wo 20187182785 A1 |00 KO

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

J

=

(19) World Intellectual Property
Organization
International Bureau

(43) International Publication Date
04 October 2018 (04.10.2018)

(10) International Publication Number

WO 2018/182785 Al

WIPO I PCT

(51) International Patent Classification:
HOIM 10/42 (2006.01) HO1M 2/02 (2006.01)
HO04B 5/00 (2006.01)

(21) International Application Number:
PCT/US2017/058784

(22) International Filing Date:
27 October 2017 (27.10.2017)

CA, CH, CL, CN, CO, CR, CU, CZ, DE, DJ, DK, DM, DO,
DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT, HN,
HR, HU, ID, IL, IN, IR, IS, JO, JP, KE, KG, KH, KN, KP,
KR,KW,KZ,LA,LC,LK, LR, LS, LU, LY, MA, MD, ME,
MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ,
OM, PA, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SA,
SC, SD, SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM, TN,
TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.

(25) Filing Language: English  (84) Designated States (unless otherwise indicated, for every
(26) Publication Language: English lgnMd, OKfE}:efg:iSéfj ﬁi;ffﬁ;,ﬁfﬁf\lg ng{;i?sg?gz’,(;g:
(30) Priority Data: UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU, TJ,
15/474,253 30 March 2017 (30.03.2017) US TM), European (AL, AT, BE, BG, CH, CY, CZ, DE, DK,
. , EE, ES, FI, FR, GB, GR, HR, HU, IF, IS, IT, LT, LU, LV,
(71) Applicant: GOQGLE LLC [US/US]; 1600 Amphitheatre MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK, SM.
Parkway, Mountain View, California 94043 (US). TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW,
(72) Inventors: FORDHAM, Paul Lynn; 1600 Amphitheatre KM, ML, MR, NE, SN, TD, TG).
Parkway, Mountain View, California 94043 (US). LIM,
David Kyungtag; 1600 Amphitheatre Parkway, Mountain ~ Published:

View, California 94043 (US).

(74) Agent: DEUTSCH, Craig A. et al,; Fish & Richardson
P.C., P.O. Box 1022, Minneapolis, Minnesota 55440-1022
(US).

(81) Designated States (unless otherwise indicated, for every
kind of national protection available). AE, AG, AL, AM,
AO, AT, AU, AZ,BA, BB, BG, BH, BN, BR, BW, BY, BZ,

with international search report (Art. 21(3))

(54) Title: CIRCUIT BOARD AND BATTERY ARCHITECTURE OF AN ELECTRONIC DEVICE

(57) Abstract: An electronic device is provided. In some embodiments, the
electronic device includes an a battery having a first electrical connector at a
first end, a second electrical connector at a second end, and electrical conduc-
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CIRCUIT BOARD AND BATTERY ARCHITECTURE OF AN ELECTRONIC
DEVICE

BACKGROUND
[0001] Electronic devices typically include a circuit board and other components. Many
electronic devices include multiple circuit boards that are positioned inside a housing along
with other components, such as a battery. For example, mobile electronic devices, such as
mobile phones, may include top and bottom circuit boards arranged at top and bottom
locations within an electronic device housing, and a battery positioned between the top and
bottom boards. Various techniques have been employed to electrically connect top and
bottom boards, such as routing a flexible circuit over a major surface of a battery that is
located between the top and bottom boards. Top and bottom boards have also been
electrically connected using a flexible circuit routed alongside the battery, or a printed circuit

board positioned in a C-shaped or side-board configuration.

SUMMARY
[0002] In general, this disclosure describes devices, systems, and methods related to
battery and circuit board configurations in electronic devices. Example electronic devices
may include first and second circuit boards that are electrically connected via a battery and
positioned within an electronic device housing. The battery may be positioned between the
first circuit board and the second circuit board, and include electrical conductors that
provided electrical connection between the first circuit board and the second circuit board.
Such configurations can provide space savings that allow larger or additional components to
be accommodated within the electronic device, such as a larger battery having an improved
capacity. Alternatively or additionally, the overall size of electronic devices employing such

configurations may be reduced.

[0003] Embodiment 1 is an electronic device, comprising: a battery comprising a first
electrical connector at a first end of the battery, a second electrical connector at a second end
of the battery, and one or more electrical conductors extending from the first connector to the
second connector; a first circuit board connected to the first connector; and / or a second
circuit board connected to the second connector, wherein the first circuit board is electrically

connected to the second circuit board by the one or more electrical conductors.
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[0004] Embodiment 2 is the electronic device of embodiment 1, wherein the first circuit
board is electrically connected to the second circuit board only by the one or more electrical

conductors of the battery.

[0005] Embodiment 3 is the electronic device of any of the preceding embodiments,
further comprising a display connected to the first circuit board, wherein: the first circuit
board includes at least one of: a speaker, a front facing camera, a proximity sensor, a

microphone, and a camera flash, and the second circuit board includes at least one of: an

electrical connector, an audio connector, a microphone, and a vibrator.

[0006] Embodiment 4 is the electronic device of any of the preceding embodiments,
further comprising positive and negative electrode terminals electrically connected to an
electrode assembly of the battery, the positive and negative electrode terminals configured to

receive electrical power that is generated by chemical reactions in the electrode assembly.

[0007] Embodiment 5 is the electronic device of any of the preceding embodiments,

wherein the battery comprises a pouch and an electrode assembly within the pouch.

[0008] Embodiment 6 is the electronic device of any of the preceding embodiments,
wherein the pouch comprises a flexible circuit substrate layer at least partially surrounding

the electrode assembly.

[0009] Embodiment 7 is the electronic device of any of the preceding embodiments,

wherein the flexible circuit substrate layer comprises a polyamide.

[0010] Embodiment 8 is the electronic device of any of the preceding embodiments,

wherein the flexible circuit substrate layer comprises a battery protection circuit.

[0011] Embodiment 9 is the electronic device of any of the preceding embodiments,

wherein the flexible circuit substrate layer comprises an NFC circuit.

[0012] Embodiment 10 is the electronic device of any of the preceding embodiments,

wherein the flexible circuit substrate layer comprises RF transmission lines.

[0013] Embodiment 11 is the electronic device of any of the preceding embodiments,
further comprising an electronic device housing, wherein the first circuit board is positioned
in a top region of the housing and the second circuit board is positioned in a bottom region of

the housing.
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[0014] Embodiment 12 is the electronic device of any of the preceding embodiments,

wherein the battery is positioned between the first circuit board and the second circuit board.

[0015] Embodiment 13 is the electronic device of any of the preceding embodiments,
wherein the first circuit board, the second circuit board, and the electrical conductors of the
battery together extend along an entire length of the electronic device housing, and the first
circuit board and the second circuit board each extend across an entire width of the electronic

device housing.

[0016] Embodiment 14 is the electronic device of any of the preceding embodiments,
wherein the width of the battery is greater than 80 %, in particular greater than 85 %, more in
particular greater than 90 %, more in particular greater than 95 %, or more in particular

greater than 98 % of width of electronic device housing between inner surfaces of walls.

[0017] Embodiment 15 is the electronic device of any of the preceding embodiments,
wherein the battery has first and second major planar faces separated by sidewalls, the first
major face and the second major face oriented parallel to the first circuit board and the second

circuit board.

[0018] Embodiment 16 is the electronic device of any of the preceding embodiments,
wherein the electrical conductors extend along a sidewall of the battery between the first

connector and the second connector.

[0019] Embodiment 17 is an electronic device battery in particular configured as a battery
for an electronic device of at least one of the embodiments 1 to 17,, comprising: an electrode
assembly; a pouch surrounding the electrode assembly and including a flexible circuit
substrate layer; a first electrical connector at a first end; a second electrical connector at a
second end; and one or more electrical conductors extending from the first connector to the

second connector on the flexible circuit substrate layer.

[0020] Embodiment 18 is the electronic device battery of embodiment 16 wherein the

flexible circuit substrate layer comprises a battery protection circuit.

[0021] Embodiment 19 is the electronic device of any of embodiment 16 and/or 17,
wherein the one or more electrical conductors are not electrically connected with the

electrode assembly.
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[0022] Embodiment 20 is a method of manufacturing an electronic device, comprising:
securing a first circuit board at a first position within an electronic device housing; securing a
second circuit board at a second position within the electronic device housing; positioning a
battery in a space within the electronic device housing defined between the first position and
the second position, the battery having a first electrical connector, a second electrical
connector, and one or more electrical conductors between the first and second electrical
connectors; and connecting the first circuit board to the first electrical connector and the

second circuit board to the second electrical connector.

[0023] Embodiment 21 is the method of embodiment 19, wherein the battery provides an

only electrical connection between the first circuit board and the second circuit board.

[0024] Embodiments described herein may provide one or more of the following
benefits. First, some configurations described herein allow an electronic device to be
physically smaller. Electrical connection between first and second boards provided through a
battery can alternatively facilitate positioning of larger or additional components within the
electronic device housing. For example, the presence of an additional printed circuit board, a
flexible printed circuit, or another electrical connector between first and second circuit boards
(e.g., separate from the battery) may be reduced in size or eliminated. A circuit board
configuration in which first and second boards are electrically connected via the battery can
also facilitate positioning of relatively larger components, such as a larger battery, within the

electronic device housing in a space-efficient manner.

[0025] Second, some configurations described herein may improve the usable time of an
electronic device between charges by accommodating a battery having a larger volume or
capacity. For example, electrical conductors extending through battery packaging may allow
the battery to have a relatively larger volume and/or capacity (e.g. amp-hours available when
discharged at a particular discharge current), than if the battery were positioned along with
an additional printed circuit board or an additional flexible printed circuit joining the first and

second circuit boards.

[0026] Third, battery constructions described herein may increase the flexibility in
manufacturing and assembly of an electronic device. For example, one or more additional
electronic components may be included as part of the battery, and assembled with the
electronic device housing by installing the battery. The first circuit board, second circuit

board, and battery may be assembled with each other and other components of the electronic
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device in a desired sequence. Furthermore, in some embodiments, design and assembly of
electronic devices may be simplified by eliminating the need for components that may

otherwise be required to connect circuit boards that are separated by a battery.

[0027] Fourth, battery and circuit board configurations described herein, such as top and
bottom circuit boards connected by electrical conductors provided in a layer of a battery
packaging, can provide flexibility in arranging and assembling other components within the
electronic device. For example, electrical conductors provided along a thickness of the
battery packaging can provide robust connection with a user input (e.g., button, switch, etc.)
on a sidewall of the electronic device housing, and/or facilitate positioning of larger or

additional components within the electronic device housing.

[0028] The details of one or more embodiments are set forth in the accompanying
drawings and the description below. Other features and advantages will be apparent from the

description and drawings, and from the claims.

DESCRIPTION OF THE DRAWINGS
[0029] The details of one or more embodiments are set forth in the accompanying

drawings and the description below.

[0030] FIG. 1 is a perspective exploded view of an electronic device having first and

second circuit boards connected by a battery.

[0031] FIG. 2 is a front view of the electronic device of FIG. 1.

[0032] FIG. 3 is a perspective view of an example battery.

[0033] FIG. 4 is a perspective view of the example battery of FIG. 3.

[0034] FIG. 5 is a perspective view of the example battery of FIG. 3.

[0035] FIG. 6 is a perspective view of the example battery of FIG. 3.

[0036] FIG. 7 is a partial cross-sectional view of the example battery of FIG. 3.
[0037] FIG. 8 is a perspective view of an example battery.

[0038] FIG. 9 is a plan view of an electrical connector.

[0039] FIG. 10 is a flow diagram of a method of manufacturing an electronic device.
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DETAILED DESCRIPTION OF ILLUSTRATIVE EMBODIMENTS

[0040] Referring to FIG. 1, an example electronic device 100 is shown, including an
electronic device housing 110, a battery 120, a circuit board 130 and a display assembly 140.
Circuit board 130 includes first and second circuit boards 130a, 130b that electrically connect
various components of electronic device 100. First and second circuit boards 130a, 130b, are
connected to each other by electrically conductors of battery 120. Battery 120 electrically
connects first and second circuit boards 130a, 130b in a space-efficient manner such that
larger or additional components can be accommodated within electronic device housing 110
with first and second circuit boards 130a, 130b than if other circuit board architectures were

employed.

[0041] Electronic device 100 may be an electronic device including a display, such as a
mobile phone, music player, tablet, laptop computing device, wearable electronic device, data

storage device, display device, adapter device, desktop computer, or other electronic device.

[0042] Electronic device housing 110 may be a bucket-type enclosure having first,
second, third, and fourth side portions 111, 112, 113, 114 that define outer sidewalls of
electronic device 100, and a major planar face 115 integrally attached with side portions 111,
112, 113, 114. A bucket-type enclosure allows components of electronic device 100 to be
accommodated within housing 110 and enclosed by an outer cover, such as outer cover 141.
In other embodiments, one or more side portions 111, 112, 113, 114, and/or back major
planar face 115 may be formed separately and subsequently joined together (e.g., with one or
more adhesives, welds, snap-fit connectors, fasteners, etc.) to form electronic device housing
110. In various embodiments, electronic device housing 110 may be an H-beam type housing
or other electronic device housing 110 that includes one or more walls that provide a housing

to at least partially support and/or enclose components of electronic device 100.

[0043] Electronic device housing 110 is made from a material that provides adequate
structural rigidity to support and protect internal components of electronic device 100. In
some embodiments, electronic device housing 110 is formed from a single piece of metal.
Electronic device housing 110 may be milled, molded, forged, etched, printed, or otherwise
formed. Alternatively or additionally, electronic device housing 110 may be formed from

plastic, glass, wood, carbon fiber, ceramic, combinations thereof, and/or other materials.

[0044] Electronic device housing 110 and an outer cover 141 define an interior volume

that can house various components of electronic device 110, including battery 120, circuit
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board 130, and display assembly 140. Electronic device housing 110 can accommodate
additional components of electronic device 100, such as microphone 133, speaker 134,
sensors 135, such as fingerprint sensors, proximity sensors, accelerometers, and/or other
sensors, camera assembly 136, flash devices 137, processor 138, antennas, and/or other
components. In various embodiments, some or all of these components may be electrically

connected with circuit board 130.

[0045] Display assembly 140 provides a user interface display that displays information
to a user. For example, display assembly 140 may provide a touch screen display that a user
can interact with to view displayed information and to provide input to electronic device 100.
In some embodiments, display assembly 140 occupies substantially all or the majority of a
front major face 116 of electronic device 100 (e.g., and covers battery 120 and first and

second circuit boards 130a, 130b), and includes a rectangular visible display.

[0046] Display assembly 140 includes one or more substrate layers that provide the
visible display and/or allow display assembly 140 to receive touch input from a user. For
example, outer cover 141 may serve as an outermost layer that encloses other components of
display assembly 140 and electronic device 100, and that a user may physically touch to
provide input to electronic device 100. In some embodiments, display assembly 140 includes
a liquid crystal display (LCD) panel 142 including a liquid crystal material positioned
between one or more color filter and thin-film-transistor (TFT) layers. The layers of display
panel 142 may include substrates formed from glass or polymer, such as polyamide. In
various embodiments, display assembly 140 may be a light-emitting diode (LED) display, an
organic light-emitting diode (OLED) display, such as an active-matrix organic light-emitting
diode (AMOLED) display, a plasma display, an electronic ink display, or another display that

provides visual output to a user.

[0047] Display assembly 140 includes driver circuitry used to control display output
and/or receive user input. In some embodiments, driver circuitry includes a display
integrated circuit 145 that is mounted in electrical communication with the TFT layers of
display panel 142, for example by gate lines or other electrical connection. Display integrated
circuit 145 may receive display data from processor 138, for example, and deliver
corresponding signals to control the optical properties of a liquid crystal layer, for example,

to produce a visible output.
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[0048] Connection between display integrated circuit 145 and circuit board 130 (and
processor 138, for example) may be provided by an electrical conductor that facilitates a
robust electrical connection while maintaining a low profile configuration that does not
significantly increase the overall dimensions of electronic device 100. In some embodiments,
a flex conductor 150 connects display integrated circuit 145 and circuit board 130. Flex
conductor 150 includes conductive structures on a thin, flexible substrate. Flex conductor
150 has a relatively thin profile and may be bent along a longitudinal direction to fit between
various components of electronic device 100, such as to connect from a front face of a
display substrate to circuit board 130 by passing between battery 120 and a rear of display
assembly 140. Flex conductor 150 may be connected between the display integrated circuit
145 and the first circuit board 130a (e.g., a top circuit board proximate top wall 111 of
electronic device housing 110) or second circuit board 130b (e.g., a bottom circuit board
proximate bottom wall 113 of electronic device housing 110). Alteratively or additionally,
further electrical communication between display assembly 140 and the other of first circuit

board 130a or second circuit board 130b is provided via electrical conductors of battery 120.

[0049] Components of display assembly 140 and flex conductor 150 may be positioned
within electronic device 100 such that the space required to connect display assembly 140
with circuit board 130 is reduced. In some embodiments, display integrated circuit 145 may
be positioned at a bottom of display substrate 142 (e.g., a portion of display substrate 142
close to bottom wall 113) and flex conductor 150 wraps around a back side of display
substrate 142 to connect with first and/or second circuit boards 130a, 130b. In some
embodiments, display integrated circuit 145 may be positioned at a top of display substrate
142 (e.g., a portion of display substrate 142 close to top wall 111) and flex conductor 150
wraps around a back side of display substrate 142 to connect with first and/or second circuit
boards 130a, 130b. In some embodiments, display integrated circuit 145 may be positioned
along a side of display substrate 142 (e.g., a side portion of display substrate 142 close to side
portion 112 or side portion 114 of electronic device housing 110) and flex conductor wraps
around a back side of display substrate 142 to connect with first and/or second circuit boards
130a, 130b. In some embodiments, display integrated circuit 145 and flex conductor 150 are
positioned so that flex conductor 150 does not extend between display assembly 140 and
battery 120. Positioning the battery 120 directly adjacent display assembly 140 (e.g., without
an intervening electrical conductor 150 passing between battery 120 and display assembly

140) facilitates an increased battery size having a greater power capacity.
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[0050] Conductive structures of flex conductor 150 may include conductive lines, printed
conductive traces, or other conductive components that provide electrical connection between
respective electrical contacts associated with display integrated circuit 145 and circuit board
130. Flex conductor 150 may be a single, double, or multi-layer flexible printed circuit
including a polyamide, PEEK, polyester, having printed or laminated conductive elements,
for example. Such construction provides robust electrical characteristics that can provide
reliable connection between various components while having a low bending radius to

facilitate compact arrangement of flex conductor 150 within electronic device 100.

[0051] Battery 120 is positioned within electronic device housing 110. In some
embodiments, battery 120 is positioned substantially centrally and/or towards a bottom region
of electronic device housing 110 that may promote a user’s perception of stability when
electronic device 100 is handled. For example, battery 120 may be positioned adjacent to
first and second circuit boards 130a, 130b such that battery 120 is positioned substantially
centrally between top and bottom sidewalls 111, 113. The first and second circuit boards
130a, 130b, are arranged at top and bottom positions within the electronic device housing
along a y-axis extending between top and bottom walls 111, 113, and battery 120 is
positioned substantially centrally along the y-axis. In other embodiments, battery 120 may be
positioned in a stacked configuration such that circuit boards 130a and/or 130b are between
battery 120 and display assembly 140 (e.g., sandwiched between battery 120 and display

assembly 140), or vice versa.

[0052] Battery 120 provides a primary source of power for electronic device 100 and its
components. Battery 120 may include a secondary cell, rechargeable battery configured for
use through thousands of battery charging cycles over the entire useful life of electronic
device 100, for example. In various embodiments, battery 120 may be a lithium polymer
battery, lithium ion battery, nickel metal hydride battery, nickel cadmium battery, or other
battery type configured to power electronic device 100 over many charging cycles.
Alternatively or additionally, battery 120 may include a primary cell battery configured to be

replaced when substantially discharged.

[0053] Battery 120 is shaped to provide a desired power capacity in a space-efficient
configuration. In some embodiments, battery 120 has front and back major planar faces 121,
122 separated by minor sides 123, 124, 125, 126 defining a thickness (t) of battery 120. For
example, sides 123, 125, may be parallel to top and bottom sidewalls 111, 113 of electronic
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device housing 110, and extend substantially across a width of electronic device housing 110,
such as more than 50 %, more than 75 %, or more than 90 % of the width of electronic device
housing. Such a configuration promotes a relatively high power capacity for a battery having

a particular power density.

[0054] In some embodiments, battery 120 is a lithium polymer battery including an
electrode assembly within packaging 128. The electrode assembly 128 may include multiple
sections or layers, such as a cathode layer, separator, anode layer, etc. The sections or layers
are enclosed by packaging 128 (e.g., hermetically sealed within packaging 128). Battery 120
includes positive and negative electrode terminals 169a, 169b extending from packaging 128
that may be connected to first and/or second circuit board 130a, 130b to power electronic
device 100. The positive and negative electrode terminals 169a, 169b are connected to with
components of electrode assembly to receive electrical power that is generated by chemical

reactions in the electrode assembly.

[0055] Battery 120 may include a first connector 161 and a second connector 162
connected to first circuit board 130a and second circuit board 130b. Battery 120 includes
electrical conductors 165 that extend between first connector 161 and second connector 162.
First circuit board 130a may thus be connected to second board 130b through battery 120 via
electrical conductors 165. In various embodiments, electrical conductors 165 may be
conductive lines, printed conductive traces, or other conductive components. In some
embodiments, electrical conductors 165 provide the only electrical connection between first
and second circuit boards 130a, 130b, such that the first and second circuit boards 130a, 130b
are electrically isolated if not connected to battery 120 (e.g., and electronic device 100 may
not function properly or at all.). In some embodiments, first and second electrical connectors
161, 162 are not connected to the electrode assembly and/or connection with first and second

electrical connectors 161, 162 does not power electrical components of electronic device 100.

[0056] Battery 120 may include multiple electrical connections that can be configured to
electrically connect first circuit board 130a with second circuit board 130b. For example,
battery 120 may include a third electrical connector 163, a fourth electrical connector 164,
and electrical conductors 166 extending between third and fourth electrical connectors 163,
164. In one example, electrical conductors 166 include an RF transmission line configured to
transmit RF signals from first circuit board 130a (e.g., from a diversity antenna) to second

circuit board 130b so as to reduce signal loss.

10
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[0057] In some embodiments, packaging 128 of battery 120 may include a flexible pouch
made of one or more substrate layers. Packaging 128 may enclose the electrode assembly,
allow heat transfer away from the electrode assembly, provide an air and moisture barrier,
and/or protect the electrode assembly from physical impact. Packaging 128 may include a
flexible polyamide layer that extends around all (e.g., substantially all of the major faces and
thickness of battery 120), and/or provides a substrate layer of electrical conductors 165 and
166, thermal transfer components, an NFC circuit, and/or other components. In some
embodiments, packaging 128 does not include a continuous metallic layer (e.g., an aluminum

layer entirely surrounding battery 120).

[0058] Circuit board 130 is configured to accommodate components of electronic device
100 in a space-efficient manner, and provide robust mechanical and electrical connections
between these components. Circuit board 130 may support and/or electrically connect one or
more components of electronic device 100 such as one or more of battery 120, microphone
133, speaker 134, sensors 135, camera assembly 136, flash devices 137, processor 138,
electrical connectors (e.g., USB connectors, audio connectors, etc.), antenna lines, and/or
other components. In some embodiments, first circuit board 130a is positioned at a top
region of electronic device housing 110 and second circuit board 130b is positioned at a
bottom region of electronic device housing 110. For example, electronic device housing 110
may be characterized by a length in the direction of a y-axis extending between top and
bottom walls 111, 113, and a thickness in the direction of a z-axis transverse to the y-axis
(e.g. extending in a direction between the display and the back major planar face 115). First
and second circuit boards 130a, 130b, may be arranged along the y-axis such that first circuit
board 130a is arranged at a top region within electronic device housing 110 and second
circuit board 130Db is arranged at a bottom region within electronic device housing. In some
embodiments, back major face 115 of electronic device housing may include a logo, text, or
other indicia that is right-side up when electronic device 100 is held such that first circuit
board 130a is near the uppermost side wall and second circuit board 130b is near the

lowermost side wall.

[0059] Battery 120 connects the first and second circuit boards 130a, 130b. First and
second circuit boards 130a, 130b may be printed circuit boards, flexible circuit boards, other

circuit board types, and/or combinations thereof.

11
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[0060] First and second circuit boards 130a, 130b may be positioned at top and bottom
positions of electronic device housing 110 so that various components may be accommodated
at top and bottom regions of the electronic device. For example, first circuit board 130a is
positioned at a top region of electronic device housing 110 and may include components
beneficially positioned at the top region. First circuit board 130a may accommodate
components such as an earpiece assembly including a speaker, front facing camera, proximity
sensor, antenna lines, a microphone configured to receive audio from the external
environment that may be processed to provide noise cancellation, camera flash, diversity
antenna, and/or other components. In some embodiments, the speaker and/or proximity
sensor are the only speaker and proximity sensor of electronic device 100, and are positioned
on first circuit board 130a positioned at a top region of the electronic device 100. Second
circuit board 130 is positioned at a bottom region of electronic device housing 110 and may
include components beneficially positioned at the bottom region. Second circuit board may
accommodate components such as an electrical connector (e.g., USB connectors, audio
connectors, etc.), audio speaker, microphone to receive audio input from a user or the
external environment, vibrator, and/or other components. In some embodiments, the
electrical connector provides a charging port and is positioned on second circuit board 130b
positioned at a bottom region of the electronic device 100. Such positioning may promote

functionality and usability of the components by a user of electronic device 100.

[0061] Battery 120 may accommodate one or more other electrical components and/or
electrically connect various components of first and second boards 130a, 130b. In some
embodiments, battery 120 includes one or more of a hall effects sensor, battery thermistor,
magnetometer, NFC circuit, or other electronic components. Battery 120 may electrically
connect processor 138, on first circuit board 130a, for example, with the components of
second circuit board 130b. In some embodiments, battery 120 provides the only electrical
connection between first and second circuit boards 130a, 130b. Electronic device 100 may
not include a flex conductor, for example, extending over battery 120 between first and
second circuit boards 130a, 130b, and may not include a flex conductor extending over
battery 120 (e.g., between battery 120 and display assembly 140) at all. Alternatively or
additionally, electronic device 100 may not include an additional circuit board or circuit
board portion extending along a side of battery 120 between first and second circuit boards

130a, 130b. In this way, battery 120 may occupy a greater volume of electronic device 100.

12
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[0062] Additional space may be available within electronic device housing 110,
particularly in an x-direction (e.g., because an additional circuit board is not required to
connect first and second circuit boards 130a, 130b), as a result of electrical conductors 165
and/or 166 extending through battery 120. The additional space may be used to
accommodate other components within electronic device housing 110. For example,
electronic device housing 110 may accommodate a relatively larger battery 120 as a result of
electrical conductors 165 and/or 166 that connect first and second circuit boards 130a, 130b.
In some embodiments, battery 120 occupies substantially an entire space between first and
second circuit boards 130a, 130b, and between sidewalls 112 and 114. Battery 120 may also
occupy an entire space between back major planar face 115 of electronic device housing 110
and a rear-most portion of display assembly 140. As a result, battery 120 can have a
relatively larger volume and power capacity such that electronic device 100 can operate for a

longer period of time between charges.

[0063] Battery 120 may include additional electrical components arranged on a side
defining a thickness of battery 120, including one or more user input mechanisms, such as a
button or switch, that may be operated by user input along sidewall 114 of electronic device
housing 110. For example, a user-actuatable button may be mounted on a side of battery 120
defining a thickness of battery 120. A user may actuate the button by pressing inwards along
sidewall 114 of electronic device 110 such that the axis of actuation is parallel to the major
planar face 121 of battery 120. Such a configuration can promote a robust electrical
connection that can be reliably actuated through thousands of cycles without failure.
Actuating in the direction of battery 120 can reduce the actuation force that could be placed
on electrical connections between the button and battery 120, for example. Alternatively or
additionally, battery 120 may include additional electrical components arranged on a major

planar face of battery 120, such as an NFC circuit.

[0064] The material type, thickness, and number of layers of circuit board 130 may be
selected to provide desired properties. For example, the substrate layers and electrical trace
layers of first and second circuit boards 130a, 130b can be selected to affect the mechanical
stiffness, insulating characteristics, and electrical impedance, for example, of the boards. In
various embodiments, first and second circuit boards 130a and 130b include substrate layers
made from FR-2 phenolic paper, FR-3 cotton paper, FR-4 epoxy resin-impregnated woven
fiberglass, metal core board, polytetrafluoroethylene, polyimide, polyamide, combinations

thereof, and/or other materials. The materials and characteristics of one or more conductive
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layers, such as conductive traces, can be selected based on mechanical and/or electrical
properties. For example, the material and thickness of a conductive trace layer may be

selected to provide a desired electrical impedance.

[0065] In some embodiments, the material layers and characteristics of first and second
circuit boards 130a, 130b may differ from each other, and may be individually selected based
on the configuration of electronic components of first and second circuit boards 130a, 130b.
Similarly, characteristics of electrical conductors 165, 166 may be selected independent of
characteristics of first and/or second circuit boards 130a, 130b. Independent design and
configuration of first and second circuit boards 130a, 130b, and/or electrical conductors 165,
166 of battery 120 may facilitate design and assembly of circuit boards 130a, 130b, and/or
battery 120. In some embodiments, battery 120 may include electrical conductors 165, 166
that are fewer and/or thinner than conductive traces of first and/or second circuit boards 130a,
130b, or vice versa. Electrical conductors 165, 166 connecting first and second circuit boards
130a, 130b, and separately formed from first and second circuit boards 130a, 130b, can thus
further reduce the overall space required by circuit board 130, and may promote flexibility in

accommodating other components within electronic device housing 110.

[0066] First and second circuit boards 130a and 130b are sized to fit within electronic
device 100 and accommodate the desired electronic components. In some embodiments, first
and second circuit boards have different sizes (e.g., different usable surface areas). First

circuit board 130a is larger than second circuit board 130b, or vice versa.

[0067] Referring to FIG. 2, first and second circuit boards 130a, 130b, are fixedly
positioned within electronic device housing 110 and separated by a distance (d). One or more
electrical conductors 165 and/or 166 of battery 120 extend partially or completely between
first and second circuit boards 130a, 130b. For example, electrical conductors 165 and/or
166 extend between first and second circuit boards 130a, 130b and span distance (d).
Electrical conductors 165 and/or 166 may thus span a length at least substantially equal to
distance (d), and in some embodiments, greater than distance (d). For example, electrical
conductors 165 and/or 166 extend between first, second, third, and/or fourth connectors 161,
162, 163, 164 and thus may be described as extending along or overlapping with portions of

first and/or second circuit boards 130a, 130b (e.g., to facilitate electrical connection).

[0068] Distance (d) between first and second circuit boards 130a, 130b, may provide a
space in which battery 120 is accommodated. Battery 120 has a length (lvattery) between
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minor sides 123, 125, (e.g., sides oriented parallel to top and bottom sidewalls 111, 113 of
electronic device housing 110), and a width (Wbattery) between minor sides 124, 126 (e.g.,
sides oriented substantially parallel to side portions 112, 114). In some embodiments, length
(Ivattery) 1s equal to distance (d) such that battery 120 occupies substantially the entire distance
between first and second circuit boards 130a, 130b. Alternatively or additionally, there may
be no electrical components between battery 120 (e.g., sidewalls of battery 120) and first and
second circuit boards 130a, 130b, respectively. Such a configuration allows battery 120 to
accommodate a maximum distance between first and second boards 130a, 130b to improve
the power capacity of battery 120. Alternatively or additionally, distance (d) may be greater
than 50% of length (Lnousing) of electronic device housing 110. Such relative dimensions
provide a space for battery 120 that accounts for a significant portion of the interior volume
of electronic device 100. Battery 120 may thus be relatively large and provide a relatively

high power capacity and facilitate an extended period of time between charges.

[0069] Little or no space may exist between sidewalls of battery 120 and first and/or
second circuit board 130a, 130b when assembled. For example, a distance between sidewall
123 of battery 120 and first circuit board 130a may be less than 2.0 mm, less than 1.0 mm,
less than 0.5 mm, less than 0.2 mm, or 0 mm (e.g., such that sidewall 123 is in contact with
first circuit board 130a), and a distance between sidewall 125 of battery 120 and second
circuit board 130b may be less than 2.0 mm, less than 1.0 mm, less than 0.5 mm, less than 0.2
mm, or 0 mm (e.g., such that sidewall 125 is in contact with second circuit board 130b).
Distance (d) may provide a space within electronic device housing in which no electronic
components are accommodated except battery 120. In some embodiments, only battery 120,
and no separate electrical components, are accommodated in a space surrounded by first and

second circuit boards 130a and 130b, and walls 112, 114 of electronic device housing 110.

[0070] Electronic device housing 110 has a width (Whousing) between walls 112, 114 and a
length (Lnousing) between walls 111, 113. In some embodiments, width (Whousing) between
walls 112, 114 is entirely occupied by battery 120 at locations where battery 120 is present.
For example, distances between sidewalls 124, 126 of battery 120 and walls 112, 114 of
electronic device housing 110, respectively, may be less than 2.0 mm, less than 1.0 mm, less
than 0.5 mm, less than 0.2 mm, or O (e.g., such that battery 120 is in contact with walls 112,
114). In various embodiments, width (Woattery) s greater than 80 %, greater than 85 %,
greater than 90 %, greater than 95 %, or greater than 98 % of width (Whousing) of electronic

device housing 110 between inner surfaces of walls 112, 114. Such relative dimensions can
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facilitate a battery 120 having a relatively large width (Wbatery) while an electrical connection
between first circuit board 130a and second board 130b is provided through electrical

conductors 165 and/or 166 of battery 120.

[0071] First and second circuit boards 130a, 130b may extend across substantially the
entire width (Whousing) of electronic device housing 110. In some embodiments, first and
second circuit boards 130a, 130b extend along less than the entire (Lhousing) (e.g., because first
and second circuit boards are separated by battery 120). Electrical conductors 165, 166 of
battery 120 electrically connect first and second circuit boards 130a, 130b that are spaced
apart from one another. In one example, first circuit board 130a, second circuit board 130b,
and electrical conductors 165 and/or 166 together extend along the entire length (Lhousing) of
electronic device housing 110 (e.g., substantially an entire length, such as 90% or more of the
length).

[0072] Referring to FIGS. 3-6, perspective views of an example battery 320 are shown.

In various embodiments, battery 320 may be suitable for use with electronic device 100 and
have features similar to battery 120, described herein. Battery 320 includes first and second
electrical connectors 361, 362, third and fourth electrical connectors 363, 364, and positive
and negative electrode terminals 369a, 369b. Electrical conductors 365 extend between first
and second electrical connectors 361, 362, and electrical conductors 366 extend between third

and fourth electrical connectors 363, 364.

[0073] Battery 320 is shaped to provide a desired power capacity in a space-efficient
configuration, and may include front and back major planar faces 321, 322 separated by
minor sides 323, 324, 325, 326 defining a thickness (tthickness) of battery 320. For example,
battery 120 may be configured for assembly with an electronic device housing such that sides
323, 325 are parallel to top and bottom sidewalls of the electronic device housing (e.g., such
as top and bottom sidewalls 111, 113 of electronic device housing 110). In some
embodiments, first and third electrical connectors 361, 363 are positioned proximate side
323, and second and fourth electrical connectors 362, 364 are positioned proximate side 325
(e.g., opposite from side 323). Electrical conductors between first and second connectors
361, 362, and/or third and fourth connectors 363, 364, respectively, may thus span an entire
dimension of battery 320 between side 123 and side 125, for example. In some

embodiments, battery 320 has a non-rectangular and/or irregular shape, stepped edges, etc.
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[0074] Electrical conductors 365, 366 are configured to provide electrical communication
between first and second electrical connectors 361, 362, and third and fourth electrical
connectors 363, 364, respectively. In some embodiments, electrical conductors 365 are
signal lines configured to carry electrical signals between first and second circuit boards
connected to first and second electrical connectors 361, 362. Electrical conductors 366 may
be RF transmission lines configured to carry RF signals between first and second circuit
boards connected to third and fourth electrical connectors 363, 364, such as between a
diversity antenna on the first circuit board and the second board. In some embodiments, RF
transmission lines may be larger (e.g., have a greater width and/or thickness) compared to the
signal lines of electrical conductors 355, for example. A relatively larger width may provide
reduced impedance and reduced transmission losses of the RF transmission (e.g., transmitted
from a diversity antenna). In some embodiments, an additional RF transmission line
connecting first and second circuit boards (e.g.,separate from battery 320), is not necessary

and not present in an electronic device powered by battery 320.

[0075] Electrical conductors 365 may extend between sides 323 and 325 at least partially
along side 324. For example, electrical conductors 365 extend at least partially along a side
defining a thickness (t) of battery 320. Electrical conductors 365 positioned along a thickness
may facilitate a large volume of electrode assembly 327 of battery 320, particularly by
facilitating a larger thickness (t). In some embodiments, electrical conductors 365 are only

on sides 324 and/or 325, and are not present on major planar faces 321, 322 of battery 320.

[0076] Alternatively or additionally, electrical conductors 365 may extend at least
partially along a major planar face of battery 320, such as along major planar faces 321
and/or 322. Electrical conductors 365 positioned along a major planar face may facilitate a
large volume of an electrode assembly 327 of battery 320, particularly by facilitating a larger
width (e.g., between sides 324 and 326). In some embodiments, electrical conductors 365 are
only on major planar faces 321 and/or 322, and are not present on sides 324, 325, for

example, that define a thickness (t) of battery 320.

[0077] First and second electrical connectors 361, 362, and third and fourth electrical
connectors 363, 364 are configured to connect with complementary connectors of first and
second circuit boards of an electronic device. First and second connectors 361, 362, third and
fourth connectors 363, 364, and respective complementary connectors are configured to

provide secure electrical connections. First, second, third and/or fourth connectors 361, 362,
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363, 364 may include a board-to-board connector, zero insertion force (ZIF) connector,
micro-coaxial connector, combinations thereof, and/or other connectors that provide a secure

electrical connection.

[0078] Electrical connectors 361, 362, 363, and/or 364 of battery 120 may include arm
portions 361a, 362a, 363a, 364a configured to accommodate a selected respective positioning
of battery 320 and one more components to which battery 320 may be connected. Arm
portions 361a, 362a, 363a, and/or 364a may extend upwards and inwards, for example,
including multiple bends (e.g., such as approximately 90° bends) so that connectors 361, 362,
363, and/or 364 are positioned for secure connection and/or are not unduly strained. In some
embodiments, connectors 361, 362, 363, and/or 364 may be flexible such that the connector
ends can be moved into a desired position. Arm portions that are flexible and/or include
bends may facilitate assembly by accommodating a larger manufacturing tolerance range

while providing reliable connectability.

[0079] The material types and geometry of the packaging 328 of battery 320 may be
selected to provide a battery 320 that has desired characteristics. In some embodiments,
packaging 328 of battery 320 is a pouch-type packaging that includes one or more layers
surrounding electrode assembly 327. Electrode assembly 327 may include multiple sections
or layers, such as a cathode layer, separator, anode layer, etc. Packaging 328 may include a
flexible polymer layer completely surrounding electrode assembly 327 of battery 320 that
may protect and seal electrode assembly 327, and/or provide other features and

characteristics of battery 320.

[0080] In some embodiments, packaging 328 may include a flexible circuit substrate
layer that includes one or more layers configured to provide a substrate of a flexible printed
circuit. Electrical conductors 365, 366, NFC circuit 371, and/or other electrical components
may be printed or otherwise applied directly to the flexible circuit substrate layer of
packaging 328. The flexible polymer layer of packaging 328 may thus provide both a layer
of the pouch of battery 320 and a printed circuit substrate to which electrical conductors may
be applied. In some embodiments, the flexible circuit layer completely surrounds internal
components of battery 320 (e.g., flexible circuit substrate layer completely surrounds and
encloses electrode assembly 328), and/or may be the only layer of packaging 328 that

completely surrounds internal components of battery 320 (e.g., such that packaging 328 does
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not include a continuous metal foil layer that completely surrounds internal components of

battery 320).

[0081] In some embodiments, packaging 328 may provide both a pouch surrounding
electrode assembly 327 and a substrate of a circuit, such as a flexible printed circuit. Such
configurations may increase the volume available within an electronic device for electrode
assembly 327 or other components. For example, an additional circuit board or electrical
connections to connect circuit boards positioned on opposite sides of battery 320 can be
eliminated because battery 320 itself can provide electrical connections between circuit
boards connected to first and second electrical connectors 361, 362, and third and fourth
electrical connectors 363, 364. The additional space can be used to provide a large battery
320, house additional components, or reduce the overall size of an electronic device powered

by battery 320.

[0082] In some embodiments, electrical conductors 365 and/or 366 provide the only
electrical connection between first and second circuit boards connected to first and second
electrical connectors 361, 362, and/or third and fourth electrical connectors 363, 364, such
that the first and second circuit boards are electrically isolated if not connected to battery 320

(e.g., and the electronic device may not function properly or at all).

[0083] Packaging 328 may include one or layers that completely or partially surround
electrode assembly 327, such as one or more sealant layers, insulating layers, and/or
structural layers. In various embodiments, packaging may include a layer include a
polyolefin polymer, such as polypropylene, polyethylene, or ethylene-propylene copolymer,
polyether ether ketone, aliphatic or semi-aromatic polyamides, a metal foil, such as
aluminum, steel, nickel, or other metal layers that provides durability, prevents air from

entering the pouch, and/or provides selected thermal transfer characteristics.

[0084] Packaging 328 may include one or more components applied or otherwise
supported by flexible circuit substrate layer. For example, a metallic material 367 may be
printed, laminated, or otherwise applied to the flexible circuit substrate layer. Metallic
material 367 may facilitate dissipation of heat from electrode assembly 327 of battery 320.
For example, metallic material 367 is laminated in an array or pattern on major planar faces
321, 322, and one or more sides of battery 320. In some embodiments, metallic material 367

is discontinuous and does not form a continuous layer surrounding battery 320.
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[0085] Battery 320 may include a battery protection circuit 368. Battery protection
circuit 368 may be configured to limit battery cell voltage, current, etc., and open circuit the
battery when a threshold is reached. In some embodiments, battery protection circuit 368
may be a printed circuit supported by the flexible circuit substrate layer of packaging 328. A
battery protection circuit 368 applied directly to a layer of packaging 328 of battery 320 can
provide a smaller battery size and/or increase the volume available for electrode assembly
327. In this way, the performance of battery 320 may be increased, and/or the size of an

electronic device powered by battery 320 reduced.

[0086] Battery 320 may include one or more additional electrical components supported
by flexible circuit substrate layer of packaging 328. In one embodiment, battery 320 includes
an NFC circuit 371. NFC circuit may be printed or otherwise applied to flexible circuit
substrate layer of packaging 328. For example, NFC circuit 371 may include conductive
traces positioned on a major planar face 321, and/or 322, such as looped proximate the
perimeter of a major planar face 321 and or 322. NFC circuit 371 may include end regions
371a, 371D, electrically connected with other components of NFC circuit within battery 120,
and/or configured for connection with electrical components of a circuit board, such as via a
spring connection. An NFC circuit provided on a flexible circuit substrate layer 328a that
forms a pouch of packaging 328 improves space efficiency of battery 320 by eliminating an
additional substrate layer that may otherwise be required to support components of NFC
circuit. Alternatively or additionally, battery 320 includes a conductive charging circuit. The
conductive charging circuit may be partially or completely provided on the flexible circuit

substrate layer of packaging 328.

[0087] Packaging 328 may include a printable layer configured to receive printed indicia.
For example, flexible circuit substrate layer 328a may be printable such that labeling can be
printed directly on flexible circuit substrate layer 328a (e.g., instead of including an
additional label applied to battery 320). Printing necessary indicia on a flexible circuit
substrate layer 328, such as a flexible circuit substrate layer 328a that defines a pouch
surrounding electrode assembly 327 and that provides a substrate of electrical components of
battery 320, improves space efficiency by reducing or eliminating additional components.
Space otherwise necessary to accommodate a label may be used to increase the volume of
electrode assembly 327 and/or reduce the overall dimensions of an electronic device powered

by battery 320.
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[0088] Referring to FIG. 7, a partial view of battery 320 is shown, including side 324 and
electrical conductors 365 extending along side 324. Electrical conductors 365 may be
positioned proximate a seam or joined portion of packaging 368. In some embodiments,
manufacture of battery 320 includes operations of wrapping electrode assembly 327 in
packaging 328, such as flexible circuit substrate layer 328a, and sealing the packaging 328 to
enclose electrode assembly 327. Heat and/or pressure may be applied to melt flexible circuit
substrate layer 328a, and/or an adhesive or other layer, to enclose electrode assembly 327.
Such a seal may be present proximate side 324. In some embodiments, electrical conductors
365 are positioned on an extension or flap region 374 of packaging 328 that extends
outwardly from a sealing location 375 of packaging 328. Such a configuration can facilitate
manufacturing and assembly of battery 328 by positioning electrical conductors near an edge
of the flexible circuit substrate layer 328a before it is folded or otherwise formed into a pouch

to enclose electrode assembly 327.

[0089] In some embodiments, electrical conductors 365 extending between first and
second electrical connectors 361, 362 are arranged in a vertical configuration. For example,
electrical conductors 365 are positioned above and below one another along side 324 between
major planar face 321 and major planar face 322. Alternatively or additionally, electrical
conductors 365 may be arranged in a single plane on flexible circuit substrate layer 328a. A
vertical arrangement of electrical conductors 365 may promote space efficiency, and/or
increase the volume available for electrode assembly 327. In some embodiments, such a
configuration can facilitate a battery 320 that occupies an entire width of an electronic
devices housing (e.g., such that walls 324, 325 are flush against opposite walls of the
electronic device housing. Alternatively or additionally, one or more electrical components
374 can be arranged in a vertical configuration connected with one or more electrical
conductors 365. Electrical component 374 may include a hall effects sensor, battery

thermistor, magnetometer, button components, or other electronic components.

[0090] Referring to FIG. 8, an example battery 820 of an electronic device 800 is shown,
including first and second connectors 861, 862, positive and negative electrode terminals
869a, 869b, and electrical conductors 865, 866 extending between first and second
connectors 861, 862. In various embodiments, electronic device 800 and battery 820 may
have features similar to electronic devices 100, 300, and batteries 120, 320, described herein.
Battery 820 is positionable within an electronic device housing together with other

components of electronic device 800.
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[0091] In some embodiments, battery 820 includes electrical conductors 865 and
electrical conductors 866 extending between first and second connectors 861, 862. Electrical
conductors 865, 866 may be conductive lines configured to provide communication between
components of first and second circuit boards connected to first and second electrical
connectors 861, 862. For example, electrical conductors 865 may be relatively thinner lines
and electrical conductors 866 may be relatively thicker lines, such as RF transmission lines.
Both electrical conductors 865 and 866 may be connectable via first and second connectors
861, 862, respectively, and/or extend along a common side (e.g., side 824) of battery 820

between opposite ends

[0092] Positive and negative electrode terminals 869a, 869b may be separate or
included with first connector 861 (e.g., such that a connection with a single connector results
in connection with the positive and negative electrode terminals 869a, 869b, and electrical
conductors 865, 866. In some embodiments, positive and negative electrode terminals 869a,
869b, and first connector 861 extend outwardly at a single location, and thus provide a single
connector to join with a circuit board for example. Such a configuration may improve
manufacturing and assembly be requiring assembly of a single connector (e.g., including
isolated electrical connections for the positive electrode terminal 869a, negative electrode

terminal 869b, and electrical conductors 865).

[0093] Referring, to FIG. 9, an example connector 900 is shown that can be used to
connect a battery, such as battery 120, 320, 820, with first and second circuit boards, such as
first and second circuit boards 130a, 130b. Connector 900 includes a central connector 910
and side connectors 920, 930 spaced on each side of central connector 910 such that central
connector 910 and side connectors 920, 930 are arranged in a row. In some embodiments,
central connector 910 includes a board-to-board type connector and side connectors 920, 930
include micro-coax connectors. The board-to-board connector provides reliable and compact
electrical connection. The micro-coax connector can provide additional electrical
connections, such as for RF transmission lines, and also serve as retention pins, providing

additional mechanical robustness to the connection.

[0094] Referring to FIG. 10, a flow diagram of an example method 1000 of
manufacturing an electronic device is shown. In some embodiments, method 1000 includes
operation 1002 of assembling first and second circuit boards with an electronic device

housing. For example, first and second circuit boards may be arranged at top and bottom
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regions of the electronic device, respectively. Operation 1002 may further include securing
the first and second circuit boards in a fixed position within the electronic device housing.
The circuit board may be brought into engagement with one or more complementary features
of the electronic device housing and fixed into position relative to the electronic device
housing. The circuit board may be secured using one or more snap-fit connectors, adhesives,

welds, or other fastening techniques.

[0095] Method 1000 further includes operation 1004 of positioning a battery in the space
between the first and second circuit boards (or between locations at which the first and
second circuit boards would be located, in those examples in which the battery is positioned
before the circuit boards). The space may be at least partially defined by the first and second
circuit boards (e.g., a distance between the first and second circuit boards), and/or may be at
least partially defined by the electronic device housing. In some embodiments, the space is a
substantially rectangular space defined by the first and second circuit boards on opposite
sides, and side walls of the electronic device housing on opposite sides. The battery may
occupy substantially the entire space. In some embodiments, no other components are

positioned in the space along with the battery.

[0096] Method 1000 further includes operation 1006 of connecting the first and second
circuit boards to the battery to provide electrical communication between the first and second
circuit boards through the battery. In some embodiments, the first circuit board is connected
to a first electrical connector of the battery, and the second circuit board is connected to a
second electrical connector of the battery positioned on an opposite side of the battery from
the first electrical connector. In some embodiments, connection of the first circuit board to
the first electrical connector and connection of the second circuit board to the second
electrical connector provides the only electrical communication between the first and second
circuit boards. For example, the first and second circuit boards could not electrically
communicate, and the electronic device would not function properly, but for connection of

the first and second circuit boards to one another via the battery, in some embodiments.

[0097] Operations 1002, 1004, and 1006 may be performed in any suitable order. In
some embodiments, the battery is positioned in the electronic device housing in an initial
manufacturing step before the first and second circuit boards are positioned in the electronic

device housing. In other embodiments, the first and second circuit boards and the battery
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may first be connected, and subsequently positioned within the electronic device housing

together.

[0098] While this specification contains many specific implementation details, these
should not be construed as limitations on the scope of the disclosed technology or of what
may be claimed, but rather as descriptions of features that may be specific to particular
embodiments of particular disclosed technologies. Certain features that are described in this
specification in the context of separate embodiments can also be implemented in combination
in a single embodiment in part or in whole. Conversely, various features that are described in
the context of a single embodiment can also be implemented in multiple embodiments
separately or in any suitable subcombination. Moreover, although features may be described
herein as acting in certain combinations and/or initially claimed as such, one or more features
from a claimed combination can in some cases be excised from the combination, and the
claimed combination may be directed to a subcombination or variation of a subcombination.
Similarly, while operations may be described in a particular order, this should not be
understood as requiring that such operations be performed in the particular order or in
sequential order, or that all operations be performed, to achieve desirable results. Particular
embodiments of the subject matter have been described. Other embodiments are within the

scope of the following claims.
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What is claimed is:

1.

An electronic device, comprising:

a battery comprising a first electrical connector at a first end of the battery, a
second electrical connector at a second end of the battery, and one or more electrical
conductors extending from the first connector to the second connector;

a first circuit board connected to the first connector; and

a second circuit board connected to the second connector,

wherein the first circuit board is electrically connected to the second circuit

board by the one or more electrical conductors.

The electronic device of claim 1, wherein the first circuit board is electrically
connected to the second circuit board only by the one or more electrical conductors of

the battery.

The electronic device of claim 1, further comprising a display connected to the first
circuit board, wherein:

the first circuit board includes at least one of: a speaker, a front facing camera, a
proximity sensor, a microphone, and a camera flash, and / or

the second circuit board includes at least one of: an electrical connector, an audio

connector, a microphone, and a vibrator.

The electronic device of claim 1, further comprising positive and negative electrode
terminals electrically connected to an electrode assembly of the battery, the positive
and negative electrode terminals configured to receive electrical power that is

generated by chemical reactions in the electrode assembly.

The electronic device of claim 1, wherein the battery comprises a pouch and an

electrode assembly within the pouch.

The electronic device of claim 5, wherein the pouch comprises a flexible circuit

substrate layer at least partially surrounding the electrode assembly.

The electronic device of claim 6, wherein the flexible circuit substrate layer comprises

a polyamide.
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10.

11

12.

13.

14.

15.

16.

17.

The electronic device of claim 6, wherein the flexible circuit substrate layer comprises

a battery protection circuit.

The electronic device of claim 6, wherein the flexible circuit substrate layer comprises

an NFC circuit.

The electronic device of claim 9, wherein the flexible circuit substrate layer comprises

RF transmission lines.

The electronic device of claim 1, further comprising an electronic device housing,
wherein the first circuit board is positioned in a top region of the housing and the

second circuit board is positioned in a bottom region of the housing.

The electronic device of claim 11, wherein the battery is positioned between the first

circuit board and the second circuit board.

The electronic device of claim 1, wherein the first circuit board, the second circuit
board, and the electrical conductors of the battery together extend along an entire
length of the electronic device housing, and the first circuit board and the second

circuit board each extend across an entire width of the electronic device housing.

The electronic device of claim 1, wherein the width of the battery is greater than 80
%, in particular greater than 85 %, more in particular greater than 90 %, more in
particular greater than 95 %, or more in particular greater than 98 % of width of

electronic device housing between inner surfaces of walls.

The electronic device of claim 1, wherein the battery has first and second major
planar faces separated by sidewalls, the first major face and the second major face

oriented parallel to the first circuit board and the second circuit board.

The electronic device of claim 15, wherein the electrical conductors extend along a

sidewall of the battery between the first connector and the second connector.

An electronic device battery, in particular configured as a battery for an electronic

device of at least one of the claims 1 to 16, comprising:
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18.

19.

20.

21.

an electrode assembly;

a pouch surrounding the electrode assembly and including a flexible circuit
substrate layer;

a first electrical connector at a first end;

a second electrical connector at a second end; and

one or more electrical conductors extending from the first connector to the

second connector on the flexible circuit substrate layer.

The electronic device battery of claim 17, wherein the flexible circuit substrate layer

comprises a battery protection circuit.

The electronic device battery of claim 17, wherein the one or more electrical

conductors are not electrically connected with the electrode assembly.

A method of manufacturing an electronic device, comprising:

securing a first circuit board at a first position within an electronic device
housing;

securing a second circuit board at a second position within the electronic
device housing;

positioning a battery in a space within the electronic device housing defined
between the first position and the second position, the battery having a first electrical
connector, a second electrical connector, and one or more electrical conductors
between the first and second electrical connectors; and

connecting the first circuit board to the first electrical connector and the

second circuit board to the second electrical connector.

The method of claim 20, wherein the battery provides an only electrical connection

between the first circuit board and the second circuit board.
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second circuit boards
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Connect first and second boards to the
battery
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