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Fig. 5
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LOW Z-FOLD BATTERY SEAL

BACKGROUND

[0001] This disclosure relates generally to portable elec-
tronic devices, and specifically to battery powered mobile
devices. In particular, the disclosure relates to sealing struc-
tures for the battery assembly, as related to overall battery
size, energy density and form factor.

[0002] Batteries come in a range of different architectures
and forms, including traditional rod-and-tube (dry cell) and
flat plate (flooded cell) designs, and more advanced “jelly
roll” configurations in which the anode and cathode layers are
laid down on opposite sides of a flat sheet or flexible substrate,
coated with a liquid or gel electrolyte, and rolled up for
insertion into a cylindrical battery case, which is then sealed
at either end. In flat battery designs, the anode and cathode
structure may be folded inside a low-profile casing or pouch,
which is sealed along one or more opposite sides. Where the
seal or “tail” structure is folded over the top of the battery, as
in typical existing designs, it may increase battery height or
thickness. Alternatively, where battery thickness is con-
strained, a tail structure folded over the top of the battery
reduces the available volume for energy storage.

[0003] Battery configurations for portable electronics and
mobile devices require a range of design tradeoffs, including
size, weight, power consumption, manufacturability, durabil-
ity and thermal loading. Each of these factors impacts overall
storage capacity and energy density, as defined by the amount
of useful energy that can be delivered per unit volume or
mass. The battery form factor (or package shape) is also an
important design consideration, particularly for compact por-
table and mobile devices where space is at a premium. At the
same time, effective sealing and insulating mechanism are
also required, in order to provide high energy density and
service life with improved durability leakage prevention.

SUMMARY

[0004]
include.

Exemplary embodiments of the present disclosure

BRIEF DESCRIPTION OF THE DRAWINGS

[0005] FIG. 1 is a perspective view of a battery assembly
with reduced z-fold seal and protective wrap.

[0006] FIG.2isacross-sectional view ofthe battery assem-
bly.
[0007] FIG. 3 is a perspective view of the battery assembly,

with an alternate form factor.

[0008] FIG. 4A is a top view of the battery assembly, in a
width-wise wrapping configuration.

[0009] FIG. 4B is a bottom view of the width-wise wrap-
ping configuration.

[0010] FIG. 5is a perspective view of the battery assembly
positioned in a storage tray or shipping unit.

[0011] FIG. 6 is a plan view of a protective wrap for the
battery assembly.

[0012] FIG. 7 is a block diagram of a method for retaining
a low z-fold seal against the side of a battery assembly for
storage and installation.

DETAILED DESCRIPTION

[0013] FIG.1Aisaperspective view of battery assembly 10
with casing 12 and protective wrap or film 14. Low z-fold seal
structures 16 seal battery casing 12 to prevent leakage of
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electrolytes and other materials from the inside of battery
assembly 10, to inhibit moisture intrusion, and to reduce
oxidation and corrosion of the anode and cathode surfaces.
[0014] In the particular configuration of FIG. 1, battery
assembly 10 has a substantially oblong or rectangular geom-
etry or form factor, with width W defined between opposite
sides 18A and 18B, and length L. defined between opposite
sides or ends 19A and 19B. Battery assembly 10 may also
have a flat or substantially planar profile, with first and second
major surfaces 20A and 20B separated by thickness T.
[0015] Length L, width W and thickness T define the form
factor of battery assembly 10, as installed in an electronic
device. Length L. and width W are measured along first or
second major surface 20A or 20B, in the direction of (hori-
zontal) axes x and y, excluding the thickness of protective
wrapper or film 14. Similarly, height or thickness T is mea-
sured between major surfaces 20A and 20B, along (vertical)
axis z, also excluding protective wrapper 14.

[0016] In low-profile or flat configurations of battery
assembly 10, thickness T is generally less than length L. or
width W, such that major surfaces 20A and 20B have substan-
tially greater surface area than side and end surfaces 18A,
18B, 19A and 19B. Note, however, that the orientation of
coordinate axes X, y, and z is arbitrary, and length [. and width
W may be interchanged, such that L=W or WzL. The desig-
nation of sides 18A, 18B and ends 19A, 19B is also arbitrary,
and they may be interchanged without loss of generality.
[0017] Depending on application, low z-fold seal structures
16 may thus be provided along opposite sides 18A and 18B of
battery case 12, as shown in FIG. 1, or along opposite ends
19A and 19B. Alternatively, a single low z-fold seal 16 may
be provided along a single side or end of battery assembly 10,
for example first side 18A or first end 19A, with casing 12
formed as a continuous structure along the opposite corre-
sponding surface, for example second side 18B or second end
19B.

[0018] Connector 22 provides electrical (power) connec-
tions to battery assembly 10, for example in a “pig tail”
configuration with a connector board or manifold 23 coupled
to battery assembly 10 via flex circuit 24, as shown in FIG. 1.
Flex circuit 24 accommodates a range of battery connection
configurations and allows connector board 23 to be relocated
away from battery casing 12 during wrapping and unwrap-
ping of protective film 14. Connector 22 also provides for a
variety of different couplings to battery assembly 10, for
example along a side surface (e.g., side 18A or 18B) oranend
surface (e.g., end 19A or 19B) of batter casing 12, or at a
corner interface (e.g., between side 18A and end 19A, as
shown in FIG. 1).

[0019] Because low z-fold seal structures 16 are provided
on the side surfaces of battery assembly 10 (e.g., sides 18A
and 18B, or ends 19A and 19B), and do not extend onto or
above major surfaces 20A and 20B, the z-dimension (thick-
ness T) of battery assembly 10 is reduced, as compared to
other designs, where the seal structure or “tail” is folded over
the top of the battery. That is, where seal structure 16 is not
folded over onto top surface 20A or bottom surface 20B of
battery assembly 10, thickness T is less than in other designs,
in which the seal structure extends over a portion of the top or
bottom surface. Thus, the reduced z-fold configuration of
FIG. 1 provides a smaller overall battery design, as adaptable
to a range of battery powered devices in which battery size is
at a premium, including, but not limited to, portable electron-
ics and mobile devices.
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[0020] Where the total battery thickness is constrained,
moreover, “fold-over” seal designs may decrease the avail-
able height (z-dimension) on the inside of the battery. Where
the lateral dimensions (e.g., x and y) are held head steady, or
where the lateral area is otherwise constrained, this leads to
reduced interior battery volume, with a commensurate
decrease in battery capacity. The reduced z-fold seal design of
FIG. 1, on the other hand, provides battery assembly 10 with
a corresponding increase in the available interior battery vol-
ume, because the seal fold does not extend over the top or
bottom of battery itself; that is, seal structure 16 does not
extend over top surface 20A or bottom surface 20B of battery
assembly 10, as described above.

[0021] In applications where the battery form factor (or
volume envelope) is constrained, therefore, or where there is
a fixed available volume (for example, in the interior of an
electronic device, where space is constrained), the interior
volume of battery assembly 10 may be increased in height, as
compared to other designs, by the amount that the “old” tail
stuck up above or below the top or bottom surface of the
battery. This low z-fold seal configuration, as shown in FIG.
1 and as further described below, thus provides battery assem-
bly 10 with an improved size envelope and higher potential
energy density, based on an increase in the available interior
height and volume, as compared to the exterior size envelope.
[0022] Inapplications with a fixed available height or thick-
ness T, for example, low z-fold seals 16 increase the available
interior volume of battery assembly 10, providing higher net
energy density and a greater power/weight (or powetr/size)
ratio, as compared to other seal configurations that increase
battery height and reduce interior volume. This is particularly
relevant in low-profile battery assemblies 10, where major
surfaces 20A and 20B are substantially larger than side sur-
faces 18A, 18B, 19A and 19B, and where even modest
increases or decreases in absolute thickness may correspond
to substantially much higher relative changes in interior vol-
ume and available anode and cathode area, with commensu-
rate impact on battery system performance.

[0023] Protective wrapper or film 14 is configured to cover
and protect battery assembly 10 during shipping and storage,
and to retain low z-fold seal structures 16 in a generally
vertical orientation against side surfaces 18 A and 18B; that is,
substantially perpendicular to major surfaces 20A and 20B.
Protective wrapper 14 is also configured to accommodate
connector 22 during installation and removal, and to provide
for barcode scanning and other functions during manufacture
and assembly, as described below.

[0024] FIG. 2 is a cross-sectional view of battery assembly
10, taken along line 2-2 of FIG. 1. First and second portions
12A and 12B of battery case 12 are formed about inner battery
element 28, which stores electrical energy and provides
power. Casing portions 12A and 12B define the major sur-
faces of battery 10, for example upper and lower surfaces 20A
and 20B, as described above.

[0025] Inrechargeable embodiments of battery 12, battery
element 28 may typically have a jelly roll electrode structure,
with a “wet” liquid or gel electrolyte interspersed between
anode and cathode layers laid down on opposite surfaces of a
rolled of folded plate structure, for example using intercalated
lithium electrode material. Alternatively, a parallel plate
(flooded electrode) structure may be used, for example with
an acid electrolyte, or a post (or rod) configuration with a
“dry” or paste (e.g., alkaline) electrolyte. Other types of bat-
teries, including solid-state batteries, may be employed.

Mar. 6, 2014

[0026] At least one low z-fold seal 16 is provided to seal
casing portions 12A and 12B about inner battery element 28,
for example along opposite sides 18A and 18B of battery
assembly 10, as shown in FIG. 2. Alternatively, a single low
z-fold seal 16 may be provided, for example by forming
casing 12 as a flat sheet and bending the sheet around interior
battery assembly 22, with low z-fold seal structure 16 on side
18B and with a substantially continuous casing 12 along
opposite side 18A.

[0027] Battery casing 12 is typically formed of a laminated
material, for example an aluminum or other metal core layer
12A (see inset) with plastic, polymer or other insulating lay-
ers 12B and 12C on the opposite (e.g., interior and exterior)
surfaces of core layer 12A. Typically, core layer 12A provides
strength, durability and additional structural features, while
layers 12B and 12C provide electrical insulation and chemi-
cal protection from caustic or corrosive components of bat-
tery element 28, for example acid or alkali electrolytes.

[0028] Low z-fold seals 16 are formed in a laminar, folded
configuration, for example by heat sealing or bonding top and
bottom (laminated) battery casings 12A and 12B (dashed
lines) together along first or second side 18 A or 18B of battery
assembly 10. Insulating layer or sheet 32 may be provided to
cover the exposed edge of seal 16, for example using a poly-
imide insulator such as a KAPTON® sheet or film, as avail-
able from E. 1. du Pont de Nemours and Company of Wilm-
ington, Del.

[0029] Thebonded, insulated (e.g., top and bottom) battery
case portions 12A and 12B are then bent or folded upward
along the end or side surface (e.g., side 18B) of battery assem-
bly 10, in a substantially vertical orientation along the +z
direction (that is, along the shortest dimension or thickness, T,
of battery assembly 10). Alternatively, seal structure 16 may
be formed by bonding case portions 12A and 12B along the
top surface of battery assembly 10, and bending downward, in
the -z direction.

[0030] Typically, polymer and similar insulating layers
12B and 12C may also provide a restoring bias to metal core
layer 12A, so that low z-fold seal structures 16 tend to migrate
from a substantially vertical or perpendicular orientation to a
more horizontal or parallel orientation, as defined with
respect to major surfaces 20A and 20B of battery assembly
10. This tendency is addressed by providing retention fea-
tures to keep seal structures 16 in the substantially perpen-
dicular orientation along the side of battery 10 during ship-
ping and storage.

[0031] First, adhesive layer 34 may be provided to over-
come the residual bias in battery case portions 12A and 12B,
in order to bond seal structures 16 against sides 18A and 18B.
Suitable materials for adhesive layer 34 include pressure sen-
sitive adhesive (PSA) materials such as acrylics, rubber,
acetate, nitrile and styrene compositions. Alternatively, other
adhesive materials may be used, including, but not limited to,
cyanoacrylate (CA) adhesives, epoxy resin adhesives, poly-
mer cement materials, thermoplastics, urethane adhesives,
and ultraviolet or heat-cured adhesive compounds.

[0032] Protective wrapper 14 may also be positioned about
battery assembly 10 to protect during shipping, with overlap-
ping layers 14A and 14B providing a compressive coupling to
retain seal 16 in a substantially vertical orientation prior to
installation. Alternatively, battery assembly 10 may be placed
in a tray, shipping container or other device configured to
provide a compressive coupling, as described below.
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[0033] Protective wrapper 14 is typically formed of an insu-
lating polymer such as a polyethylene terephthalate (PET)
film, or another protective polymer wrap in sheet or film form.
Low tack adhesive 30 may be provided to detachably retain
wrapper 14 about battery casing 12, so that wrapper 14 pro-
vides a compressive coupling along opposite sides 18A and
18B of battery assembly 10. The compressive coupling pre-
vents unfolding, and retains low z-fold seal structures 16 in a
substantially perpendicular orientation with respect to first
and second major surfaces 20A and 20B of battery 10.
[0034] Forexample, wrapper 14 may be provided in two (or
more) overlapping layers 14A and 14B, with a low-tack adhe-
sive 30 forming a detachable bond therebetween. Alterna-
tively, low-tack adhesive 30 may be absent, and layers 14A
and 14B of protective wrapper 14 may be coupled with via
surface forces, or a static interaction, or using a mechanical
retainer.

[0035] FIG. 3 is a perspective view of battery assembly 10
with protective wrapper 14, in an alternate form factor
embodiment. In this particular configuration, battery assem-
bly 10 is approximately square, with length L substantially
equal to or about the same as width W, for example within ten
or twenty percent. Height or thickness T is substantially less
than length L. and width W, as described above (that is, T<<L,
and T<<W).

[0036] Inthe lengthwise wrapping configuration of FIG. 3,
protective wrapper 14 provides a compressive coupling for
low z-fold seals 16 along ends 19A and 19B of battery assem-
bly 10. Protective wrapper 14 is sized with width W selected
to cover most or substantially all of the top and bottom sur-
faces of battery assembly 10, leaving sides 18 A and 18B free,
so that battery case 12 is uncovered or exposed in these
regions.

[0037] Asshown in FIG. 3, protective wrapper 14 may also
be substantially transparent, or may include a substantially
clear, transparent or see-through portion 14C, in order to
allow for barcode scanning and reading of other identifying
indicia 36 on the outer surface (e.g., top or bottom surface) of
battery assembly 10, when film 14 is wrapped about battery
cover 12. Low tack adhesive 30 may also be provided in two
or more separate layers 30 and 31, for example with film-
battery layer 30 to removably bond first (inner) layer 14A of
protective wrap or film 14 to cover 12 of battery assembly 10,
and film-film layer 31 to removable bond first (inner) layer
14A and second (outer) layer 14B of protective film 14.
[0038] Low-tack adhesive layers 30 and 31 allow protective
wrapper 14 to be attached to battery case 12 for shipping, as
described above, providing compressive coupling to retain
low x-fold seals 16 in a vertical orientation during shipping.
Protective wrap or film 14 may also be wrapped about battery
assembly 10 either in the lengthwise direction, as shown in
FIG. 3, or in the widthwise direction, as described above with
respect to FIGS. 1 and 2.

[0039] Where low-tack adhesive layers 30 and 31 are pro-
vided on either side of inner layer 14 A, protective wrapper 14
may be substantially reversible, and positionable for wrap-
ping with either surface facing battery cover 12. Alternatively,
low-tack (battery-film) adhesive layer 131 may also be pro-
vided with substantially lower bonding strength than (film-
film) adhesive layer 30, in order to prevent discoloration or
marring the outer surface of battery casing 12. Battery-film
adhesive layer 14D may also be absent, with a static or fric-
tional coupling between protective wrapper 14 and the outer
surface of battery casing 12.
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[0040] Protective wrapper 14 is removable for installation,
as described above, for example by pulling on tab 38 and
unwrapping first and second layers 14A and 14B of protective
wrapper 14 from battery cover 12. Pull tab 38 may include a
reduced-width portion in outer layer 14A of protective wrap-
per 14, as defined by one or more tapers 40. Pull tab 38 may
also be provided with color coding (e.g., red, yellow, blue,
green, etc.), in order to provide a visual cue indicating the
presence of protective wrapper 14, and the location of pull tab
38.

[0041] One or more additional cutouts or other edge fea-
tures 42 may also be provided on first layer 14B of protective
wrapper 14, adjacent battery cover 12, in order to accommo-
date the pigtail or other connector 22. Connector 22 may also
be provided with connector cover 44 for additional protection
during shipping, for example by attaching connector cover 44
to battery case 12 with protective wrapper 14, or as a sepa-
rately detachable element.

[0042] FIG. 4A is a top perspective view of battery assem-
bly 10 with protective wrapper 14, in a width-wise wrapping
configuration. In this configuration, protective wrapper 14
provides a compressive coupling to retain low z-fold seals 16
in a substantially vertical orientation along sides 18A and 18B
of battery assembly 10. Protective wrapper 14 is sized with
length L selected to cover portions of, or substantially all of,
the top and bottom surfaces of battery assembly 10, along
with first and second sides 18A and 18B. Ends 19A and 19B,
however, may be free, with battery case 12 uncovered or
exposed in these regions.

[0043] As shown in FIG. 4A, protective wrapper 14 may
also be removed by pulling outer layer 14B directly away
from inner layer 14A, and then unwrapping protective wrap-
per 14 from cover 12 of battery assembly 10. Thus, no sepa-
rate tab feature is necessary, and outer later 14B may or may
not be color coded, depending on application.

[0044] FIG. 4B is a bottom perspective view of battery
assembly 10 as shown in FIG. 4A, illustrating cutout feature
42 for a pigtail or other connector 22. Cutout 42 is configured
to space the edge of protective wrapper 14 from the connec-
tion point between connector 22 and battery assembly 10, for
example where flex circuit 24 couples to the corner interface
of second side 18B and first end 19A, as shown in FIG. 4B.
[0045] Cutout feature 42 thus prevents interference with
connector 22 during installation and removal of protective
wrapper 14. In particular, flex circuit 24 allows connector
board 23 to be manipulated or positioned away from battery
assembly 10 during installation of protective wrapper 14, and
cutout 42 allows connector board 23 to be repositioned along
side 18B of battery assembly 10 after installation of protec-
tive wrapper 14, without interference between the edge of
protective wrapper 14 and flex circuit 24, or the other com-
ponents of connector 22.

[0046] Cutout feature 42 may also be configured as a scal-
lop, divot, groove, slot, channel or depression along a portion
of length L. of wrapper 14, with or without the particular
corner structure of FIG. 4B. Thus, cutout 42 is not limited to
a step configuration, where width W decreases from feature
42 in the vicinity of connector 22 to the end of wrapper 14, but
also encompasses other designs. For example, cutout feature
42 may be formed only in a region of wrapper 14 that is
adjacent to connector 22. Further, width W of wrapper 14 may
decrease in the vicinity of connector 22 to form cutout 42, and
then increase back to a nominal value or to a different value
along the rest of length L or wrapper 14. The wrapping con-
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figuration may also be either lengthwise or widthwise with
respect to battery assembly 10, as described above, and the
designations of length . and width W can be reversed with
respect the configuration of cutout feature 42, along either
side or edge of wrapper 14, without loss of generality.

[0047] FIG.5 is a top perspective view of battery assembly
10, positioned in shipping or storage tray 46. Shipping tray 46
includes sides 48A, 48B and ends 50A, 50B having suitable
tolerance with respect to length I and width W of correspond-
ing sides 18A, 18B or ends 19A, 19B of battery casing 12, in
order to generate compressive coupling to retain one or more
low z-fold seals 16 in a substantially vertical or perpendicular
orientation with respect to the major surfaces of battery 10.
Unit 46 may also include a port, receptacle or similar feature
52 to accommodate connector 22, for example with flex cir-
cuit 24 extending within side 48A of shipping tray 46, and
connector board 23 extending through side 48A at port fea-
ture 52.

[0048] Tray 46 may be used in combination with protective
wrapper 14, in order to provide additional compressive reten-
tion for low z-fold seals 16 along one or more of sides 18A,
18B and ends 19A, 19B. Alternatively, battery assembly 10
may be placed in tray 46 without protective wrapper 14, with
the compressive coupling provided by selecting suitable tol-
erances for sides 48A, 48B and ends 50 A, 50B with respect to
the corresponding surfaces of battery 10.

[0049] FIG. 6 is a plan view of protective film wrapper 14
for battery assembly 10. Wrapper 14 extends from first end 52
to second end 54, within a perimeter defined by outer edge 56.
When wrapped about a battery, first end 52 of protective
wrapper 14 typically forms first (inner) layer 14A, and second
end 54 forms second (outer layer) 14B, as described above.
The designations first and second, however, are merely arbi-
trary, and may be interchanged without loss of generality. In
addition, protective wrapper 14 may be wrapped about the
battery in either orientation or direction, depending on appli-
cation.

[0050] One or more adhesive layers may be provided to
detachably retain protective wrapper 14, for example film-
film detachable adhesive layer 30 or film-battery detachable
adhesive layer 31, or both. For example, low tack adhesive
may be provided in one or more layers 30 and 31, for example
film-battery or film-film layers on one or both sides of pro-
tective wrapper or film 14, in order to removably bond wrap-
per 14 to the battery assembly, or to removably bond different
layers of wrapper 14 together, or to perform both functions.
Alternatively, one or both of low tack adhesive layers 30 and
31 may be absent, or a different adhesive material may be
used.

[0051] Transparent window 14C (dashed line; transparent
or translucent material) may also be provided to view the
surface of the battery casing, e.g., for bar code scanning or for
reading an identifier or indicia, as described above. Alterna-
tively, wrapper 14 may be transparent or translucent over
substantially all or over a substantial majority of its surface
area, for example over substantially all or most of the top or
bottom surface of the battery assembly, or both. Wrapper 14
may also be substantially transparent over substantially all of
its surface area except where color coding and other indicia
are provided, for example color-coding indicia 58 on tab
portion 38. Indicia 58 may provide a color coding to indicate
the presence or location of tab feature 38, or indicia 58 may
provide other identifying information such as model, size,
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date or serial number, and indicia 58 be located anywhere on
wrapper 14, for example at first or second end 52 or 54, or
between ends 52 and 54.

[0052] One or more taper features 40 may be provided to
define pull tab portion 38 of protective wrapper 14, for
example in first end 54, as shown in FIG. 6. In addition, one
or more tapers, ports, slots, cutouts or other edge features 42
may also be provided to space edge 56 of protective wrapper
14 from the battery connector, for example to avoid interfer-
ence during installation and removal, as described above.
Cutouts 42 may be provided, for example, between first end
52 and second end 54 or wrapper 14, as shown in FIG. 6, or in
one or both of first end 52 and second end 54, depending on
the battery size, connector location and wrapping configura-
tion. One or more cutouts 42 may further provide a “step”
feature of reduced width extending to first or second end 52 or
54 of wrapper 14, or amore localized region of reduced width
between ends 52 and 54, for example adjacent the connector
when film 14 is wrapped about a battery assembly, as
described above.

[0053] FIG. 7is ablock diagram of method 70 for retaining
low z-fold seals against the side of a battery assembly.
Method 70 comprises forming a battery case (step 71), bond-
ing the battery case to form a seal (step 72), bending the seal
into a substantially perpendicular orientation (step 73), and
retaining the seal against the side of the battery (step 74).

[0054] Forming the battery case (step 71) comprises form-
ing first and second portions of the case about a battery
element. The first and second casing portions define first and
second major surfaces of the battery, for example top and
bottom surfaces. The sides of the battery extend between the
first and second major surfaces.

[0055] Bonding the battery case (step 72) comprises bond-
ing the first and second casing portions together along a
selected side, in order to form a seal structure. The bonding
may be performed, for example, by heat treatment or thermal
bonding, or using an adhesive or mechanical attachment.

[0056] Bending the seal (step 73) comprises bending the
seal into a substantially vertical or perpendicular orientation
with respect to the first and second major surfaces of the
battery. Thus, the seal structure is oriented substantially par-
allel to the selected side. The seal may also be provided with
an insulating material such as a KAPTON® or polyimide
sheet, in order to cover the exposed edge.

[0057] Retaining the seal (step 74) comprises retaining the
seal structure in the substantially perpendicular orientation
with respect to the selected side. Retention may be accom-
plished, for example, by use of a contact adhesive, glue,
epoxy or other adhesive material to bond the seal structure to
the selected side.

[0058] Method 70 may also include wrapping the battery
casing with a protective film (step 75). The protective film
forms a compressing coupling to retain the seal in the sub-
stantially perpendicular orientation along and against the
selected side of the battery, so that the residual bias in the
casing material is overcome, and the form factor of the battery
is preserved.

[0059] Wrapping the battery casing may include position-
ing a cutout with respect to a connector on the battery, so that
an edge of the protective film is spaced from the connector.
The cutout is configured to avoid interference while reposi-
tioning the battery connector during installation and removal
of' the protective film.
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[0060] Generally, the adhesive film remains in place for a
substantial time during storage and shipment (step 76), allow-
ing the adhesive to set sufficiently to overcome any residual
bias in the battery casing. Thus, the seal structure is retained
against the selected side of the battery even after unwrapping
the protective film (step 77). As a result, the seal structure
remains in the substantially perpendicular orientation during
installation (step 78) and use, for example in a portable elec-
tronic device or mobile phone.

[0061] The battery assembly may also be placed in a ship-
ping tray or storage unit (step 79). The storage unit maintains
atightly selected tolerance with respect to the battery casing,
generating a compressive coupling to retain the seal structure
against the selected side. The battery may be wrapped first,
before placement into the shipping or storage tray, or the
battery may be unwrapped, so that the storage unit provides
the primary compressive coupling to retain the seal structure
against the side of the battery while the adhesive sets.

[0062] The foregoing description, for purposes of explana-
tion, used specific nomenclature to provide a thorough under-
standing of the invention. However, it will be apparent to one
skilled in the art that the specific details are not required in
order to practice the invention. In other instances, well known
circuits and devices are shown in block diagram form in order
to avoid unnecessary distraction from the underlying inven-
tion. Thus, the foregoing descriptions of specific embodi-
ments of the present invention are presented for purposes of
illustration and description. They are not intended to be
exhaustive or to limit the invention to the precise forms dis-
closed, obviously many modifications and variations are pos-
sible in view of the above teachings. The embodiments were
chosen and described in order to best explain the principles of
the invention and its practical applications, to thereby enable
others skilled in the art to best utilize the invention and vari-
ous embodiments with various modifications as are suited to
the particular use contemplated. It is intended that the scope
of the invention be defined by the following claims and their
equivalents.

1. A battery assembly comprising:
a battery element for storing electrical energy;

a battery case comprising first and second casing portions
formed about the battery element, the first and second
casing portions defining first and second major surfaces
of the battery;

a seal structure for sealing the battery case about the inner
battery element, the seal structure comprising a bond
between the first and second casing portions, the bond
extending along a side of the battery, the side extending
between the first and second major surfaces; and

a fold in the seal structure, wherein the fold positions the
seal structure against the side of the battery in a substan-
tially perpendicular orientation with respect to the first
and second major surfaces.

2. The battery assembly of claim 1, further comprising an
adhesive provided along the side of the battery, wherein the
adhesive retains the seal structure against the side of the
battery in the substantially perpendicular orientation with
respect to the first and second major surfaces.

3. The battery assembly of claim 1 further comprising an
insulating layer formed over an exposed end of the seal.

4. The battery assembly of claim 1, further comprising a
protective wrap positioned about the battery case, wherein the
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protective wrap provides a compressive coupling to retain the
seal structure in the substantially perpendicular orientation
along the side of the battery.

5. The battery assembly of claim 4, further comprising a
low tack adhesive to detachably retain the protective wrap
about the battery case.

6. The battery assembly of claim 5, further comprising a
color-coded tab configured to detach the protective wrap by
overcoming a bonding force of the low tack adhesive.

7. The battery assembly of claim 4, wherein the protective
wrap comprises a cutout configured to space an edge of the
protective wrap from a connector of the battery.

8. The battery assembly of claim 4, wherein the protective
wrap comprises a transparent portion to view anindicia on the
battery case.

9. The battery assembly of claim 1, further comprising a
second seal structure formed by a second bond between the
first and second casing portions, the second bond extending
along an opposite side of the battery, wherein a second fold
positions the second seal in the substantially perpendicular
orientation along the opposite side.

10. A portable electronic device comprising the battery
assembly of claim 1.

11. A method comprising:

forming a battery case about a battery element, the battery

case comprising first and second casing portions defin-
ing first and second major surfaces, the first and second
major surfaces defining opposing sides therebetween;

bonding the first and second casing portions along a

selected side to form a seal;

bending at least a portion of the seal into a substantially

perpendicular orientation with respect to the first and
second major surfaces; and

retaining the seal against the selected side, such that the

seal remains in the substantially perpendicular orienta-
tion.

12. The method of claim 11, wherein retaining the seal
against the selected side comprises bonding the seal to the
selected side with adhesive.

13. The method of claim 11, further comprising wrapping
the battery casing with a protective film, wherein the protec-
tive film forms a compressing coupling to retain the seal in the
substantially perpendicular orientation along the selected
side.

14. The method of claim 13, wherein wrapping the battery
casing with the protective film comprises positioning a cutout
with respect to a connector of the battery, such that an edge of
the protective film is spaced from the connector to avoid
interference during installation and removal of the protective
film.

15. The method of claim 14, further comprising unwrap-
ping the protective film from the battery casing, wherein the
seal remains retained in the substantially perpendicular ori-
entation along the selected side.

16. The method of claim 15, further comprising installing
the battery in a portable electronic device, wherein the seal
remains in the substantially perpendicular orientation during
installation.

17. The method of claim 11, further comprising placing the
battery in a storage unit, wherein the storage unit maintains a
tolerance with respect to the selected side, and wherein the
tolerance is selected to generate a compressive coupling to
retain the seal in the substantially perpendicular orientation
along the selected side.
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18. A battery assembly for a portable electronic device, the
assembly comprising:

a battery element for storing electrical energy;

a battery case formed about the battery element, the battery
case comprising first and second casing portions defin-
ing first and second major surfaces of the battery;

a seal comprising a bond between the first and second
casing portions, the bond extending along a side of the
battery, wherein the side extends between the first and
second major surfaces;

an adhesive for retaining the seal against the side of the
battery in a substantially perpendicular orientation with
respect to the first and second major surfaces; and

a protective film wrapped about the battery case, wherein
the protective film provides a compressive coupling to
retain the seal against the side of the battery in the
substantially perpendicular orientation.

19. The battery assembly of claim 18, wherein the battery
comprises a connector and further comprising a cutout in the
protective film, wherein the cutout is positioned to space an
edge of the protective film from the connector when wrapped
about the casing.

20. The battery assembly of claim 19, further comprising
an insulating layer provided over an exposed end of the seal,
wherein the protective film provides the compressive cou-
pling to retain the seal and the insulating layer against the side
of the battery in the substantially perpendicular orientation.

#* #* #* #* #*
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