 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-
4994727-$ 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-PGPUB;
EPO)

(US-PGPUB;
EPO)

(US-PGPUB;
EPO)

(US-PGPUB;
EPO)

(US-PGPUB;
EPO)

(US-PGPUB;
EPO)

(US-PGPUB;
EPO)

(USPAT)

USPAT,;

USPAT,;

USPAT,;

USPAT,;

USPAT,;

USPAT,;

USPAT,;

OR

OR

OR

OR

OR

OR

OR

OR

ON

ON

ON

ON

ON

ON

ON

ON

ON 2020/08/07
08:22 PM

ON 2020/08/07
08:22 PM

ON 2020/08/07
08:22 PM

ON 2020/08/07
08:22 PM

ON 2020/08/07
08:22 PM

ON 2020/08/07
08:22 PM

ON 2020/08/07
08:22 PM

ON 2020/08/07
08:24 PM
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4315973-$ or US-
4321542-$ or US-
4322143-$ or US-
4333721-$ or US-
4343982-$ or US-
4346893-$ or US-
4349774-$ 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-
4473756-$ or US-
4474537-$ or US-
4479083-$ 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-$).did. or (US-
4564728-$ or US-
4579790-$ or US-
4581549-$ or US-
4588860-$ or US-
4592087-$ or US-
4592360-$ or US-
4602850-$ or US-
4625174-$ or US-
4631455-$ or US-
4757250-$ or US-
4770613-$ or US-
4774952-$ or US-
4774993-$ or US-
4782242-$ or US-
4798975-$ or US-
4803472-$ or US-
4809322-$ or US-
4818340-$ or US-
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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-
5007436-$ 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-
5224476-$ 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-$).did. or (US-
5347440-$ or US-
5370665-$ or US-
5384211-$ or US-
5385512-$ or US-
5404859-$ or US-
5419745-$ 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.

L213 0 L205 L206 (L208 or (US-PGPUB; USPAT; [AND ON ON 2020/08/07
L209) L210 L212 EPO) 08:24 PM
L214 3 "20160359375" (US-PGPUB; USPAT; [OR ON ON 2021/02/03
USOCR; FIT (CN, EP, 06:42 PM
FR, JP, KR, WO);
FPRS; EPO; JPO;
NOCO Exhibit 2005
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DERWENT; IBM_TDB)

L215 12 battery WITH (jump (US-PGPUB; USPAT; |OR ON ON 2021/02/04
ADJ start$3 NEAR EPO) 10:11 AM
(device apparatus))

SAME (USB universal
NEAR serial NEAR bus
NEAR (circuit$2
(connect$2 coupl$2)))

L216 0 battery WITH (jump (US-PGPUB; USPAT; |OR ON ON 2021/02/04
ADJ start$3 NEAR EPO) 11:36 AM
(device apparatus))

WITH (USB universal
NEAR serial NEAR bus
NEAR (circuit$2
(connect$2 coupl$2)))
SAME (USB NEAR
(cable connect$2))

L217 20 battery WITH (jump (US-PGPUB; USPAT; |OR ON ON 2021/02/04
ADJ start$3 NEAR EPO) 11:37 AM
(device apparatus))

AND (USB universal
NEAR serial NEAR bus
NEAR (circuit$2
(connect$2 coupl$2)))
AND (USB NEAR
(cable connect$2))
L218 2 "20090174362" (US-PGPUB; USPAT; |OR ON ON 2021/02/04
USOCR; FIT (CN, EP, 06:50 PM
FR, JP, KR, WO);
FPRS; EPO; JPO;
DERWENT; IBM_TDB)
L219 10 "9506446".pn. (US-PGPUB; USPAT; |OR ON ON 2021/02/04
USOCR; FIT (CN, EP, 07:34 PM
FR, JP, KR, WO);
FPRS; EPO; JPO;
DERWENT; IBM_TDB)

L220 20 (jJump ADJ start$3 (US-PGPUB; USPAT; |OR ON ON 2021/02/05
NEAR (device EPO) 08:48 AM
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)
L221 2 "9506446".pn. (US-PGPUB; USPAT; |OR ON ON 2021/02/05
EPO) 10:46 AM

L222 1568 ((DC-DC DC-to-DC (US-PGPUB; USPAT; |OR ON ON 2021/02/05
boost DC/DC up) NEAR |EPO) 11:39 AM
convert$2) WITH
(resist$2 voltage) NEAR
divi$4

NOCO Exhibit 2005
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L223 161 (boost jump) NEAR (US-PGPUB; USPAT; |OR ON ON 2021/02/05
start$3 NEAR (device |EPO) 11:40 AM
apparatus)

L224 0 L223 L222 (US-PGPUB; USPAT; |AND ON ON 2021/02/05

EPO) 11:40 AM

L225 1962 ((DC-DC DC-to-DC (US-PGPUB; USPAT; |OR ON ON 2021/02/05
boost DC/DC up) NEAR |USOCR; FPRS; EPO; 11:41 AM
convert$2) WITH JPO; DERWENT;

(resist$2 voltage) NEAR | IBM_TDB)
divi$4

L226 355 (boost jump) NEAR (US-PGPUB; USPAT; |OR ON ON 2021/02/05
start$3 NEAR (device |USOCR; FPRS; EPO; 11:41 AM
apparatus) JPO; DERWENT;

IBM_TDB)

L227 0 L226 L225 (US-PGPUB; USPAT; |AND ON ON 2021/02/05
USOCR; FPRS; EPO; 11:42 AM
JPO; DERWENT;
IBM_TDB)

L228 315 L226 L185 (US-PGPUB; USPAT; |AND ON ON 2021/02/05
USOCR; FPRS; EPO; 11:43 AM
JPO; DERWENT;
IBM_TDB)

L229 54 (B60L53/14 OR (US-PGPUB; USPAT; |OR ON ON 2021/02/05
H02J7/0047 OR EPO) 11:44 AM
H02J7/0054 OR
H02J7/0029 OR
H02J7/0034 OR
H02J2007/0062 OR
H02J2007/005 OR
H02J2001/006).cpc.

AND L228
L230 474 (usb (universal NEAR |(US-PGPUB; USPAT; |OR ON ON 2021/02/05
serial NEAR bus)) USOCR; FPRS; EPO; 12:03 PM
WITH ((resist$2 JPO; DERWENT;
voltage) NEAR divi$4) |IBM_TDB)
L231 1456 (usb (universal NEAR |(US-PGPUB; USPAT; |OR ON ON 2021/02/05
serial NEAR bus)) USOCR; FPRS; EPO; 12:03 PM
SAME ((resist$2 JPO; DERWENT;
voltage) NEAR divi$4) |IBM_TDB)
L232 15 L231 L230 L226 (US-PGPUB; USPAT; |AND ON ON 2021/02/05
USOCR; FPRS; EPO; 12:04 PM
JPO; DERWENT;
IBM_TDB)

L233 474 L231 L230 (US-PGPUB; USPAT; |AND ON ON 2021/02/05
USOCR; FPRS; EPO; 12:05 PM
JPO; DERWENT;
IBM_TDB)

L234 15 L185 L233 (US-PGPUB; USPAT; |AND ON ON 2021/02/05
USOCR; FPRS; EPO; 12:05 PM
JPO; DERWENT;
IBM_TDB)

L235 35 L233 L121 (US-PGPUB; USPAT; |AND ON ON 2021/02/05
USOCR; FPRS; EPO; 12:06 PM
JPO; DERWENT; O66-Extibitah0s
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05

IBM_TDB)

L236 9 "9506446".pn. (US-PGPUB; USPAT; |AND ON ON 2021/02/05
USOCR; FPRS; EPO; 12:27 PM
JPO; DERWENT;
IBM_TDB)

L237 0 L2 WITH (USB (US-PGPUB; USPAT; |OR ON ON 2021/05/24
(universal NEAR serial |USOCR; FIT (CN, EP, 10:10 AM
NEAR bus)) NEAR FR, JP, KR, WO);
input NEAR charg$3 FPRS; EPO; JPO;

NEAR circuit$2 DERWENT; IBM_TDB)

L238 0 L2 AND (USB (US-PGPUB; USPAT; |OR ON ON 2021/05/24
(universal NEAR serial |USOCR; FIT (CN, EP, 10:47 AM
NEAR bus)) NEAR FR, JP, KR, WO);
input NEAR charg$3 FPRS; EPO; JPO;

NEAR circuit$2 DERWENT; IBM_TDB)
L239 10 "9506446".pn. (US-PGPUB; USPAT; |OR ON ON 2021/05/24
USOCR; FIT (CN, EP, 10:48 AM
FR, JP, KR, WO);
FPRS; EPO; JPO;
DERWENT; IBM_TDB)

L240 7 (USB (universal NEAR |(US-PGPUB; USPAT; |OR ON ON 2021/05/24
serial NEAR bus)) USOCR; FIT (CN, EP, 11:56 AM
NEAR input NEAR FR, JP, KR, WO);
charg$3 NEAR circuit$2 [FPRS; EPO; JPO;

DERWENT; IBM_TDB)

L241 1641 (USB (universal NEAR |(US-PGPUB; USPAT; |OR ON ON 2021/05/24
serial NEAR bus)) USOCR; FIT (CN, EP, 12:00 PM
NEAR input NEAR FR, JP, KR, WO);

(connect$3 coupl$2 FPRS; EPO; JPO;
adapt$3 male female DERWENT; IBM_TDB)
mater mating plug
receptacle)
L242 1 L241 L240 (US-PGPUB; USPAT; |AND ON ON 2021/05/24
USOCR; FIT (CN, EP, 12:01 PM
FR, JP, KR, WO);
FPRS; EPO; JPO;
DERWENT; IBM_TDB)
L243 4 L60 L241 (US-PGPUB; USPAT; |AND ON ON 2021/05/24
USOCR; FIT (CN, EP, 12:04 PM
FR, JP, KR, WO);
FPRS; EPO; JPO;
DERWENT; IBM_TDB)

L244 0 (Gump ADJ start$3 (US-PGPUB; USPAT; |OR ON ON 2021/05/24
NEAR (apparatus EPO) 12:45 PM
device module)) L226 )

SAME L241 SAME
((usb (universal NEAR
serial NEAR bus))
NEAR input NEAR
connect$2)

L245 0 (Gump ADJ start$3 (US-PGPUB; USPAT; |OR ON ON 2021/05/24
NEAR (apparatus EPO) 12:46 PM
device module)) L226 )

SAME L241 SAME
((usb (universal NEAR N0CO Exhibit 2
03/02/2022 10:13:34 PM Page 28AdP@4. NOCO

Workspace: 16450422

MD

IPR2024-00671
Page 680



serial NEAR bus))
NEAR input NEAR
charg$3 NEAR
circuit$2)

L246 0 (Gump ADJ start$3 (US-PGPUB; USPAT; |OR ON ON 2021/05/24
NEAR (apparatus EPO) 12:46 PM
device module)) L226 )

AND L241 AND ((usb
(universal NEAR serial
NEAR bus)) NEAR
input NEAR charg$3
NEAR circuit$2)

L247 0 (Gump ADJ start$3 (US-PGPUB; USPAT; |OR ON ON 2021/05/24
NEAR (apparatus EPO) 12:46 PM
device module)) L226 )

AND L241 AND ((usb

(universal NEAR serial

NEAR bus)) NEAR

charg$3 NEAR

circuit$2)

L248 0 L233 L121 L222 L223 |(US-PGPUB; USPAT; |AND ON ON 2021/06/21

USOCR; FPRS; EPO; 03:31 PM
JPO; DERWENT;
IBM_TDB)

L249 0 L2 WITH (USB (US-PGPUB; USPAT; |OR ON ON 2021/06/21
(universal NEAR serial |USOCR; FIT (CN, EP, 03:32 PM
NEAR (cable bus FR, JP, KR, WO);
connect$2))) NEAR FPRS; EPO; JPO;
input NEAR charg$3 DERWENT; IBM_TDB)

NEAR circuit$2

L250 7 ((USB (universal NEAR |(US-PGPUB; USPAT; |OR ON ON 2021/06/21
serial NEAR (cable bus |[USOCR; FIT (CN, EP, 03:33 PM
connect$2))) NEAR FR, JP, KR, WO);
input NEAR charg$3 FPRS; EPO; JPO;

NEAR circuit$2) DERWENT; IBM_TDB)

L251 0 L231 L233 L241 L228 |(US-PGPUB; USPAT; |AND ON ON 2021/06/21
USOCR; FIT (CN, EP, 03:49 PM
FR, JP, KR, WO);
FPRS; EPO; JPO;
DERWENT; IBM_TDB)

L252 0 L231 L233 L241 L205 |(US-PGPUB; USPAT; |AND ON ON 2021/06/21
USOCR; FIT (CN, EP, 03:50 PM
FR, JP, KR, WO);
FPRS; EPO; JPO;
DERWENT; IBM_TDB)

L253 163392 ((USB (universal NEAR |(US-PGPUB; USPAT; |OR ON ON 2021/11/115
serial NEAR bus)) input [USOCR; FIT (AU, AP, 10:30 AM
NEAR charg$3 NEAR |AT, BE, BG, BR, BY,
circuit$2) WITH (USB |CA, CH, CN, CS, CU,

NEAR (connector CZ, DD, DE, DK, EA,
coupler)) EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO,
MC, MD, MY, NL, NO,
NOCO Exhibit 2005
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L254

L255

L256

L257

515

6101

15004989

external NEAR USB
NEAR charg$3

(jump boost) ADJ
start$3

power NEAR supply

L253 L254 L255 L256

Nz, PH, PL, PT, RO,
RS, SE, SG, I, 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, FI, 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, I, SK,
TH, TN, TR, TW, UA,
VN); FPRS; EPO;
JPO: DERWENT:
IBM_TDB)

(US-PGPUB; 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, FI, 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, I, 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, FI, 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, I, SK,
TH, TN, TR, TW, UA,
VN); FPRS; EPO;
JPO: DERWENT:
IBM_TDB)

OR

OR

OR

AND

ON

ON

ON

ON

ON

ON

ON

ON

2021111115
10:47 AM

2021111115
10:51 AM

2021111115
10:51 AM

2021111115
10:52 AM

03/02/2022 10:13:34 PM
Workspace: 16450422
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L258 0

L259 0

L260 2

L261 2

(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, FI, 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, FI, 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, FI, 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, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO,

OR

OR

OR

OR

ON

ON

ON

ON

ON

ON

ON

ON

2021111115
10:57 AM

2021111115
11:02 AM

2022/03/02
06:36 PM

2022/03/02
07:33 PM

IRETRETISY
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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)

PE2E SEARCH - Search History (Interference)

Ref #

Hits

[Search Query

DBs

Default
Operator

Plurals

British
Equivalents

Time Stamp

N111

N112

N113

N114

N115

N116

(jump and vehicle and
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
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
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
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
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
supply and output$2

(US-PGPUB;

(US-PGPUB;

(US-PGPUB;

(US-PGPUB;

(US-PGPUB;

(US-PGPUB;

USPAT)

USPAT)

USPAT)

USPAT)

USPAT)

USPAT)

OR

OR

OR

OR

OR

OR

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

03/02/2022 10:13:34 PM
Workspace: 16450422

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

and isolation and
sensor and reverse and
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).cim.

(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).cim.

(power and supply and
output$2 and isolation
and sensor and reverse
and polarity and
switch$3 and
microcontrol$3 and
signal$1).cim.

(power and supply and
output$2 and isolation
and sensor and
revers$3 and polarity
and switch$3 and
microcontrol$3 and
signal$1).cim.

(supply and output$2
and isolat$3 and sensor
and revers$3 and
polarity and switch$3
and microcontrol$3 and
signal$1).cim.

(supply and output$4
and isolat$3 and sensor
and revers$3 and
polarity and switch$3
and microcontrol$3 and
signal$1).cim.

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
USB AND

(US-PGPUB;

(US-PGPUB;

(US-PGPUB;

(US-PGPUB;

(US-PGPUB;

(US-PGPUB;

(US-PGPUB;

(US-PGPUB;

USPAT)

USPAT)

USPAT)

USPAT)

USPAT)

USPAT)

USPAT)

USPAT)

OR

OR

OR

OR

OR

OR

OR

OR

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

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

2021111115
11:13 AM

03/02/2022 10:13:34 PM
Workspace: 16450422
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N158 6

connect$2).cim.

(power AND supply
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.

(US-PGPUB; USPAT)

OR

OFF

OFF

2022/03/02
10:13 PM

03/02/2022 10:13:34 PM
Workspace: 16450422
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Doc code: RCEX PTO/SB/30EFS (02-18)

Doc description: Request for Continued Examination (RCE) Approved for use through 11/30/2020. OMB 0651-0031
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of inforrnation unless it contains a valid OMB control number.

REQUEST FOR CONTINUED EXAMINATION(RCE)TRANSMITTAL
(Submitted Only via EFS-Web)

Application | 650477 Filing | by19.06 24 Docket Number | 1645 000055 Us 05 At | bsg
Number Date (if applicable) Unit

First Named NOOK Examiner DIAC

Inventor Name

This is a Request for Continued Examination (RCE) under 37 CFR 1.114 of the above-identified application.
Request for Continued Examination (RCE) practice under 37 CFR 1.114 does not apply to any utility or plant application filed prior to June 8,
1995, or to any design applicaticn. The Instruction Sheet for this form is located at WWW.USPTO.GOV

SUBMISSION REQUIRED UNDER 37 CFR 1.114

Note: If the RCE is proper, any previously filed unentered amendments and amendments enclosed with the RCE will be entered in the crder
in which they were filed unless applicant instructs otherwise. If applicant does not wish to have any previously filed unentered amendment(s)
entered, applicant must request non-entry of such amendment(s).

|:| Previously submitted. If a final Office action is outstanding, any amendments filed after the final Office action may be considered as a
submission even if this box is not checked.

[ ] Consider the arguments in the Appeal Brief or Reply Brief previously filed on

[ ] Other

[X] Enclosed

[ ] Amendment/Reply
Information Disclosure Statement (IDS)

|:| Affidavit(s)/ Declaration(s)

[ ] Other

MISCELLANEOUS

|:| Suspension of action on the above-identified application is requested under 37 CFR 1.103(c) for a period of months
{Period of suspension shall not exceed 3 months; Fee under 37 CFR 1.17{i) required)

[ ] Other

FEES

The RCE fee under 37 CFR 1.17(e) is required by 37 CFR 1.114 when the RCE is filed.
|Z| The Director is hereby authorized to charge any underpayment of fees, or credit any overpayments, to
Deposit Account No P20585

SIGNATURE OF APPLICANT, ATTORNEY, OR AGENT REQUIRED

X Patent Practitioner Signature

Applicant Signature
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Doc code: RCEX PTO/SB/30EFS (02-18)

Doc description: Request for Continued Examination (RCE) Approved for use through 11/30/2020. OMB 0651-0031

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of inforrnation unless it contains a valid OMB control number.

Signature of Registered U.S. Patent Practitioner

Signature | fWilliam L. Klima/ Date (YYYY-MM-DD) E022-06-10 I
Name IWiIIiam L. Klima Registration Number F2422

This collection of information is required by 37 CFR 1.114. The information is required to obtain or retain a benefit by the public which is to
file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.8.C. 122 and 37 CFR 1.11 and 1.14. This collection is
estimated to take 12 minutes to complete, including gathering, preparing, and submitting the completed application form to the USPTO. Time
will vary depending upon the individual case. Any comments on the amount of time you require to complete this form and/or suggestions for
reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S. Department of Commerce,
P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PT0O-9199 and select option 2.
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your submission of the
attached form related to a patent application or patent. Accordingly, pursuant to the requirements of the Act, please be
advised that: (1) the general authority for the collection of this information is 353 U.S.C. 2(b)(2); (2) furnishing of the information
solicited is voluntary; and (3) the principal purpose for which the information is used by the U.S. Patent and Trademark Office
is to process and/or examine your submission related to a patent application or patent. If you do not furnish the requested
information, the U.S. Patent and Trademark Office may not be able to process and/or examine your submission, which may
result in termination of proceedings or abandonment of the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1.

The information on this form will be treated confidentially to the extent allowed under the Freedom of Information
Act (5 U.5.C. 552) and the Privacy Act (5 U.5.C. 552a). Records from this system of records may be disclosed to the
Department of Justice to determine whether the Freedom of Information Act requires disclosure of these records.

A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence to a
court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of settlement
negotiations.

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.

A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need
for the information in order to perform a contract. Recipients of information shall be required to comply with the
requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m).

A record related to an International Application filed under the Patent Cooperation Treaty in this system of records
may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property Organization,
pursuant to the Patent Cooperation Treaty.

A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of
National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)).

A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services,
or his/her designee, during an inspection of records conducted by GSA as part of that agency's responsibility to
recommend improvements in records management practices and programs, under authority of 44 U.S5.C. 2904 and
2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection of records for this
purpose, and any other relevant {i.e., GSA or Commerce) directive. Such disclosure shall not be used to make
determinations about individuals.

A record from this system of records may be disclosed, as a routine use, to the public after either publication of
the application pursuant to 35 U.5.C. 122(b) or issuance of a patent pursuant to 35 U.5.C. 151. Further, a record may
be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed in an
application which became abandoned or in which the proceedings were terminated and which application is
referenced by either a published application, an application open to public inspections or an issued patent.

A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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CN102447288A Power ithium-ion baltery pack intelligent management system spacially usead for eleciric automobile

z

Applicants: SANMENXIA SUDA TRAFFIC ENERGY SAVING TECHNOLOGY COLTD
Inventors: FUHUO LLHONGYU LIXUEFENG Li

Classifications:
IPC MHORI7/06;

Priorities: CN201110388879A 20111205

Application: CN20T1103888794-2011-12-05

Publication: CN102447288A-2012-05-08

Published as: CN102447288A

Powaer lithium-ion battery pack intelfigent management system specially used for electric automaobile
Abstract

The invention discioses a power lithium-ion battery pack infefigent management systern specially used for an slectric
automobile, The power thium-lon battery pack intelligent management system comprises a conirofler, a charging module, a
balancing module, a data acquisition module, an eleciric quantity caloulating module, a data display module and a storage
communication module, whereln the charging module, the balancing module, the data acquisition module, the eleclric guantity
calculating module, the data display moduls and the storage communication module ars respectively connected with tha
conirolisr; and the data acguisition module comprises a voltage acquisition module, a current acquisition module and a
temperaiure acquisiiion module. The power lithium-ion batlery pack inlelligent management system disclosad by ths invention
takes a singlechip as a control core, and energy of each thium battery is balanced while overcharging, overdischarging,
overcurrent and temperature prolection and short cireuit prolection can be realized.
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ABSTRACT

A handheld device for jump starting a vehicle engine includes a power
supply such as a rechargeabile lithium ion battery pack (32) and a microcontroller
(1). The power supply is coupled to power output connectors of the device
through a power switch circuit (15) actuated by the microcontroller. A first sensor
(12) connected in circuit with positive and negative polarity outputs detects the
presence of a vehicle battery (72) connected between the positive and negative
polarity outputs. A second sensor (10) connected in circuit with the positive and
negative polarity outputs detects the polarity of a vehicle battery connected
between the positive and negative polarity outputs, such that the microcontroller
will enable power to be delivered from the power supply to the output connectors
only when a good battery is connected to the output connectors and only when
the battery is connected with proper polarity of positive and negative terminals.
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PORTABLE VEHICLE BATTERY JUMP START APPARATUS WITH SAFETY
PROTECTION

FIELD OF THE INVENTION

[0001] The present invention relates generally to apparatus for jump-starting a

vehicle having a depleted or discharged battery.

BACKGROUND TO THE INVENTION

[0002] Prior art devices are known for jump-starting a vehicle, which provide
either a pair of electrical connector cables that connect a fully-charged battery of
another vehicle to the engine start circuit of the dead battery vehicle, or portable
booster devices which include a fully-charged battery which can be connected in
circuit with the vehicle's engine starter through a pair of cables.

[0003] Problems with the prior art arose when either the jumper terminals or
clamps of the cables were inadvertently brought into contact with each other while
the other ends were connected to a charged battery, or when the positive and
negative terminals were connected to the opposite polarity terminals in the vehicle
to be jumped, thereby causing a short circuit resulting in sparking and potential

damage to batteries and/or bodily injury.

[0004] Various attempts to eliminate these problems have been made in the
prior art. U.S. Patent No. 6,212,054 issued April 3, 2001, discloses a battery
booster pack that is polarity sensitive and can detect proper and improper
connections before providing a path for electric current flow. The device uses a
set of LEDs connected to optical couplers oriented by a control circuit. The control
circuit controls a solenoid assembly controlling the path of power current. The
control circuit causes power current to flow through the solenoid assembly only if
the points of contact of booster cable clamp connections have been properly
made.

NOCO Exhibit 2005

ADC v. NOCO
IPR2024-00671
Page 704



20 Feb 2020

2020201223

2
[0005] U.S. Patent No. 6,632,103 issued October 14, 2003, discloses an

adaptive booster cable connected with two pairs of clips, wherein the two pairs of
clips are respectively attached to two batteries to transmit power from one battery
to the other battery. The adaptive booster cable includes a polarity detecting unit
connected to each clip, a switching unit and a current detecting unit both provided
between the two pairs of clips. After the polarity of each clip is sensed by the
polarity detecting unit, the switching unit generates a proper connection between
the two batteries. Therefore, the positive and negative terminals of the two
batteries are correctly connected based on the detected result of the polarity

detecting unit.

[0006] U.S. Patent No. 8,493,021 issued July 23, 2013, discloses apparatus
that monitors the voltage of the battery of a vehicle to be jump started and the
current delivered by the jump starter batteries to determine if a proper connection
has been established and to provide fault monitoring. Only if the proper polarity is
detected can the system operate. The voltage is monitored to determine open
circuit, disconnected conductive clamps, shunt cable fault, and solenoid fault
conditions. The current through the shunt cable is monitored to determine if there
is a battery explosion risk, and for excessive current conditions presenting an
overheating condition, which may result in fire. The system includes an internal
battery to provide the power to the battery of the vehicle to be jump started. Once
the vehicle is started, the unit automatically electrically disconnects from the
vehicle's battery.

[0007] U.S. Patent No. 5,189,359 issued February 23, 1993, discloses a
jumper cable device having two bridge rectifiers for developing a reference
voltage, a four-input decoder for determining which terminals are to be connected
based on a comparison of the voltage at each of the four terminals to the
reference voltage, and a pair of relays for effecting the correct connection
depending on the determination of the decoder. No connection will be made
unless only one terminal of each battery has a higher voltage than the reference
voltage, indicating "positive" terminals, and one has a lower voltage than the

reference voltage, indicating "negative" terminals, and that, therefore, the two
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high voltage terminals may be connected and the two lower voltage terminals
may be connected. Current flows once the appropriate relay device is closed. The
relay device is preferably a MOSFET combined with a series array of photodiodes
that develop MOSFET gate-closing potential when the decoder output causes an
LED to light.

[0008] U.S. Patent No. 5,795,182 issued August 18, 1998, discloses a polarity
independent set of battery jumper cables for jumping a first battery to a second
battery. The apparatus includes a relative polarity detector for detecting whether
two batteries are configured cross or parallel. A three-position high current
capacity crossbar pivot switch is responsive to the relative polarity detector for
automatically connecting the plus terminals of the two batteries together and the
minus terminals of the two batteries together regardless of whether the
configuration detected is cross or parallel, and an undercurrent detector and a
delay circuit for returning the device to its ready and unconnected state after the
device has been disconnected from one of the batteries. The crossbar pivot
switch includes two pairs of contacts, and a pivot arm that pivots about two
separate points to ensure full electrical contact between the pairs of contacts. The
invention can also be used to produce a battery charger that may be connected to

a battery without regard to the polarity of the battery.

[0009] U.S. Patent No. 6,262,492 issued July 17, 2001, discloses a car
battery jumper cable for accurately coupling an effective power source to a failed
or not charged battery, which includes a relay switching circuit connected to the
power source and the battery by two current conductor pairs. First and second
voltage polarity recognition circuits are respectively connected to the power
source and the battery by a respective voltage conductor pair to recognize the
polarity of the power source and the battery. A logic recognition circuit produces
a control signal subject to the polarity of the power source and the battery, and a
driving circuit controlled by the control signal from the logic recognition circuit
drives the relay switching circuit, enabling the two poles of the power source to be

accurately coupled to the two poles of the battery.
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[0010] U.S. Patent No. 5,635,817 issued June 3, 1997, discloses a vehicle
battery charging device that includes a control housing having cables including a
current limiting device to prevent exceeding of a predetermined maximum
charging current of about 40 to 60 amps. The control housing includes a polarity
detecting device to verify the correct polarity of the connection of the terminals of
the two batteries and to electrically disconnect the two batteries if there is an

incorrect polarity.

[0011] U.S. Patent No. 8,199,024 issued June 12, 2012, discloses a safety
circuit in a low-voltage connecting system that leaves the two low-voltage
systems disconnected until it determines that it is safe to make a connection.
When the safety circuit determines that no unsafe conditions exist and that it is
safe to connect the two low-voltage systems, the safety circuit may connect the
two systems by way of a "soft start” that provides a connection between the two
systems over a period of time that reduces or prevents inductive voltage spikes
on one or more of the low-voltage systems. When one of the low-voltage systems
has a completely-discharged battery incorporated into it, a method is used for
detection of proper polarity of the connections between the low-voltage systems.
The polarity of the discharged battery is determined by passing one or more test
currents through it and determining whether a corresponding voltage rise is
observed.

[0012] U.S. Patent No. 5,793,185 issued August 11, 1998, discloses a hand-
held jump starter having control components and circuits to prevent overcharging

and incorrect connection to batteries.

[0013] While the prior art attempted solutions to the abovementioned
problems as discussed above, each of the prior art solutions suffers from other
shortcomings, either in complexity, cost or potential for malfunction. Accordingly,
there exists a need in the art for further improvements to vehicle jump start

devices.
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SUMMARY OF THE INVENTION

[0014] In accordance with an aspect of the invention, an apparatus is
provided for jump starting a vehicle engine, comprising: an internal power supply;
an output port having positive and negative polarity outputs; a vehicle battery
isolation sensor connected in circuit with said positive and negative polarity
outputs, configured to detect presence of a vehicle battery connected between
said positive and negative polarity outputs; a reverse polarity sensor connected in
circuit with said positive and negative polarity outputs, configured to detect
polarity of a vehicle battery connected between said positive and negative polarity
outputs and to provide an output signal indicating whether positive and negative
terminals of said vehicle battery are properly connected with said positive and
negative polarity outputs of said output port; a power switch connected between
said internal power supply and said output port; and a microcontroller configured
to receive input signals from said vehicle isolation sensor and said reverse
polarity sensor, and to provide an output signal to said power switch, such that
said power switch is turned on to cause said internal power supply to be
connected to said output port in response to signals from said sensors indicating
the presence of a vehicle battery at said output port and proper polarity
connection of positive and negative terminals of said vehicle battery with said
positive and negative polarity outputs, and is not turned on when signals from
said sensors indicate either the absence of a vehicle battery at said output port or
improper polarity connection of positive and negative terminals of said vehicle

battery with said positive and negative polarity outputs.

[0015] In accordance with an embodiment of the invention, the internal power

supply is a rechargeable lithium ion battery pack.

[0016] A jumper cable device may also be provided, having a plug configured
to plug into said output port; a pair of cables integrated with the plug at one
respective end thereof; said pair of cables being configured to be separately

connected to terminals of a battery at another respective end thereof.
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[0017] Comprises/comprising and grammatical variations thereof when used
in this specification are to be taken to specify the presence of stated features,
integers, steps or components or groups thereof, but do not preclude the
presence or addition of one or more other features, integers, steps, components

or groups thereof.

BRIEF DESCRIPTION OF THE DRAWINGS

[0018] Fig. 1 is a functional block diagram of a handheld vehicle battery boost

apparatus in accordance with one aspect of the present invention;

[0019] Figs. 2A — 2C are schematic circuit diagrams of an example
embodiment of a handheld vehicle battery boost apparatus in accordance with an

aspect of the invention;

[0020] Fig. 3 is a perspective view of a handheld jump starter booster device

in accordance with one example embodiment of the invention; and

[0021] Fig. 4 is a plan view of a jumper cable usable with the handheld jump

starter booster device in accordance with another aspect of the invention.

DETAILED DESCRIPTION OF THE INVENTION

[0022] FIG. 1 is a functional block diagram of a handheld battery booster
according to one aspect of the invention. At the heart of the handheld battery
booster is a lithium polymer battery pack 32, which stores sufficient energy to
jump start a vehicle engine served by a conventional 12 volt lead-acid or valve
regulated lead-acid battery. In one example embodiment, a high-surge lithium
polymer battery pack includes three 3.7V, 2666 mAh lithium polymer batteries in a
33S1P configuration. The resulting battery pack provides 11.1V, 2666Ah (8000Ah
at 3.7V, 29.6Wh). Continuous discharge current is 25C (or 200 amps), and burst
discharge current is 50C (or 400 amps). The maximum charging current of the
battery pack is 8000mA (8 amps).
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[0023] A programmable microcontroller unit (MCU) 1 receives various inputs
and produces informational as well as control outputs. The programmable MCU 1
further provides flexibility to the system by allowing updates in functionality and
system parameters, without requiring any change in hardware. According to one
example embodiment, an 8 bit microcontroller with 2K x 15 bits of flash memory is
used to control the system. One such microcontroller is the HT67F30, which is

commercially available from Holtek Semiconductor Inc.

[0024] A car battery reverse sensor 10 monitors the polarity of the vehicle
battery 72 when the handheld battery booster device is connected to the vehicle's
electric system. As explained below, the booster device prevents the lithium
battery pack from being connected to the vehicle battery 72 when the terminals of
the battery 72 are connected to the wrong terminals of the booster device. A car
battery isolation sensor 12 detects whether or not a vehicle battery 72 is
connected to the booster device, and prevents the lithium battery pack from being
connected to the output terminals of the booster device unless there is a good

(e.g. chargeable) battery connected to the output terminals.

[0025] A smart switch FET circuit 15 electrically switches the handheld battery
booster lithium battery to the vehicle's electric system only when the vehicle
battery is determined by the MCU 1 to be present (in response to a detection
signal provided by isolation sensor 12) and connected with the correct polarity (in
response to a detection signal provided by reverse sensor 10). A lithium battery
temperature sensor 20 monitors the temperature of the lithium battery pack 32 to
detect overheating due to high ambient temperature conditions and overextended
current draw during jump starting. A lithium battery voltage measurement circuit
24 monitors the voltage of the lithium battery pack 32 to prevent the voltage
potential from rising too high during a charging operation and from dropping too

low during a discharge operation.

[0026] Lithium battery back-charge protection diodes 28 prevent any charge
current being delivered to the vehicle battery 72 from flowing back to the lithium

battery pack 32 from the vehicle's electrical system. Flashlight LED circuit 36 is
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provided to furnish a flashlight function for enhancing light under a vehicle's hood
in dark conditions, as well as providing SOS and strobe lighting functions for
safety purposes when a vehicle may be disabled in a potentially dangerous
location. Voltage regulator 42 provides regulation of internal operating voltage for
the microcontroller and sensors. On/Off manual mode and flashlight switches 46
allow the user to control power-on for the handheld battery booster device, to
control manual override operation if the vehicle has no battery, and to control the
flashlight function. The manual button functions only when the booster device is
powered on. This button allows the user to jump-start vehicles that have either a
missing battery, or the battery voltage is so low that automatic detection by the
MCU is not possible. When the user presses and holds the manual override
button for a predetermined period time (such as three seconds) to prevent
inadvertent actuation of the manual mode, the internal lithium ion battery power is
switched to the vehicle battery connect port. The only exception to the manual
override is if the car battery is connected in reverse. If the car battery is
connected in reverse, the internal lithium battery power shall never be switched to

the vehicle battery connect port.

[0027] USB charge circuit 52 converts power from any USB charger power
source, to charge voltage and current for charging the lithium battery pack 32.
USB output 56 provides a USB portable charger for charging smartphones,
tablets, and other rechargeable electronic devices. Operation indicator LEDs 60
provide visual indication of lithium battery capacity status as well as an indication
of smart switch activation status (indicating that power is being provided to the

vehicle's electrical system).

[0028] Detailed operation of the handheld booster device will now be
described with reference to the schematic diagrams of Figs. 2A-2C. As shown in
Fig. 2A, the microcontroller unit 1 is the center of all inputs and outputs. The
reverse battery sensor 10 comprises an optically coupled isolator phototransistor
(4N27) connected to the terminals of vehicle battery 72 at input pins 1 and 2 with
a diode D8 in the lead conductor of pin 1 (associated with the negative terminal

CB-), such that if the battery 72 is connected to the terminals of the booster
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device with the correct polarity, the optocoupler LED 11 will not conduct current,
and is therefore turned off, providing a "1" or high output signal to the MCU 1.
The car battery isolation sensor 12 comprises an optically coupled isolator
phototransistor (4N27) connected to the terminals of vehicle battery 72 at input
pins 1 and 2 with a diode D7 in the lead conductor of pin 1 (associated with the
positive terminal CB+), such that if the battery 72 is connected to the terminals of
the booster device with the correct polarity, the optocoupler LED 11A will conduct
current, and is therefore turned on, providing a "0" or low output signal to the
MCU, indicating the presence of a battery across the jumper output terminals of

the handheld booster device.

[0029] If the car battery 72 is connected to the handheld booster device with
reverse polarity, the optocoupler LED 11 of the reverse sensor 10 will conduct
current, providing a "0" or low signal to microcontroller unit 1. Further, if no battery
is connected to the handheld booster device, the optocoupler LED 11A of the
isolation sensor 12 will not conduct current, and is therefore turned off, providing
a "1" or high output signal to the MCU, indicating the absence of any battery
connected to the handheld booster device. Using these specific inputs, the
microcontroller software of MCU 1 can determine when it is safe to turn on the
smart switch FET 15, thereby connecting the lithium battery pack to the jumper
terminals of the booster device. Consequently, if the car battery 72 either is not
connected to the booster device at all, or is connected with reverse polarity, the
MCU 1 can keep the smart switch FET 15 from being turned on, thus prevent
sparking/short circuiting of the lithium battery pack.

[0030] As shown in Fig. 2B, the FET smart switch 15 is driven by an output of
the microcontroller 1. The FET smart switch 15 includes three FETs (Q15, Q18,
and Q19) in parallel, which spreads the distribution of power from the lithium
battery pack over the FETs. When that microcontroller output is driven to a logic
low, FETs 16 are all in a high resistance state, therefore not allowing current to
flow from the internal lithium battery negative contact 17 to the car battery 72
negative contact. When the microcontroller output is driven to a logic high, the

FETs 16 (Q15, Q18, and Q19) are in a low resistant state, allowing current to flow
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freely from the internal lithium battery pack negative contact 17 (LB-) to the car
battery 72 negative contact (CB-). In this way, the microcontroller software
controls the connection of the internal lithium battery pack 32 to the vehicle

battery 72 for jumpstarting the car engine.

[0031] Referring back to Fig. 2A, the internal lithium battery pack voltage can
be accurately measured using circuit 24 and one of the analog-to-digital inputs of
the microcontroller 1. Circuit 24 is designed to sense when the main 3.3V
regulator 42 voltage is on, and to turn on transistor 23 when the voltage of
regulator 42 is on. When transistor 23 is conducting, it turns on FET 22, thereby
providing positive contact (LB+) of the internal lithium battery a conductive path to
voltage divider 21 allowing a lower voltage range to be brought to the
microcontroller to be read. Using this input, the microcontroller software can
determine if the lithium battery voltage is too low during discharge operation or
too high during charge operation, and take appropriate action to prevent damage

to electronic components.

[0032] Still referring to Fig. 2A, the temperature of the internal lithium battery
pack 32 can be accurately measured by two negative temperature coefficient
(NTC) devices 20. These are devices that reduce their resistance when their
temperature rises. The circuit is a voltage divider that brings the result to two
analog-to-digital (A/D) inputs on the microcontroller 1. The microcontroller
software can then determine when the internal lithium battery is too hot to allow
jumpstarting, adding safety to the design.

[0033] The main voltage regulator circuit 42 is designed to convert internal
lithium battery voltage to a regulated 3.3 volts that is utilized by the
microcontroller 1 as well as by other components of the booster device for internal
operating power. Three lithium battery back charge protection diodes 28 (see
Fig. 2B) are in place to allow current to flow only from the internal lithium battery
pack 32 to the car battery 72, and not from the car battery to the internal lithium
battery. In this way, if the car electrical system is charging from its alternator, it
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cannot back-charge (and thereby damage) the internal lithium battery, providing
another level of safety.

[0034] The main power on switch 46 (Fig. 2A) is a combination that allows for
double pole, double throw operation so that with one push, the product can be
turned on if it is in the off state, or turned off if it is in the on state. This circuit also
uses a microcontroller output 47 to “keep alive” the power when it is activated by
the on switch. When the switch is pressed the microcontroller turns this output to
a high logic level to keep power on when the switch is released. In this way, the
microcontroller maintains control of when the power is turned off when the on/off
switch is activated again or when the lithium battery voltage is getting too low.
The microcontroller software also includes a timer that turns the power off after a

predefined period of time, (such as, e.g. 8 hours) if not used.

[0035] The flashlight LED circuit 45 shown in Fig. 2B controls the operation of
flashlight LEDs. Two outputs from the microcontroller 1 are dedicated to two
separate LEDs. Thus, the LEDs can be independently software-controlled for
strobe and SOS patterns, providing yet another safety feature to the booster
device. LED indicators provide the feedback the operator needs to understand
what is happening with the product. Four separate LEDs 61 (Fig. 2A) are
controlled by corresponding individual outputs of microcontroller 1 to provide
indication of the remaining capacity of the internal lithium battery. These LEDs are
controlled in a “fuel gauge” type format with 25%, 50%, 75% and 100% (red, red,
yellow, green) capacity indications. An LED indicator 63 (Fig. 2B) provides a
visual warning to the user when the vehicle battery 72 has been connected in
reverse polarity. "Boost" and on/off LEDs 62 provide visual indications when the
booster device is provide jump-start power, and when the booster device is turned

on, respectively.

[0036] A USB output 56 circuit (Fig. 2C) is included to provide a USB output
for charging portable electronic devices such as smartphones from the internal
lithium battery pack 32. Control circuit 57 from the microcontroller 1 allows the

USB Out 56 to be turned on and off by software control to prevent the internal
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lithium battery getting too low in capacity. The USB output is brought to the
outside of the device on a standard USB connector 58, which includes the
standard voltage divider required for enabling charge to certain smartphones that

require it.

[0037] The USB charge circuit 52 allows the internal lithium battery pack 32 to
be charged using a standard USB charger. This charge input uses a standard
micro-USB connector 48 allowing standard cables to be used. The 5V potential
provided from standard USB chargers is up-converted to the 12.4VDC voltage
required for charging the internal lithium battery pack using a DC-DC converter
49. The DC-DC converter 49 can be turned on and off via circuit 53 by an output

from the microcontroller 1.

[0038] In this way, the microcontroller software can turn the charge off if the
battery voltage is measured to be too high by the A/D input 22. Additional safety
is provided for helping to eliminate overcharge to the internal lithium battery using
a lithium battery charge controller 50 that provides charge balance to the internal
lithium battery cells 51. This controller also provides safety redundancy for

eliminating over discharge of the internal lithium battery.

[0039] Fig. 3 is a perspective view of a handheld device 300 in accordance
with an exemplary embodiment of the invention. 301 is a power on switch. 302
shows the LED "fuel gauge" indicators 61. 303 shows a 12 volt output port
connectable to a cable device 400, described further below. 304 shows a
flashlight control switch for activating flashlight LEDs 45. 305 is a USB input port
for charging the internal lithium battery, and 306 is a USB output port for providing
charge from the lithium battery to other portable devices such as smartphones,
tablets, music players, etc. 307 is a "boost on" indicator showing that power is
being provided to the 12V output port. 308 is a "reverse” indicator showing that
the vehicle battery is improperly connected with respect to polarity. 309 is a
"power on" indicator showing that the device is powered up for operation.
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[0040] Fig. 4 shows a jumper cable device 400 specifically designed for use
with the handheld device 300. Device 400 has a plug 401 configured to plug into
12 volt output port 303 of the handheld device 300. A pair of cables 402a and
402b are integrated with the plug 401, and are respectively connected to battery
terminal clamps 403a and 403b via ring terminals 404a and 404b. The port 303
and plug 401 may be dimensioned so that the plug 401 will only fit into the port
303 in a specific orientation, thus ensuring that clamp 403a will correspond to
positive polarity, and clamp 403b will correspond to negative polarity, as indicated
thereon. Additionally, the ring terminals 404a and 404b may be disconnected
from the clamps and connected directly to the terminals of a vehicle battery. This
feature may be useful, for example, to permanently attach the cables 302a-302b
to the battery of a vehicle. In the event that the battery voltage becomes
depleted, the handheld booster device 300 could be properly connected to the
battery very simply by plugging in the plug 401 to the port 303.

[0041] The invention having been thus described, it will be apparent to those
skilled in the art that the same may be varied in many ways without departing
from the spirit or scope of the invention. Any and all such variations are intended

to be encompassed within the scope of the following claims.
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:

1. Apparatus for jump starting a vehicle engine, comprising:

an internal power supply;

an output port having positive and negative polarity outputs;

a vehicle battery isolation sensor connected in circuit with said positive and
negative polarity outputs, configured to detect presence of a vehicle battery
connected between said positive and negative polarity outputs;

a reverse polarity sensor connected in circuit with said positive and
negative polarity outputs, configured to detect polarity of a vehicle battery
connected between said positive and negative polarity outputs and to provide an
output signal indicating whether positive and negative terminals of said vehicle
battery are properly connected with said positive and negative polarity outputs of
said output port;

a power switch connected between said internal power supply and said
output port; and

a microcontroller configured to receive input signals from said vehicle
isolation sensor and said reverse polarity sensor, and to provide an output signal
to said power switch, such that said power switch is turned on to cause said
internal power supply to be connected to said output port in response to signals
from said sensors indicating the presence of a vehicle battery at said output port
and proper polarity connection of positive and negative terminals of said vehicle
battery with said positive and negative polarity outputs, and is not turned on when
signals from said sensors indicate either the absence of a vehicle battery at said
output port or improper polarity connection of positive and negative terminals of
said vehicle battery with said positive and negative polarity outputs.

2. The apparatus of claim 1, wherein said internal power supply comprises a
lithium ion battery.

3. The apparatus of claim 2, wherein said lithium ion battery comprises a

battery pack of multiple lithium ion batteries.
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4, The apparatus of claim 1, wherein said power switch comprises a plurality
of FETs in parallel.

5. The apparatus of claim 1, wherein said vehicle isolation sensor and

reverse polarity sensor comprise optically coupled isolator phototransistors.

6. The apparatus of claim 1, further comprising a plurality of power diodes
coupled between said output port and said internal power supply to prevent back-
charging of said internal power supply from an electrical system connected to said

output port.

7. The apparatus of claim 1, further comprising a temperature sensor
configured to detect temperature of said internal power supply and to provide a

temperature signal to said microcontroller.

8. The apparatus of claim 1, further comprising a voltage measurement circuit
configured to measure output voltage of said internal power supply and to provide

a voltage measurement signal to said microcontroller.

9. The apparatus of claim 1, further comprising a voltage regulator configured
to convert output voltage of said internal power supply to a voltage level

appropriate to provide operating power to internal components of the apparatus.

10.  The apparatus of claim 1, further comprising a USB output port configured
to provide charging power from said internal power supply to a USB-chargeable

device.

11.  The apparatus of claim 1, further comprising a USB charging port
configured to provide charging power from an external power source to said

internal power supply.
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12. The apparatus of claim 1, further comprising a flashlight circuit configured
to provide a source of light to a user.

13. The apparatus of claim 12, wherein said source of light is at least one LED.

14. The apparatus of claim 13, wherein said microcontroller is configured to
control said at least one LED to provide a visual alarm indicating an emergency

situation.

15.  The apparatus of claim 1, further comprising a plurality of visual indicators

configured to display remaining capacity status of said internal power supply.

16. The apparatus of claim 15, wherein said plurality of visual indicators

comprises a plurality of LEDs providing output light of different colors.

17.  The apparatus of claim 1, further comprising a visual indicator configured
to warn a user when a vehicle battery is connected with reverse polarity.

18. The apparatus of claim 1, further comprising separate visual indicators
configured to display the power on status of the apparatus, and the jump start

boost power status of power supplied to said output port.

19.  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 said output port when said vehicle battery isolation sensor is

unable to detect presence of a vehicle battery.

20. The apparatus of claim 19, wherein said microcontroller is configured to
detect actuation of said manual override switch for at least a predetermined
period of time before activation of said manual override mode.
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21.  The apparatus of claim 1, further comprising a jumper cable device
including a plug configured to plug into said output port, a pair of cables
integrated with the plug at one respective end thereof and being configured to be

connected to terminals of a battery at another respective end thereof.

22.  The apparatus of claim 21, wherein said jumper cable device further
comprises a pair of ring terminals configured to respectively connect said pair of
cables at said another end thereof with one of a battery terminal and a battery

terminal clamp.

23. The apparatus of claim 21, wherein said output port and said plug are
dimensioned so that the plug will fit into the output port only in one specific

orientation.
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POWER STORAGE DEVICE, AND BELECTRIC STORAGE MODULE
Abstract

PROBLEM TO BE SOLVED: To provide a power storage device having high safety SOLUTION: The power storags devics 100
comprises a power storage call 10 having an ouler sheath 12 housing a positive electrods, a negative elecirode and an
elecirolyte, and a celf case 30 holding the power storage cell 10. The outer sheath 12 comprises a bady part 13, and a periphery
part 14 provided around the body part 13, The periphery part 14 comprises a first part 15 held by the cell case 30 and a second
part 16 serving as a reliel valve for discharging a gas in the ouler sheath 12, and the cell case 30 comprises an exhaust passage

32 exhausting the gas discharged from the second part 16 and extending along the periphery part 14,
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Notice

This translation is machine-generated. It cannot be guaranteed that it is intelligible, accurate,
complete, reliable or fit for specific purposes. Critical decisions, such as commercially relevant or
financial decisions, should not be based on machine-translation output.

DESCRIPTION JP3182855U

10 Auxiliary power supply device for vehicles

[0001]

14 The present invention is for jump-starting the engine by connecting to the in-vehicle battery
and supplying electric power to the electric load of the vehicle including the starter for
starting the engine when the battery of the vehicle is exhausted. Regarding auxiliary power
supply device for vehicles.

[0002]

21 Conventionally, for example, on the road, when the battery mounted on the vehicle tends to be
discharged due to an increase in the amount of electricity consumed, the battery capacity
becomes insufficient, the voltage drops, and the electrical components do not operate (so-
called battery exhaustion). In some cases), a jump start is performed in which the engine is
started by supplying electric power from the battery of another automobile or an emergency
portable power source (jump starter) via a booster cable. Then, various proposals have been
made such as a technique for facilitating electrical connection for jump start (see, for example,
Patent Documents 1 and 2) and a technique for determining jump start (for example, see
Patent Document 3).

[0003]
33 Conventionally, a sealed lead-acid battery has been used in a jump starter because of the
relationship between cost and capacity.

[0004]
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38 In addition, information devices such as battery-powered notebook PCs that can be charged
using an AC adapter and their ancillary devices have become widespread.

40 In addition, a large number of in-vehicle electric devices that can be used by connecting to a
DC12V / 24V in-vehicle power socket, that is, a so-called cigar socket, which is installed as
standard in the vehicle, are provided.

43 Further, in recent years, power-saving and driveable electronic devices such as mobile phones
and portable music players that can be powered by USB (Universal Serial Bus) are widely used.
Traditionally, portable power supplies have been used to use electrical equipment outdoors.

[0005]

0w 2004- 13427 884
504BI2011- 97710848
574 2007- 27821684

[0006]

55 By the way, a conventional jump starter using a general sealed lead-acid battery weighs about
5 to 7 kg, and has a problem of lacking portability.

57 Further, it took about 10 to 15 hours on average to fully charge the battery, and the number of
times that the vehicle could be started (jump start) in the fully charged state was about 5 times
on average.

60 Furthermore, lead-acid batteries deteriorate faster when over-discharged or over-charged, and
self-discharge tends to proceed. The discharge rate of normal lead-acid batteries is about 30%,
and they self-discharge even when not in use. The need for charging comes out.

63 People who cannot get used to it cannot perform the charging operation at the proper time,
and often cause overcharging or overdischarging. It is not easy for anyone to handle, and it is
very inconvenient to use.

[0007]

69 Further, the conventional portable power supply device is also heavy because a lead storage
battery is used, and has the same problems as the conventional jump starter from the
viewpoint of portability and usability.

[0008]

75 The present invention has been made in view of the conventional circumstances as described
above, and its purpose is to have a function as a_jump starter, and also to provide an
information device such as a battery-powered notebook PC and its ancillary devices, and a
cigar. It has a function as a portable power supply that enables the use of in-vehicle electric
devices that can be used by connecting to a socket, mobile phones, portable music players that
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can be powered by USB, etc., and also has an OBD (On-Board Diagnostic system). ) The
purpose is to provide a compact, lightweight, highly portable, and easy-to-use auxiliary power
supply device for vehicles that functions as a portable power source for memory backup of
vehicles compatible with the system.

[0009]
87 Yet another object of the present invention, the specific advantages obtained by the present

invention, will be further clarified from the embodiments described below with reference to
the drawings.

[0010]
93 The present invention is an auxiliary power supply device for a vehicle, and includes a housing,

a DC input terminal including a DC jack installed on the side wall of the housing and a power
supply cable for charging being externally connected via a DC plug. A charging circuit unit
installed in the housing and internally connected to the DC input terminal, a lithium ion
storage battery installed in the housing and internally connected to the charging circuit unit,
and installed in the housing and described above. An output circuit unit internally connected
to a lithium-ion storage battery, a control circuit unit installed in the housing and controlling
the operation of the charging circuit unit and the output circuit unit, and an output circuit unit
installed on the side wall of the housing. A first DC output terminal for jump start consisting of
ajack that is internally connected to the unit and the booster cable is externally connected via
a plug, and is installed on the side wall of the housing and internally connected to the output
circuit unit. The PC power cable is installed on the front wall of the housing and internally
connected to the output circuit section and the second DC output terminal for the PC power
supply, which consists of a jack to which the PC power cable is externally connected via a
plug. A third DC output terminal consisting of a USB socket to which the USB cable is
externally connected via a USB plug, and an external power cable installed on the back wall of
the housing and internally connected to the output circuit section. A fourth DC output terminal
composed of a cigar socket externally connected via a cigar plug, a power switch installed on
the front wall of the housing and internally connected to the control circuit unit, a jump start
switch, and the above. It is installed on the front wall of the housing and is provided with a
charge amount display unit which is controlled by the control circuit unit and displays the
charge amount of the lithium ion storage battery as a level bar. The control circuit unit is the
charge amount of the lithium ion storage battery. Is controlled so that the charge amount is
displayed on the level bar by the charge amount display unit, and in the control circuit unit,
the vehicle battery is externally connected to the first DC output terminal via the booster
cable. By accepting the operation input of the jump start switch while the power switch is
turned on, control is performed to supply power for jump start from the output circuit unit via
the first DC output terminal. By accepting the operation input of the power switch in a state
where the PC is externally connected to the second DC output terminal via the PC power cable,
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the PC is driven from the output circuit unit via the second DC output terminal. Controls to
supply power for the above, and US to the above third DC output terminal By accepting the
operation input of the power switch while the USB device is externally connected via the B
cable, power for driving the USB device is supplied from the output circuit unit via the third
DC output terminal. By performing control and receiving the operation input of the power
switch in a state where the external device is externally connected to the fourth DC output
terminal via the external power cable, the fourth DC output is output from the output circuit
unit. It is characterized in that it controls to supply power for driving an external device via a
terminal.

[0011]

134 In the dual-purpose auxiliary power supply device according to the vehicle of the present
invention, power is supplied to the DC input terminal via the charging power cable provided
with an AC adapter or a cigar socket at one end, and the control circuit unit is the DC input
terminal. When a state in which power is supplied via the charging power cable is detected,
the lithium ion storage battery is controlled to be charged via the charging circuit unit, and
during charging control, the power supply from the output circuit unit to the outside is
performed. Control may be performed to prohibit the supply.

[0012]

144 Further, in the dual-purpose auxiliary power supply device according to the vehicle of the
present invention, the control circuit unit detects the power ON by the operation of the
power switch, controls the operation of the charge amount display unit, and serves as a
power lamp for displaying the power ON. The charge amount display unit is made to
function, and in this power-on state, the jump start by a short-time operation of the jump
start switch is detected and the jump start mode is controlled. In the control of the jump start
mode, the first DC When the voltage of the in-vehicle battery of the automobile to be jump-
started via the booster cable externally connected to the output terminal can be detected
normally, the operation of the output circuit section is controlled and the lithium-ion storage
battery is used as a power source for jump-start. The charge amount display unit is
connected to the first DC output terminal via the output circuit unit, controls the operation of
the charge amount display unit, and functions as a jump start lamp for displaying the jump
start. can do.

[0013]

160 Further, in the dual-purpose auxiliary power supply device according to the vehicle of the
present invention, the control circuit unit detects that the jump start switch has been
operated for a long time in the power-on state and controls the charge boost mode, and
controls the jump start. In the mode control, when the voltage of the in-vehicle battery of the
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automobile to be jump-started via the booster cable externally connected to the first DC
output terminal can be detected normally, the operation of the output circuit unit is
controlled. As a charge boost lamp that displays the charge boost by connecting the lithium
ion storage battery as a power source for charge boost to the first DC output terminal via the
output circuit unit and controlling the operation of the charge amount display unit. The
charge amount display unit can be made to function.

[0014]

173 Further, in the dual-purpose auxiliary power supply device according to the vehicle of the
present invention, the charge amount display unit is controlled by the control circuit unit and
is arranged on a straight line that displays the charge amount of the lithium ion storage
battery as the emission color changes. The control circuit unit is composed of a plurality of
light emitting elements, and the control circuit unit is a power lamp for displaying the power
ON by lighting one of the plurality of light emitting elements with a first light emitting color.
By functioning and lighting the other one of the plurality of light emitting elements with the
second light emitting color, the charge amount is used as a jump start lamp for displaying
the jump start or a charge boost lamp for displaying the charge boost. The display unit can
be made to function.

[0015]

186 Further, in the dual-purpose auxiliary power supply device according to the vehicle of the
present invention, the vehicle’s OBD (On-Board Diagnostic system) system is externally
connected as an external device via the external power cable to the fourth DC output
terminal. When the control circuit unit receives the operation input of the power switch, the
output circuit unit supplies power for memory backup of the OBD as a power source for
driving an external device via the fourth DC output terminal. Can be.

[0016]
195 Further, the dual-purpose auxiliary power supply device according to the vehicle of the
present invention may include a plurality of rechargeable lithium ion batteries installed in

the housing as the lithium ion storage battery.

[0017]

201 Further, the dual-purpose auxiliary power supply device according to the vehicle of the
present invention functions as a_ jump starter having a weight of about 830 g and a capacity
of 12V / 4.5 Ah by mounting three 3.6 V rechargeable lithium ions in the housing. Can be

made to.
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[0018]

208 Further, the dual-purpose auxiliary power supply device according to the vehicle of the
present invention is to function as a jump starter having a weight of about 1300 g and a
capacity of 12 V / 9 Ah by mounting six 3.6 V rechargeable lithium ions in the housing. Can
be.

[0019]

215 According to the present invention, an information device such as a battery-powered
notebook PC and its ancillary devices, an in-vehicle compatible electric device that can be
used by connecting to a cigar socket, a mobile phone, etc. It has a function as a portable
power supply that enables the use of portable music players that can be powered by USB,
and also has a small size that functions as a portable power supply for memory backup of
vehicles compatible with the OBD (On-Board Diagnostic system) system. It is possible to
provide an auxiliary power supply device for a vehicle that is lightweight, has excellent
portability, and is easy to use.

[0020]

226 It is an external perspective view of the auxiliary power supply device for a vehicle to which
the present invention is applied, viewed from diagonally above the front left side.

228 It is an external perspective view of the auxiliary power supply device for a vehicle seen from
the front side diagonally upper right.

230 It is @ block diagram which shows the electrical connection state of the component of the
auxiliary power supply device for a vehicle.

232 It is a top view which shows the power supply cable for charging connected to the DC input
terminal of the auxiliary power supply device for a vehicle, (A) shows an AC adapter cable,
and (B) shows a cigar plug cable.

235 It is an external perspective view which shows the auxiliary power supply device for a vehicle
in the state which the AC adapter is connected to the DC input terminal.

237 It is a front view of the charge amount display part of the said vehicle auxiliary power supply
device which shows the bar display state of the charge level.

239 It is a top view which shows the booster cable connected to the 1st DC output terminal of the
said vehicle auxiliary power supply device.

241 FIG. 5 is an external perspective view showing the auxiliary power supply device for a vehicle
in a state where an in-vehicle battery of an automobile to be jump-started via a booster cable
is connected to the first DC output terminal.

244 It is an external perspective view which shows the said auxiliary power supply device for a
vehicle in the state which the USB device is connected to the 3rd DC output terminal via a
USB cable.

247 It is a top view which shows the cigar plug cable connected to the 4th DC output terminal of
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the said vehicle auxiliary power supply device, (A) shows the 1st cigar plug cable which has a
DC plug at one end, (B) is A second cigar plug cable provided in the OBD2 connector is
shown at one end.

251 It is external perspective view of the said vehicle auxiliary power supply device which shows
the lighting state of the side illumination lamp provided on the side wall of the said vehicle
auxiliary power supply device.

[0021]

257 Hereinafter, embodiments of the present invention will be described in detail with reference
to the drawings.

259 Needless to say, the present invention is not limited to the following embodiments, and
various changes can be made without departing from the gist of the present invention.

[0022]

264 1 and 2 show an external perspective view of the vehicle auxiliary power feeding device 100
to which the present invention is applied, as viewed from diagonally above the front left and
diagonally above the front right.

267 Further, it is shown in the block diagram of FIG. 3 which shows the electric connection state
of the component of the auxiliary power supply device 100 for a vehicle.

[0023]

272 The vehicle auxiliary power supply device 100 includes a thin box-shaped housing 10 as
shown in the external perspective views of FIGS. 1 and 2, and is inside the housing 10 as
shown in the block diagram of FIG. It includes an installed charging circuit unit 1, a lithium
ion storage battery 2, an output circuit unit 3, and a control circuit unit 4.

[0024]

279 Then, in the vehicle auxiliary power supply device 100, as shown in the external perspective
view of FIG. 1, a DC input terminal 20 for receiving a power supply of, for example, 12 V
from a household power source or an automobile battery is provided on the left side wall of
the housing 10. It is installed in 11.

[0025]

286 The DC input terminal 20 includes a DC jack to which a power supply cable for charging is
externally connected via a DC plug, as will be described later.
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[0026]

291 As shown in the block diagram of FIG. 3, the charging circuit unit 1 is internally connected to
the DC input terminal 20.

293 The lithium ion storage battery 2 is internally connected to the charging circuit unit 1.

294 Further, the output circuit unit 3 is internally connected to the lithium ion storage battery 2.

295 Further, the control circuit unit 4 is internally connected to the charging circuit unit 1 and the
output circuit unit 3.

[0027]

300 Further, as shown in the block diagram of FIG. 3, the vehicle auxiliary power supply device
100 includes a first DC output terminal 31 for jump start and a second for PC power supply,
which are internally connected to the output circuit unit 3. It includes a DC output terminal
32, a third DC output terminal 33 for a USB power supply, and a fourth DC output terminal
34 for a memory backup power supply.

[0028]
308 The first DC output terminal 31 includes a jack to which a booster cable is externally
connected via a plug, as will be described later.

[0029]
313 The second DC output terminal 32 includes a jack to which a PC power cable is externally
connected via a plug, as will be described later.

[0030]
318 The third DC output terminal 33 includes a USB socket to which a USB cable is externally
connected via a USB plug, as will be described later.

[0031]
323 The fourth DC output terminal 34 includes a cigar socket to which an external power cable is
externally connected via a cigar plug, as will be described later.

[0032]

328 The first DC output terminal 31 for the jump start and the second DC output terminal 32 for
the PC power supply are installed on the right side wall 12 of the housing 10 as shown in the
external perspective view of FIG. There is.

331 Further, as shown in the external perspective view of FIG. 1, the third DC output terminal 33
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for the USB power supply is installed on the front wall 13 of the housing 10, and the fourth
DC output terminal 33 for the memory backup power supply is installed. The DC output
terminal 34 is installed on the left side wall 11 of the housing 10.

[0033]

338 Further, as shown in the block diagram of FIG. 3, the vehicle auxiliary power supply device
100 includes a power switch 41, a jump start switch 42, a light select switch 43, and a side
light on / internally connected to the control circuit unit 4. It includes an off switch 44.

341 The power switch 41, the jump start switch 42, the light select switch 43, and the side light
on / off switch 44 are installed on the front wall 13 of the housing 10 as shown in the
external perspective view of FIG. ..

[0034]

347 Further, as shown in the block diagram of FIG. 3, the vehicle auxiliary power supply device
100 includes a charge amount display unit 51 internally connected to the control circuit unit
4, a battery low indicator light 52, and a pair of emergency warning lights 53A., 53B and a
pair of side illumination lights 54A, 54B.

[0035]

354 The charge amount display unit 51 and the pair of emergency warning lights 53A and 53B
are installed on the front wall 13 of the housing 10 as shown in the external perspective
view of FIG.

[0036]

360 The charge amount display unit 51 is composed of a plurality of LEDs having different
emission colors (in this embodiment, four colors of red, orange, yellow, and green) arranged
linearly.

363 The charge amount display unit 51 is controlled by the control circuit unit 4 and not only
functions as a bar display of the charge amount, but also functions as a power lamp when lit
in green and as a jump start lamp when lit in yellow. do.

366 Further, the pair of emergency warning lights 53A and 53B are composed of a red LED and a
white LED, are controlled by the control circuit unit, and function as an emergency warning
light by blinking alternately.

[0037]
37z Further, the battery low indicator lamp 52 is installed on the right side wall 12 of the housing

10 as shown in the external perspective view of FIG.
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[0038]

377 The battery low indicator lamp 52 is composed of a red LED, is controlled by the control
circuit unit 4, and becomes a blinking state or a lighting state when the voltage of the lithium
ion storage battery 2 drops to a predetermined value. Functions as.

[0039]

383 Further, as shown in the external perspective views of the pair of side lighting lamps 54A and
54B, FIGS. 1 and 2, they are installed on the left side wall 11 and the right side wall 12 of the
housing 10.

[0040]
389 The pair of side illumination lamps 54A and 54B are each composed of a plurality of white
LEDs arranged in a straight line.

[0041]

394 In the vehicle auxiliary power supply device 100 having such a configuration, the control
circuit unit 4 installed in the housing 10 performs the operation of the charge control unit
and the output circuit unit 1 that control the operation of the charge circuit unit 1. It consists
of a microcomputer that functions as a display control unit that controls the operation of the
output control unit to be controlled, the charge amount display unit 5151, etc., and controls
the operations of the internally connected charging circuit unit 1 and output circuit unit 3 as
follows. do.

[0042]

404 Here, as the charging power supply cable connected to the vehicle auxiliary power supply
device 100, as shown in FIGS. 4A and 4B, a 12V power supply for charging is supplied from
the household power supply. AC adapter cable 110A and cigar plug cable 110B for
supplying power supply of, for example, 12V from an automobile battery are prepared.

[0043]

411 The AC adapter cable 110A shown in FIG. 4A is provided with an AC adapter 111A for
supplying 12V power for charging from a household power source at one end, and a DC plug
112 is attached to a DC input terminal 20 composed of the DC jack. Externally connected via.

414 Further, the cigar plug cable 110B shown in FIG. 4B is provided with a cigar plug 111B for
supplying a power supply of, for example, 12V from an automobile battery at one end, and a
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DC plug 112 is provided at a DC input terminal 20 composed of the DC jack. It is connected
externally via.

[0044]

421 Then, in the control circuit unit 4 of the vehicle auxiliary power supply device 100, as shown
in FIG. 5, the AC adapter cable 110A or the cigar plug cable 110B is externally connected to
the DC input terminal 20, and the household power supply or the automobile battery is
connected. When it is detected that a voltage equal to or higher than a predetermined
voltage value is applied to the DC input terminal 20 by supplying power for charging from,
the charging mode is controlled.

[0045]

430 In the control of the charging mode, the control circuit unit 4 controls the operation of the
charging circuit unit 1 by the charging control unit, charges the lithium ion storage battery 2
via the charging circuit unit 1, and charges the lithium ion storage battery 2. When the
storage battery 2 is fully charged, the overcharge protection circuit is activated and charging
is completed.

[0046]

438 Further, the control circuit unit 4 controls the operation of the output circuit unit 3 by the
output control unit during charge control, and prohibits the power supply from the output
circuit unit 3 to the outside.

[0047]

444 Further, during charge control, the control circuit unit 4 controls the operation of the charge
amount display unit 51 by the display control unit, controls the charge amount display unit
51, and displays the charge amount as a bar.

[0048]

450 The operation of the charge amount display unit 51 is controlled by the control circuit unit 4,
and as shown in FIG. 6, the charge amount display unit 51 starts from an uncharged state, a
red dot state indicating a battery remaining amount of 20% or less, and a battery remaining
amount of 20%. Lights red to indicate 30%, blinks orange to indicate 30% to 40% remaining
battery power, lights yellow to indicate 40% to 70% remaining battery power, and lights
green to indicate 70% to 100% remaining battery power. As the charging progresses to the
fully charged state, the lighting state changes sequentially.
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[0049]

460 The vehicle auxiliary power supply device 100 functions as a portable jump starter in a state
where the lithium ion storage battery 2 is charged, and can also be used as a portable power
supply device for using electrical equipment outdoors.

[0050]

466 Here, as shown in FIG. 7, the vehicle auxiliary power supply device 100 is provided with
connection clips 121A and 121B for gripping the electrode terminals of the vehicle-mounted
battery at one ends of the two cables, and is the first jump start device. A booster cable 120
for jump start, which is externally connected to the jack constituting the DC output terminal
31 of the above via the plug 122, is prepared.

[0051]

474 Then, the vehicle auxiliary power supply device 100 is used as a jump starter as follows.

[0052]

478 That is, when the vehicle auxiliary power supply device 100 is used as a jump starter, the
booster cable 120 for the jump start is used with the power switch 41 of the vehicle auxiliary
power supply device 100 turned off, as shown in FIG. It is connected to the first DC output
terminal 31 by the user.

[0053]

485 The user of the vehicle auxiliary power supply device 100 can confirm that the power switch
41 is in the OFF state by turning off all of the plurality of LEDs constituting the charge
amount display unit 51. ..

[0054]

491 Next, when the user presses the power switch 41 to turn on the power, the control circuit unit
4 of the vehicle auxiliary power supply device 100 detects the power ON and controls the
operation of the charge amount display unit 51 by the display control unit., The charge
amount display unit 51 is set to the green lighting state.

495 The charge amount display unit 51 functions as a power lamp that indicates that the power is
turned on by lighting in green.

[0055]
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s00 Then, when the user presses the jump start switch 42 in this power-on state to jump start, the
control circuit unit 4 of the vehicle auxiliary power supply device 100 detects the jump start
due to the short-time operation of the jump start switch 42. Controls the jump start mode.

[0056]

506 In the control of the jump start mode, the control circuit unit 4 can normally detect the
voltage of the vehicle-mounted battery 200 of the automobile to be jump-started to the first
DC output terminal 31 for jump start via the booster cable 120. In this case, the output
control unit controls the operation of the output circuit unit 3, and the lithium ion storage
battery 2 is used as a power source for the jump start, and the first DC output terminal 31
for the jJump start is passed through the output circuit unit 3. The operation of the charge
amount display unit 51 is controlled by the display control unit, and the charge amount
display unit 51 is turned on in yellow.

514 The charge amount display unit 51 functions as a jump start lamp that displays a jump start
by lighting yellow.

516 In this jump start mode, the charge amount display unit 51 displays the power ON by lighting
green and the jump start by lighting yellow.

[0057]

521 In this jump start mode, the user can perform a_jump start to start the engine of the
automobile equipped with the vehicle-mounted battery 200 to which the vehicle auxiliary
power supply device 100 is connected.

[0058]

527 Here, a jump starter having a capacity of about 12 V / 4.5 Ah using a conventional general
lead storage battery has a main body weight of about 5 kg to 7 kg, and can be started about
5 times on average in a fully charged state. On the other hand, the auxiliary power supply
device 100 for a vehicle to which the present invention is applied is, for example, a
rechargeable type of 3.6 V in a housing 10 having a size of 45 mm X 190 mm X 120 mm
(height x width x depth). By mounting three lithium ions in series, it functions as a portable
Jjump starter with a capacity of 12V / 4.5Anh, which weighs about 8309 and is compatible
with gasoline passenger cars up to 3000cc. The number of times that the battery can be
started in the rechargeable state has also improved to about 10 to 20 times.

[0059]

539 Further, in the auxiliary power supply device 100 for a vehicle, for example, a housing 10
having a size of 45 mm X 190 mm % 160 mm (height X width X depth) is used, and six
rechargeable lithium ions that are doubled are mounted. As a result, it functions as a portable
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Jjump starter with a capacity of 12V / 9Ah, which weighs about 1300g and is compatible with
all gasoline passenger cars and diesel vehicles up to 3000cc 4-cylinder.

[0060]

547 Further, the control circuit unit 4 in the vehicle auxiliary power supply device 100 enters the
charge boost mode control state when the user operates the jump start switch 42 for a long
time, that is, for example, for 5 seconds or longer in the power ON state. The operation of the
output circuit unit 3 is controlled by the output control unit so that the electricity charged in
the lithium ion storage battery 2 is discharged at one time.

552 In the control state of the charge boost mode, the operation of the charge amount display unit
51 is controlled by the display control unit, and the charge amount display unit 51 is turned
on in yellow.

555 That is, the charge amount display unit 51 functions as a charge boost mode that displays the
charge boost mode by lighting yellow.

557 This charge boost mode is used when the vehicle-mounted battery is in a deep discharge
state.

[0061]

s62 Further, as described above, the auxiliary power supply device 100 for a vehicle has a
capacity of 12 V / 4.5 Ah and a weight of about 830 g, and even a device having a capacity
of 12 V / 9 Ah has a weight of about 1300 g and is small and lightweight, so that it is
portable. In addition to the first DC output terminal 31 for jump start, the second to fourth
DC output terminals 32 to 34 for external connection for using electrical equipment
outdoors are provided. Therefore, it can be used as a portable power supply as follows.

[0062]
571 That is, in the vehicle auxiliary power supply device 100, a PC can be externally connected to
the second DC output terminal 32 via a PC power cable.

[0063]

576 In the control circuit unit 4 of the vehicle auxiliary power supply device 100, a PC power
cable is externally connected to the jack via the plug to form the second DC output terminal
32, and the PC power cable is connected to the jack via the PC power cable. When the user
presses the power switch 41 to turn on the power while the PC is externally connected, the
power ON is detected and the operation of the charge amount display unit 51 is controlled
by the display control unit, and the charge amount display unit 51 is displayed. The power
ON is displayed as a green lighting state, and the operation of the output circuit unit 3 is
controlled by the output control unit, and the power supply for driving the PC of DC19V is
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supplied from the second DC output terminal 32 via the PC power cable. And supply it to the
PC.

[0064]

589 Further, in the vehicle auxiliary power supply device 100, an electronic device such as a
portable music player capable of supplying power by USB (Universal Serial Bus) is connected
to the third DC output terminal 33 via a commercially available USB cable. Can be done.

[0065]

595 As shown in FIG. 9, the control circuit unit 4 in the vehicle auxiliary power supply device 100
constitutes the third DC output terminal 33, and the USB cable 130 is externally connected
to the USB jack via the USB plug. Then, when the user presses the power switch 41 to turn
on the power while the USB device 300 is externally connected via the USB power cable 130,
the power ON is detected and the charge amount display unit 51 is subjected to the display
control unit. The operation is controlled, the charge amount display unit 51 is lit in green to
display the power ON, and the output control unit controls the operation of the output circuit
unit 3 to supply the power supply for USB drive of DC5V. It is supplied from the DC output
terminal 33 of No. 3 to the USB device 300 via the USB power cable 130.

[0066]

607 Further, the vehicle auxiliary power supply device 100 has two types of cigar plug cables
externally connected to the fourth DC output terminal 34 made of a cigar socket, as shown in
FIGS. 10A and 10B. Cigar plug cable is prepared.

[0067]

613 The first cigar plug cable 140A shown in FIG. 10A is compatible with vehicles that can be
used by connecting to a DC12V / 24V in-vehicle power socket, a so-called cigar socket,
which is installed as standard in the vehicle. A cable for connecting an electric device, which
is provided with a DC plug 14 1A connected to an in-vehicle compatible electric device at one
end, and is externally connected to the fourth DC output terminal 34 via a cigar plug 142.

[0068]

621 The second cigar plug cable 140B shown in FIG. 10B is a vehicle memory back cable
compatible with an OBD (On-Board Diagnostic system) system, and is provided with an OBD2
connector 141B at one end and is a cigar plug. It is externally connected to the fourth DC
output terminal 34 via 142.
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[0069]

628 In the control circuit unit 4 of the vehicle auxiliary power supply device 100, the first cigar
plug cable 140A or the second cigar plug cable 140B is attached to the cigar socket to form
the fourth DC output terminal 34. When the user presses the power switch 41 to turn on the
power while the external device is externally connected via the cigar plug cable and is
externally connected via 142, the power ON is detected by the display control unit. The
operation of the charge amount display unit 51 is controlled, the charge amount display unit
51 is lit in green to display the power ON, and the output control unit controls the operation
of the output circuit unit 3 to control the operation of the output circuit unit 3 to be an
external device of DC12V. Power for driving is supplied from the fourth DC output terminal
32 to an external device via a cigar plug cable.

[0070]

641 That is, the vehicle auxiliary power supply device 100 functions as a portable power source
for driving an in-vehicle compatible electric device via a first cigar gable 140A externally
connected to the fourth DC output terminal 34.

[0071]

647 Further, the vehicle auxiliary power supply device 100 is for memory backup of a vehicle
compatible with an OBD (On-Board Diagnostic system) system via a second cigar gable 140A
externally connected to the fourth DC output terminal 34. Functions as a portable power
supply for.

[0072]

654 Here, the OBD (On-Board Diagnostic system) system is a self-fault diagnosis function
performed by a computer mounted on an automobile, and facilitates a functional inspection
of an exhaust gas purification device of an automobile in the process of use.

657 In OBDZ2, the inspection connector, communication protocol, failure diagnosis code, and the
like are standardized.

[0073]

662 In vehicles equipped with an OBD (On-Board Diagnostic system) system, various diagnostic
history information is stored in the memory so that the information in the memory will not
be lost when the on-board battery is replaced. It is necessary to supply backup power.

[0074]
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s68 That is, the vehicle auxiliary power supply device 100 has a function as a jump starter, and
can be used by connecting to an information device such as a battery-powered notebook PC
or ancillary devices thereof, or a cigar socket. It has a function as a portable power source
that enables the use of devices, mobile phones, portable music players that can be powered
by USB, etc., and is also portable for vehicle memory backup compatible with the OBD (On-
Board Diagnostic system) system. It is a compact, lightweight, highly portable auxiliary
power supply device that functions as a power source and is easy to use.

[0075]

678 Further, the vehicle auxiliary power supply device 100 not only functions as a jump starter or
a portable power source as described above, but also functions as a warning indicator light
or an illumination light used in an emergency.

[0076]

684 That is, the control circuit unit 4 in the vehicle auxiliary power supply device 100 detects that
the light select switch 43 is pressed while the power is on, and the display control unit
displays the charge amount display unit 51 and a pair of emergency units. The warning
lights 53A and 53B are controlled as follows.

[0077]

697 When the control circuit unit 4 detects that the light select switch 43 is pressed once, the red
LED provided as the emergency warning light 53A is turned on as an emergency light, and
the light select switch 43 is turned on twice. When it is detected that it has been pressed, the
white LED provided as the emergency warning light 53B is turned on to function as a front
light, and when it is detected that the light select switch 43 has been pressed three times, the
pair of emergency lamps The warning lights 53A and 53B are blinked alternately, that is, red
and white alternately, and when it is detected that the light select switch 43 is pressed four
times, the pair of emergency warning lights 53A and 53B are turned off.

699 When the control circuit unit 4 detects that the light select switch 43 has been pressed and
held for 3 seconds or longer, the control circuit unit 4 drives the charge amount display unit
51 to turn on the light according to the charge amount of the battery.

[0078]

705 Further, the control circuit unit 4 controls the operation of the pair of side illumination lamps
54A and 54B by the display control unit in response to the pressing operation of the side
light on / off switch 44, and the side light on / off. -When it is detected that the switch 44 is
pressed, as shown in FIG. 11, the pair of side illumination lamps 54A and 54B are turned on,
and it is detected that the side light on / off switch 44 is pressed again. Then, the pair of side
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illumination lamps 54A and 54B are turned off.

[0079]

714 Further, the control circuit unit 4 constantly monitors the battery voltage of the lithium ion
storage battery 2, and when the battery voltage drops to 8.2 V, the battery low indicator
lamp 52 is turned on to be in an over-discharged state. It has a function to warn that.

[0080]

720 1 Charging circuit, 2 Lithium-ion battery, 3 Output circuit, 4 Control circuit, 10 Housing, 11
Left side wall, 12 Right side wall, 13 Front wall, 20 DC input terminal, 31 First DC output
terminal, 32 2nd DC output terminal, 33 3rd DC output terminal, 34 4th DC output terminal,
41 power switch, 42 jump start switch, 43 light select switch, 44 side light on / off switch,
51 charge amount Display, 52 battery low indicator, 53A, 53B emergency warning light,
54A, 54B side lighting, 100 vehicle auxiliary power supply, 110A AC adapter cable, 110B
cigar plug cable, 111A AC adapter, 112 DC plug, 111B Cigar plug, 121A, 121B connection
clip, 122 plug, 120 booster cable, 130 USB cable, 140A first cigar plug cable, 140B second
cigar plug cable, 141A DC plug, 141B OBD2 connector, 142 cigar plug, 200 in-vehicle
Battery, 300 USB device
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Notice

This translation is machine-generated. It cannot be guaranteed that it is intelligible, accurate,
complete, reliable or fit for specific purposes. Critical decisions, such as commercially relevant or
financial decisions, should not be based on machine-translation output.

CLAIMS JP3182855U

1.

13 A DC input terminal consisting of a housing and a DC jack installed on the side wall of the

housing and to which a power supply cable for charging is externally connected via a DC plug,
and a DC input terminal installed in the housing and inside the DC input terminal. A connected
charging circuit unit, a lithium ion storage battery installed in the housing and internally
connected to the charging circuit unit, and an output circuit unit installed in the housing and
internally connected to the lithium ion storage battery. A control circuit unit installed in the
housing and controlling the operation of the charging circuit unit and the output circuit unit,
and an internal connection to the output circuit unit installed on the side wall of the housing,
and a booster cable plugs the plug. A first DC output terminal for jump start consisting of a
Jack connected externally via a jack, installed on the side wall of the housing, internally
connected to the output circuit section, and a PC power cable externally connected via a plug.
It is installed on the front wall of the housing and internally connected to the output circuit
section with a second DC output terminal for PC power supply consisting of a jack to be
connected, and the USB cable is externally connected via a USB plug. From a cigar socket that
is installed on the back wall of the housing and is internally connected to the output circuit
section, and the external power cable is externally connected via a cigar plug. A fourth DC
output terminal, a power switch and a jump start switch installed on the front wall of the
housing and internally connected to the control circuit unit, and a control circuit unit installed
on the front wall of the housing. The control circuit unit monitors the charge amount of the

lithium ion storage battery and displays the charge amount on the charge amount display unit.

In addition to controlling the level bar display, the control circuit unit jump-starts with the
vehicle battery externally connected to the first DC output terminal via a booster cable and the
power switch turned on. By accepting the operation input of the switch, control is performed
to supply power for jump start from the output circuit unit via the first DC output terminal,
and to the second DC output terminal via a PC power cable. By accepting the operation input
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of the power switch while the PC is externally connected, control is performed to supply
power for driving the PC from the output circuit unit via the second DC output terminal, and
the third A USB device is externally connected to the DC output terminal via a USB cable. In
this state, by accepting the operation input of the power switch, the output circuit unit
controls to supply the power for driving the USB device via the third DC output terminal, and
the fourth DC output. By accepting the operation input of the power switch while the external
device is externally connected to the terminal via the external power cable, the power supply
for driving the external device from the output circuit unit via the fourth DC output terminal.
Aucxiliary power supply device for vehicles, which is characterized by controlling the supply of
power.

2.

51 The DC input terminal is supplied with power via the charging power supply cable provided
with an AC adapter or a cigar socket at one end, and the control circuit unit supplies power to
the DC input terminal via the charging power supply cable. When the detected state is
detected, the lithium ion storage battery is controlled to be charged via the charging circuit
unit, and during the charging control, the power supply from the output circuit unit to the
outside is prohibited. The vehicle auxiliary power supply device according to claim 1.

3.

60 The control circuit unit detects the power ON by operating the power switch, controls the
operation of the charge amount display unit, causes the charge amount display unit to
function as a power lamp for displaying the power ON, and is in this power ON state. Detects
the jump start by operating the jump start switch for a short time and controls the jump start
mode, and in the control of this jump start mode, jumps via the booster cable externally
connected to the first DC output terminal. When the voltage of the in-vehicle battery of the
automobile to be started can be detected normally, the operation of the output circuit unit is
controlled, and the lithium ion storage battery is used as a power source for jump start via the
output circuit unit to the first DC. Either claim 1 or 2, characterized in that the charge amount
display unit functions as a_jump start lamp for displaying a_jump start by connecting to an
output terminal and controlling the operation of the charge amount display unit. The vehicle
auxiliary power supply device according to item 1.

4,

75 The control circuit unit detects that the jump start switch has been operated for a long time in
the power-on state and controls the charge boost mode. In the control of the jump start mode,
the control circuit unit is connected to the first DC output terminal. When the voltage of the in-
vehicle battery of the automobile to be jump-started via the externally connected booster cable

can be detected normally, the operation of the output circuit unit is controlled, and the lithium
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ion storage battery is used as the power source for charge boost. It is characterized in that it is
connected to the first DC output terminal via a circuit unit, controls the operation of the
charge amount display unit, and functions as the charge boost lamp for displaying the charge
boost. The vehicle auxiliary power supply device according to claim 3.

5.

87 The charge amount display unit is composed of a plurality of light emitting elements arranged
on a straight line that is controlled by the control circuit unit and displays the charge amount
of the lithium ion storage battery with a change in emission color on a level bar. By lighting
one of the plurality of light emitting elements with the first light emitting color, the charge
amount display unit functions as a power lamp for displaying the power ON, and the other of
the plurality of light emitting elements 4. The charge amount display unit functions as a jump
start lamp for displaying the jump start or a charge boost lamp for displaying the charge boost
by lighting one of them with a second emission color. Auxiliary power supply device for
vehicles described.

6.

99 The control circuit unit accepts the operation input of the power switch while the vehicle's
OBD (On-Board Diagnostic system) system is externally connected to the fourth DC output
terminal as an external device via the external power cable. As a result, any one of claims 1 to
5, wherein power is supplied from the output circuit unit via the fourth DC output terminal as
a power source for driving an external device for memory backup of the OBD. The vehicle
auxiliary power supply device according to item 1.

1.

108 The auxiliary power supply device for a vehicle according to claim 7, wherein the lithium ion
storage battery includes a plurality of rechargeable lithium ion batteries installed in the
housing.

8.

114 The vehicle according to claim 7, wherein by mounting three 3.6 V rechargeable lithium ions
in the housing, the vehicle functions as a jump starter having a weight of about 830 g and a
capacity of 12 V / 4.5 Ah. Auxiliary power supply device for.

9.
120 The vehicle auxiliary according to claim 7, wherein six 3.6V rechargeable lithium ions are

mounted in the housing to function as a jump starter having a weight of about 1300 g and a
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capacity of 12 V / 9 Ah. Power supply device.
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JP2H15MB878A VEHICULAR AUXILIARY POWER FEEDER

Applicants: ASIA BRIGHT IND HONG KONG CO LTD,GFJI CORP
inventors: TODA AKIRA

Classifications:
(1341 BEORIBOI, HOZHT/8; HORIT/O0;

Priorities: JP2013254061A 2013-12-08
Application: JP2018115879A-2013-12-08
Publication: JP2018115078A-2015-06-22
Fublished as: JP20151158704
VEHICULAR AUXILIARY POWER FEEDER

Abstract

PROBLEM TO BE SOLVED: To shorlen reaction time of disconnecting a current of a profective circui! in a vehicular awdiiary
power fesder.SOLUTION: In a control circuit pari 4, when a first detection part 1b detscts that a vehicular auxiliary power fesder
100 has approached the abnormal state, the gate voltage of a first MOSFET 1a is controlied to disconnect a current path
betwesn an inpul terminal 20 and a lithium ion storage baltery 2 using the first MOSFET 1a, and when a second detection part
3b detacts that the vehicular auxiliary power feader 100 has approached the abnormal state, the gats voliage of a second
MOSFET 3a is controlied fo disconnact the current path hebween the lithium ion storage baflery 2 and an oulput farminal 31

using the second MOSFET 3a.
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KEh, ER AT mTELEEVF I LAL Y EEHMEOMOERERZENL., EEE2
OFRHEICELD, BERLETCEREORBICEIVWEERBEINEES., LEEE20OMO
SFETOAXA—hrEEZHBALT. ZE2OMOSFETICXED, LEBVF I AT LE
FEt e FEHBANWMFEOAOBERBIHBTEN T L2 EZRFEET LS RIE L IZ 2I1C5EH
OHEWMHAMMEELE.

(AT OF M2 B AT]

[ 5 iy o %7 ]

(000 1]

FFEMEE, Ao Sy F IR ENBEKR, A2 —NLENMLTEHBE VY
FUVICEHEMH-BL., EWMO Yy B HBISREI3 Yy FTRAE—FEHFTS Vy T AR

10

20

30

40

50

NOCO Exhibit 2005

ADC v. NOCO

IPR2024-00671

Page 797



(3} JP 2015-115979 A 2015.86. 22

— X2 LTOWEZPELLAITI2HEMmAMBBEEERICET S,

[ 5]

(o000 2]

fkHh S, HHAMHRERE (Pry P2 2—-%2) G, flzadBLtBicsne., BHE
BEXEOHEWNFIC LY, eIl AIyFUAIRBEBRKEXRD, "y FURE
DARBLTEEIEFAETLT, EEMPEDH LA A-EHRBE (BB, Ny 7Y EHFDOE
YL, T—AE7yr—FIWENMLTCERBNyFVICENRAHK I B LICID, EHOT
IV EBBEEBZ Iy TRAR— IR TWE (B 2E. BFcEl, 258K
[o00 3]

Fic, EmMAMBBBEEBGE., Yy T RAE2—2ELTO#BEEET B LICMA., J
— P C. EWFES. EFEE L VPIEOANAHBRBCKEEILZR—2TILERLELLTO
BErEIT 22085 5,
lo00 4]

Fih, COXH >GRO EGHMEHHEEBRGE., VL—mEBETFTHEKEI N ZHEE R RED
WNEEh, TCOVL—RBESEcHMRIAAFERARCLD, BFEE., BERK. ¥EERT
WHEBSOREFREEZZCEAMIEENTNS,

[oDo0 5]

Mz, EMHAIREEBICIOD T AR r—70E2NALTEBEANAYy T VICEBHMM
BEhhT¥Vy ryr7FPAEZ— L dfTbhEWRE, 2 200AERF:ENSEDICMHE N, Hilf DR
BERASAEHEIALZE, ERORERHSPCHGAAMBBEBELEE M TREAER (BER
) At E NS, EEAMBBEEEER. T LY FOoOBRERSABEENS L. UL
—EREFTCHEREINTHFERRICES, T, EFREREZEN (BHUE) LT, FOBEIER
Zyw R ATy (e FT) TB,

[o0086]

ZTLT, M fA#BEERERER., SR CBBEREE >y A7y (hy 3 7)
THEHIC, D —BFBEHRUBMORICHEHZEBE TSI ENARDEN TS,

[ 5 47 2 2k ]

(%% 3F ik ]

[oDO0 7]
(FFarCiik 1] ERFERBEE I |1
(Frefrwik2) BEETHRTE L1 459
[ 509 o0 4 2 ]

(A HAEL XS 3 28 E)
[foo0oo0 8]

AFEEEZ, UEO IS HEMEBRCEATRENZEOTHD, IO E, ERYIKO
RGOS REZEEAMGEEREEELREItdT s E2EMNMET S,
(BEZ2ME T 5200 TE]

[o0oo0 9]

AR HLISEGAMBBEERG, EMOHEHES vy 7R EAsEER. 7T— A&
TN ENMLTCEZERAN T VCEIEZSHBL, ZEHHOT YV EBEIEE DT v >
TAR— P RT3V T ARAE—RZELELTOREERELPELS L EITL2ERMAMBBEEE
THH, TLT, AEWCHFSHEGHAMMKEREEZ., EF2, LEEFOMBICRESZ
N, EFERHYy— 7V NEEFRINZ A NEFE., LEEARNEEREBEN., LEATEF
CHATRER IO ZAEOET S, FEEAARRREIN., LERBREBCATBER TN
U Fo Lt rBEEME., FHAEANICHREBIN., EHVF T LA EBFEICcAEEE
FEhicAOEBRHEE., LEAEAAKCEHEBEIN., LR AEOBRERT LB A EBEOH
fEAREI SHEPEER ., LZdEFAoflEcRgBE N, EREAREKBICABER SN
THEH., ERT—RE5yr—T A HBERERENS Vy T AX—FHOBIBTEEMHA
D, Wi, FEERBEHRHBESE., EFANHTFE LTV F VLIS EFTHEOMOERF
BieEYEREI ., ZEFRBREZEBXEIEHIBZE1IOMOSFETE, LR/ AN

-l

10

20

30

40

50

NOCO Exhibit 2005

ADC v. NOCO

IPR2024-00671

Page 798



(4> JP 2015-115979 A 2015.86. 22

EERERERERBEHEEOPMCERINL. XZHEMAMBBEEROEE LB T 2E 1 0%
HaEseE2HFL, EEHEOMBESHE., EQVF LA BB EEFEOETFEOMOE
RRBLCEWERI T, ZEFRBPEEX I EKITSIHE 2OMOSFETE., LA
e LREfEpEEeroMicEREN., YUBEGAFIMEEEOREERHE TS 2
OBMHBEERIT S, Bic, LA MEERBE., EEEE 1 OmHBEMIc XD, SEETHW
BhEEEINRBERERCE VW EREBENES. EEET1OMOSFETOY— &
EZ2RBLT, ZBFEL1LDOMOSFETIKKED, FEANDWMTFELEZEVF T LAF EEiM
FOMOBRBBEENL, LT 2omliscdbh, YZHEHGHABOHEEZBE MNAE T K
Bl JuwlzemHInEas. AE2OMOSFETOF—FEEZFIELT. &RFH
2ZOMOSFETICED, FEHVF I LAFAyEBE FEHABFEEOMOERERE
BT 3.

(RO ZE]

[o0o10]

AREWE, EMOERSNy T VR ER-> B, 7—AXF5r—T L EMNMLTEHE/ XY
FUHIKEAZHEEL. EHOT Yy ZHEBTHB Yy FTRAA—FEITI Yy T AKX
— 2L LTO¥EZLVELLATL2HGAMMBEEZBEICEB T, HFEE., BER. &
BEERUCEHNEFOREREBCLHLOAVWESKRBRHEIT LZ-DHORAEHREE LT, AL
ENTVEDL—EHEBORPDDIC, MOSFETZHWBZEICKY, BRERKEBELTY
L—RBEEHAHNCTWERELIDLE, BERYBORIGHBMEZEHR I A EENTES, L
2T, AFERHE., FEHBELTYVL—HEBEHRAHWTWEHERXREDE, BEICERYKEZ
TH LA TE, EC, EHHMMBELXEEIBFTE. BER. HESEERUTEMEBEEZFED
BERBLZBCELEZHIET B ENTE S,

(B oD 8 B 7z 3 )
foo11]

(B1] *HEAZHEALCEGAMMBEEEEEZE R LEMARAERD EA»POREZHAER
TH D,

(HMz2) EGMAMBBREBEEEBERLEMMAMERNDLELADPLREFSERK TS S,

(K3) imMAMMBEXEEOBREZOERNAEAERREERLET Oy VRTH 5.
(4] B 1 DDCHAMFR ST —ZAEZTZT—TIENLTY Y VT ARZ—FEE 35 HEH
OCHERAy T U EEHELEZREOEMAMPHEELEEZRLEEREARTH 5.
[REAEHET S ZHDERE]

[Oo0D1 2]

T, XA EAL-EHEOHAMBOBEEEB ICOVWT., NAEFSHELANSSHEMICHN
TH, . AFEHAZ, ULTORZEETNZEOTRARL.,. REHAOEFERHKEL TV
A THERICEETRETH 5.

o011 3]

FEMPEHLAZEGHEBEELEB 100, 2B LESICELT, BEEXE0D
MinEFckbh, ERCEHZINENy T 2000 EIHERDbAAyTFVEBRTFEL
TEEMNMETL, BENHAEBHLAL TGS (B, "y 5TV ERODESE) K. 7
—REP—=—TNVENLTEHEHEHB I LI ICL O DB BT Ty TR H—
FEZITS VY FTRAEZ—FELTOMELFT S, Hic, EmAMBBEEEEL 0 0.
BlzE, 3000c cETONVI I EHAEBEIRNETS 12V, 4. 5AhOFE, TV
U RAESBET3IS5 00 c cETOTF r— P LHENIETS 12V, 9. 0AhDE
B, Xi&, 13000c cETOF—UNLHIHEARERZ2 4V " 9AWOREEFTT
B, Hic, EWHABMBEEBE 1 O00E, Yy r P AX—EHZELTOBEERET B LI
MmAz. /—FPC. EHEF. EFTE T L VYHFONBHRBKBETIR—ZTILER
LLToOMELEY 5,

[o01 4]

BHEmic, EMAMMGBEEERE 1 00, M1 REUMZ2IERTEIIC, EREAEFAKOEHK
10EMATWVWS, Hic, E#H1 0D0AHIcIE, M3k, d k5, RERBH 1L, U

10

20

30

40

50

NOCO Exhibit 2005

ADC v. NOCO

IPR2024-00671

Page 799



(5} JP 2015-115979 A 2015.86. 22

LA yEEREBmZ., HARBM3IEAUTHARBR4AARENT VS, . VF7 L
AF EEM2E., 1HOVFITLAAF U EEHMTHEINS XS3ICLTEREL, #&ME
OV F o LhAF yBEEMIAIEIEFEENTEREIND ISICLTE R,

[001 5]

B, EXx1 0., 3000ccETOHYIY)YyERHHEIIHIETA12V.74. 5Ah
DEHEEBEEETHHES. FAK. 45mm>X190mm>135mm (&HEXIEXBTE)
ODRKEEIT, ET800gEEICEREN, YV UCEHABEEHEKRT3IS500c cEzFTOD
Far—PLHEZMIETE1 2V, 9. 0OAhDODFREZEHTAES., I 2E,. 4 5mmx 1
9O0mmX>*X160mm (FEXBPXWEITE)Y ODKXKZXEIT, ET1220gBEEERETN
. 13000c cETODFA—ENLNHEZXIETS224V,79. 0OAhDOEEEHFITL2HE
LA, 68mmX 1 96mmX228mm (HEXMBEXWIiTE) OAEFEETT. BT 1
Q00 glBBERIEKRZIN S,

o0 16]

T, HEAMMMKEBEBZE 1 00T, H1KmsdT L3, RKEHEEYDAHBEHED Ry
FUNPLHZE1 2VOERHREERISA7HO0ODCAATET 2 OMNEMKE1 OO KM @
l1TIEEREENT WD,

[oD1 7]

DCAAMF20l. REHOKEYy— T NUMBDCTSFENMLTHEERETNZDC
VywIhHkB,

[o01 8]

Fic,. DCANWmTF20kkE. I3k d L5 EFREBEREBET 1 PATEREN TV S,
FERBIHLICE, VDFohrdrBEEZmzPNEEREENTWVWS, £, VF o L1F4
YEBB2cE. IARBEPINVATER I TS, iz, REEES 1 RCILHEE
B3, MARBHLI4PNBERINLTVL S,

[oD1 9]

Fh, EMHAMBHBEEBE 1 00, M3kxmT 5. @MaxiF. RHAOEBEHE 3 I A
BREINEYYy 7 AZ—TFPHOB I ODCHAM T3 1, PCERERHODE2ODCHEAN
W32, USREBRERHOEIODCHABRTIIRTGAET IRy 77 v EHEAOE 4
DDCHAWMTFIAEMR .

{o0o20]

F1IODCHAM T3 1. 7—RARZT—TABTFTSHFENMLTHBERENEZ Y v v
AR AR o N

[o021]
FB2ODCHABTFI2EF., PCEREyYF—7ILH 7SV EN L THEERZIND Y v
a5,
[o02 2]

FHIDDCHAMW F3I3B, USBFYF—7F AN USBYSFENMLTHEEEEINSU
SBY Xwrhokxd,

[o0D2 3]

HEA4ODCHIMF3 4, AABBEIF — T VB H—FSTE2NLTHBERERINS
PH—V I FDhERDS.

o0 2 4]

Vry v T ARXR—THOEIODCHARFI I RUCPCEEHROE2ODCHAETFEI
2, M2EAT &2, EXA1O0DGHEE]l 2FREENTWVD, /2. Bl
E9, USBEHHOEIODCHAIMM T33E., EA1 00 EmEBE 1 3ERBITNTT
WS, BiZ, ATUNRy 27w TEEFEHODFAODCHAWIr 34, EHE1 00EMm
Bl 1 EgkEITNT WS,

[o0o2 5]

F, EMAMMBEEBE I 00, MI3KERT IS5, HIHMEIRMS4ICATBERIN
BRAAYF A1, Py T AE—FrAA v F 42, AL T FAALvF 43 KT

10

20

30

40

50

NOCO Exhibit 2005

ADC v. NOCO

IPR2024-00671

Page 800



(6} JP 2015-115979 A 2015.86. 22

YA RSA b A AT AAFAAERADS, BIRERAAYF 41, Vv T AH—
FZAwFa42, AL 2 MAASAYFAIRUGCY AL e 7 « 240 F
44, H1md I3k, BRI O0ODEEE]l 3IKCRHESN TS,

o0 2686]

Hic, imAMBBEEBRE I 000G, M3k T X, HHEBRM4ICABEFRETH
ERARBEREEARBS L, Nvryo—F R 52, ~WOFEEAEEIS53A, 53 BRT
— W OHEEBELT S 4A, 54BRPMHA B,

oo 2 7]

AEEXRES | RU-HOIEFHBETS5 3A, 53 B, M1iRrT kHic. Ek
10D FEmE 1l 3ICREBEENA TN,

OO0 28]

ABERRATES 1 E, ERRCEEEN R ALACORERLSEH (FAK, K-& 18 -
HBOA48) OLEDICEOEERENT VWS, Hic, RBEERRS S 1 k. HEEIREH 4
SOHWEENT, AEEBEEZ N N—ERTHEBEZRETE»PDTEI, REATKK X H ST —

Sy T7FELTHEEL. -, ERfTe oYy o FPRARX— S5 L THET S, £
O EE R B H53A 53Bi&. RBLEDEHEGLEDDS XD, I HE A
A EhHEETN T, FHICHBI LD LI bIIEEMESITE L THEET 3
o0 29)]

Fhm, Rwrdo—-XRIT521 ., H1lernd 5k, EF10DEMMmE 1 1ICRE
ENT 3D
[o030]

Hic, "wFUDno—FK 52, ABLEDDS AL, HIEERHLAC I HEFEHE
ENTVARUVFTLAF > EBH20BENFEMEETHTTAE, FIHEBEHE 4ITLD
fAEnT, HEBERKERLVCEATREE R, BREKRETHL L 2EETH Ry FU

— KR LU THEET 3,

(003 1]

Fle, ~HOMEMKALI 5 4A, 54B, W1 BEUTHE2KKRT I, EF 1 0DEM
meEE1 1 L EEEE 2 ic@BEINT WS,

[oD3 2]

—WOMEEHAT S5 4A, 54Bid. FNFIhEHKRIEEE L EKEOBA®L EDIC
EAOEREIN TS,

003 3]

FFEEESHLIIEEZ. EXA1 O0ONKCEFBEEIN., K3k dT 3k, DCAAWMT20E2UF
TLAF EBEMZ EOBMOBERZHBICEINBREREINZE1OMOSFET (Metal Oxid
e Semiconductor Field Effect Transistor) 1 a &, DC AJiMg+F 2 0 & il = 88 & 4
oMicHEgEEh, EEAMBEEE I OODERTEMRBILZIEI ORI LI b ESF
T5, COF1I1DODMOSFETI! ald, HIEAEEKEHEA Ty FPEEIHBPFEINE C 2ICK
B, DCAAMT 20 VF TALASAF EBHM 2 LOMOBHRBROEE L EE & A HH
TN s,

[o0D3 4]

FLT., flAEmEH4E. HA2E. F1omEiB1lbickh., DFo ALt rBEFMWm2
DTN BRAEORBEEIVEREBEINWEZES., 1 OMOSTFET 1 adlf—

FEEZRMEALT. E1OMOSFETI1alckd., DCAABFZOEYVF T LALA Y
EHEmZLOMOBRSEHBEABRCHEK LT, AmFAMBEEE 1 OO0 BETEL LD
TEEBIET S,

o0 35]

bbb, H1IOMOSFETI1 alid. Eﬁﬁﬁ%F%&EIOOhﬁwfxﬁﬁ%ﬁ
B EZEE 1 OO RABEODERFRECREOAVWESKGEET I EDOHEERRERE: LT
AuobonTuvd, B, E1OMOSFETI1 alid, ﬁﬁ%ﬁ%%%&EIOOEHwT
VHEGAMEEEB I OO0 BRESFORYKECHROLAVISKEETLIRERR &

10

20

30

40

50

NOCO Exhibit 2005

ADC v. NOCO

IPR2024-00671

Page 801



(7} JP 2015-115979 A 2015.86. 22

LTHWSTMSZCEIEEEENDIEOTRAL, MER. FEAERTCHRASE, Hhm AWM
MEBEEI1O0O0OPNFTOMOBREIREBICLHWMOLAWE I KREI ZZHOREFELNELLTHL
EMd X3kl TE RV,

fo036]

HAOREEH3E., EX 1 ONECHREIN, M3ER_nT X3, VFILAAEFEFi2
EHE1I~®H4DODCHEAW T3, 32, 33, 34L0oMOoBBRREBICEERE S AL
H2OMOSFET3ad, 581 ~F40DCHAOWMFI 1, 32, 33, 34L&H@EM
B4 LoRBcEREH., EMAMBLEEB I OODREFEERILTEE 20®ILE 3 b
EEBHIT S, TOH2OMOSFET3 ald, HHEHI4TTF—FPEEIFHEFINSC
Lickbh, UFo LA yrEBEHRZ2EE LI ~FEL4DDCHAWT3IL, 32, 33, 34
EOMOERMBEBOEFREEHESHEHIBE NS, . E2OMOSFET3ald., JF
TLhAA Y EBMZ EREI ~FE4DODCHAIWF3IL, 32, 33, 34LoMicEN
FNRIOSNBESKKLTEEV, Hic, BE20REBHE3IDbLIF. EF1~8B40DCHHR
WF 31, 32, 33, 3A4LHEEEBHE4LOMECFNFNRILONZ IS LTEE
AT
o003 7]

FLC, flEEIRBHAaE, i, BE2oBBE3bickd, BERTABRNVE®M MM
B BB 1 OO0 REBEEIENEXBEGOL Y YOS ICES FEEBRORSHIC X O
REWMEEBA BRI EGHAHLREZE 1 OO0ORRANATSHOBERORERR LIV &
FRHEEAERESE. E2O0OMOSFET3alckb, DFYLAAFEEBB 2 281 ~5
4DDCHAOMTF31, 32, 33, 34¢OMOBEHRBBEALREICHEN L T, = Bl
BREEEBEL10O0PRBERLLEZB3CLE2HIET B,

[o038)]

Hic, MEAREHAE, AAE, BE2oBBHE3IbICXD, 7—X25—71 1200
TSR F LA T AW F AR THCEF T2V ERIBHRINAEBEESE. E20M
OSFET3aickh., VF oL rFEEMZLEEI~FBA4ODCHAMT3I L, 32
, 33, 34 rOMOERSREAFECERLT, EWMAHHEEE 1 OOV T ERIK
FhiREEI L EHIET S,

[oD3 9]

Hic, HiEADKH4E, B, B2oBHBH3IbIcEY, BEREBEOREBICETE IV E
HENEEE., B2OMOSTLT3alckd, VFIO LA A ZEBEWM2 681 —-54
ODCHAHRTI 1, 32, 33, 34:0loBERBREREICHEET L T, HigH @B
HMEEBIOOPVENBELZZ L EHIET 3,

o0 40]

bbb, H2OMOSFET3ald, EmAMBEEEEIOOOKCHE T, Hl AW
i BEE 1 00X BER. #EFEEAUTENEEFOEFRBIIM SR VES>ICRET L
WOREEREEELTHVWENT WS, BB, F2OMOSTFET3 ald, EWMHMHNGE
HE 1 O00EBVWT., EHHMHLEZE 1 00V BER. BEREUTBEABSOHEHER
BIEHORVWESKREITIZRERBE LTHVWLNBE I ERKBEENS LD TR L.
BEE, FEHFAMMBEEBEREE I OO ZTOMODBEERBIIHBOIAVLSICBRET EZEDHOD
REEEBLELTHWLENEZ KSIICLTE RV,

o0 4 1]

WmEEE a4k, EE1 ONCREBEEXN., Aoy a—2hbixb, £E
BBl OEE2ZTHBA I sABHEAR,. BAORBBIOHEZHBIIHAHBEH. £E
BRAFS I FOEBNFEEAHBIA2ERFMEME U THET S, LT, HIHEEEI 41X,
NEEFEEINAAAENEL I KTHARBHLIOS;HFEROL S ICHIBET S,

(oo 4a2]

HHEET4E, DCAAmF20k. REABEEI,ASGFTKEADL 2VOEEFEMHKEIT S
HODACTHETEAr—7NAMXEEBENyFUMSHIE 1 2 VOB EMRKT S
DT H—TFS T r—TIhNREREIN, FEABRXEIASHERy T UMLAEBEH

10

20

30

40

50

NOCO Exhibit 2005

ADC v. NOCO

IPR2024-00671

Page 802



(8} JP 2015-115979 A 2015.86. 22

DBEBEMNMMBEINZCELICED, DCAAHBT20KCHMEELTHEMUL EOBEBTLEAEIINE Nz
kIS E, REE-FORBEERITS.

o004 3]

CDOABE—FORMBEZHBNT, HEAFRRKHELIEGZ., RERRBREI OHFEEHBEL T,
BRIBEH1IZNALTUVF I LA A EBH2EZ2REBL., VFI AL A EBM 2B AESE
i?ﬁ%éh%a\%l@MOSFETlaQE—F%F%ﬁ@LT DCAHBT20
EVFTLAF YBEEMZLOMOBEHBREAFECEN LT, REERTEIEE., Hic
L HlEEgEE 4. REHEASKE, B1oBIBE1IbIRED, VFITLAAFTOEER 2 O
WIENAMAABEAEOREBICAESWEEMEBEENEES, H1OMOSFET 1 a®ds—}
BEEH®BLT, 81 DOMOSFETlalckb, DCAAWF20LIFILAFH
B 2 LOMOERABZNFICEEFRL T, EdmHAEBEEEE1IOOOABAELERSC
L EBIEYT B,

o0 4 4]

Fi, flEOEH4EE,. AEREDE, BARBEIOHEEZHB LT, WA EBEH 3
A AOBEEAKEZEILT S,

(00 45]

Hic, #HADEH4E., ABHHE P, REERATS5 108 FEHBELT., REEX
RES 1 BFHBELTCABEESN—FFRT B,

o0 46]

AEERRES LT, MEEEBS4CI0OF|ESRBEIAT, KAEAEBRELE, v F
VEBE2 0 %M FERIFOLABRE, Ny T UREBE20%H2530%FRTHKESTIK
B, 3T UEE30%D»540%ZrndBOATRE, Sy FUVEB140%H257 0%
FRTHAQEITRE, Sy FUEB70%H05100%FRrdROEATRENE, RS
REETREVEDICMK > T, HIORENIEHXLLT S,

[oD4 7]

LUEOE 2R ZEITLEMAMBMBEEE L 0O0E. VF v LhidryrEEMZ2ER
BULRIRET, iy T AX— R LTHHEI WS I, EATESHEBEMH
TE2EHREAR—FTLEEREBELIEAINS,

[oD 48]

B, EMAMBOEEREEHEI OO, ROXSKELTYy YT RAE—XELTHEH
ENsb,

(o0 49]

g EAMBBREBEEBE 1002 Yy vy T AER— R LTHEHTZES., YZEWRHA
WM EREEIOOODEEREAA Yy F 4 1HPOFFORET, M4ZFT &S5, Vv
ZHA—FRHOT -5 =T 1200, 2I—FleIODEIODCH/BTFI 1ilcEgX
N eic, HIEAAyFU2000ERMm TFICERENS.,

[o0050]

chickb, 2—ViF. RKERBRETRLS 1 OBHBOLEDHLTHEITLT WS & T,
BEHAAYFA41PDPOF FORETESIEEZPHEBIBILEPTE S,

[o05 1]

R, —YHEBBERAAYF A1 ZHLTCEERONKST S E., EMAMBBEEZEL O
ODHFEEH4EF., EFONERMLTCABEEERNBS 1 OSHFEHBEL, REEETR
s 1 ARESTREL TS, REEEZAHS 13, RASTIRIXODEBERONEIEZE TS
NT—S T LUTHET %,

(o0o5 2]

FLT, BEONRETILA— YR I» VTP AE—rAAvF42FHLTYy VT AKX
— 9B, EEA#MEEEE 1 0O 0OHBEEH4E., Yy FTRAE—FRAAL v F4
ZOEKREBEFLEZ Yy Yy PRAE—FEBAOILT, Yy AE—FE—FOfl@ET
D e
{005 3]

10

20

30

40

50

NOCO Exhibit 2005

ADC v. NOCO

IPR2024-00671

Page 803



(9} JP 2015-115979 A 2015.86. 22

Py T AX—FE—FOHMAICENT, HAREH4E, Yy A2 FHADOE1L
ODCHNIWMFINLT—ZAE2r—TL1202NLTI% Yy FTAA—FELZHEED
HFENA YTV 2000BEERERICHRI CEAESK. INHEKBHE IO MAERBAL. U
FohAFrEBH2EY y > FTAEA—-FPHOBEEL LTHAEBEHEIZNA LTy >
AA—FPHOF1ODCHAmFI 1IcEKITZELEELIL, RBEBERLAH L 1 OFEEH
WML, ABEXRES5 1 2HATNKRELTZ, AEEEAWBL 1. EASTICEOY
TS AR— N EERRTBV YT AE—I ST ELTHET S, OV YT A HE—
FE—FTIXR., AEEREXERBS 1 &, BRESATRCIDBEFRONEZERT A E L LICHAR
TIEDVy 72— FrR2ERLTV S,

[oD5 4]

OV y T A~ FE—FORBET., 22— ﬁmxﬁﬁﬁm%%% ElOOﬁ%#E
NTVWRI2HEHBERYFV 2002 BRH LB EO P EHHEITEEZ I T A X — 1
BIrO5 LN TES,

005 5]

Hic, HEABEBEH4EF. Yy rFP2AEXx—rT—Fh (8H#EH) 0T, B2 oMK

HE3blkcekd, HERRUTHBBREBEORBICE SIS EERHBENEEE, E20OMOSF
ET3aF—+BEZHIBALT, E2OMOSFET3aickb, VDFUvLAST V&S
Me2rE 1 ~FHA4O0DCINAM T3, 32, 33, 34 & O OEFHRR R D HIC RN
LT, EmMAMEEEEI OO0V EBHR. YEREMNUTBAREZF L ARE2CEZHILT 5.
[005 8]

B, O, FIEEEH4E. FE2OMOSFET3 aMVFo LA r&dFE M2 L
BEHEI~FADDCHAWF3I 1, 32, 33, 34LDMcFNFNRFISNTWVLBIE
G. WB2OMOSFET3alkdkb, UFFhAFdyBF2LEFE1ODCIIHMTI 1
COBMOBERBEZTEAMCEN I HISIICLTERW,

[o0D5 7]

Fh, HHEBEREHAIEZ. EHONKETILI— AV vy TAEZ—FAAvyF 4 2FEK
MEBEFEITZHLEMIZESRHRULER LI S L, F¥y— P77 —APE—FORKIEHRKELZD
CUF YA A EER 2 CABINTVL2EBEEEF I ECRI TS LS. HARBKE3
DEEERIBET 2, TOFr—T T — xh%—F@%@%%*u\ﬁﬁéﬁf%51®ﬁ
EZHBEL, REERFAAS 1 ZHOQHITREETS, §hbb, AEEERELMS 1!
BEOSTerDFy VT —AFPE—RFEERERT S F»— T 7T — XFE—F&LT%%?
B, COFXr—IT—AFrE—FREF, HEAA Y FU 20 0N HERBERREZ R > T WS B
HlEH TS,

[o05 8]

g, EMAMBDBEBEEEIOCOR, V¥ ryrPXEXE—FTHOE1DDCHLNBFI 1O
fitic, BN TCTEXHBEFHT IO TEFAOBE 2 ~FE40DCH O TFI 2, 3
3, 3AZHMATCVBEDT, ROXSICH—ETNVEERELTHEHIT B ENTE B,
o005 9]

BEEE, MARBRHE4E3, E2O0DCHARFIZEPCERIF - TLANEERX
N, PCEBEII—LENLTPCHATERINIZKET, 2—NBBER A v F 41
PMHMLTCEHEONKIKT &, BEEONZMA L TCAEBEEER-HS 1O0EBFEEHEA L. £H
BRTEHS 1 RO EHITREL LTEFERONZHRTT LI L LI, HAOBRKEIOHES
M#PFLT. DC1OIVOPCHRBAOERZHZ2ODCHAOAEFI 2P CER—T
WEMSLTPCIRMHEHBT S,

o006 0]

Fi, HIEAERERH4EZ., F3ODDCHAWMIr 3 3K USBIr— 7 Fas@EREH. U
SBEERYYy 7L ENMLTUS BHEEIAHMEBERKREZAT-RET, 2 —YHREBEEXAL v F 4
1 ZHLUTEEONKLTS L, EFRERONZEANLTHKERERZ RS 1 O&EBFEEHB L., 3
BRETRES 1 2RO SITIKEELUTEEHONRZRTR TS i, WAHBRKE 3 OBIE
EHI@LT, DCSVOUSBHBHOBEREZFEIODCH A T3 35 USBERYT

10

20

30

40

50

NOCO Exhibit 2005

ADC v. NOCO

IPR2024-00671

Page 804



(103 JP 2015-115979 A 2015.86. 22

— 7 NENMLTUS BBBICHIBT S,

foo6 11

Flh, fMEARBHIE. EADDCIARFIAKLELDOIH—TSTr—JTILXEIE
2DV H— TS T TN EEREN, SH-T 55—~ 7TLENLUTHEHERIN
WEEEQAZERET, 2—YHPEEIAAAF 41 EZMLTHEEREONKRTS E, BEEONZE
AL TARBERRERASBS | OBEZHNE L. RERERERES | 2R3N NKEBLLTER
ONZERERIB & LB, HAOEBBIOMEZBMB LT, DC1 2 VONMBIEEIA
OCBREEZFAODCIAm T3 20 H—TFSTFr—TLENLTHHBERCEHKTS
o066 2]

Tabt, HAMAMMGEEEHERI 00X, B4O0DCHARTIFr3AKATERINSGE
1D A==V ENLTHEGSEOBESEBEZREILZIR—F T ILVEREL TRAES
D
{006 3]

F/., EMAHENBEEEE 1 003, B40DCHAMTI 4B INEIEZOD
PH—=r—FEHTLTOBD (On-Board Diagnostic system) ¥ A F LKL 7ZHH
DAEVNRw I 7w TPTHOR—-ZTIVERE L THET S
[O06 4]

T T T. OBD (0n-Board Diagnostic system) ¥ A7 Lk, BEHIZEHRI NS 2>
Ea— 2R T5HCREENMBETH > T, HAEGRICHIBHHOFEHTAFELEED
BEAMRZBEZELTWVWS, OBD2TR., ZToaAax 7 2ZR@EE 0 ol ES
Wra— FEIFEELEN TS,

[O0D6 5]

O B D (0On-Board Diagnostic system) ¥ X5 LEEHBLLHEHBm TR, XHEZWHBEBEN
WMAAEBVICHREENTED, HEA YTV 200F5Z|TLI2Bic, A€) LOBREE
KB Lo XSKE., ATVKA Y VT 7EREMRBLTIBLLEND 5,
[0O06 6]

Ihabbt, EHAMMBEEE I 00F. Yy > PRE—FELTOMEEAEL. LA
L. N T URBMO /- FPCREONTERBTEORBMBR, > -V v M
LCHIAMBEREEMNISOEQMWB., HWEFPUSBTHEMNREEAETIRESI L —VE
DFEHEREICLITSZRE— 271 EBRLULTOEEZEL. €51, OBD (0n Board Dia
gnostic systen) YAFTLEMNBLULEHBEBOA TV AN Y7y PTHOR—- 2T ILVERE L
THiET2/NERETHEFRECENL, FULUBFOLIVEMAMBMBEEE 1 00LA>T
W5,

(o086 7]

FHic, fIEEBERIE. EBRLEXSER—- 427 VEBERELTFEHALTVARICE ., B
2OMUHAL3IbIc kD, BERETEREORBIKAEIVREEBMEBENZFES., H2OM
OSFET3 adD¥—-TFPEBEEEZHMHALT,. B2OMOSFET3alckbh, VDFo LA
VEEMZ LHE I ~FLAODCHAHEF3I 1, 32, 33, 34L0BOBERMBEL B
CHHL T, AEAMMREZEE L OOMNBRER., ¥EFERCENES KD EWHILE
T B
[O0G6 8]

B, CORE. MAERBT4E. BE2O0MOSFET3 abVFov LA ryFEHEM?2 L
BHELI~HBA4ODCHAWF3 1, 32, 33, 34LoMEENEFNRILGNATLSH
. VFohLhatyrFEEHM 2 :BZ3F1~F14DDCHHHmF3I 1, 32, 33, 34D
MOBRBBOS L, F2OBRBHIEIbIKIY, BERMTBEREOREBICEIWVWAE LK
Han/zdEHRBRE T RZ., H2OMOSFET3akc&n, BAliciiifidI 2 L5CL TR
B,

[006 9]

Hic, EmA#MBEEBE 1 0O0R., LROMEY 4+ TR EZ—EZRXR—& T I EBEREL

10

20

30

40

50

NOCO Exhibit 2005

ADC v. NOCO

IPR2024-00671

Page 805



(113 JP 2015-115979 A 2015.86. 22

ULTHETZEND TEHEL., #ERECFEFRHILZIEERROTCMHALTE U THEBEET .

[oD7 0]

Tabb, HAEKHE43, EHONDKETS ALY ALy F 430 METhk
TEERHALT, ABEBETRHS 1 R -HOEEHEELN 53 A, 53BERDLIK
il 3 3 .

{oo0o7 1]

HEEEHAE, SV P FPASAvF A3 I AP EN R EEENT S &, JEH
HEEOS53ALLTHRAGNEACGQLEDFRIEBETELTCHLTEZR, 4L 2 XA
Ay FA43h2pMInzc RN IEs e, EFABENLS3IBELTWAGNENMG
LEDESGHEEERIA M LTHEZYEY, AL 7 PAA vy F 43083 0HFETH
R HHAT R E., —HOIEFHESEL S 3IA, 533BEFEEZFHEE., 9405, FERKEAE
EBR&EYE, 2 LT, 4L P FAA v F 43D amPBINcEEZHETIT S E, —
WNOIEEHELEITS53A, 53BFEHIRS, £, FlEEEHIE. ST L& F
AL v FA3IHIPUEENINECLEERAD TS, REEE WS | TWEH LT, H
WAy TV 2000REEREUCESITREE T S,

[oo7 2]

Ef, FHEEEBHA4E. VARSI AL L o F2 FT «c A4 F 4 40EREFICISELT
—WoOMEEHEITS 4A, 54BOoEBEREHBAL, Y7 RFA S F T XA v F
A4PMENEIEERMNT S E., ~HOMEMBHEIT S 4 A, 54BEAITEH, A F
SA b ~F AT R FAARBEHENECLEERMANTSE—WFOHEEBELT S
4 A, 54BEHITEZES,

(o007 3]

Mloksk, A¥AEEAL-EGAMBNELEBE 1 00, EMOE®HK NI 7T U 2
QO ERsEBSIE, &y 7)) 200 RBRMNEERENWE T —XA 25—V 2T
LTHEARAYyFV200EBNEMRBEL, FAOT IV EHESIB Ty A X — 1
BTy T AR —RELTDHEE %m&<a%ﬁf%ﬁﬁ%ﬁ%%% BB WT.,
BAE, BEWR. FVERRTCEMEFORHRKEBEIBELOAVCISKKEAEIT S DO HFEMD
%ELT\ﬁ%ﬁm%hkaUb—ﬁﬁﬂﬁbbk\%IQMOSFFTla&U%Z
DMOSFLET3IaZRWVTWS,

o0 7 4]

FLT. ARAEHALCERAMBMOAELBE 1L OOOOH BB 413, T 1 OMHEE
lbickd, VF I LA VEFR 20T NN BAEBERUTCEERSOATIREIC TS
WhrtiibaEhz8E5, E1OMOSFET1anFrF—rEEEZHBLT,. E1OMOS
FETlal&kb, DCAIMT20EVFOLLAACEBM2 LOMO BRI E B E
CHEM T BT, EMAMUKEEEZE I OO EBRE., BERRUTCEERSZSEORE RS
BT ELEBIETZCENTE D,

o007 5]

Wi, AEHAFZBEAHL-EGHAHLERBEI1 000K HREKE 4. B2oBHEE3
blckD, BEFRMTEREZORERBICHAESIVWEERBENEES. E20MOSF
ET3ad y—+EEEHMBELT, BE2OMOSFET3alckbh, VFILadERE
M2LHE1~FADDCHAMFI 1L, 32, 33, 34 & DR OERSRE R EK
THCELT, HMAMBHERE I CONBRER., VFEFELAUTEREZFORFREL TS
CEERIETBENTES,

[oD7 6]

Hic, *HHAZEAHL-EmAMBEEEE 1 00X, EadalLizks1c, MEHLLGRN
TV L —EBORDDIE., BI1OMOSTET 1 akUH2OMOSTLET3 a#®H
WBcrickbh, RERBELTUL—EBEAVCTVWEREFEIDL, BERUKN ORISR
MAEMIac LR TEE, BN, RELQE LTIV L —EBBERTWERERED
H AWM EEEEOTHRYMOKIGREMAS, 0. SPREETH D LT., AR
HEBHLZEMAMBHEREBE 1 00 DERUNORICHKEMIE., 0. 8BLUTFTH L,

10

20

30

40

50

NOCO Exhibit 2005

ADC v. NOCO

IPR2024-00671

Page 806



(123 JP 2015-115979 A 2015.86. 22

MAzE., 0. COIBMEETHZ, LENR-T, FREAZEALCHTAMBIBESLES |
OO0k, HEEEBLLTYVL—EBEAPHVWTWEERIODE, BREICERYKETS C &
MTE, MEK, BEAE,. BEER. YEEERCERETSFOBREREL L3 cz2HILT 5
TEWNTES,

[o07 7]

B, *ARHAEBERAL-EWAMBHBEEE 1 00X, EALELSi. REBRELL
T, VL—AKBORHDDIC, E1OMOSFET1 aRUE2OMOSFET3a®zHW
Brickh, RERBELTIVL—REEFHCTWEEREILD S, REP (B 1 0)
OEME (EHE) BAEILTELHATE,. ERNREAELET BT EHNTE S,

(B OFE] 10
(007 8]

1 FEEOEH. la F1OMOSFET, 1b H1oMBiH, 2 VFILAL

Z2E M., 3 HAOERHME. 3a FL2OMOSFET. 3b H2omHi#. 4 #HEM@
E. 10 =&, 11 EfmeE, 12 HFHE@EBSE, 13 EmEE, 20 DCAHE
T. 31 FT1ODCHAIOMKT., 32 HF2o0DCHAOMT. 33 EE30DCHAOMT
. 34 FEA4DDCHOm T, 41 EBRA A v F, 42 AT AR — A A F
43 SArvLIFAAwF, 44 HALAFESFSAL A A7 A AwF, 51 F
EBEF RS, 52 Nwrvyn—FxxL. 53A, 53B JEFHELLT. 54A, 514
B fmEMEST,. 100 EHHHAMEHBEEEERE. 120 T7—RARXFr—70, 200 H
w70 20

(1] (X 2]

NOCO Exhibit 2005
ADC v. NOCO
IPR2024-00671
Page 807



JP 2015-115979 A 2015.86. 22

(13>

(X 4]

(X 31

14 Zy 16 14 |44 —
h S \ { _
) ) ) ) ) S
. i Ly 44)Y £ Y 430/NO
HOYER | [—grenas| [vwama| | 1ermire ek 4
vEs FiY = Iy
ars—] [~—V¥S
|
PR _
% T
I HAZ 100 il Ulra _ [EE Y Y
LEL—TEn ol
ot — By
¥ mAS00 Mj [ N
asn 1 s Y
13430W s 1. JEE[: ]
ns\mmn_oa u - wiE Q LRV k) It |_ eYnzixa
43 - 1 - N
(RN —L Gkt _’Mm Ay _u N _ B _ oz
A=Y LA p— [~qg 4 91 -
_ m\ el | —; N T T

NOCO Exhibit 2005

ADC v. NOCO
IPR2024-00671

Page 808



(143 JP 2015-115979 A 2015.86. 22

Uy U ORE

GUIEEA 512147060
TIOT TIAb AVHEAINITI (FH) Ao UITFwF
ASTA BRAIGHT INDUSTRIAL (HONG KONG) CO. LTD
FHEGETI40EREBEBFEAE1 605 — 6%
ROOM 1605—6 HUA QIN INTERNATIONAL BUILDING 3
40 QUEEN' S ROAD CENTRAL, HONG KONG
TOREA 100067736
FHLE ih R
(THA 100096677
L FE @A
TOAIEA 100106781
AL EBH Rt
GOFIE VWl =
FERMLETTE1I2 -1 ST J#HR=HA
F #— L (%3) 56053 AA0L BAOL CAO1l ECD3 FAD5
5G503 AAO1 BAO1 BBO1 FAO6 FA17 GDO3

[

NOCO Exhibit 2005
ADC v. NOCO
IPR2024-00671
Page 809



K2

@ B Espacenet

CN1O3715737A Lithium batlery charging/ discharging managemaent system

z

Applicants: UNIV HANGZHOU DIANZ
inventors: FAN LINGYAN

Classifications:
IPC MHORI7/06;

Prioritles: CN201310720205A 2013-12-23

Application: CN2013107202058A-2013-12-23

Publication: CNT03718737A-2014-04-08

Published as; CN103715737A CN1Q37187378

Lithium batlery charging/ discharging management system

Abstract

The invention discioses a lithium batiery charging/ discharging management system. The fithium batlery charging/ discharging
management system comprisas a first swilch, a first switch driving module, a charging module, a lithium battery monitoring unif,
a current detection moduls, 2 main voliags delection module, 2 micro controllsr, a lithium batlery sel, a second swilch driving
modile and a power source moduls, wherain the micro controlier s mulually connected with the lithium battery monitoring unit,
the current defection module, the main voliage detection moduls, the first switch driving module, the charging module and the
second swilch driving module, signals sent by the lithium battery monitoring unlt, the gurrent deleclion module and the main
voltage detsction module are recaived, analysis processing on the signals is carried out, the conirol signals afler processing are
sent to the first switch driving module, the charging module and the second switch driving module, and charging/ discharging
management controd for the lithium battery is carried oul. According 1o the Bhium baltery charging/ discharging management
system, by detecting voliage, current and tempserature of the fithium battery set in real time, over-charging, over-discharging,
over-temperature and over-current phenomena of a vehicle batlery are avoided, and thereby hidden use safely trouble of the

baltery is reducsad {0 a minimum degras.
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CN202058834U Autormobiie amargency start power supply suitable for low temperature environmeant

Applicants: HAIRISHENG ELECTRICAL APPLIANCE PRODUCTS SHENZHEN OO LTD

inventors: LINGTAO SHEN

Classifications:
IPC MHOTRTT0/42; HOTMIOMY;
CPRC YO2RESG/MO (EPY;

Espacenet

Priorities: CN2011 201085780 20110412

Application: CN201120105578U-2011-04-12

Publication: CN202058834U-2011-11-30

Published as: CNZ02058834U

Automobile emergency start power supply suitable for low lemperature snvironment

Abstract

An embodiment of the wtilily mods! disclosss an automaohile smergency start power supply sultabls for a low lemperature
snvironment. The start power supply comprises a charging confrol circull which is used for charging a storage battery of an
automabile with low current before the automobils starts for emergency; releasing heatl in a charging process to increase the
temperature of the start power supply and recover battery capacity; connecting a buill-in battery of the start power supply with
the storage batery of the automaobile {o control the bulll-in battery of the start power supply o charge the storage battery of the
automobile with low surrent before the automobiie starts for emergency; and controlling the built-in battery of the start power
supply {0 stop charging the storage batllery of the automaobile with small current when the temperature of the built-in battery of
the start power supply reaches a praset termperature threshold. The automobile smeargency start power supply suilable for the
fow lamperature evironment is capable of realizing emergency start of the aulomobile through small-capacity batieries and
simuitansously solving the start probilem of the automobile in the low temperature snvironment. The snergy of the built-in batlery
of the slart power supply is fully uliized.
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Abstract

PROBLEM TO BE SOLVED: To provide a structure of a baltery cable 1 capable of steeply reducing impact force transmitted to a
baltery terminal through the battery cable 1 when the impadt is applied 1t a vehicle from an outsids. SCLUTION: Aterminal 4 of
the battery cable 1 is provided with a culout 4¢ as a broakabls part betwesn an electrically conducted part 4a connecied to a
core wire 1a of the batlery cable 1 and a ring shaped terminal part 4b connecled to the battery terminal, When the impact
appiled o the vehicle from the culside is fransmitted to the batlery terminal through the batllery cable 1 and external force is
excesshvely applied o the termingl 4 at that time, the breakable part {the cutout 4¢) of the lerminal 4 is broken, and thereby the
terminal 4 is divided inlo the slecirically conducted part 4a side and the terminal part 4b side. As a result, the impact foree
appiled fo the battery tlerminal through the baltery cable 1 can be shul-off. Therefore, the impact force applied 1o the starter can
be reduced.
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USB OUTLET CHARGER

e
5

FIELD OF THE INVENTION R
The present invention relates tc an electrical
power outlet in a building such as a hotel, office or
home. In a particular form, the invention relates to
power outlet providing an interface for charging

Universal Serial Bus (USB) compatible devices.

PRIORITY

The present application claims priority from
Australian Provisional Patent Application No.
2010905218 entitled “USB Outlet Charger” filed on 25
November 2010.

The entire contents of this document are hereby

incorporated by reference.

BACKGROUND OF THE INVENTION

Many electronic devices such as mobile phones, mp3
players and digital cameras are charged through USB
ports in either a computer or a USB Alternating Current
(AC) adaptor which may be plugged into a wall socket or
power outlet. Charging devices through a USB port on a
computer requires the computer to be switched on and
also prevents other peripheral devices such as mice and
memory devices from accessing the port while in use. By
using a USB AC adaptor the electronic device may be
charged at a wall socket or power outlet. One portion
of the adaptor has AC prongs which engage intoc AC
receptacles of the wall socket while another portion of
the adaptor has a USB port to interface with a USB

connector of an appliance or electronic device to be
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charged. The disadvantage with this arrangement is that
the USB AC adaptor is a separate component that must be
purchased and carried around and also that the AC
prongs will only be suitable for a particular country
or region. This leads to another drawback with using
USB AC adaptors in foreign countries, namely that
additional AC adaptors are necessary to engage with
sockets found in different areas around the world.

There are also USB wall outlets wherein the USB
charger is integral with the power outlet. Having the
USB charger integral with the power outlet can lead to
increased complexity during installation and costly
repalir and replacement of parts.

An object of the present invention is to
ameliorate one or more of the above described
difficulties or at least provide a useful alternative
for charging USB compatible devices.

Other advantages of the present invention will
become apparent from the following description, taken
in connection with the accompanying drawings, wherein,
by way of illustration and example, several aspects and

embodiments of the present invention are disclosed.

SUMMARY

In one aspect of the invention, there is proposed
a Universal Serial Bus (USB) charging module housing
adapted for securement to a surface mountable power
outlet, the housing including:

an engaging portion for connecting the housing to
a supporting portion of the power outlet;

access means to allow a USB charging circuit to be

inserted into the housing; and
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an aperture for allowing external access to a USB
port.

In one form, the USB charging module housing
further includes at least one aperture for receiving
wires carrying mains power.

In one form, the access means to allow the USB
charging circuit to be inserted into the housing is
provided by an aperture in an external face of the
housing.

In one form, the aperture is covered by a
removable portion.

In one form, the removable portion includes at
least one aperture for receiving wires carrying mains
power.

In one form, the supporting portion of the power
outlet is an integral portion of a grid or face plate.

In another form, the supporting portion of the
power outlet is located in a mounting plate that is
adapted to be connected to the rear of a grid or face
plate.

In one form, the housing is connected to the
supporting portion of the power outlet from the front
of the grid or face plate.

In one form, the housing is connected to the
supporting portion of the power outlet from the rear of
the grid or face plate.

In one form, the engaging portion of the USB
charging module housing includes a plurality of clips
extending outwardly from one or more exterior faces of
the housing, said clips for engagement with one or more

surfaces of the supporting portion of the power outlet

in a snap fit arrangement.
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In one form, the clips have a tapered front face
and a substantially vertical rear face.

In one form, the USB charging module housing has
an aperture located on the front face of the housing
for allowing external access to a USB port.

In a further aspect of the invention there is
proposed a USB charging module adapted for securement
to a surface mountable power outlet, the charging
module including:

a USB port;

a USB charging circuit that is capable of

receiving a mains power input;

a housing, said housing including an engaging
portion for connecting the housing to a supporting
portion of the power outlet; access means to allow the
USB charging circuit to be inserted into the housing
and an aperture for allowing external access to the USB
port.

In one form, the USB charging module includes a
USB charging circuit with a printed circuit board
(PCB) .

In one form, the USB charging module includes a
plurality of wires that are soldered directly to the
PCB for connection to mains power either directly or
via a switch.

In another form, the USB charging module includes
a terminal block mounted on the PCB for connection to
wires carrying mains power either directly or via a
switch.

In other embodiments, there are provided screwed

terminals for wire termination.
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In a further aspect of the invention there is
proposed a surface mountable power ocutlet for allowing
a user to charge a USB compatible device, the power
outlet including:

a supporting portion;

a USB charging module including a USB port; a USB
charging circuit that is capable of receiving a mains
power input; a housing, said housing including an
engaging portion for connecting the housing to the
supporting portion of the power outlet; access means to
allow the USB charging circuit to be inserted into the
housing and an aperture for allowing external access to
the USB port;

a grid or face plate adapted to allow a user to

access the USB port;

a connection between the USB charging module and

mains power; and

mounting means for mounting the power outlet to a

mounting surface.

In one form, the mounting surface is a wall or
floor.

In one form, the power outlet further includes a
cover plate.

In one form, the mains power is between about 100-
240V alternating current (AC).

In a further aspect of the invention there is
proposed a method of installing a power outlet for
allowing a user to charge a USB compatible device as
herein described, comprising the steps of:

connecting the engaging portion of the USB
charging module housing to the supporting portion of

the power outlet;
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connecting the mains power to the USB charging
module; and
mounting the power outlet to the mounting surface.

In a further aspect of the invention there is

proposed a method of installing a power outlet for

allowing a user to charge a USB compatible device as

herein described, comprising the steps of:

connecting the engaging portion of the USB

charging module housing to the supporting portion of

the power outlet;

grid

connecting the mounting plate to the rear of a

or face plate.

connecting the mains power to the USB charging
module; and

mounting the power outlet to the mounting surface.

In one form, the power outlet is attached or

mounted to the mounting surface by fastening the grid

or face plate to the surface by screws.

It will be understood that the term “comprise” and

any of its derivatives (e.g. comprises, comprising) as

used

in this specification is to be taken to be

inclusive of features to which it refers, and is not

meant to exclude the presence of any additional

features unless otherwise stated or implied.

The reference to any prior art in this

specification is not, and should not be taken as, an

acknowledgment or any form of suggestion that such

prior art forms part of the common general knowledge of

the technical field.
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DRAWINGS

Various aspects of the present invention will be
described in detail with reference to the following
drawings in which:

FIGURE 1 is a front perspective view of a USB
charging module housing according to a first aspect of
the present invention;

FIGURE 2 is a rear perspective view of the USB
charging module housing of Figure 1;

FIGURE 3 is a detailed view of part of an engaging
portion of the USB charging module housing as shown in
Figure 1;

FIGURE 4 is a view of a removable cover that fits
into the rear opening of a USB charging module housing;
FIGURE 5 shows an embodiment of a supporting
portion of a surface mountable power outlet adapted to

engage with a USB charging module housing;

FIGURE 6 is a detailed view of the mating
interface of the supporting portion shown in Figure 5;

FIGURE 7 is a perspective view of a USB charging
module according to an embodiment of a second aspect of
the present invention;

FIGURE 8 1s a perspective view of a USB charging
module according to another embodiment of the second
aspect of the present invention;

FIGURE 9 is a side view of the USB charging module
shown in Figure 8;

FIGURE 10 is an end or rear view of the USB
charging module shown in Figure 7 (wires not shown);

FIGURE 11 is a view of a USB charging module

engaged with a grid or face plate of a surface
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mountable power outlet according to an embodiment of
the present invention;

FIGURE 12 is a view of a USB charging module
engaged with a grid or face plate of a surface
mountable power outlet according to another embodiment
of the present invention;

FIGURE 13 is a surface mountable power outlet
according to an embodiment of a third aspect of the
present invention;

FIGURE 14 shows a surface mountable power outlet
according to another embodiment of the third aspect of
the present invention;

FIGURE 15 is a circuit schematic depicting an
embodiment of the AC mains voltage step down and
regulation component of the USB charging circuit;

FIGURE 16 is a circuit schematic of a power
conditioning circuit with a DC-DC converter to regulate
the current and voltage suitable for the USB charging
module;

FIGURE 17 is a top view of a USB charging circuit
adapted to fit inside the USB charging module housing
of Figure 1;

FIGURE 18 is a perspective view of the USB
charging circuit as shown in Figure 17;

FIGURES 19a-19¢c depict a sequential series of
views of a method of installing a USB charging module
to a surface mountable power cutlet according to a
fourth aspect of the present invention; and

FIGURE 20 shows a flow diagram illustrating a
general method of installing a USB charging module into
a surface mountable power outlet according to a fourth

aspect of the present invention.
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FIGURE 21 is a perspective view of an embodiment
of a USB charging module suitable for front entry
engagement with a power outlet.

FIGURE 22 is a section view through A-A of the
engaging portion of the USB charging module housing of
Figure 23;

FIGURE 23 is a front view of the USB charging
module housing as depicted in Figure 21;

FIGURE 24 is a section view B-B of the supporting
portion of the grid or face plate depicted in Figure
25;

FIGURE 25 is a front view of a grid or face plate
suitable for engagement with the USB charging module of
Figure 21;

FIGURE 26 shows the USB charging module of Figure
21 to be connected from the front of the grid or face
plate according to an embodiment of the present
invention; and

FIGURE 27 shows the USB charging module of Figure
21 to be connected from the front of the grid or face
plate according to another embodiment of the present
invention.

In the following description, like reference
characters designate like or corresponding parts

throughout the several views of the drawings.

DESCRIPTION

Referring now to Figures 1-4, there is shown a USB
charging module housing 10 according to a first aspect
of the present invention. The housing 10 has an
aperture 12 through a front face 11 that is large

enough to provide access for a USB connector to plug
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into a USB port or socket 50 enclosed within the
housing (see Figure 7). At the rear of the housing 10
(see Figure 2) is an opening or aperture 13 which
enables access for inserting a USB charging circuit 60
(see Figure 7) into the housing 10. Although this
embodiment shows the rear of the housing as being open
to provide an access means for the USB charging circuit
60, it is possible that the opening 13 could be located
on a different face and may constitute an entire face
or a part thereof. Figure 4 shows a removable cover 20
that engages with the rear of the housing 10 to
substantially seal the enclosure from dust and ingress.
The removable cover 20 has angled clips 26 and 27 that
engage into mating apertures 16 and 15 respectively of
the housing 10 in a snap fit arrangement. The lip of
the angled clips 27 are inserted directly into
apertures 15 and then the cover 20 is closed by
applying force proximate the clips 26 until they snap
into apertures 16. The clips 26, 27 are flexible and
resilient so that they may bend sufficiently to allow
fitment into the apertures 15, 16 whereupon they return
to their undeformed positions.

In one embodiment, a feature of the housing 10 is
the clip interface comprising four clips 14 that are
positioned around the four side faces of the housing
10. These clips form an engaging portion that connects
the housing 10 to a supporting portion 30 (see Figure
5) of a surface mountable power outlet. The supporting
portion 30 may be integral with a grid or face plate of
the power ocutlet or located on a mounting plate that is
adapted to be connected to the rear of a grid or face

plate. Figure 3 shows a detailed view of a clip 14, in
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particular illustrating a type of clip with a tapered
front face 14b and substantially vertical rear face
l4a. These clips are designed to engage with the mating
interface 34 of the supporting portion 30 which is most
clearly illustrated in Figure 6. Figure 6 shows detail
of a typical mating interface 34 which will connect to
a USB charging module housing 10. As the housing 10 is
inserted into the supporting portion 30, the tapered
surface 14b of the clip 14 will engage a corresponding
tapered surface 35 of the supporting portion 30. As
more insertion force is applied, the clip 14 will
deflect slightly as it passes the vertical surface 37
of the supporting portion 30. The substantially
vertical rear face l4a of the clip 14 will eventually
pass the lowest point of the vertical surface 37, upon
which it reaches the recessed horizontal surface 36 of
the supporting portion 30. The compression force acting
on the clip 14 is then released and it deflects back to
its undeformed position and the substantially vertical
rear face l4a engages in surface to surface contact
with the horizontal recessed surface 36 of the
supporting portion 30 to thereby retain housing 10 to
the supporting portion 30. In the embodiment shown in
Figure 5, the supporting portion 30 has only two mating
interfaces 34 requiring that only two of the four clips
14 be used to connect the housing 10 to the supporting
portion 30. In practice, two or more of the clips 14
may be used to secure the housing, and the supporting
portion 30 may also have two or more mating interface
34.

Referring now to Figure 7, there is shown a USB

charging module 40 according to an embodiment of a
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second aspect of the present invention. Enclosed inside
the housing 10 is a USB port 50 and a USB charging
circuit 60. Wires 70, 71 to be connected to mains power
are soldered directly onto a printed circuit board
(PCB) 62 of the charging circuit 60 (see Figure 16).
The wires 70, 71 exit the housing 10 through apertures
22 located through the removable cover 20 (see Figure
10). During installation these wires may be connected
to mains power either directly or via a switch. In
other embodiments, there may be simply provided screwed
terminals for wire termination instead of a terminal
block.

Referring now to Figures 8 and 9, there is shown a
USB charging module 80 according to another embodiment
of the second aspect of the present invention. Enclosed
inside the housing 10 is USB port 50 and USB charging
circuit 60 with a terminal block 65 to be connected to
mains power. During installation, wires carrying mains
power either directly or via a switch are connected to
the terminal block 65 to power the USB charging circuit
60. The wires enter the housing 10 through apertures 18
located on one side of the housing 10.

In the USB charging module embodiments described
above, the power input to the module is mains power
(also known as household, supply or grid power)
supplied between about 100-240V alternating current
(AC). The USB charging circuit 60 regulates the voltage
and steps it down to a usable 4.75-5.25V direct current
(DC) which is typically required to charge many
electronic devices.

Referring now to Figures 11-14, there are shown

various embodiments of the USB charging module 40 or 80
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connected to a grid or face plate of a surface
mountable power outlet. Figure 11 shows USB charging
module 40 engaged with a supporting portion 30 which is
integral with a grid or face plate 100. In one example,
the supporting portion 30 is integrally machined into
the grid or face plate 100 during manufacture. In other
embodiments, the supporting portion 30 is provided as a
separate piece and is attached to the grid or faceplate
during or before installation. The grid or face plate
100 can be constructed from plastic, metal or any other
suitable materials. Figure 11 shows a grid or face
plate 100 with two apertures 102 (only one visible in
this view) capable of receiving switches or other
electrical connectors in addition to USB ports.
Further, as the USB charging module is modular in
design, it can always be easily interchanged for a
switch or other desired user interface. The grid or
face plate 100 shown in Figure 11 may be adapted in
many ways such as providing for AC receptacles as
commonly found in most household power outlets. The
grid or face plate 100 is fastened to a wall by screws
or other suitable fasteners through mounting lugs 101.
These may be arranged in any suitable position on the
grid or face plate 100 and may vary in quantity.

Figure 12 shows a USB charging module 80 engaged
with a supporting portion 30 located in a mounting
plate 200 that is adapted to be inserted into the rear
of a grid or face plate 110. In this arrangement the
supporting portion 30 is integrally machined into
mounting plate 200. Such a mounting plate 200 (also
known as a base or base plate) in standard power

outlets, commonly includes electrical contacts for AC
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receptacles, switch mounting and terminals to connect
mains power wiring. The mounting plate 200 is designed
to be received by the rear of a grid or face plate 110.
As shown in Figure 12, the mounting plate 200 is
fastened to the grid or face plate 110 by screws at
mounting positions 201. The grid or face plate 110 is
mounted onto a wall by screws at mounting locations
111, 112.

Figure 13 more specifically shows a surface
mountable power outlet 500 according to a third aspect
of the present invention allowing a user to charge USB
compatible devices. In this arrangement the USB
charging module 40 or 80 is connected to a supporting
portion 30 that may either by integral with the grid or
face plate or located on a mounting plate adapted to be
connected to the rear of the grid or face plate. In
this embodiment the power outlet 500 has a pair of
switches and AC receptacles in addition to the USB
charging module 40 or 80. A power outlet 500 such as
this allows a user to plug in normal AC type connectors
with power switched on or off and advantageously also
provides a user with access to a USB port 50 for
charging electronic devices. If the USB charging module
40 or 80 is wired directly to mains without a switch
then the charging module 40 or 80 is constantly
connected to mains power so that when a user connects
their device into the USB port, charging will begin
automatically. If the USB charging module 40 or 80 is
wired to mains via a switch, then power will not be
drawn until the user engages the switch to an “ON”
position. As shown in Figure 14 in another embodiment

of a wall mounted power outlet 510, there is a USB
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charging module 40 or 80 provided additionally with LED
status lights 55 that indicate whether the device
connected to the port is charging or not. In both
Figures 13 and 14 there is alsoc shown a cover plate 90,
91 that is adapted to fit around the periphery of the
power outlet. The cover plate 90, 91 usually snap fits
around the grid or face plate and is provided primarily
for aesthetics when the power outlet is mounted to a
surface such a wall or floor.

It will be appreciated by those skilled in the art
that the surface mountable power outlet embodiments
illustrated in this text are by no means limiting to
how the invention may be performed. The geometric
arrangement of switches, AC receptacles, USB ports or
other network connection ports may be customised to
suit a particular application. The supporting portion
30 also need not necessarily be limited to being an
integral portion of a grid or face plate or located on
a mounting plate adapted to be inserted into the rear
of a grid or face plate. The supporting portion 30
could be mounted or machined into almost any structure,
including a box or other structural housing. Further,
the engaging portion of the USB charging module housing
and supporting portion of the power outlet may be
designed with alternative interfaces to the clip
arrangement shown which achieves the principle aim of
the invention in providing a modular USB housing which
is adapted to be installed in a surface mountable power
outlet thereby allowing a user to charge USB compatible
devices.

Referring now to Figures 15-19, there is shown the

USB charging circuit 60 that receives a 240V AC mains
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power input and provides a 5V DC output to the USB port
50, suitable for charging USB compatible electronic
devices. The USB charging circuit 60 comprises the
following stages. In the first stage, shown in Figure
15, the 240V AC mains input is first stepped down using
a transformer 61 to reduce the high AC voltage to a low
AC voltage (e.g. 15V, 1.2R). This stepped down AC
voltage is then passed through a rectifier circuit 63
(e.g. bridge rectifier) that outputs a full wave
varying rectified voltage shown as the output across
load Ry. As shown in Figure 16, this varying voltage is
then smoothed with a capacitor to produce a relatively
smooth DC voltage with a small ripple. A voltage
regulator (e.g. 7812 Integrated Circuit (IC)) is then
used to output a regulated 12V DC output as will be
understood by the person skilled in the art.

In the second stage, an embodiment of which is
shown in Figure 16, a DC-DC converter (e.g. Texas
Instruments TPS40210 current mode boost controller) is
then used to regulate the output suitable for the USB
charger. The TPS40210 implements a DC-DC single-ended
primary inductance converter (SEPIC) with input and
output current regulation, as well as output voltage
regulation implemented by closed loop feedback control.
The TPS40210 ensures that the output voltage of the USB
charger is between about 4.75 and 5.25 V (nominally 5V
DC) with an operating current of about 1A and also
prevents overcharging. The voltage input in Figure 16
is the regulated 12V from the first stage, which is
converted to a regulated 5V DC voltage output by the
circuit shown. It should be understood that this is

just one example of how a USB charging circuit may be
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implemented and any other suitable circuit arrangement
may be used.

Referring specifically to Figures 17 and 18 there
is shown an embodiment of the physical circuit layout
of the USB charging circuit 60. A double layered PCB 62
is used which provides a compact and efficient way to
house all of the components inside the housing 10. On
one layer of the PCB 62 there is mounted the USB port
50, an optional terminal block 65 and the circuit
components for the AC mains voltage step down and first
stage regulation (including transformer, capacitors,
7812 IC voltage regulator and rectifier circuit). On
the second layer of the PCB 62 there is provided the
power conditioning circuitry for the USB charger output
{including the TPS40210 and various other capacitors,
inductors, resistors and diodes).

In other embodiments, there is provided 2 or 3 or
more PCBs over which the circuit components are
arranged, rather than (or as well as) a double layered
arrangement.

Referring now to Figures 19a-19c there is shown a
sequential series of views of a method of installing
the USB charging module 80 to a surface mountable power
outlet according to a fourth aspect of the present
invention. In this embodiment, the mounting surface is
a wall 90. In Figure 19a there is shown the step of
connecting the engaging portion of the USB charging
module housing 10 to a supporting portion 30 of the
power outlet. Figure 19a shows the USB charging module
80 already having been engaged with the supporting
portion 30. Figure 19b illustrates the next step of

connecting the mains power to the USB charging circuit
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60. The USB charging module 80 and grid or face plate
assembly is held in close proximity to a wall opening
where the power outlet is to be located. The wiring
from the mains (typically active and neutral wires,
with earth optional) is physically connected to the USB
charging circuit 60. The particular embodiment
illustrated in Figures 19a-19c shows a USB charging
module 80 with a terminal block 65 for terminating the
mains wires. The final step in the installation is to
attach or mount the power outlet to the wall 90 as
illustrated in Figure 19c. The grid or face plate is
held flat against the wall 90 and screws or other
suitable fastening means are inserted through mounting
apertures in the grid or face plate and fastened
securely to the wall 90. In another example, the USB
charging module 40 may be connected using wires 70, 71
as previously described.

Figure 20 illustrates a flow diagram of a method
of installing the USB charging module 40 or 80 to a
surface mountable power outlet. In step 600, the
installer begins with the USB charging module. In step
601, the engaging portion of the USB charging module
housing 10 is connected to the supporting portion 30 of
the power outlet. In step 602, a determination is made
as to whether the supporting portion is located in a
mounting plate that is not integral with the grid or
faceplate. If the supporting portion 30 is integral
with the grid or face plate, the mains power is
connected to the USB charging circuit 60 and the power
outlet is attached or mounted to the mounting surface
(which may be a wall or floor or other appropriate

surface) in step 604. If the supporting portion 30 is
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located in a mounting plate that is not integral with
the grid or face plate, then there is an additional
step 603 of connecting the mounting plate to the grid
or face plate.

In step 605, the installer then connects the AC
mains power to the USB and then in step the power
outlet assembly is mounted or attached to the mounting
surface such as the wall 90 or a floor. In step 606,
the resulting product of the method is a surface
mounted USB power or charging outlet.

Once installation is complete, the power outlet
provides an interface to charge USB compatible devices.
The USB charging module 40,80 receives a mains input
power between about 100-240V AC and converts this to a
regulated 5V DC output suitable for charging USB
compatible electronic devices. The modular housing 10
enables the power outlet to have interchangeable
interfaces to suit operational requirements. The USB
charging module 40,80 may be removed from the power
outlet and replaced with a switch or any other
interface without having to replace the entire power
outlet.

Referring now to Figures 21-27, there is shown a
further embodiment whereby the USB charging module
40,80 is connected to the supporting portion 130 of a
grid or face plate 120 of a surface mountable power
outlet from the front thereby providing a ‘front entry’
insertion option. Whereas previously described the USB
charging module 40,80 is connected into a supporting
portion 30 in the rear of the grid or face plate, it is
also desirable to be able to insert the module from the

front of the grid or face plate. It will be appreciated
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that this connection may be facilitated in many ways,
an example of which is shown in Figures 21-27. Figure
21 generally shows a USB charging module 40,80 which
can be connected to mains power as previously
described. In one form, the module may have a clip
interface comprising clips 18 as shown in more detail
in Figures 22-23. Figure 23 is a front view of a USB
charging module housing 10 showing the location of two
clips 18 suitable for front entry connection of the
module. Figure 22 is a sectional view through A-A of
Figure 23 providing detail of a possible clip
arrangement. This clip arrangement allows the housing
10 to engage with a supporting portion 130 of a grid or
face plate 120 as shown in Figure 25. Figure 24 shows
as a sectional view through B-B of Figure 25 which
generally shows the supporting portion 130 in more
detail. The housing 10 of the USB charging module 40,80
is inserted through aperture 132 of the supporting
portion 130. The clip arrangement facilitates a snap-
fit connection between the clips 18 and the supporting
portion 130. As the module is inserted into the grid or
face plate, the resilient clips 18 bend slightly as
force is applied such that the outer most surface 18b
of the clips 18 can pass the inner most surface 133 of
the supporting portion 130.0nce engaged, surface 19 of
the housing 10 mates with recessed surface 131 of the
supporting portion 130 and surface 18a of the clips 18
is in contact with surface 134 of the supporting
portion 130.

Figures 26-27 show exploded views of the USB
charging module 40,80 and grid or face plate front

entry installation. Figure 26 shows a grid or face
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plate 120 with two apertures 132 which enables more
than one USB charging module 40,80 to be inserted.
Figure 27 shows a grid or face plate 140 with a single
aperture 132 for receiving a USB charging module 40,80
from the front. In addition, Figure 27 shows a cover
plate 145 that is attached or mounted to the grid or
face plate after the USB charging module 40,80 has been
connected and screws 146 for attaching or mounting the
grid or face plate to a surface such as a wall or
floor.

Although various illustrative embodiments of the
present invention have been described in the foregoing
detailed description, it will be understood that the
invention is not limited to the embodiments disclosed,
but is capable of numerous rearrangements,
modifications and substitutions without departing from
the scope of the invention as set forth and defined by

the following claims.
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CLAIMS:

g

1. A Universal Serial Bus (USB) port housed in a
housing including an engaging portion, the
engaging portion including at least two
deflectable clips, each for engaging with a
corresponding recessed surface of a correspon
mating interface of a supporting portion disposed
at the rear of a power outlet for retaining the
USB port to the power outlet, upon insertion of
the engaging portion into the supporting portion

from the rear of the power outlet.

2. A Universal Serial Bus (USB) port housed in a
housing as claimed in claim 1, wherein the at
least two deflectable>clips each has a tapered
surface for engaging with a corresponding tapered
surface of the corresponding mating interface of
the supporting portion and for causing deflection
of the corresponding deflectable clip upon
insertion of the engaging portion into the

supporting portion.

3. A Universal Serial Bus (USB) port housed in a
housing as claimed in claim 2 wherein the at least
two deflectable clips é;ch includes a face for
engaging with the corresponding recessed surface
of the supporting portion for thereby retaining

the USB port to the power outlet.

4. A Universal Serial Bus (USB) port housed in a

housing as claimed in any one of claims 1 to 3
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wherein the engaging portion includes four
deflectable clips for engaging with the supporting

portion.

A Universal Serial Bus (USB) charging module
including:
a housing;
a USB port;
an engaging portion including at least two
deflectable clips, each for engaging with a
recessed surface of a corresponding mating
interface of a supporting portion of a power
outlet disposed at the rear of the power outlet
for retaining the USB port to the power outlet
upon the at least two deflectable clips being
inserted into the supporting portion from the
rear of the power outlet; and
a USB charging circuit housed in the housing and
electrically connected to the USB port at an
output and for connection to mains power at an

input.

A Universal Serial Bus (USB) charging module as
claimed in claim 5 wherein the at least two
deflectableMélips eéch has a tapered surface for
engaging with a corresponding tapered surface of
the corresponding mating interface of the
supporting portion and for causing deflection of
the corresponding deflectable clip upon insertion
of the engaging portion into the supporting

portion.
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10.

11.

A Universal Serial Bus (USB) charging module as
claimed in claim 6 wherein the engaging portion
includes four deflectable clips for connecting the

USB charging module to the supporting portion.

A Universal Serial Bus (USB) charging module as
claimed in claim 7 wherein the USB charging module
is removable from the supporting portion once

connected to the supporting portion.

A Universal Serial Bus (USB) charging module as

claimed in cla}@ﬂ@ﬂyherein the USB charging

circuit, in use, converts mains power input of
between 100V and 240V alternating current (AC) to
between 4.75V and 5.25V direct current (DC) at the
output for supply to the USB port.

A method of connecting a Universal Serial Bus
(USB) housing to a power outlet having a front
side accessible by a user when the power outlet is
mounted to a surface, the USB housing housing a
USB port and including an engaging portion, the
method including:

engaging the engaging portion of the USB housing
with a supporting portion located at a rear side
of the power outlet by inserting the engaging
portion into the supporting portion from the rear
side of the power outlet, thereby retaining the

USB housing to the power outlet.

A method of connecting a Universal Serial Bus

(USB) housing as claimed in claim 10 wherein the
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12.

13.

14.

step of engaging the engaging portion of the USB
housing with the supporting portion includes
causing at least two clips of the engaging portion
to each deflect upon engaging with a corresponding
tapered surface of the supporting portion upon
inserting the engaging portion into the supporting
portion and then causing the at least two clips to
each assume an undeflected position upon further
inserting the engaging portion into the supporting

portion.

A method of connecting a Universal Serial Bus
(USB) housing as claimed in any one of claims 10

or 11 wherein the step of in;effihg the engaging

”Bbrﬁibn into the supporting portion also causes

the USB port to be located within an aperture in
the power outlet to allow access to the USB port

by a user via the aperture.

A method of connecting a Universal Serial Bus
(USB) housing as claimed in claim 10 further
including the step of connecting one or more
electrical terminals of the USB housing to

mainspower.

A power outlet for allowing a user to charge a
device via a Universal Serial Bus (USB) connector
of the device, the power outlet having a front
side accessible by a user when the power outlet is
mounted to a surface, the power outlet including:

an aperture for receiving a switch; and

25
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15,

16.

18.

a USB port housed in a housing as claimed in
claim 1 , for receiving the USB connector; wherein
“EQQUUSB port is disposed in the aperture and is
connected to the power outlet at the supporting

portion located at the rear of the power outlet.

A power outlet as claimed in claim 14 wherein the
USB port is electrically conHEZEEE~EB"5h output of
a USB charging circuit, the USB charging circuit
also including an input for connection to

mainspower.

A power outlet as claimed in claim 15 further

including a second aperture in which is disposed a
switch for controlling mains power supplied to the

USB charging circuit.

/fiA power outlet as claimed in any one of claims 15

Mp{ﬂlﬁrwherein, in use, the USB charging circuit
converts mains power received at the input of
between 100V and 240V alternating current (AC) to
between 4.75V and 5.25V direct current (DC) at the
output for supply to the USB port.

A power outlet for allowing a user to charge a
device via a Universal Serial Bus (USB) connector
of the device and for allowing the user to provide
mains power to a further device via an alternating
current (AC) connector, the power outlet having a
front side accessible bya user, and the power

outlet including:

26
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19.

20.

21.

22.

at least one power socket for connection to
mains power and for receiving the AC connector;
an aperture for receiving a switch; and

a Universal Serial Bus (USB) port housed in a

housing as claimed in claim 1, for receiving the

e

USB connector.

A power outlet as claimed in claim 18 wherein the
i

USB port is electrically connected to an output of

a USB charging circuit, the USB charging circuit

also including an input for connection to

mainspower.

A power outlet as claimed in Eiiig_lgﬂwherein, in
use, the USB charging circuit converts mains power
at the input of between 100V and 240V alternating
current (AC) to between 4.75V and 5.25V direct
current (DC) at the output for supply to the USB
port.

A power outlet as claimed in any one of Q%a%m$,13»
to 20 wherein the engaging portion is provided by
four deflectable clips for connecting the USB
charging module to the supporting portion of the

power outlet.

A power outlet as claimed in claim 18 including
a second power socket and two switches, at least
one switch for controlling mains power supplied to

at least one of the power sockets.

27
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23.

24,

A method of installing a Universal Serial Bus

(USB) charging module as claimed in claim 5, in a

Lt

power outlet, the method including:
connecting the USB charging module to the power
outlet from a rear of the power outlet by
connecting the engaging portion to a supporting
portion at the rear of the power outlet so that
the USB port is accessible via an aperture in
the power outlet;
connecting the input of the USB charging circuit
to mains power; and

mounting the power outlet to a mounting surface.

A method of installing a Universal Serial Bus

(USB) charging module as claimed in claim 23“
wherein the step of connecting the Ugé“;hérging
module to the power outlet includes inserting the
engaging portion of the USB charging module into
the supporting portion of the power outlet causing
the at least two clips of the engaging portion to
each deflect upon engaging with a corresponding
tapered surface of the supporting portion and then
causing the at least two clips to each assume an
undeflected position upon further inserting the
engaging portion into the supporting portion, to
thereby retain the engaging portion to the

supporting portion.

\(25. A method of installing a Universal Serial Bus

(USB) charging module as claimed in any one of

claims 23 to 24 wherein the step of connecting the

input of the USB charging circuit to mains power

28

NOCO Exhitgit 2005
ADC vEINOCO
IPR2024-00671
Pdge 865



10

15

20

25

30

26.

27.

28.

includes connecting an active wire and a neutral

wire of the USB charging module to mainspower.

A method of installing a Universal Serial Bus

(USB) charging module as claimed claim 23 wherein

the step of connecting the input of the USB

charging circuit to mains power occurs after the
step of connecting the USB charging module to the

power outlet.

A method of installing a Universal Serial Bus
(USB) charging module as claimed claim 23 wherein
the step of mounting the power outigzﬁto a
mounting surface includes mounting the power
outlet to a wall around an aperture in the wall,
and wherein the USB charging module is thereby

retained within a cavity behind the wall.

An interface between a supporting portion located
at a rear of a power outlet and a USB port, the
power outlet having a front side accessible by a
user when the power outlet is mounted to a
surface, and the interface including at least two
mating interfaces of the supporting portion, each
engaging with a corresponding deflectable clip of
an engaging portion disposed about the USB port to
thereby retain the USB port to the power outlet,
the interface having been formed by inserting the
engaging portion into the supporting portion from

a rear side of the power outlet.
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An interface as claimed in claim 28 wherein the at
—

least two mating interfaces each includes a

recessed surface engaging with a face of the

corresponding deflectable clip.

An interface as claimed in claim 29 wherein the at
least two mating interfaces each includes a
tapered surface for engaging a tapered surface of
the corresponding clip upon insertion of the
corresponding clip into the at least two mating

interfaces.

An interface as claimed in any one of claims 28 to -

30 wherein the supporting portion is disposed

~ about an aperture in the power outlet.

N

!

- JAn interface as claimed in claim 31 wherein the -

USB port is disposed within theﬂswitch aperture

and is accessible via the aperture.
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CN203504235U Multifunctional emergency starting power supply for car
Applicants: LUQ WUQIANG
Inventors: LUQ WUQIANG

Classifications:
(1341 HEITOG;

Friorities: CN201320827258U 2013-18-11

Application: CN203504 235020131011

Publication: CN2035042350-2014-03-28

Published as: CN203504235U

Multifunclional emergsency starting power supply for car
Abstract

The utility model relates o the technical fisld of mobile power supplies, and particularly relates to a multifunctional smergency
starting powst supply for a car, The multifunctional emergency starting powser supply for & car comprisss a shell formed by an
upper cover and a lower shall; the shell is intemnally provided with a battery pack and a main control hoard; the baltery packis
connected with a car starting connector; the battery pack comprises a pluralily of batlerigs, and the plurality of balteries are
stacked verlically and coaled by a haat insulation {ape; and the main control board comprises a plurality of coills, and a prolection
shall covers the colls. According to the muliifunclional emergency starting power supply for the car, a plurality of high-powar
discharge lithium polymer batlery plates are coatad via the high lemperature-resisting heat insulation tape o form an intagral
battery pack, thereby facilitating water-proof, dust-proof and expansion-proof treatment on the batlery pack; dust can be
preverited from gathering on the colls dus o the protection shaell, thereby ensuring operation performances of the cofl; as the
main confrol board is connecled with rich charging interfaces, squipment such as a cell phone, a {able! personal computer, a
notebook computer and a car-mounted refrigerator can be charged, and an emergengy oulput function is formed o serve as the
starting power supply for the car; and the structure is simple and practicabilily is sirong.
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Bevice for connsacting batiery module slesctrods terminal and terminal
Abstract

The present invention relates t© a device for connecting a battery module slectrode terminal and a terminal, which can
glecirically connact a baltery moduls slectrode tarminal and a terminal by being press-fit aver the exierior of the slectrods
terminal which is formed {o project cuiside the battery module. The present invantion is configured to have: a socket terminal
insartad over the axterior of the eleclrode terminal in close contact tharewith; and a socket coupled to the exderior thereof in
close contact tharewith, and couplad to the terminal, such that the slectrode terminal and the terminal can be slectrically
connected with sach other by means of the socket terminal and the socket,
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«» UK Patent Application « GB 2 265 267..A

(43) Date of A publication 22.09.1993

(21) Application No 9305280.1 (51) INTCL®
Ho2J 7/00, FO2N 11/14, H02J 7/14
(22) Date of filing 15.03.1993
(52) UK CL (Edition L)
(30) Priority data H2H HBCB HBCH HBCJ HB8
(31) 9205888 (32) 17.03.1992 (33) GB
(56) Documents cited
GB 2254205 A EP 0229722 A2 EP 0152118 A2
US 4847545 A US 4831321 A US 4638236 A

(71) Applicant
Cyber Electronics Co. Ltd US 4233552 A

(58) Field of search

(incorporated in the United Kingdom) : UK CL (Edition L) H2H HBCB HBCD HBCE HBCF
HBCG HBCH HBD HSM

Unit 21, Croydon House, Peall Road, Croydon, Surrey, INT CL5 FO2N 11/08 11/12 11/14, H02J 7/00 7/14

CRO0 3EX, United Kingdom 7/34

(72) Inventor
Rudolph Alexander Chum

(74) Agent and/or Address for Service
Brookes & Martin
High Holborn House, 52-54 High Holborn, London,
WC1V 6SE, United Kingdom

(54) Apparatus for in-situ charging of a vehicle battery from an external power source

(57) The apparatus contains a rechargeable battery 1 which can be connected via switches 3, a charging current/voltage
regulator 4, a polarity reversing switch 6, and connecting means 7 to charge the vehicle battery. A switch 11 allows
selection of a triple charge current (25 to 1 150 mA) or a boost charge current (150 to 500 mA). The regulator 4 also adjust
charging current in response to ambient temperature sensed by a detector 9. Switches 3 may be changed over to allow
battery 1 to be charged from the vehicle electrical system. A connector 8 and circuit 21 allows battery 1 to be recharged
from an external A.C. or D.C. supply. The valtage of battery 1 may be lower than the vehicle battery voltage, regulator 4
then also stepping up the voltage for charging the vehicle battery.

A microprocessor (12), (Fig 2), with a keypad (13) and display (14), may be used to control switches 3, 6, 11, switch 6
being charged automatically on detection of incorrect polarity.
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2265267

IMPROVEMENTS IN BATTERY CHARGERS

The present invention relates to apparatus for use
in charging batteries, particularly vehicle batteries.

It is well known that on a morning following a very
cold night a vehicle will not start or may start only
with some difficulty. One of the reasons for this is
that the cold weather performance of lead-acid batteries
is poor. A vehicle battery often cannot deliver enough
power to start the vehicle, especially if the battery is
cold and not in a good condition and/or nct fully
charged. If a vehicle has been used primarily for short
journeys then such journeys do not allow the vehicle
battery sufficient time to recharge, and consequently
starting from cold, particularly in cold weather, can
prove prcoblematic.

If the wvehicle is located convenient to a domestic
mains supply then a conventional charger can be used to
charge the battery in situ. In many cases, however, this
is not tye case and the only solution then is to remove
and transport the battery to a location convenient to a
mains supply. Clearly this is an inconvenience and since
a vehicle battery is usually heavy the task can be

arduous.
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There ara several battery powered devices available
that use wvaricus technigues to boost or recharge a flat
vehicle battery, the most common of these being the
parallel - series connection of batteries. These
generally consist of two high power batteries of a lower
voltage than the wvehicle battery, typically six volts,
connected in parallel for charging from a twelve volt
vehicle system via current limiting devices. These
batteries are then switched to be in series to provide
the twelve volts which is then available for either bcost
charging a flat battery or for jump-starting the vehicle.
This technique involves the use of 2 high current in
operaﬁion, in the order of amps or even tens of amps.
Provided a wvehicle battery is not defective, it has been
found that to a large degree the above problems can be
mitigated by subjecting the vehicle battery to a trickle
charge overnight or for one or two hours at a higher
charge prior to use. It has been found that the trickle
charging of a battery in such a fashion maintains the
battery in a suitable condition for cold weather
starting. It is believed that a small trickle current
does nét charge the battery to any appreciable degree,

but is sufficient to keep the electrolyte active and thus
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maintain the efficiency of the battery.

4 general object of the present invention is to
provide an improved apparatus for charging batteries, and
which is capable of maintaining the efficiency of
batteries. The invention is of particular relevance to a
battery for a vehicle especially for a vehicle subject to
adverse weather conditions.

Accaording to the invention there 1is provided an
apparatus for charging a vehicle battery in-situ,
comprising a power source unit comprising one or more
re-chargeable electrical cells, and preferably providing
a voltage no greater than the voltage of the vehicle
battery; a controller for regulatlng the current and/or
voltage delivered to the vehicle battery; and switch
means operable to change the output from the controller
 between a lower trickle charge mode and a higher boost
current mode. In the case where the power source unit is
composed of a number of cells these may be arranged in
series or in parallel.

The invention provides an apparatus which is
preferably self-contained and independent of the mains
supply yet serves to charge a vehicle battery in situ.
Although the apparatus employs a power source unit,

itself in the form of one or more re-chargeable batteries
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or cells, it is capable of delivering a wvoltage at two
current levels sufficient to be able to elither trickle
or boost charge a vehicle battery with both currents
below one ampere. The apparatus can thus trickle charge
a battery over a longer period of time or can charge a
battery at a higher level for a shorter period of time.
The controller regulates, inter alia, the current and/or
valtage applied between the power source unit and the
vehicle battery. The apparatus can be provided with
another switch means to selectively comnect the power
source unit to a vehicle battery through the controller
in order that the wvehicle battery may be charged or to
connect téé #ehicle electriééi éystem to the power
source unit via the controller so thaf the power source
can itself be charged as well as the wvehicle battery or
to connect the power source unit to another charging
power source. If the valtage of the power source is lower
than that of the battery the controller must also step-up
the voltage of the apparatus to a level suitable for
trickle charging the battery.

The apparatus is preferably compact and light in
weight so that in the event of the power source of the
apparatus requiring charge further to that as provided

by the wvehicle, the apparatus may easily be removed from
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the vehicle for external charging, by for example a
charger connected to a domestic electrical supply. The
apparatus may also include a mains powered charger or
transformer-rectifier circuit for this purpose.

Conveniently a cigarette lighter socket or other
auxiliary electrical socket of the vehicle is employed
for electrically connecting the apparatus with the
electrical system of the wvehicle. Preferably a polarity
detecting means is provided together with means for
automatically reversing the polarity of the interface
between the apparatus and the electrical system of the
vehicle.-

The aééafatus may employ.ah indicator, such as a
(LED) light emitting diode, to give a:visual indication
that the power source unit is in a state of readiness and
fully charged.

The invention may be understood more readily and
various other features of the invention may become
apparent from consideration of the following description.

Embodiments of the invention will now be described
by way of examples only, with reference to the
accompanying drawings wherein:

Figure 1 is a block schematic diagram representing

one embodiment of the invention; and
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Figure 2 is a block schematic diagram representing
another embodiment of the invention.

Figure 3 is a perspective view of the first
embodiment of the present invention.

As shown in Figure 1, an apparatus constructed in
accordance with the invention is composed of a self-
contained power source unit 1 containing one or a number
of proprietary re-chargeable cells or batteries with an
input/ocutput 2 enabled with a two position function
select switch 3 with terminals 3' 3" connected to =a
controller 4. The controller 4 is connected through
terminals 3%! 3"" of the switch 3-via a polarity-charging
switch 6 and leads 15 to some form of connector 7
providing an input/output interface with the apparatus.
A connector 8 leads to means 21 for recharging the unit
1 from an external supply other than that of the wvehicle.
The connector 8 can be a mains connector and the means 21
can comprise a conventional mains transformer and
rectifier circuit. Alternatively the connector 8 may be
a socket receiving a plug with a d.c. charging voltage
from a separate charger.

A éensor 9 is used to detect the local ambient

temperature, and, in conjunction with the controller 4,
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adjusts the rate of current flow. An indicator 10,
typically in the form of a light emitting dicde (LED),
displays the charging state of the internal power source
unit 1.

The controller 4 serves to regulate the charging
current and/or voltage supplied to the connector 7 as
well as the charging current supplied back to the power
source unit 1 in dependence on the position of switch 3.
With the switch 3 in the first position a with the
terminals 3"' and 3"" connected through the switch 3 and
when no electrical external connections have been made,
the apparatus is in an off state. However, the internal
power source unit 1 may be recharged whilst the switch 3
is in this first position a). More partlcularly, when an
external charging source is connected via the connector
8, or the connector 7 1is connected to a vehicle battery
circuit, say via an auxiliary electrical socket of the
vehicle then the battery or batteries of the internal
power source unit 1 can be recharged. Typically the
auxiliary electrical socket is a cigarette lighter
socket. The connector 7 can however be replaced by clip
connectors (not shown) which can be directly connected to
a vehicle battery. The polarity change switch 6 may be

used if the polarity of connector 7 needs reversing to
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match the polarity of vehicle's earth.

With the switch 3 in the second position b and
the terminals 3' and 3" couanected through the switch 3
connection is made with the wehicle battery and charging
of the vehicle battery can take place. In this mode the
apparatus can deliver a trickle charge current which is
preferably used overnight or for a few hours prior to
the vehicle being used.

The controller 4 has another switch 11 which can be
used to boost thercurrent delivered by the controller 4
for a limited time. This is useful when there is
insufficient time to provide a few hours trickle charge.
Typicall?t on trickle charée; fhe charge current
delivered by the apparatus of the présent invention is
of the order of 25 to 150 milliamps (mR) whilst in the
boost mode the charge current is between 150 and 500
milliamps (mA). Provision can be made so that in the
event of the internal power source 1 being discharged to
a preset 1level, the apparatus will switch off
automatically thus preventing the internal power source
unit 1 from being discharged to too great an extent.

In. the version of the apparatus shown in Figure 2,
the same reference numerals have been used as in Figure

1. The various switching modes are here selected by
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electromechanical or electronic switches 3, 6, 1l instead
of manual switches 3, 6, 11. The switches are controlled
by a microprocessor 12 which is programmed to set up
predetermined operational cycles. A key pad 13 co-
operating with a display 14 can be used to vary the
operation of the apparatus. A polarity detecting means 6
determine the polarity of the wvehicle's auxiliary socket
in relation to the leads 15 of the apparatus and alters
the polarity of the leads 15 automatically if the
detected polarity is incorrect. Since nat all vehicles
are equipped with a negative earth, this feature may
avoid expensive disablement of a vehicle's electrical
system. o -

The key pad 13 can also be used té set up the boost
function with the switch 11. Although the LED 10 1is
shown in Figure 2 this function can also be taken over by
the display 14.

Figure 3 shows a perspective view of a housing 16 of
the first embodiment but many modifications may be made.
Preferahly, the dimensions are such that the apparatus
may conveniently be placed in a glove-~box or under a
seat. .Typically the base dimensions of the housing 16

are 8 cm x 16 cm and the height 5 cm.
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10

CLAIMS

1. An apparatus for charging a vehicle battery in-situ,
comprising a power source unit comprising one or more
re-chargeable electrical cells, a controller for
regulating the current and/or voltage delivered to the
vehicle battery; and switch means operable to change the
output from the controller between a lower trickle charge
mode and a higher boost current mode.

2. An apparatus according to Claim 1, wherein the
current delivered by the apparatus in either mode is
below one ampere.

3. An apééfatus according to Ciaim 1 or 2, wherein the
current delivered to the battery when the output of the
controller is at the lower trickle charge mode is of the
order of 25 to 150 milliamps.

4, An apparatus according to Claim 1, 2 or 3, wherein
the current delivered to the battery when the output of
the controller is at the higher boost charge mode is of
the order of 150 to 500 milliamps.

5. An apparatus according to any one of Claims 1 to 4,
and further comprising a second switch means for
connecting the power source unit to the vehicle battery

to enable energy to be transferred from the unit to the
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11

vehicle battery or to enable energy to be transferred to
the unit. from either the vehicle charging system or
another charging system.

6. An apparatus according to any one of the preceding
claims wherein the electrical cells of the power source
unit are low power proprietary rechargeable batteries.

7. An apparatus according to Claim 6, wherein the
proprietary batteries comprise dry rechargeable cells.

8. An apparatus according to any one of the preceding
claims and further comprising another or a third switch
means for changing the polarity of the interface between
the apparatus and the electrical system of the vehicle.
9. An aééaratus according i& Claim 8 and further
comprising a polarity detecting means which actuates the
other or third switch means automatically.

10. 2An apparatus according to any one of the preceding
claims and further comprising a microprocessor for
controlling the operation of the apparatus over various
time cycles and a key pad and display for setting up the
functions of the microprocessor.

11. An apparatus according to any one of the preceding
claims -wherein there is provided indicating means to
indicate the condition of charge of the power source

unit.
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12. An apparatus according to any one of the preceding
claims and further comprising transforming and rectifying
means to enable the power source to be recharged from a
domestic electrical supply.

13. An apparatus according to any one of the preceding
claims further comprising ‘temperature sensing means
which can vary the rate of charging depending on the
ambient temperature.

14. An apparatus according to any one of the preceding
claims, wherein the power source unit provides a wvoltage
no greater than the voltage of the vehicle battery.

15. An apparatus substantially as described with
reference to and as illustrated in Figure 1, 2 or 3 of

the accompanying drawings.
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Initial* No | Number3 Code2| Code?| Date Applicant of cited Passages or Relevant T
Document .
Figures Appear
SYMBOL
1 05457 CA 8 2005-06-21 TECHNOLOGIES INC
FMPIRE LIGHT LTD;
2 novar7 CA A 1907-10-15 lMIESS JACOB HENRY
3 18796 CA 8 2008-01-15 KANTREX INT
4 37883 CA 8 2011-06-08 CHERVON LTD
TECHTRONIC
5 45036 CA 8 2013-02-11 HUTDOOR PROD TECH
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Application Number 16450422
Filing Date 2019-06-24
INFORMATION DISCLOSURE First Named Inventor | NOOK
STATEMENT BY APPLICANT | ——— prw—
( Not for submission under 37 CFR 1.9%)
Examiner Name DIAO
Aftorney Docket Number 054985-000055-UUS-05
6 P000/024108 WO A1 2000-04-27 CENTURY MFG. CO.
7 |poosi038952 o A2 |20050428 |BLACK & DECKER INC. [ Somesponds to EF
8 |poor1e8 hu A |19980730 |[FLOREAUTOMOTIVE
ASIA BRIGHT IND English Abstract
9 P015-115979 P A 2015-06-22 HONG KONG CO LTD; attgche d hd
SFJ CORP
HUIZHOU HUAYITONG | English Abstract
10 |flo4118374 CN A 2014-10-29 TECHNOLOGY CO LTD | attached IZ'
SHENZHEN
SIBEISHENG English Abstract
11 01947042 CN U 2011-08-24 | ECTRONIC attached X
TECHNOLOGY CO LTD
HUIZHOU HUAYITONG | English translation
12 p03211234 CN U 2013-09-25 TECHNOLOGY CO LTD | attached IX'
English Abstract
13 03504235 CN U 2014-03-26 | UO WUQIANG attached X
SHENZHEN SBASE English Abstract
14 P03522157 CN U 2014-04-02 FLECTRONICS attgche d X
TECHNOLOGY CO LTD
If you wish to add additional Foreign Patent Document citation information please click the Add button | Add
NON-PATENT LITERATURE DOCUMENTS Remove
. . Include name of the author {in CAPITAL LETTERS), title of the article (when appropriate), title of the item
Examiner| Cite S : . '
e (book, magazine, journal, serial, symposium, catalog, etc), date, pages(s), volume-issue number(s), TS
Initials No . ; .
publisher, city and/or country where published.
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Examiner Name DIAO

Aftorney Docket Number 054985-000055-UUS-05

| td., 1 page.

[Copy of Report on the Filing or Determination of an Action Regarding a Patent or Trademark, filed 08/14/19,
NOCO Company, Inc. v. Shenzhen Lianfa Tong Technology Co., Ltd. and Shenzhen Meditek Tong Technology Co._,

The

NOCO Company, Inc. v. Sictec Instruments Company Limited, 1 page.

Copy of Report on the Filing or Determination of an Action Regarding a Patent or Trademark, filed 08/14/19,

The

112720, IPR2020-00944, 70 pages.

Copy of Decision Granting Institution of Inter Partes Raview, Patent Number 9007015, Application 14/325938 on

NOCO Company, Inc. v. Shenzhen Yike Electronics, 1 page.

Copy of Report on the Filing or Determination of an Action Regarding a Patent or Trademark, filed 05/28/20,

The

NOCO Company, Inc. v. Guangzhou Unigue Electronics Co_, Ltd. and Sui Cheng Limited, 1 page.

Copy of Report on the Filing or Determination of an Action Regarding a Patent or Trademark, filed 05/28/20,

The

NOCO Company, Inc. v. Zhejiang Quingyou Electronic Commerce Co, Lid_, 1 page.

Copy of Report on the Filing or Determination of an Action Regarding a Patent or Trademark, filed 05/28/20,

The

NOCO Company, Inc. v. Shenzhen GOOLOO E-Commerce Co_, Ltd_, 1 page.

Copy of Report on the Filing or Determination of an Action Regarding a Patent or Trademark, filed 05/28/20,

The

NOCO Company, Inc. v. Nice Team Enterprise Limited, 1 page.

Copy of Report on the Filing or Determination of an Action Regarding a Patent or Trademark, filed 05/28/20,

The

NOCO Company, Inc. v. Aukey Technology Co_, Lid_, 1 page.

Copy of Report on the Filing or Determination of an Action Regarding a Patent or Trademark, filed 05/28/20,

The

10

NOCO Company, Inc. v. Nekteck, Inc_, 1 page.

Copy of Report on the Filing or Determination of an Action Regarding a Patent or Trademark, filed 03/16/20,

The

11

NOCO Company, Inc. v. Medcursor, Inc., 1 page.

Copy of Report on the Filing or Determination of an Action Regarding a Patent or Trademark, filed 03/13/20,

The
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Aftorney Docket Number 054985-000055-UUS-05

Australian Patent Opposition #2, Notice of Opposition, Australian Patent Application No. 2019201559, Brown & Watson|

12 International Pty Ltd_, February 21, 2020, 1 page.

13 IThe offering for sale and sale by ATD Tools, Inc of a product identified as the ADT 5900 Jump Starter prior to July
P014.

14 Australian Patent Opposition #3, Notice of Opposition, Australian Patent Application No. 2020201223, Brown & Watson|

International Pty Ltd_, August 7, 2020.

15 [5erman Patent Opposition. German Patent Application No. 102014114997

16 D21 advertisement brochure of the opponent transmitted on 12-22-2013.

17 D22 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 D24a machine translation of D24

D25 data sheet of TOPCOMTECHNOLOGY CO., LTD., for the product “Universal Power Bank”, dated November 13,

21 P011.

22 D28 affidavit of the manager of the requesting party, 2013.

NOCO Exhibit 2005

EFS Web 2.1.18 ADC v. NOCO
IPR2024-00671

Page 932



Application Number 16450422

Filing Date 2019-06-24
INFORMATION DISCLOSURE First Named Inventor | NOOK
STATEMENT BY APPLICANT At Uni
.. nit 2859
( Not for submission under 37 CFR 1.9%)
Examiner Name DIAO
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23 (German Nullity Action, German Patent Application No. 202014011347 .5

[THE NOCO COMPANY v. RING AUTOMOTIVE LIMITED, HP-2020-000022, Grounds of Invalidity, In the High Court

24 bf Justice Business And Property Courts of England and Wales Intellectual Property List {ChD) 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
|1 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 NOCC COMPANY v. RING AUTOMOTIVE
| IMITED, HP-2020-000022, Grounds of Invalidity)

[THE NOCO COMPANY v. SHENZHEN VALUELINK E-COMMERCES CO., L1D, 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
Parly 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.

\ V. . ., Lase No. T:17-cv-U2209,
Defendents’ Amended Final Invalidity and Unenforceability Contents, In the US District Court of Northem Chio,

28 Fastern District. The Powerall PBJS12000RD Jump Starter (“Powerall Jump Starter”), offered For sale by Gryphon
Mobile Electrenics at least as early 11/5/13; The Lightning 12V Jump Starter {“Lightning Jump Starter), offered for sale
by Pilot, Inc. at least as early 3/14; The L3 Model Jump Starter, offered for sale by Shenzhen Tsevie Co as Early

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
bages); Annexure SL4 (18 pages); Annexure SL-3, JP 3185027 (14 pages); Annexure SL-6 of English Translation of
P 3185027 (17 pages) and US 2004/0130298 (14 pages).

IThis Portable USB Charger Battery Pack Can Also Jump Start Your Car {viewed on Intermet on October 27, 2020]
30 KURL: https://iwww_howto geek.com/179499/this-portable-usb-charger-battery-pack-can-also-jump-start-your-car/>,
bublished on January 13, 2014.

Clore Automotive, LLC, U.S. International Trade Commission, Investigation No. 337-TA-1256, RESPONSE OF

31 CLORE AUTOMOTIVE, LLC TO THE AMENDED COMPLAINT AND NOTICE OF INVESTIGATION, pages 150-151.
37 Peltran USA, LLC, U.S. International Trade Commission, Investigation No. 337-TA-1256 DELTRAN USA, LLC'S
RESPONSE TO THE AMENDED COMPLAINT AND NOTICE OF INVESTIGATION, pages 196-219.
Bchumaker 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

BCHUMACHER 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.

NOCO Exhibit 2005

EFS Web 2.1.18 ADC v. NOCO
IPR2024-00671

Page 933



Application Number 16450422

Filing Date 2019-06-24
INFORMATION DISCLOSURE First Named Inventor | NOOK
STATEMENT BY APPLICANT At Uni
.. nit 2859
( Not for submission under 37 CFR 1.9%)
Examiner Name DIAO

Aftorney Docket Number 054985-000055-UUS-05

Best Buy Co., Inc.., U.S. International Trade Commission, Investigation No. 337-TA-1256, RESPONSE OF BEST BUY

34 CO., INC. TO THE FIRST AMENDED COMPLAINT AND THE NOTICE OF INVESTIGATION, pages 69-71.

[5uangdong Boltpower Energy Co, Ltd_, U.S. International Trade Commission, Investigation No. 337-TA-1256,
35 RESPONSE OF GUANGDONG BOLTPOWER ENERGY CO., LTD. TO THE FIRST AMENDED COMPLAINT AND
ITHE NOTICE OF INVESTIGATION, pages 73-74.

inplus North America, Inc. U.S. International Trade Commission, Investigation No. 337-TA-1256, RESPONSE OF
36 INPLUS NORTH AMERICA, INC. TO THE AMENDED COMPLAINT AND THE COMMISSIONER'S NOTICE OF
NVESTIGATION, Exhibit B, pages 1-5.
37 Autozone, Inc.,, U.S. International Trade Commission, Investigation No. 337-TA-1256, RESPONDENTS AUTOZONE,

INC. AND BEST PARTS, INC'S RESPONSE TO THE AMENDED COMPLAINT AND NOTICE OF INVESTIGATION.

enzhen Carku [echnology Co., Lid., 0., Lid_, Anhigravily Batlenes , Gooloo Technoligies LLC, Grea
Neck Saw Manufactures, Inc., Horizon Tool, Inc., MATCO Tools Corporation, Nekteck, Inc., Paris Corporation,
38 Powermax Battery (U.S.A.), Inc., and Shenzhen Gooloo E-Commerce Co., Ltd. U.S. Intemational Trade Commission,
Investigation No. 337-TA-1256, SHENZHEN CARKU TECHNOLOGY CO., LTD_, 70MAI CO., LTD., ANTIGRAVITY
BATTERIES LLC, GOOLOO TECHNOLOGIES LLC, GREAT NECK SAW MANUFACTURERS, INC., HORIZON

almart Inc_, U_S_ International Trade Commission, Investigation No. 337-TA-1256, RESPONSE OF WALMATR INC
39 O THE COMPLAINT OF THE NOCO COMPANY UNDER SECTION 337 OF THE TARIFF ACT OF 1930 AND
NOTICE OF INVESTIGATION

Bmartech Products, Inc_, U.S. International Trade Commission, Investigation No. 337-TA-1256, RESPONDENT
40 BMARTECH PRODUCTS, INC.’S RESPONSE TO THE COMPLAINT UNDER 337 OF THE TARIFF ACT OF 1930,
AS AMENDED, AND NOTICE OF INVESTIGATION, pages 98-102.

Halo?2Cloud, 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
INVESTIGATION, pages 141-142.

QVC, Inc., U.S. International Trade Commission, Investigation No. 337-1256, RESPONSE OF QVC, INC. TO THE

42 BECOND AMENDED COMPLAINT AND NOTICE OF INVESTIGATION, pages 144-145.
43 IP re Certain Portable Battery Jumpstarters and Components Thereof, 3370TA01256, United States International
rade Commission (March 17, 2021); Respondents Initial Invalidity Contentions, 14pages

44 Fairchild MC78XX/LM78XX/MC78XXA 3-Terminal 1A Positive Voltage Regulator

NOCO Exhibit 2005

EFS Web 2.1.18 ADC v. NOCO
IPR2024-00671

Page 934



Application Number 16450422

Filing Date 2019-06-24
INFORMATION DISCLOSURE First Named Inventor | NOOK
STATEMENT BY APPLICANT At Uni
.. nit 2859
( Not for submission under 37 CFR 1.9%)
Examiner Name DIAO

Aftorney Docket Number 054985-000055-UUS-05

45 | JSB Battery Charging 1.2 Compliance Plan, Rev. 1.0

46 |Kysemi XR3403

47 |ITexas Instruments LM2621

48 1JSB Implementers Forum, Inc., Battery Charging Specification, Revision 1.1
49 [Carku Epower-20B catalog information

50 1 JSB 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| Add

EXAMINER SIGNATURE

Examiner Signature Date Considered

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through a

citation if not in conformance and not considered. Include copy of this form with next communication to applicant.

1 See Kind Codes of USPTO Patent Documents at www.USPTO.GOV or MPEP 901.04. 2 Enter office that issued the document, by the two-letter code (WIPO
Standard ST.3). 2 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 WIPQ Standard ST.16 if possible.  Applicant is to place a check mark here if

English language translation is attached.
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INFORMATION DISCLOSURE
STATEMENT BY APPLICANT

( Not for submission under 37 CFR 1.9%)

Application Number 16450422
Filing Date 2019-06-24
First Named Inventor | NOOK

Art Unit 2859

Examiner Name

DIAO

Aftorney Docket Number

054985-000055-Us-05

CERTIFICATION STATEMENT

Please see 37 CFR 1.97 and 1.98 to make the appropriate selection({s):

That each item of information contained in the information disclosure statement was first cited in any communication
from a foreign patent office in a counterpart foreign application not more than three months prior to the filing of the

information disclosure statement. See 37 CFR 1.97(e)(1).

OR

That no item of information contained in the information disclosure statement was cited in a communication from a
foreign patent office in a counterpart foreign application, and, to the knowledge of the person signing the certification
after making reasonable inquiry, no item of information contained in the information disclosure statement was known to
[ ] any individual designated in 37 CFR 1.56(c) more than three months prior to the filing of the information disclosure

statement. See 37 CFR 1.97(e){(2).

See attached certification statement.

The fee set forth in 37 CFR 1.17 (p) has been submitted herewith.

X A certification statement is not submitted herewith.

SIGNATURE
A signature of the applicant or representative is required in accordance with CFR 1.33, 10.18. Please see CFR 1.4(d) for the

form of the signature.

Signature {William L. Klima/ Date (YYYY-MM-DD) 2022-06-10

Name/Print William L. Klima Registration Number 32422

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the
public which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.5.C. 122 and 37 CFR
1.14. This collection is estimated to take 1 hour to complete, including gathering, preparing and submitting the completed
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S.
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria,

VA 22313-1450.
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your submission of the
attached form related to a patent application or patent. Accordingly, pursuant to the requirements of the Act, please be advised
that: (1) the general authority for the collection of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited
is voluntary; and (3) the principal purpose for which the information is used by the U.S. Patent and Trademark Office is to
process and/or examine your submission related to a patent application or patent. If you do not furnish the requested
information, the U.S. Patent and Trademark Office may not be able to process and/or examine your submission, which may
result in termination of proceedings or abandonment of the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1.

The information on this form will be treated confidentially to the extent allowed under the Freedom of Information Act
(5 U.5.C. 552) and the Privacy Act (5 U.5.C. 552a). Records from this system of records may be disclosed to the
Department of Justice to determine whether the Freedom of Information Act requires disclosure of these record s.

A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence to a
court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of settlement
negotiations.

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.

A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for
the information in order to perform a contract. Recipients of information shall be required to comply with the
requirements of the Privacy Act of 1874, as amended, pursuant to 5 U.S.C. 552a(m).

A record related to an International Application filed under the Patent Cooperation Treaty in this system of records
may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property Organization, pursuant
to the Patent Cooperation Treaty.

A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of
National Security review (35 U.5.C. 181) and for review pursuant to the Atomic Energy Act (42 U.5.C. 218(c)).

A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or
his/her designee, during an inspection of records conducted by GSA as part of that agency's responsibility to
recommend improvements in records management practices and programs, under authority of 44 U.S.C. 2904 and
2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection of records for this
purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not be used to make
determinations about individuals.

A record from this system of records may be disclosed, as a routine use, to the public after either publication of
the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.5.C. 151. Further, a record
may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed in
an application which became abandoned or in which the proceedings were terminated and which application is
referenced by either a published application, an application open to public inspections or an issued patent.

A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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JP2002141058A BATTERY TERMINAL CAP

Applicants: YAZAKI CORP
Inventors: OGING YASUSHI

Classifications:
[1ad HOTME34; HOTRETE; (IPCH-TY: HOTMZ2/34; HOIR4/7(;
CRC YO2E80/10 (EP}

Priorities: JP20003388104 2000-11-02
Application: JP2002141086A-2000-11-02
Publication: JP2002141056A-2002-05-17
Published as: JP2002141056A
BATTERY TERMINAL CAP

Absiract

PROBLEM TO BE SQLVED: To enable simply performing the instaliation of the brackest on the terminal on cable side without
fitling forcibly. SOLUTION: The batlery terminal cap is comprised of g bracket 70 thatl covers the connection part 58 of the cable
side terminal 85 and the cabie 10 by being instaliad on the cable side terminal 85 of L-shape in side visw 10 be connectad with
the battery terminal 1 and a cap body 40 that covers the baltery terminal 1 and the cable side terminal 58 by being installed on
the bracket 70. The bracket 70 is formed in 2 box shaps having a right and lsft both sids wall 72 for structuring the racelving part
71 of the cable side terminal, a back side wall 74, and a csiling wall 73, and is made in free opening and shuiting In a right and
left half split shape by a hinge 84 provided on the back side wall 74, Further, locking parts 82, 82 that lock the bracket 70 in a
closed state arg provided, and an engaging part 85 that sngages with the engaged part 61 of the cable side lerminal 55 inserted

into the recelving part 71, whan the bracket 70 is closed, is provided on the right and left both side walls 72.

https://worldwide.espacenet.com/patent/search/family/018811493/publication/JP2002141056A?q=JP2002141056
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JPZ2008146008A BATTERY MODULE, BATTERY CASE, AND BUNDLE DEVICE AND BUNDLE METHOD OF BATTERY CASE

z

Applicants: NISSAN MOTOR
fnventors: OTA MASAYASU

Classifications:
IPC MHOTBI2/10;
CPRC YO2RESG/MO (EPY;

Prioritiss: JP2008332300A 2008-12-08

Application: JP20068332306A-2006-12-08

Publication: JP2008146998A-2008-06-28

Published as: JP20081460808A,JP5082054B2

BATTERY MODULE, BATTERY CABE, AND BUNDLE DEVICE AND BUNDLE METHOD OF BATTERY CASE
Abstract

PROBLEM TO BE SOLVED: To provide a battery module capable of coping with the same kind of module even if the connection
route of a bus bar is simplifisd and capable of preventing a short circult of culput electrodes. SOLUTION: The baltery module 30
is constifuted of a laminats 20 of a plurality of unit cells 10 and a batlery case 40 1o house the unit call laminate 18, The battery
case 40 is formed by dividing into a lowsr case 42 of box shape with the upper side open and an upper case 41 of box shape
with the lower side open. The unit cell laminate 20 is housed in the battery case 40 so as o combine the opening side of the
upper and the lower casas 41, 42, and the opening end fringe parts of the upper and the lower cases 41, 42 ars doubly bundied
at the middie part in lamination direction of the unit celf laminate 20 {o form a jointing part 43, and the unil cell laminale 201is
sealed, COPYRIGHT: (C)2008,JPO&INPIT
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CAT054575 BATTERY

Y,

Applicants: SYMBOL TECHNOLOGIES INC [US]
Inventors:

Classifications:

Prioritiss: US1B803803F 2003-07-08

Application: CA1084578-2003-12-3C

Publication: CA10584578-2008-06-21

Published as: AUTS72888; CAT054573;LS4884368
BATTERY

Abstract

Espacenet — search results

The design is Tealures of shape, configuration, patlern and omament of the batlery as shown in the drawings in solid

fines. Drawings of the design are inciuded Figure 1 is a perspaciive view of the {op, Tront and right side of the designFigure 2is a
parspeclive view of the lop, back and right side thereofiFigure 3 is a top view thereof Figure 4 is a botfom view thersofFigure §
is a right side view, the left side being a mirror image;Figure § is a front view thereof; andFigure 7 is & back view thereof,
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Y,

Applicants: XANTREX INT
Inventors:

Classifications:

Prioriiss: CA118798F 20081222
Application: CA1187868-2006-12-22
Publication: CA1187868-2008-01-15
Published as: CAT187365

MOBILE POWER SOURCE

Abstract

Espacenet — search results

The Design consists of the Tealures of shaps and configuration of the MOBILE POWER SCURCE shown in the drawings. The
portions shown by stippled ines are parl of the article but do not form part of the design. Drawings of the Design are included, in
which:Figure 1 is a perspective view of a MOBILE POWER SQURCE according o our new design;Figure 2 is a front slevational
view of the MOBILE POWER SQURCE of Figure 1;Figura 3 is a rear slevational view of the MOBILE POWER SQURCE of
Figure 1;Figure 4 is a fop plan view of the MOBILE POWER SOURCE of Figure 1;Figure 5 is a bottom view of the MOBILE
POWER SOURCE of Figure 1;Figure 8 is a lefl hand side slsvational view of the MOBILE POWER SQURCE of Figurs 1.Figurs

7 is & right hand side slevational view of the MOBILE POWER SQURCE of Figurs 1;
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Inventors:

Classifications:

Priorities: CAT45036F 2012-03-30

Application: CA14803868-2012-03-3C

Fuldication: CA1450368-2013-02-11

Published as: CA1450368

BATTERY

Abstract

Espacenet — search results

The design consists of the shape and configuration of the BATTERY as shown in the drawings Representations of the dasign are
shown in the figures wherein:Fig. 1 is a front perspective view of a baltery; andFig. 2 is a front view of the batlery shown in Fig.
1. The stippled lines in the drawings do not form part of the present design.
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