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The ’023 and ’243 Patents

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 clectrical 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 con-
nected 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 jumpedt thereby causing a
short circuit resulting in sparking and potential damage to
batteries and/or bodily injury.

EX1001 (023), 1:8-24;

‘023 Paper 6, pp. 8, 10-11, 20-21, 62;
see also EX1001 ('243), 1:10-25;
’243 Paper 1, pp. 7-10, 15, 56
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The ’023 and ’243 Patents

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 polanty, the
optocoupler LED 11 will not conduct current. and is there-
fore turned off, providing a *1”" or high output signal to the
MCU 1. The car battery 1solation 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 1)7 in the lead conductor of pin 1 (associated
with the positive terminal CB+), such that if the batterv 72
is connected o 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
hooster device. EX1001 (023), 5:27-30, 5:32-36;

‘023 Paper 6, p. 64;
see also EX1001 (°243), 5:36-39, 5:41-45;

’243 Paper 1, pp. 63
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Prosecution of the ’023 Patent

Original claims
as filed (June 24, 2019)

EX1002 (C023), p. 40;
‘023 Paper 6, p. 15

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE

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

an internal power supply:

an putput port having positive and negative polarity outputs;

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

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

11. The apparatus of claim 1, further comprising a USB charging port configured to provide

charging power from an extemal power source to said intermal power supply.




Prosecution of the ’023 Patent

Preliminary Amendment
(Oct. 17, 2019)

EX1002 ("023), pp. 88-89;
‘023 Paper 6, p. 15

1. (Cumently Amended) A stani confl for jump starting
a discharged or dapleted vehicle angine baltery. the apparatus Comprising.

an intemal power supply;
an output [[port]) device confioured for connection 1o the wehicle battery. the cutpuat

device having a positive polarty oulpul device and a negative polarity euipets guipgl
device,

avehicle battery isolation sensor connected in a first cicuit with [[said] the positive

polarity ouiput device and the negative polarity exdssds output device, the vehicle battery

isolation sensor configured to delect a presence of [[a] the vehicle battery connectied
betwean [[[said]) the, posilive polarity culputl device and the negative polarity euiputs
output dev ica;

a reverse polarnity sensor connected in a second circuit with [[said]] he positive
polarity cutput device and the negative polarty swtewts oulpul device, the reverse polarity
sensor configured 1o detect a polarity of [[a]] the wehicle batlery connecled between
[[said]] the positive polarity oulput and the negative polarity ewpds oulput

a power [[FET]] switch connected between [[said]] the internal power supply and
[[said]]) the output [[pon) device, and

a microcontroller configured to meceve one or mom inpul signals from-—said
penerated by the vehicle isolation sensor and [[said]] the reverse polarntly sensor, and (o
provide an output signal to [[said]] the power [[FET]] switch, such that [[said]] the power
[[FET]) switch is tumed on to connect [[said]] the internal power supply 1o [[said]] the
output [[port] device in response to the one or more input signals from both the [[said]]
sensors indicating the presence of a wehicle batiery ateaid-connected (o the output [[port]]
device and a proper polarity connection of positive and negative terminals of [[said]) the

vehicle battery with [[said]) the positive and negative polarity swtsds. output devices.

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE



Prosecution of the ’023 Patent

Preliminary
Amendment
(Mar. 6, 2020)

EX1002 (023), pp. 113-114;
‘023 Paper 6, p. 15

1. (Cumently Amendad) A jump staning apparatus configured for jpemp-starting boosting
or charging a dischargad-or depleted or discharged vehicle battery having a posilive
polarty battery temminal and a negative polarity ballery terminal, the ump starting
apparatus comprising:

an internal power supply;

B I g R L s T R~ T S T
B = B et

a positive polarity battery terminal connector configured for connecting the jump

slarling apparatus to the posilive polarity battery terminal of the depleted or discharged
patieny. [[and]]

St g S S | S e e e ek S

a neqative polarity battery teminal connector confiqured for connedling the jumpe

starting appamius io the e polarly batiery ierminal of ihe depleted or dischar

battery.

avehizle battery sslation pesence sensor or circuit connected in a first circuit with
the positive polanty sulpad-device batlery lerminal connecior and the negative polarity
suipuddavice battery terminal connecior, the wehicle batlery isslaties presence sensor or

circuit configured o detect a presence of the wehicle depleted or discharged battery when

connected between the positive polarnly swtpetdasics. battery terminal conneclor and the

negative polarity ~baodice battery temminal connector

a reverse polarity sensor or circuil connected in a second circuit with the positive
polarity stgedt-davice ballery lerminal conneclor and the negative polarily swipet-davice
battery teminal connecior, the reverse polarity sensor configured to detect a polarnity of
the vehicls depleted or discharged batlery connected between the positive polarity swlpat
battery terminal connecior and the negative polarity swteest batterny teminal conmectorn

a power switch or circuit connected in circuil between the intemal power supply
and the sulpad-dasise the positive and negative polarity batterny terminal connectors: and

a microcontroller configumed 1o receive sae-ormoreiapd siacale sacaralad 5
signal provided by the wahicla ballery isslatiss presence sensor of circuil and receive
anocther input signal provided by the reverse polarnity sensor or circuil, and [[to]] provide
an outpul signal 1o the power swilch, ssshthaltha pogpar cudioh je bomad oo to cooman
D L = e e = e Y .
Moo e e e e e s me e e

. . . ad )

wherein the power switch or circuit electrically swilches the internal power supply
to connect with the depleted or discharped battery only when the depleted or discharged
battery is determined by the microcontmller o be present in esponse to the signal

provided by the battery presence sensor or circuil and connecled o the depleted or

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE

dischamed battery with comec! polarity in response to the sional provided by the everse

polarity sensor.




Amendment
(Jan. 12, 2021)

EX1002 ("023), pp. 256-258;
’023 Paper 6, p. 16

Prosecution of the ’023 Patent

1. (Curmently Amendad) A jumpstariing spparsius configuned for boosting or changing
& deplsted or dischanged batery having a positve polanity batery temingl and 2 negstive
polamty batiery teminal, the jump starting spoerstus comprisng:

S iEREk B power supply

= positve polanty batierny terminal connecior configured for conmedting the jumo
siaring Spparatus o the positve polarty batiery eminal of the deplsted or discharged
batery;

& negatve polanty baiiery terminal comnector configured for conmecting e ump
Sarting Spparstus 1o the negative polanty batery Emminal of the depleted or dscharged
batiry,

S DFEY - FEESES 55 SIF I DT DO SIS 0B S SO W T S DS A e
polasity b thery darminal cornesio rand the regstive polary b sitery_seminal oormeator,
TS - D DS Y DISE ST E- S 5SSO DU 00V S 00 S0 -3 S S E T T
TS SO0 < THE TN 0D S - WLV SRS TS TS DB S D HE YDy
W THOE] 00 VEDIY STEHNE S0 e DTS DEtke i sTEl TN nediar

B TSNS S DOSAY SN0 T 0T DFCUR CONVETET -8 S STONYD DFCUR WAN TS DDS A e
polasiy-ba tiory-iomminal-cornooio r-and-the-Regative polarty.b sitory-torminal .connoolor,
FrE - TSNS & DOMEH Y5505 09 00 Va0 S0-50 0 S4501-5 D0 Y -0F 1N O80e e 0 rdischa g e

A mirooorroler —oorigurad {0 Felak e a3 EIRE DR Ie0 Dy e Dafsry
=t T =TS e T Tl T e o T B g T I =t B =T N B R o)
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By R0 CONR S WHN NS 05 S0 O DI BCN 080 DSy On WS R NS GRS o
GIECNE 080058 SR I8 0 S &MU RS -Dy A heJml Focoriroil & 10 D e O eESn R e RES 10
S IS DR IS 0D Y- DS DS 1S Py D P BESSD 8BS REDF-OF —iuli-and-conrs dsd dodhs
S0 S S00F DS NSO ST DS ey N-00 TS 3 D0 S A y B EDDRES 0 N8 B RS or o oED

Ty AN P SFES DO SRy ESNEDF-

8 power swilch or cirouil configured to tum on power from e power supoly 1o e
posive and negsetve polarity bafieny tenminal conneciors,

8 conitrol sysiem or ciroul connecied 0 and contmiiing e power Swilch, the

gsystem or ciouit configured to delect wheiher the positive and negaiive polarity betieny

fEminal connedors NEve 8 pmper connechon Wit e positive and negstive polanty

Inaiiary—oonn ool od_baiwes A o posiive—polariy_bsit ery_terminel-oorresior-and-e | || 20
[ R P SR PRt T e Ee chi tine r

8. powar_Bwioh oF oFDy i conre dled_in oFoull belwesn ihe_inlemal powar Bupply 8 USH connecior configured for connedling io ©e LISH changer and providing
& ha poERive-and-Re 05Hve PO larly D ol ary So Fmi Rl CoRRaoiors -amnd charnge input from e US B charger through e USE connector to the USE charge :iu.i_;l
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Prosecution of the ’023 Patent

Amendment
(Oct. 25, 2021)

EX1002 ('023), pp. 478-479;
‘023 Paper 6, pp. 17-18

1. (Currently amended) A jump starting apparatus configured for boosting or charging
a depleted or discharged battery having a positive polarity battery terminal and a negative
polarity battery terminal, the jump starting apparatus comprising:

a power supply;

a positive polarity battery terminal connector configured for connecting the jump
starting apparatus to the positive polarity battery terminal of the depleted or discharged
battery;

a negative polarity battery terminal connector configured for connecting the jump
starting apparatus to the negative polarity battery terminal of the depleted or discharged
battery;

a power switch or circuit configured to turn on power from the power supply to the

positive and negative polarity battery terminal connectors;

a control system or circuit connected to and controlling the power switch, the
control system or circuit configured to detect whether the positive and negative polarity
battery terminal connectors have a proper or improper connection with the positive and
negative polarity battery terminals of the depleted or discharged battery prior to turning
on the power switch or circuit;

a USB input charge circuit connected to the power supply, the USB input charge

circuit comprising @ DC/DC converter, the USB input charge circuit configured for

converting power from a USB charger to increase charge voltage and-surrant for charging
the power supply, and

a USE 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 [[to]] and the USB input charge circuit

to the power supply.

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE
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Prosecution of the ’023 Patent

Argument made
with Amendment
(Oct. 25, 2021)

EX1002 ("023), pp. 499-500;
‘023 Paper 6, pp. 17-18

Furthermore, Tinaphong in fact teaches away from attempting to modify the jump
starter of Richardson with the USB input connector and USB input charge circuit of
Tinaphong. Specifically, Tinaphong teaches applying a second stage DC-to-DC
converter circuit 22 acting as a low drop out, step down voltage converter/regulator to
convert the 5 volt DC signal provided on the USB charger input connector 24 from an
external source to a 3.7 volt DC signal on the output of the second DC-to-DC converter
circuit used to charge the lithium polymer battery 18 (see paragraph [0040]).

Dropping down the voliage as taught by Timaphong is the exact opposite and
wrong direction to the requirement of stepping up or increasing the charging voltage to
charge the internal lithium polymer battery 18 of Tinaphong to at least 12 V' so that the
apparatus could be modified to become or be used as a jJump starier as asserted in this
rejection. Applicant disagrees with the rejection in attempting to use the teaching of
Tinaphong to further modify the combination of Richardson and Xinfang, which is
already defective, since again both Richardson and Xinfang do not disclose a USB input

connector and USE input charge circuit.

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE
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Prosecution of the ’023 Patent

Notice of Allowance
(Mar. 10, 2022)

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.

EX1002 (C023), p. 642;
‘023 Paper 6, p. 18

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE 12



Prosecution of the 243 Patent

Amendment
(Feb. 7, 2022)

24.  (Currently amended) A jump starting device for boosting or charging a
depleted or discharged battery having a positive battery terminal and a negative battery
terminal, the jump starter device comprising:

a power supply;

a positive battery connector for glectrically connecting the jump starter device to
the positive battery terminal of the depleted or discharged battery;

a negative battery connector for electrically connecting the jump starter device to
the negative battery terminal of the depleted or discharged battery;

a power switch connected in circuit with the power supply and the positive and
negative battery connectors, the power switch configured to switch power on or off from
the power supply to the depleted or discharged battery, the power switch configured to
switch power on enly when propery the jump starting device is connected to the
pesitive-and-negative-battery-connestors the depleted or discharged battery; and

a USB eharging input &

pewerseouree 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

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE

EX1002 (’243), pp. 485-495;
243 Paper 1, p. 13
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Prosecution of the 243 Patent

Argument made
with Amendment
(Feb. 7, 2022)

Furthermore, Tinaphong in fact teaches away from attempting to modify the jump
starter of Richardson with the USB input connector and USB input charge circuit of
Tinaphong. Specifically, Tinaphong teaches applying a second stage DC-to-DC

converter circuit 22 acting as a low drop out, step down voltage converterfregulator to

convert the 5 volt DC signal provided on the USB charger input connector 24 from an
external source to a 3.7 volt DC signal on the output of the second DC-to-DC converter
circuit used to charge the lithium polymer battery 18 (see paragraph [0040]).

Dropping down the voltage as taught by Timaphong is the exact opposite and
wrong direction to the requirement of stepping up or increasing the charging voltage to
charge the intemal lithium polymer battery 18 of Tinaphong to at least 12 V so that the
apparatus could be modified to become or be used as a jump starter as asserted in this
rejection. Applicant disagrees with the rejection in attempting to use the teaching of
Tinaphong to further modify Richardson, since again Richardson does not disclose a

USB input charge input and USB input charge circuit.

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE

EX1002 ("243), p. 476;
’243 Paper 1, p. 13
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Prosecution of the 243 Patent

Amendment
(June 15, 2022)

24, (Currently amended) A jump starting device for boosting or charging a
depleted or discharged battery having a positive battery terminal and a negative battery
terminal, the jump starer starting device comprising:

a power supply;

a positive battery connector for electrically connecting the jump starter device to
the positive battery terminal of the depleted or discharged battery;

a negative battery connector for electrically connecting the jump starter device to
the negative battery terminal of the depleted or discharged battery;

a power switch or switch circuit connected in circuit with the power supply and
the positive and negative battery connectors, the power switch or switch circuit

configured to switch power on eroff from the power supply to boost or charge the

depleted or discharged battery when connected between:-the-pewerswitch-cenfigured
to-switch-poweron-when-connected-to-the positive and negative battery connectors;
([and]]

a USB input connector; and

a USB charge circuit electrically connecting the USB input connector to the

power supply. the USB charge circuit comprising a DC-DC converter cohfigured to up-

convert voltage from the USB input connector to the power supply.

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE

EX1002 ("243), pp. 1777-1790;
’243 Paper 1, p. 13
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Prosecution of the 243 Patent

Argument made
with Amendment
(June 15, 2022)

Specifically, Balmefrezol does not disclose up-converting (i.e. increasing or
boosting) the voltage from the USB interface to the internal battery in an electronic device
(e.g. cell phone) let alone in a jump starting device. Further, Balmefrezol does not teach
or suggest up-converting (i.e. increasing or boosting) the voltage from the USB interface
to the internal battery, but instead teaches away from the claimed USB charging feature
by disclosing down-converting (i.e. decreasing or bucking) the voltage from the USB

interface to the internal battery of the electronic device.

EX1002 ("243), pp. 1794, 1797-1798;
’243 Paper 1, pp. 13-14

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE
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Specification’s Discussion of USB Input Charging

USB charge circuit 52 converts power from any USB
charger power source, charge voltage and current for charg-
ing the lithium battery pack 32. USB output 56 provides a
USB portable charger for charging smartphones, tablets, and
other rechargeable electronic devices. Operation indicator

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 12.4 VDC 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.

DEMONSTRATIVE EXHIBIT -
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EX1001 (023), 5:15-17, 7:21-29, Fig. 2C;
‘023 Paper 6, pp. 8-9; ’'023 Paper 15, p. 9
EX1001 (’243), 5:24-26, 7:32-38, Fig. 2C;
’243 Paper 1, pp. 7-8; '243 Paper 14, pp. 8-9
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Claim 1 Preamble

Limitation 1(a)
Limitation 1(b)

Limitation 1(c)
Limitation 1(d)

Limitation 1(e)

Limitation 1(f)

Limitation 1(g)

’023 Patent Claims

A jump starting apparatus configured for boosting or charging a depleted or discharged battery having a positive
polarity battery terminal and a negative polarity battery terminal, the jump starting apparatus comprising;:

a power supply;
a positive polarity battery terminal connector configured for connecting the jump starting apparatus to the positive
polarity battery terminal of the depleted or discharged battery;

a negative polarity battery terminal connector configured for connecting the jump starting apparatus to the negative
polarity battery terminal of the depleted or discharged battery;

a power switch or circuit configured to turn on power from the power supply to the positive and negative polarity
battery terminal connectors;

a control system or circuit connected to and controlling the power switch, the control system or circuit configured to
detect whether the positive and negative polarity battery terminal connectors have a correct polarity connection with
the positive and negative polarity battery terminals of the depleted or discharged battery prior to turning on the power
switch or circuit;

a USB input circuit connected to the power supply, the USB input circuit configured for
converting power from a USB power source to increase power voltage to the power
supply; and

a USB input connector connected to the USB input circuit, the USB input connector
configured for connecting to the USB power source and providing power input from the
USB power source through the USB input connector and the USB input circuit to the
power supply.

EX1001 (023), claim 1;
’023 Paper 6, claim listing

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE 18



Claim 1 Preamble

Limitation 1(a)
Limitation 1(b)

Limitation 1(c)
Limitation 1(d)

Limitation 1(e)

Limitation 1(f)
Limitation 1(g)

’243 Patent Claims

A jump starting device for boosting or charging a depleted or discharged battery having a positive
battery terminal and a negative battery terminal, the jump starting device comprising;:

a power supply;

a positive battery connector for electrically connecting the jump starting device to the positive
battery terminal of the depleted or discharged battery;

a negative battery connector for electrically connecting the jump starting device to the negative
battery terminal of the depleted or discharged battery;

a power switch or switch circuit connected in circuit with the power supply and the positive and
negative battery connectors,

the power switch or switch circuit configured to switch power on from the power supply to boost or
charge the depleted or discharged battery when connected between the positive and negative
battery connectors;

a USB input connector; and

a USB charge circuit electrically connecting the USB input connector to the
power supply, the USB charge circuit comprising a DC-DC converter
configured to upconvert voltage from the USB input connector to the
power supply.

EX1001 ("243), claim 1;
’243 Paper 1, claim listing

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE 19



Limitations in Dispute — 023 Patent

- ’023 Patent: Independent claims 1, 38, 39, 47, 52, and 54 and

Dependent Claim 32

« Ground 1:

NOCO does not dispute that Richardson and Zhao teach all limitations of the challenged claims.

NOCO only disputes motivation to combine the “USB input circuit” and “USB input connectors” of Zhao with
the portable jump starter of Richardson.

« Ground 2:

NOCO does not dispute that Yu and Paparrizos teach all limitations of all independent claims except claim 52

NOCO only disputes motivation to combine the “USB input circuit” and “USB input connectors” of Paparrizos
with the portable jump starter of Yu.

NOCO also disputes that Yu and Paparrizos teach a DC-DC converter being turned on and off by a
microprocessor as required by independent claim 52 and dependent claim 32.

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE
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Limitations in Dispute — ’243 Patent

« ’243 Patent: Independent Claims 1 and 57 and Dependent Claims 2, 15, 17,
18, 51, and 54

* Ground 1:
« NOCO does not dispute that Richardson and Zhao teach all limitations of the challenged claims.

« NOCO only disputes motivation to combine the “USB input circuit” and “USB input connectors”
of Zhao with the portable jump starter of Richardson.

 Ground 3:
« NOCO does not dispute that Yu and Paparrizos teach all limitations of all independent claims.

« NOCO only disputes motivation to combine the “USB input circuit” and “USB input connectors” of
Paparrizos with the portable jump starter of Yu.

 Grounds 2/4:

« NOCO does not separately dispute any limitations or dependent claims in Grounds 2 and 4
relating to Dao

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE
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’023 — Grounds of Unpatentability

 Ground 1: Claims 1, 32, 38, 39, 47, 52, and 54 are
unpatentable under 35 U.S.C. § 103(a) in view of Richardson and
Zhao

 Ground 2: Claims 1, 32, 38, 39, 47, 52, and 54 are
unpatentable under 35 U.S.C. § 103(a) in view of Yu and Paparrizos

‘023 Paper 6, pp. 7-8
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’243 — Grounds of Unpatentability

* Ground 1: Claims 1 and 2 are unpatentable under 35 U.S.C.
§ 103(a) in view of Richardson and Zhao

* Ground 2: Claims 15, 17, 18, 51, 54, and 57 are unpatentable under 35 U.S.C. § 103(a) in
view of Richardson, Zhao, and Dao

« Ground 3: Claims 1, 2, 15, 17, 18, and 57 are unpatentable
under 35 U.S.C. § 103(a) in view of Yu and Paparrizos

 Ground 4: Claims 15, 17, 18, 51, 54, and 57 are unpatentable under 35 U.S.C. § 103(a) in
view of Yu, Paparrizos, and Dao

’243 Paper 1, pp. 6-7
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DEMONSTRATIVE EXHIBIT - NOT EVIDENCE

ABSTRACT

A method and apparatus provides supplemental power to an
engine. The method and apparatus includes a pair of conduc-
tive leads for connecting the supplemental power (o an engine
electrical system, one or more batteries connected in parallel
with one or more capacitors, a relay connected to the conduc-
tive leads, a shunt cable connecting the batteries and capaci-

tors to the relay and a processor for controlling the relay to
selectively apply electrical power to the engine electrical
system. The method and apparatus includes safety features to
reduce the risk of injury to the operator and damage to the
apparatus and/or engine electrical system.

EX1005, (54) & (57);
‘023 Paper 6, pp. 19-20;

’243 Paper 1, p. 15
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Richardson

SUMMARY

[0006] The present invention provides an apparatus and
method for temporarily delivering supplemental power to the
electrical system of a vehicle. The apparatus and method
performs real-time monitoring of all system parameters to
increase the safety and effectiveness of the unit’s operation
while providing additional parametric and diagnostic infor-
mation obtained before, during and after the vehicle starting
operation.

[0007] The present invention monitors the voltage of the
battery of the vehicle to be jump started and the current
delivered by the jump starter batteries and capacitors to deter-
mine if a proper connection has been established and to pro-
vide fault monitoring. For safety purposes, only if the proper
polarity is detected can the system operate. The voltage is
monitored to determine open circuit, disconnected conduc-
tive 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 one or more internal bat-
teries and capacitors to provide the power to the battery of the
vehicle to be jump started. Once the vehicle 1s started, the
vehicle’s electrical system may recharge the batteries and
capacitors before the unit automatically electrically discon-
nects from the vehicle’s battery.

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE

EX1005, [0006]-[0007];
‘023 Paper 6, pp. 19-20; ’023 Paper 15, p. 10
243 Paper 1, p. 15; 243 Paper 14, pp. 9-10
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Richardson

[0034] Ifone of'the push buttons 42 or 44 has been selected,
the system will compare the operator-configured starter volt-
age against the voltage of the vehicle to be started 28. The
Jjump starter 10 may be configured for 12, 18, 24,30, 36, 42 or
48 volts, for example, using a selector jumper 55. For
example, if the batteries 23 are both 12-volt batteries, the
system may be configured for 12- or 24-volt operation. For
example, if jumper 27 is placed across terminals 31, the
24-volt configuration may be selected. If jumper 29 is placed
across terminals 31, the 12-volt configuration may be
selected. If the batteries 23 are 12-volt batteries and a battery
25 is a 6-volt battery, 18- or 30-volt configurations may be
provided. For example, 1f jumper 27 is placed across termi-
nals 31, the 30-volt configuration may be selected. If jumper
29 1s placed across terminals 31, the 18-volt configuration
may be selected. It should be understood that two or more
batteries of the same or different voltage levels may beused to
meet the voltage requirements of the vehicle to be started|. If
the difference between the voltage selected and the voltage
measured 1s not within a predetermined range and tolerance
252, a “Wrong Selector Volts” message 1s displayed 254 on
the LCD 46 and further operation is prohibited until the
correct voltage 1s selected 256 at which point processing
returns to the main processing loop 210.

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE

EX1005, [0034];

‘023 Paper 6, pp. 31, 52, 54;
‘023 Paper 15, pp. 10-11
’243 Paper 1, pp. 25, 50
’243 Paper 14, pp. 9-11
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Richardson

[0055] Referring to FIGS. 1 and 2, a diode 35 may be
connected across the contact 34 to charge the capacitors 21
and jump starter batteries 22 from the vehicle charging sys-
tem 28. The charging system of the vehicle may be used to
charge the capacitors 21 and jump starter batteries 22. When-
ever the vehicle has a working charging svstem this will occur
as long as the cables are connected to the vehicle. This allows
the capacitors 21 and jump starter batteries 22 to be fully
recharged in about 1 to 5 minutes and can therefore start many
vehicles in a row without becoming discharged. Even in situ-
ations in which the jump starter batteries 22 may be dis-
charged to an extent that they alone may not be able to provide
the necessary power to start a vehicle, the capacitors 21 may
be rapidly recharged to start many vehicles in a row. This is
very useful when starting fleets of vehicles with dead batter-
ies.

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE

EX1005, [0055];

‘023 Paper 15, pp. 11-13;
’243 Paper 14, pp. 11-12
EX1044, 114
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Richardson

1. A method for delivering supplemental power from a
portable jump starter to an engine comprising the steps of:

positioning said portable jump starter proximate the
engine;

temporarily manually connecting conductive leads from
said portable jump starter to the electrical system of the
engine;

automatically selecting a voltage output of one or more
system batteries housed in said portable jump starter and
one or more system capacitors housed in said portable
jump starter,

verifying the polarity of the conductive leads;

providing an alert if said polarity is incorrect;

assessing the voltage level of said electrical system:

applying power from said system batteries and said system
capacitors to said electrical system;

monitoring the current output of said system batteries and
said system capacitors;

measuring one or more voltage levels to determine one or
more fault conditions;

examining the current through a shunt cable; and

electrically disconnecting said conductive leads from said
electrical system when the engine starts.

26. A portable jump starter for delivering supplemental

power to an engine comprising:

a pair of conductive leads for temporarily connecting the
jump starter to an electrical system of the engine;

one or more jump starter batteries;

one or more jump starter capacitors connected in parallel to
said one or more jump starter batteries;

a relay connected to said conductive leads;

a shunt cable connecting said jump starter batteries and
said jump starter capacitors to said relay; and

a processor for controlling said relay to selectively apply
electrical power from said jump starter batteries and said
jump starter capacitors to said electrical system of the
engine.

EX1005, Claims 1 and 26;
‘023 Paper 15, p. 10;
’243 Paper 14, pp. 9-10
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Richardson

The Board has already found, and NOCO does not dispute, that Richardson discloses all limitations of
the challenged claims aside from the USB limitations.

Claim 1 Preamble

Limitation 1(a)
Limitation 1(b)

Limitation 1(c)

Limitation 1(d)

Limitation 1(e)

Limitation 1(f)

Limitation 1(g)

A jump starting apparatus configured for boosting or charging a depleted or discharged battery having a positive
polarity battery terminal and a negative polarity battery terminal, the jump starting apparatus comprising:

a power supply;

a positive polarity battery terminal connector configured for connecting the jump starting apparatus to the
positive polarity battery terminal of the depleted or discharged battery;

a negative polarity battery terminal connector configured for connecting the jump starting apparatus to the
negative polarity battery terminal of the depleted or discharged battery;

a power switch or circuit configured to turn on power from the power supply to the positive and negative polarity
battery terminal connectors;

a control system or circuit connected to and controlling the power switch, the control system or circuit configured
to detect whether the positive and negative polarity battery terminal connectors have a correct polarity connection
with the positive and negative polarity battery terminals of the depleted or discharged battery prior to turning on
the power switch or circuit;

a USB input circuit connected to the power supply, the USB input circuit configured for converting power from a USB power source
to increase power voltage to the power supply; and

a USB input connector connected to the USB input circuit, the USB input connector configured for connecting to the USB power
source and providing power input from the USB power source through the USB input connector and the USB input circuit to the
power supply.
‘023 Paper 8, pp. 24-38; '243 Paper 7, pp. 24-28
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ABSTRACT

In one embodiment, a battery charger can include: (i) a step-
up converter configured to generate an output signal by boost-
ing a DC input voltage, where a threshold voltage is greater
than the DC input voltage; (i1) a charging control circuit
configured to receive the output signal from the step-up con-
verter, and to control charging of a battery; (i11) the charging
control circuit being configured to regulate the output signal
to maintain a charging current for the battery charging as a
trickle current when a battery voliage is less than the thresh-
old voltage: and (iv) the charging control circuit being con-
figured to charge the batiery direcily by the output signal
when the battery voltage is greater than the threshold voltage.

STEP-UP BATTERY CHARGING
MANAGEMENT SYSTEM AND CONTROL
METHOD THEREOF

EX1006, (54) & (57);

‘023 Paper 6, pp. 20-21;

243 Paper 1, p. 15
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BACKGROUND

Battery charging systems typically utilize a step-down
topology, with an input supplied by a power supply adapter,
and an output coupled to a single-cell battery, or multi-cell
batteries. A universal serial bus (USB) power supply system
usually has a rating power supply voltage of 5V. A single-cell
lithium battery can employ such step-down topology to
charge the single-cell battery. Step-up topology can be used in
battery management systems with series connected multi-cell
lithium batteries. [lowever, in some circumstances, such as
high input current or short-circuit at the output, if relatively
large current is used directly for charging, the electronic
device and/or its battery can be damaged.

SUMMARY

In one embodiment, a battery charger can include: (i) a
step-up converter configured to generate an output signal by
boosting a DC input voltage, where a threshold voltage 1s
greater than the DC mput voltage; (11) a charging control
circuit configured to receive the output signal from the step-
up converter, and to control charging of a battery; (ii1) the
charging control circuit being configured to regulate the out-
put signal to maintain a charging current for the battery charg-
ing as a trickle current when a battery voltage is less than the
threshold voltage; and (1v) the charging control circuit being
configured to charge the battery directly by the output signal
when the batterv voltage is greater than the threshold voltage.

In one embodiment, a method of controlling charging of a
battery can include: (1) boosting, by a step-up converter, a DC
input voltage to generate an output signal configured to
charge a battery; (11) comparing a battery voltage against a
threshold voltage, where the threshold voltage is greater than
the DC input voltage: (iii) regulating the output signal to
maintain a battery charging current to be a trickle current
when the battery voltage is less than the threshold voltage:
and (iv) charging the battery directly by the output signal
when the battery voltage is greater than the threshold voltage.

EX1006, 1:18-55;
’023 Paper 6, pp. 20, 31, 43; ’023 Paper 15, pp. 14-15

'243 Paper 1, pp. 15, 25-26, 35-37; 243 Paper 14, pp. 14-15
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Zhao

Referring now to FIG. 1, shown is a schematic block dia-
gram of a first example step-up battery charger or charging
management system 100, in accordance with embodiments of
the present mvention. This example battery charger can
include a step-up converter and charging control circuit 201.

The step-up converter can receive DC input voltage V,, and
may generate an output signal by boosting DC input voltage
V.- The output signal from the step-up converter can be
received by charging control circuit 201, and may be further
regulated or controlled for purposes of charging the battery or
battery device. The output of charging control circuit 201 can
charge a plurality of series connected (e.g., lithium) batteries.
as shown. For example, DC input voltage V', can be provided
to the step-up converter by a universal serial bus (USB)
charger, or any other suitable low voltage power supply sys-

tem.

EX1006, Fig 1, 2:63-3:11;
‘023 Paper 6, pp. 20, 25, 31, 43-45;
’243 Paper 1, pp. 15, 25-26, 35-37;
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Zhao

battery device. When battery voltage V,, 1s greater than
threshold voltage V., but less than final voltage V ;- (e.g.,
final voltage V.- can be about 8.4V if two lithium batteries
are connected in series), step-up converter control ¢ircuit 102
can maintain output current I_,  at a predetermined operating
current (e.g., when the predetermined operating current is
about 2 A, the corresponding trickle current can be about 200
mA), so as to charge the battery device with a substantially
constant current.

EX1006, Fig 1, 4:40-41;
‘023 Paper 6, p. 43; ’'023 Paper 15, pp. 13-14;
’243 Paper 1, p. 40; 243 Paper 14, pp. 13-14
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Dr. Fayed:

Zhao

19 Q. And so there's this three dots here or

20 ellipses in the pack which suggests that we could
21 add even more cells, connect them in series if we
22 wanted to?

48
A. That's what that normally mdicates m

schematics, correct.

Q. Okay. So our pack voltage could actually
g0 -- could go up above 12.6 volts here 1if we wanted
it to?

A. Yeah. If somebody 1s gonna use that crcuit
and choose to add more cells, they could do that,
yes. Or that figure leaves the room for domg that,
yes.

Syobh R b =

o oo =]

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE

EX1045, 47:19-48:9;
‘023 Paper 15, p. 14;

’243 Paper 14, p. 14
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Motivation to Combine

« A PHOSITA would have been motivated to modify the design of
Richardson’s jump starter to either:
1. Replace the existing charging circuitry with Zhao’s step-up charging
system and connect the output to Richardson’s jump starter batteries

or

2. Add Zhao’s step-up charging system and connect the output to
Richardson’s jump starter batteries as an additional and alternative
pathway for charging the jump starter batteries

’023 Paper 6, p. 45; EX1003 ('023), 1 88;
243 Paper 1, p. 42; EX1003 (’243), 1100
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Motvation to Combine

Reducing the need for proprietary chargers
Universal power source
Ease of use

Durability

EX1003 ('023), 1 89; ’'023 Paper 6, p. 46;
EX1003 ("243), 192; "243 Paper 1, pp. 36-37

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE

38



Motivation to Combine — USB Specification

1.2 Background

The USB port on personal computers is a convenient place for portable devices to draw current for charging
their batteries. This convenience has led to the creation of dedicated chargers that simply expose a
downstream USB port. This allows portable devices to use the same USB cable to charge from either a PC

or from a dedicated charger.

EX1025, p. 6;
‘023 Paper 6, p. 46;
'243 Paper 1, p. 37
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Motivation to Combine — Zhou

BACKGROUND

[0001] Rechargeable lithium ion (Li-ion) batteries have
become standard in portable computing devices, such as lap-
tops, tablets, and smart phones. Consumers expect powerful
mobile devices that can operate for extended periods of time
from a battery source. Li-ion batteries have proven to be very
effective for these applications.

[0002] In order to achieve the greatest user convenience,
modern mobile devices should support five volt and universal
serial bus (UUSB) charging. Such charging systems may use a
boost circuit followed by a buck charging cirewit, and are
unable to sense a status of a five volt power rail for the USB.
Instead, typical charging systems only sense the boost circwt
high voltage power rail. Charging circuits that only sense the
boost circuit high voltage power rail may have a low power
utilization efficiency, because the charging ciremit must
account for multiple factors and tolerances to avoid damage

. . EX1016, [0001]-[0002];
from over current/over voltage inputs.

’023 Paper 6, p. 46;
EX1003 (C023), 1 89;
’243 Paper 1, pp. 37, 42
EX1003 ("243), 192
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Motivation to Combine — Paparrizos

BUCK BOOST CHARGING FOR BATTERIES
BACKGROUND

Unless otherwise indicated herein, the approaches
described in this section are not prior art to the claims in thas
application and are not admitted to be prior art by inclusion in
this section.

Computer tablets and other mobile devices, such as mobile
phones, digital SLR cameras, video recorders, audio devices,
and so on are moving to battery packs with two (or more)
Li-ion cells in series (so-called *28" or “38" stacks or cells].
Battery voltages of multi-stack battery packs typically range
from 3.0V to 8.4V. Such devices typically are provided with
their own power adapters for charging the high voltage bat-
tery packs.

The USB specification has become very popular and con-
sumers have become used to being able to charge their USB
devices from universal USB power sources. Consumers are
used to USB, mini-USB, and micro-USB connectors being
present in portable electronics and their use for batiery charg-
ing from a USB power source. However, since a large major-
ity of USB devices are defined at 5V, 1t may not be possible to
charge high voltage (>5V) 25 or 38 battery packs using a EX1009, 1:1-23;
typically USB power source. '023 Paper 6, pp. 22, 47, 51, 67-68;

'243 Paper 1, pp. 17, 35, 37, 58-59
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Motvation to Combine — Consumer Demand

= ElectronicDesign.

Digiey

MAX17614 4.5V to 6BV, 3A, Ideal
Diode/Power Source Selecte:
Full featured adjustatse protection

The electronic content in modern cars has increased tremendously thanks to the demand for in-car

entertainment (“infotainment™) systems and features, such as docking for smartphones, USB ports, and

satellite radios. The latest cars also are expected to boast GPS navigation systems with mapping

capabilities, interior and exterior LED lighting, and other sophisticated features.

USB 3.0 host

USB 3.0 device:

PolyZen dev

gl;\

TEGINOLOGES » POWER

i
ﬂéj

= I_I

Automotive Electronics Drive The Need For Circuit

ion
oy, 2004

are

and

reliability requi
Garry Brents
Th i e

satellite radios. The k

entertainment (“infotainment”) systems and features, such as docking for smartphones, USE ports, and.

d 4o boast e mapping
capabilities, interior and exterior LED lighting, and other sophisticated features.
clectronics as well. For example, backup Al in new cars in 2058, Meanwhil
state laws requiring hands-fre become

standard features.

USB 3.0 ports are now commeon in cars.

ECS inc

‘Download this article in .FDF format
This ile high 3

EX1029, pp. 1-2; ’'023 Paper 6, p. 47; '243 Paper 1, p. 37
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USE Applications
a v
e
‘igh-speed USE (and HDMI and othe ”
i pr devices can help stave off
these potentially damaging events.
A PalySwitch
protection in icat . 1,Teft). Placing the PPTC device on th 2 USE power

source limits the current in the event of a short circui. It also helps prevent overcurrent damage caused.
by sudden short cirenit & d helps ach: L

2. USB 3.0 designs employ devices that protect against overcurrent (PTTC, left) and overvoltage
(Poly i ports and ESD 4 the data posts.

For overvoltage protection in USE 3.0 applications, the PolyZen device uses a hybrid approach (Fig. 1.
right). Tt integrates a Zener diode and a PFTC device, which are thermally bonded. PolyZen parts can be

42



Motivation to

Combine — Consumer Demand

2115024, 10:55 AM Newest VW [acks USS, only IPhanes welcome

USA
TODAY

CARS

Newest VW lacks USB, only iPhones
welcome
James R. Healey USAToday

Published 7:46 p.m. ET July B. 2014 | Updated 9:14 p.m. ET July 8. 2014

The 2015 Volkswagen Golf, one of the brand's most important vehieles, lacks a simple USB
connection for phones and music devices, even though a significant number of shoppers
considers that the most important feature a car can have.

The seventh-generation Golf won't get a USB plug until the 2016 models next year, VW says.

Meantime, the 20155 have only a so-called dongle with an Apple phone Lightning plug. That
fits only the latest-generation iPhones, though it can be used with older iPhones via an
obscure adapter.

Lack of an ordinary USB connection, which is all-but-standard on vehicles sold on the U.S.,
denies owners the full use of Android or Windows phones, and iPod-style music devices.

In a survey last month by Kelley Blue Book's kbb.com, a car-shopping and research site, car
shoppers said they consider "USB/auxiliary ports” the No. 1 "must-have" feature in new cars.
The USB/aux outpaced the likes of backup cameras (39%), Bluetooth (39%), premium sound
system (33%) and collision sensors (25%) as the most-demanded feature.

In a survey last month by Kelley Blue Book's kbb.com, a car-shopping and research site, car
shoppers said they consider "USB/auxiliary ports" the No. 1 "must-have" feature in new cars.
The USB/aux outpaced the likes of backup cameras (39%), Bluetooth (39%), premium sound
system (33%) and collision sensors (25%) as the most-demanded feature.

VW's U.S. representatives say they have no good explanation for lack of a USB, and haven't
gotten a full explanation yet from German headquarters.

Theoretically, then, the omission of such a simple feature means that more than four of every
10 shoppers eould consider VW's feature omission a deal-breaker and move on to other
models on their shopping lists.

VW needs none of that rejection.

VW-brand sales the first half are down 13.4% from last year's tally, well under-performing
the U.5. new-vehicle market, which is up 4.3% the first six months this year.

EX1030, p. 1;
‘023 Paper 6, p. 47;
'243 Paper 1, p. 37
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Motvation to Combine

CN 203788026 U

(19) China National Intellectual Property Administration

[logo] (12) Utility Model Patent

(10)_Asdliorization annownceredt
adinber CN 203738006%

(4%)  Authorizimon publication
date 2040u=2014

711 Avnlisation Ne, 2012201527570
(22)  Application date 04182014
(73] Patentee Wang Chunlai
Address Nooms 3[[-312 3F. No. 3 Infeerated
Office Building, Yinghu Science and
Tecknology Industrial Park, West Huzning
Road. Dalans Commmumity. Dalans Strest
Longhua New District, Shenzhen,
Grangdong Province, 518000
(72) Tnventor Wang Chumlai
(74) Patentagency  Shenzhen Zhongyi Patent and Trademark Fim
44237
Agent  Thang Quamwen
(1) TeCL
HD2T 7400 (2006.01)

Clams Lt 3 Pazes

Specification 3
Aached drawines | Paze

(24) Name of utility model

Emergency aufomotive starter power supply
(57) Abstract

The present utility model belongs to the field of
mobile power supply. and in particular relates to an.
‘emergency automotive starter powes supply. It mcludes
a crremt board, a battery pack connected to the ciromt
board. and an output interface for the emerzency
starting of automobiles commected to the battery pack.
The emergency sutomotive starter power supply frther
comprizes: 3 voltage booster circuit, and the mput end
of said veltage booster cireuituses a USE interface for
charging mput, while the output end of the voltage
‘booster exrcwt 15 connected to the corowt board, or, the
voltage booster circuit is integrated on the circuit board
a5 a module. The emergency automotive starter power
supply charges via the USE mterface and can
accommodste 3 varisty of chargers that usa the USB
power supply specification for charming. Throush the
USB interface, the user can even charge the emergency

automotive starter power supply using a common
umversal mobile commnumication device charger,
without carying other types of chargers, so as to
facilitate uzer uze.

i(22) Application date 04/18/2014

(57) Abstract

The present utility model belongs to the field of
mobile power supply. and in particular relates to an
emergency automotive starter power supply. It includes
a circuit board, a battery pack connected to the circuit
board, and an output interface for the emergency
starting of automobiles connected to the battery pack.
The emergency automotive starter power supply further
comprises: a voltage booster circuit, and the input end
of said voltage booster circuit uses a USB interface for
charging input, while the output end of the voltage
booster circuit is connected to the circuit board, or, the
voltage booster circuit is integrated on the circuit board
as a module. The emergency automotive starter power
supply charges via the USB interface and can
accommodate a variety of chargers that use the USB
power supply specification for charging. Through the
USB interface, the user can even charge the emergency
automotive starter power supply using a common
universal mobile communication device charger,
without carrying other types of chargers, so as to
facilitate user use.

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE
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‘023 Paper 6, p. 49;
'243 Paper 1, p. 39
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Motvation to Combine

[0003] The embodiment of the present utility model provide an emergency automotive starter power
supply, aiming to provide an emergency automotive starter power supply that can be charged through a
USB interface. It can accept charging using a charger designed in compliance with the USB power supply
specification. It accepts 5V current mput at minimum that complies with the USB power supply
specification. When the emergency automotive starter power supply 1s out of power and the user does 1s
not carrying a specialized charger, the user can charge the emergency automotive starter power supply
using a common universal mobile communication device charger through the USB interface, so as to
facilitate user use.

[0017]  The present utility model provides an emergency automotive starter power supply configured with a
USB charging imterface. The emergency automotive starter power supply can be charged using a charger of
commonly used smart devices. The USB charging interface of the emergency automotive starter power supply
receives the charging input and the voltage booster circuit boosts the voltage to the 10V to 30V normally used by the
emergency automotive starter power supply for charging the emergency automotive starter power supply. This
avolds the need to configure a specialized charger separately when charging the emergency automotive starter
power supply. improving convenience of charging the emergency automotive starter power supply. and enhancing
portability of the emergency automotive starter power supply. This greatly increases the range of use of the
emergency automotive starter power supply. making it easier for users to use the emergency automotive starter
power supply.

EX1023, [0003], [0017];
‘023 Paper 6, p. 49;
’243 Paper 1, p. 39

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE

45



Charging Times

- Equation 1 (Energy discharged by single jump start):

Volts x Amps x Hours = Watt-hours

- Equation 2 (Charging time):

Watt-hours ~ Watts = Hours

EX1044, 19;
‘023 Paper 15, pp. 5-6, 16;
’243 Paper 14, pp. 4-6, 16
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Charging Times

APPENDIX A — Exemplary Estimated Charging Times

+ Equation 1: Output voltage of jump starter batteries (Volts) x Output curent of jump starter batteries (Amps) x Duration

of jump start (Hours) = Energy discharged by a single jump start (Watt-hours).

e Equation 2: Energy discharged (Watt-hours) + Charging power (Watts) = Charging time (Hours).

Example Output Output Duration Energy Discharged Charging Time at | Charging Time
Voltage (V) | Current (A) (s) (Wh)! 7.5W (h)? at 25W (h)?
1 12 400 2 2.67 0.36 0.11
2 12 500 2 3.33 0.44 0.13
3 12 1.000 2 6.67 0.89 0.27
4 12 4.000 2 26.67 3.56 1.07
5 12 400 5 6.67 0.89 0.27
6 12 500 5 8.33 1.11 0.33
7 12 1.000 5 16.67 222 0.67
8 12 4.000 5 66.67 8.89 2.67
) 48 400 2 10.67 1.42 0.43
10 48 500 2 13.33 1.78 0.53
11 48 1.000 2 26.67 3.56 1.07
12 48 4.000 2 106.67 14.22 4.27
13 48 400 5 26.67 3.56 1.07
14 48 500 5 33.33 4.44 1.33
15 48 1.000 5 66.67 8.89 2.67
16 48 4.000 5 266.67 35.56 10.67

! Values in this column calculated with Equation 1.
2 Walues in this column calculated with Equation 2, using the 7.5W available under the 2007 USB Charging Specification (EX1025).
* Values i this column calculated with Equation 2, using the 25W available under the 2012 USB Charging Specification (EX1046, pp. 8-81).

1
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EX1044, Appendix A;
‘023 Paper 15, pp. 6, 16;
’243 Paper 14, pp. 5-6, 16
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Dr. Fayed’s Testimony

21 Q. Gotit. And so this calculation we've run

22 of peak amps times volts times hours 1s going to

1 give us, in watt hours, a reasonable estimate of how
2 much energy has been discharged from our jump

3 starter battery during one jump start?

4  A. That would be correct, yes.

EX1045, 26:21-27:4;
EX1003 (023), 19;
‘023 Paper 15, p. 5;
EX1003 ("243), 19;

'243 Paper 14, p. 5
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Dr. MacCarley’s Testimony

e

L LA T ¥ 1 B =

10
11
12
13
14
15
16
17
18
13
20

Q. So do these calculations reguire a
constant charging power of 7.5 watts over the

entire charging period?

A, No, no, that's not true for any battery
charger.
Q. I understand that that's not true for any

battery charger, but what I'm asking about is these
specific calculations.

A, The calculaticons assumed it is constant.
And that is consistent with industry practice in
which batteries have amp-hour ratings that are a
little bit -- call them conceivable ratings.

That is, a 20 amp-hour rating, which
standard for all SLI batteries, has the nearly
mythical assumption that you will be discharging
that battery continuously at the same current for
20 hours, and then it will suddenly drop dead.
That's a contrived situation, but it's the best you

can do in the battery business.

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE

EX2013, 25:2-20;
‘023 Paper 18, p. 6;
243 Paper 17, p. 6
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Dr. MacCarley’s Testimony

L

o =1 @ N

11
12
13
14
15
16

Q. Do these charging time calculations in
Appendix A account for what kind of charging cycle
is being used to charge the portable jump-starter
battery?

A, No.

But again, I want toc emphasize, the
average is a very good estimate of what vou would
get if wvou had a constant current source. Whether
it's slightly more, slightly less over the -- over
the charge time duration, it -- it all ewvens out.

So it is standard practice. It is fair
to just multiply the average power times the amount
of energy -- diwvide the amount of energy yvou want

to put in by the average power to get the time.

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE

EX2013, 29:3-16;
‘023 Paper 18, p. 7;
'243 Paper 17, p. 7

50



Dr. MacCarley’s Testimony

22 Q. So the charging times in Appendix A don't
23 actually reflect the charging time required to

24 fully recharge the depleted jump start?

25 LT If the jump-starter battery were fully

1 depleted, then, no, they would take a -- it would

2 take a lot longer, the equivalent of the number of
3 jump starts could be done with the energy capacity
4 in those batteries that was now fully depleted.

5 But that's -- that's a contrived

[ scenario. In fact, it would be potentially

7 damaging to the batteries if you actually drained

a them below about 50 percent in -- in my experience.
9 Also, the -- the current source

10 capability of a half-depleted lithium battery is a
11 bit less than if it is fully charged. So you

12 wouldn't ever fully discharge a jump starter. You
13 would take it down to the point where it is weak at
14 doing its job, and you'd call that the -- the end
15 of the line.

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE

EX2013, 35:22-36:15;
’023 Paper 18, p. 8;
'243 Paper 17, p. 8
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Dr. MacCarley’s Testimony

11 Q. (By Mr. Grawves) So does the charge state
12 of the wvehicle battery affect the amount of energy

13 that will be needed to jump start a wehicle?

14 A. Yes.
15 Q. And do your calculations in Appendix A
16 account for the charge state of the wehicle

17 battery?

18 A No.

19 Again, for the purposes of that chart,
20 which perhaps I didn't do an adequate job of

21 clarifying that, these are straightforward,

22 idealized calculations of the same type vou would

23 find in any textbook.

EX2013, 30:11-23;
‘023 Paper 18, p. 8;
243 Paper 17, p. 8
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Reasonable Expectation of Success

LT DESIGN FEATURES

Current-Limited DC/DC Converter
Simplifies USB Power Supplies

by Bryan Legates

DESIGN FEATURES _£7

EFFILIENY 1%

W 10 150 w0 300 33
LOAD CURPENT (i)

Figure 6. USB to 5V SEPIC efficiency

In addition to providing an accu
rate input current limit, the LT161§
can also be used to provide an accu
rately regulated output current fo
current-source applications. Driving
white LEDs is one application fo
which the device is ideally suited
With an input voltage range of 1.6V t0
18V, the LT1618 works from a variety
of input sources. The 36V switch rat.
ing allows output voltages of up t0
35V to be generated, easily driving uf)
to eight white LEDs in series. The
1.4MHz switching frequency allow$
the use of low profile inductors ang
capacitors, which, along with the
LT1618's MSOP-10 package. helps t
minimize board area.

USB to 12V Boost Converter
Figure 1 shows a 5V to 12V boos
converter ideal for USB applications
The converter has a selectably

00mA/500mA input current limit}
allowing the device to be easily
switched between the USE low ang
high power modes. Efficiency. showr

. \
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Figure 8. Li-lon white LED driver eficiency
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Figare 7. Li-la

m white LED driver

in Figure 2, exceeds 85%. If the load  put shorted to ground (thus the Jat
demands more current than the con-  output voltage waveform in the oscil-
verter can provide with the input loscope photo). Efficiency is shown in

current limited to 100mA (or 500mA).

. Figure 6. This converter also has a

the output voltage will simply decrease  selectableinput current limit of either
and the LT1618 will operate in con-  100mA or 500mA, making it ideal for

stant-current mode. For example

. high power USE applications.

withan input current limit of 100mA.
about 35mA can be provided to the Li-Ton White LED Driver

12V output. If the load increases to

50mA, the output voltage will reduce  driving six white LEDs from a single
to approximately 8V to maintain a Li-lon cell. LED brightness can be

constant 100mA input current.

USB to 5V SEPIC Converter
with Shert-Circuit Protection

easily adjusted using a pulse width
modulated (PWM) signal, as shown,
orusinga DC voltage to drive the Ly
pin directly, without the R3, C3 low-

Unlike boost converters, SEPICs pass filter. Il brightness control is not

(single-ended primary inductance,

) needed, simply connect the [y pin to

converters) have an output that is  ground. The typical output voliage is
DC-isolated from the input, so an about 22V and the R1. R2 output
input current limit not only helps soft  divider sets the maximum output volt-
start the output, but also provides age to around 26V to protect the
excellent short-circuit protection. The  LT1818if the LEDs are disconnected.
5V SBRIC converter shown in Figure  The LT1618's constant current loop
3 is ideal [or applications that need regulates 50mV across the 2.490
the output voltage to g0tezero dur-  sense resistor, seiting the LED cur-
ing shutdown. The accurate Tiput,_ rent to 20mA. Efficiency for this
currentlimit ensures USBdevicecom-  Cireuif, shown in Figure 8, exceeds
pliance even under output fault 70%, whitheis_significantly higher
conditions. Figure 4 shows the start-  than the 30% 137504 efficiencies
up characteristic of the SEPIC obtained when using a chafgepump
converter with a 50mA load. By lim-  for LED drive. No current flows in the
iting the input current to 100mA, the LEDs when the LT1618 is turned off.

output is effectively soft started

. Their high forward voltages prevent

smoothly increasing and not over- them from turning on, ensuring a
shooting its final 5V value. Figure 5 true low current shutdown with no
shows that the input current does excessbatteryleakage orlight output.
not exceed 100mA even with the out- continued on page 23

Linear Technology Magazine + February 2001

7

The circuit in Figure 7 is capable of

In addition to providing an accu-
rate input current limit, the LT1618
can also be used to provide an accu-
rately regulated output current for
current-source applications. Driving
white LEDs is one application for
which the device is ideally suited.
With an input voltage range of 1.6V to
18V, the LT1618 works from a variety
of input sources. The 36V switch rat-
ing allows output voltages of up to
35V to be generated, easily driving up
to eight white LEDs in series. The
1.4MHz switching frequency allows
the use of low profile inductors and
capacitors, which, along with the
LT1618's MSOP-10 package, helps to
minimize board area.

USB to 12V Boost Converter

Figure 1 shows a 5V to 12V boost
converter ideal for USB applications.
The converter has a selectable
100mA/500mA input current limit,
allowing the device to be easily
switched between the USB low and
high power modes. Efficiency, shown
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Reasonable Expectation of Success
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EX1006, Fig. 1;
‘023 Paper 6, pp. 43-45; EX1003 ("023),

19 86-88, 91, 94; ’'023 Paper 15, p. 17;

’243 Paper 1, pp. 40-42; EX1003 ("243),

19 86-87, 94, 98-100; 243 Paper 15, pp. 16-17;
EX1044, 115
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Reasonable Expectation of Success

US008594144B1

a» United States Patent (1) Patent No.: US 8,594,144 B1
Bagg (45) Date of Patent: Nov. 26, 2013
(54) PUMP DIODE DRIVER CIRCUIT (52) US.CL
USPC ... 372{350: 372025; 372/38.06
(75) Invemor: Charles G. Bagg, Fitchburg, MA (US) (58) Fie]d fC] nnnnnn

voltage of ahout 25V, to the diode array 202. The circuit is 09 s “"zz'% B Wiee mp’”ﬁ‘“
capable of being scaled up or down without departing from U pEigmr s e “‘*

the invention. The boost converter 290 may raise the battery - FARERER

Primary Examiner — Xinning Niu

302 voltage from 3V to 48V, charging up a bank of energy T -

;m“sgmnﬂlspp ication No. 61/183,213, lﬂed A Taser marker/desi gnam rha s an cnergy s storage and conver-

storage capacitors 294 to store enough energy to deliver a oy T

pump pulse. The anode of the load (pump diode) may be e rm———
connected to the 48V, and the cathode may be driven toward F

ground by a four-phase PWM circuit. The pulse width may be o | | iz | o
modulated to provide a constant controlled current pulse A I | =
through the main load, for example the diode array 202, even s 1= ‘:w L e
as the capacitor voltage is dropping from 48V to as low as e || s 1o

32V.

EX1047, 4:3-32;
‘023 Paper 15, p. 18;

’243 Paper 14, pp. 17-18
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Figure 1. Typical Application Circuit

EX1012, p. 1;
‘023 Paper 6, p. 10; EX1003 ("023), 11 26-27; '023 Paper 15, p. 17;
'243 Paper 1, p. 9; EX1003 (°243), 11 26-27; *243 Paper 14, p. 17
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IPR2020-00944

* No prior art presented showing USB input charging port

e No evidence of motivation to combine

The matter s much more complicated than what Petitioner’s argument

Petitioner explains:

It would be readily apparent from the references that a
USB port, which 1s simply a different physical plug and socket
combimation from the round plug and socket used m the Epower-
20 and 21 products, could also be incorporated mto portable
Jump starters m place of or m addition to the 14V I A mput port
to charge the mternal batteries of jump starter devices. A4
POSITA would be motivated to provide such a USB charging
port to provide the added convenience to users of using another
commonly used power input for charging the jump starter device.
Ex. 1002, 9 190.

makes it out to be. There is msufficient accounting by Petitioner of the
expectation at the time of one with ordmary skill m the art about the ease or
difficulty m locating a usable source to provide mput charge to a USB port
on a jump starter. In the absence of sufficient explanation and supporting
evidence, which is the case here, we are not persuaded by Petitioner’s
conclusory assertion that “[a] POSIT A would be motivated to provide such a
USB charging port to provide the added convenience to users of using
another commonly used power mput for charging the jump starter device.”
Pet. 62. The Federal Circuit has stated that “[t]his assessment of basic

knowledge and common sense was not based on any evidence m the record
and, therefore. lacks substantial evidentiary support.” Inre Zurko. 258 F.3d

1379, 1385 (Fed. Cir. 2001).

EX1014, pp. 92-93;

‘023 Paper 6, p. 15; '023 Paper 15, pp. 2-3

’243 Paper 1, p. 12; 243 Paper 14, pp. 2-3
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Ground 2: Obviousness in
view of Yu and Paparrizos
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(19) China National Intellectual Property Administration

LT (12) Utility Model Patent
-
* {10) Amthorized Public Notice No. CN 2032112340
{45) Amthorized Public Notice Date 2013.09.25
{21) Application No. 2013202178346
(22) Application Date 2013.04.26
(73) Patent Assiznee Huizhou Huayitong

Technology Co., Ltd.

Address 516000 Foom 701, Floor A, Jinmai

in Villa F, Maidi
Huizhon, Guangdong Province

(71) Inventor Yu Chunlan
(51) Int. CL

BE&GR 16033 (2006 01)
(ESM) An invention patent application for the same
invention has been submitted on the same day

Claipsl page  Descripdon 3 pages  Aftached figures 6 pages

(54) Utility model name

Automotive Emergency Staming Device
(57) Abstract

The utility model relates to an antomotive starting device,
specifically, an emergency sutomotdve starting device The
utility model consists of an internal battery, a charging input
interface, a display module, & control module, a relay, input
buttons and an output terminal wherein the main contacts of
the relay are connected to the internal battery and the output
terminal; The control module includes a microprocessor, and
the microprocessor controls the opening snd closing of the
relay through the relay switch circuit to conmel current curput
from the internal bartery to the output terminal; it also inchides
an external battery reverse polarity detection circuit that sizmals
comect of incomect external battery wiring. The internsl and
extemnal batteries of the device are connectad through a relay.
Under normal circamstances and after the matomobils is
successfully started, the relay is in discomnected state, so thar
the device does not generate sparks when it is connected and
disconnected In addition, when the battery is connected fo the
output terminal with the wrong polarity, the relay controlled by
the microprocessor will not close, preventing the wrong
polarity from causing a large flow of current.

Yu

(54) Utility model name

Automotive Emergency Starting Device
(57) Abstract

The utility model relates to an automotive starting device,
specifically. an emergency automotive starting device. The
utility model consists of an internal battery. a charging input
interface, a display module, a control module, a relay. input
buttons and an output terminal, wherein the main contacts of
the relay are connected to the internal battery and the output
terminal; The control module includes a microprocessor, and
the microprocessor controls the opening and closing of the
relay through the relay switch circuit to control current output
trom the internal battery to the output terminal: it also includes
an external battery reverse polarity detection circuit that signals
correct or incorrect external battery wiring. The internal and
external batteries of the device are connected through a relay.
Under normal circumstances and after the automobile is
successfully started. the relay is in discommected state, so that
the device does not generate sparks when it is connected and
disconnected. In addition. when the battery is connected to the
output terminal with the wrong polarity. the relay controlled by
the microprocessor will not close. preventing the wrong
polarity from causing a large flow of current.

EX1008, (54) & (57);
‘023 Paper 6, pp. 21, 60-61;

’243 Paper 1, pp. 16-17, 54-55
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Yu

The Board has already found, and NOCO does not dispute, that Yu discloses all limitations of the
challenged claims aside from the USB limitations.

Claim 1 Preamble

Limitation 1(a)
Limitation 1(b)

Limitation 1(c)

Limitation 1(d)

Limitation 1(e)

Limitation 1(f)

Limitation 1(g)

A jump starting apparatus configured for boosting or charging a depleted or discharged battery having a positive
polarity battery terminal and a negative polarity battery terminal, the jump starting apparatus comprising:

a power supply;

a positive polarity battery terminal connector configured for connecting the jump starting apparatus to the
positive polarity battery terminal of the depleted or discharged battery;

a negative polarity battery terminal connector configured for connecting the jump starting apparatus to the
negative polarity battery terminal of the depleted or discharged battery;

a power switch or circuit configured to turn on power from the power supply to the positive and negative polarity
battery terminal connectors;

a control system or circuit connected to and controlling the power switch, the control system or circuit configured
to detect whether the positive and negative polarity battery terminal connectors have a correct polarity
connection with the positive and negative polarity battery terminals of the depleted or discharged battery prior to
turning on the power switch or circuit;

a USB input circuit connected to the power supply, the USB input circuit configured for converting power from a USB power source
to increase power voltage to the power supply; and

a USB input connector connected to the USB input circuit, the USB input connector configured for connecting to the USB power
source and providing power input from the USB power source through the USB input connector and the USB input circuit to the
power supply.

‘023 Paper 8, pp. 34-47; ‘243 Paper 7, pp. 34-37
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EX1008, Figs. 7-9;
‘023 Paper 6, pp. 61, 68;
'243 Paper 1, pp. 55, 60
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United States Patent
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BUCK BOOST CHARGING FOR BATTERIES

Anplicant OUALCOMM Insnenaratad, San
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Inventors: G
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Assignee: QUALCOMM Incorporated, San
Diego, CA (US)
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Prior Publication Data
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{57y ABSTRACT

Disclosed is a battery charging circuit having several operat-
ing modes include boost and buck mode, and forward and
reversemode. A power train and a current sensing block may
share power transistors thus reducing the number of space-
consuming power devices in the circuit. The current sensing
‘block may indicate output current based only a sensed input
current, and vice versa.
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(54) BUCK BOOST CHARGING FOR BATTERIES

(57) ABSTRACT

Disclosed 1s a battery charging circuit having several operat-
ing modes include boost and buck mode, and forward and
reverse mode. A power train and a current sensing block may
share power transistors thus reducing the number of space-
consuming power devices in the circuit. The current sensing
block may indicate output current based only a sensed input
current, and vice versa.

EX10009, (54) & (57);
‘023 Paper 6, p. 22;

’243 Paper 1, p. 17
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The battery charging circuit 100 may be connected to a
battery 14 to provide power to electronics 12 comprising the
electronic device 10. The battery 14 may comprise any suit-
able type of rechargeable battery cell, such as I.1+ 1on batter-
ies for example. The battery 14 may further comprise a single
battery cell, or more than one battery cell connected in series.
Battery 14, for example, may include 2 series-connected bat-
tery cells (a ““2S stack™), but other configurations involving 3,
4, or more series-connected cells are possible. The battery
voltage of such batteries typically range from 6-8.4V but can |
provide lower or higher voltages.

DCIN

100 | 104 12

VSUB B
O :
g kD T

ey GND

EX10009, Fig. 1B, 2:30-40;
‘023 Paper 6, pp. 22, 60, 65-67; EX1003 (C023), 11 54, 161; '023 Paper 15, p. 19
'243 Paper 1, pp. 17, 54, 58-60; EX1003 ('243), 1158, 146; 243 Paper 14, p. 19
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BUCK BOOST CHARGING FOR BATTERIES
BACKGROUND

Unless otherwise indicated herein, the approaches
described in this section are not prior art to the claims in thas
application and are not admitted to be prior art by inclusion in
this section.

Computer tablets and other mobile devices, such as mobile
phones, digital SLR cameras, video recorders, audio devices,
and so on are moving to battery packs with two (or more)
Li-ion cells in series (so-called *28" or “38" stacks or cells].
Battery voltages of multi-stack battery packs typically range
from 3.0V to 8.4V. Such devices typically are provided with
their own power adapters for charging the high voltage bat-
tery packs.

The USB specification has become very popular and con-
sumers have become used to being able to charge their USB
devices from universal USB power sources. Consumers are
used to USB, mini-USB, and micro-USB connectors being
present in portable electronics and their use for batiery charg-
ing from a USB power source. However, since a large major-
ity of USB devices are defined at 5V, 1t may not be possible to
charge high voltage (>5V) 25 or 38 battery packs using a
typically USB power source.

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE

EX1000, 1:1-23;

‘023 Paper 6, pp. 47, 50-51, 68-69;
EX1003 ('023), 1190, 94, 165;
‘023 Paper 15, p. 20;

’243 Paper 1, pp. 37, 40-42, 60-62;
EX1003 (243), 11 86-87, 93, 141;
’243 Paper 14, p. 20
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As another example, the external power supply 22a may
provide a voltage level that 1s lower than the voltage level of
the battery 14: e.g., the power supply may be a USB supply
that outputs 5V (per the USB specification) while the battery
14 is an 8.4V battery, or the external power supply may not
supply sufficient voltage to operate the electronics 12. Simi-
larly, with reference to FIG. 1B, the electronic device 2254
may be a USB device that outputs only 5V, but must charge an
8.4V battery, or provide power to electronics 12 that require
more than 5V to operate. Accordingly, the buck boost circuit

212 may be operated as a forward boost converter to increase
the voltage level that is received at input terminal 102 to
produce a suitable voltage level at charging terminal 104 or
system terminal 106.

Basic Boost Converter Circuit

Vo ~ | Vour

Fig. 8A

EX1009, 3:58-4:4;

‘023 Paper 6, pp. 18-19, 66-67; 023 Paper 15, p. 24 (prior art)

'243 Paper 1, pp. 59-62; '243 Paper 14, pp. 23-24
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If at block 506, the voltage configuration determined at
block 504 indicates forward boost mode operation, then at
block 508 the battery charging circuit 100 may configure the
buck boost circuit 212 for forward boost mode operation. In
some embodiments, for example, the configuration detector
216 may assert various control signals (not shown) that can
inform the buck boost circuit 212 to configure for forward
boost mode. As an example, suppose an external device 22 1s
connected to the input terminal 102 and the voltage level V| at
input terminal 102 is lower than the voltage level V, at charg-
ing terminal 104. It may therefore be necessary to step up the
voltage level V| to a higher voltage level in order to properly
charge the battery 14. If the external device is a USB adapter
(or a USB host device) and the battery 14 is a 3S battery pack,
then the 5V output of the USB adapter (or device) will be
insufficient to fully charge the 3S battery, which may output
12V forinstance. Accordingly, the buck boost circuit 212 may
be configured for forward boost mode operation to step up the
5V to a higher voltage level. In some embodiments, the sys-
tem terminal 106 may be electrically connected to charging
terminal 104, so a voltage level V, may appear on system
terminal 106 as well.

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE

EX10009, 8:10-31;

‘023 Paper 6, pp. 22, 26, 60, 67, 69;
EX1003 (023), 11 54, 150, 164, 167;
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and/or provide power to electronics 12. Likewise, referring to
FIG. 1B, in some embodiments, an electronic device 2256 may
be connected to the electronic device 10 via a general con-
nector 165. For example, the electronic device 225 may be
laptop computer. FIG. 1B shows connector 164 to be a USB
connector (see also FIG. 1C, which illustrates a micro-USB
connector 16¢), but it will be appreciated that other embodi-
ments may employ any other suitable connector types. In
some embodiments, the electronic device 10 may incorporate
both kinds of connectors 16a and 166 on the device; e.g.. for
connecting to an external power source 22a and/or to an
electronic device 225.
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EX1009, 2:56-67;
‘023 Paper 6, pp. 66, 69;
’243 Paper 1, pp. 59, 61
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Dependent Claim 32 and Independent Claim 52

Claim 32 The apparatus according to claim 1, wherein the DC-DC converter can be
turned on and off by a microprocessor.

Claim 52(h) wherein the DC-DC converter can be turned on and off by an output from the
microcontroller.

EX1001 (023), Claims 32, 52
’023 Paper 6, claim listing
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