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(57) Abstract: This document describes systems and techniques that may be used to provide Lithium battery modules with lithium
amounts below the amounts requiring special transportation/handling regulations such as class 9 shipping requirements. In some as-
pects, an external defibrillator includes a unit for providing electrical stimulation ot a patient. The external defibrillator also includes
a battery module that includes a battery housing, a plurality of battery banks within the housing, each of the battery banks being elec-
trically isolated from each of the other battery banks within the housing and having a total lithium content of less than an amount re -
quiring special handling procedures during transportation and storage, and a plurality of pairs of electrical contacts external to the
housing, each of the pairs of electrical contacts being configured to provide an electrical connection to an associated battery bank.
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Battery Module

CLAIM OF PRIORITY
This application claims benefit to U.S. Provisional Patent Application Serial No.
61/527,655, filed on August 26, 2011, the entire contents of which are hereby
incorporated by reference.

TECHNICAL FIELD
[0001] This document relates to batteries, e.g., batteries for medical devices such as
defibrillators. More particularly, this document relates to systems, circuitry, battery
modules, and/or techniques for providing batteries capable of providing sufficient

voltage and current without being classified as hazardous material for shipping.

BACKGROUND
[0002] Batteries are used in various types of devices ranging from small scale
electronic devices to laptops to medical devices and even to electric powered vehicles.
The types and size of the batteries used in these various applications depends on the
voltage and current required by the battery operated device.
[0003] A battery includes an anode, a cathode, an electrolyte and a housing.
Batteries can be rechargeable or non-rechargeable depending on the design of the
battery and the materials used in the battery. A non-rechargeable battery, also referred
to as a primary battery, is discarded at the end of its operational life. A rechargeable
battery, also referred to as a secondary battery, is recharged after discharge throughout
its operational use. Once a battery chemistry is chosen, a number of individual batteries
may be connected in series, parallel, or series and parallel to form a battery module.
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[0004] One exemplary type of battery is a lithium battery. Lithium batteries are
batteries that have lithium metal or lithium compounds as an anode. Depending on the
design and chemical compounds used, lithium banks often produce voltages from 1.5V
to about 3.7 V. Lithium batteries are commonly used in products such as portable
consumer electronic devices. Lithium batteries can provide extremely high currents and
can discharge very rapidly when short-circuited. Although this is useful in applications
where high currents are required, a too-rapid discharge of a lithium battery can result in
overheating of the battery, rupture, and even explosion.

[0005] The United States Department of Transportation (DOT) regulates the
transportation of materials in the United States. Currently, for Lithium batteries the
USDOT requires at most 8g lithium in the battery package in order to ship the battery
without additional requirements. If over 8g of Lithium are in the battery package, the
battery is classified as a Class 9 shipment and requires special labeling, packaging,
markings, and paperwork. Additionally, for a class 9 shipment, the shipper must list an
emergency number and be sure it is monitored while the hazardous material is in
transport. Further, hazmat training is required for employees working with Class 9
materials. Thus, shipment of lithium batteries exceeding the 8g lithium limit can be
complicated by the shipping restrictions imposed by the DOT. UN transportation
regulatory requires that batteries with lithium contents of more than 2 g be handled and

shipped as class 9 internationally.
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SUMMARY
[0006] This document describes systems and techniques that may be used to
provide Lithium battery modules with lithium amounts below the amounts requiring
special transportation/handling regulations such as class 9 shipping requirements.
[0007] In some aspects, an external defibrillator includes a unit for providing
electrical stimulation of a patient. The external defibrillator also includes a battery
module that includes a battery housing, a plurality of battery banks within the housing,
each of the battery banks being electrically isolated from each of the other battery banks
within the housing and having a total lithium content of less than an amount requiring
special handling procedures during transportation and storage, and a plurality of pairs of
electrical contacts external to the housing, each of the pairs of electrical contacts being
configured to provide an electrical connection to an associated battery bank. The
external defibrillator also includes a connector unit external to the battery housing that
includes a plurality of pairs of electrical contacts configured to mate with the plurality of
pairs of electrical contacts of the battery module and circuitry electrically connecting the
plurality of pairs of electrical contacts of the connector unit to provide a single voltage
output to the unit for providing electrical stimulation.
[0008] Embodiments can include one or more of the following.
[0009] The connector unit can be included within a housing of the unit for providing
electrical stimulation.
[0010] The connector unit can be separate from both a housing of the unit for

providing electrical stimulation and the battery module.
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[0011] The housing can include a plurality of physically separated compartments,
each of the compartments being configured to house one of the plurality of battery
banks.

[0012] Each of the battery banks can include two or more lithium cells connected in
series.

[0013] Each of the battery banks can include two or more lithium cells connected in
parallel.

[0014] The module can include six battery banks with each of the six battery banks
including two lithium cells connected in series and the electrical connectors are
configured to connect pairs of the battery banks in series and to connect the series pairs
of battery banks in parallel.

[0015] The module can include four battery banks with each of the four battery banks
including three lithium cells connected in parallel and the electrical connectors are
configured to the six battery banks in series.

[0016] The total lithium content of any one of the battery banks can be less than 2 g.
[0017] The total lithium content of any one of the battery banks can be less than 8 g.
[0018] The total lithium content of any one of the battery banks can be less than 3 g.
[0019] The total lithium content of any one of the battery banks can be less than an
amount requiring special handling procedures during transportation.

[0020] The circuitry electrically connecting the plurality of pairs of electrical contacts
of the connector unit can include jumper wires.

[0021] In some additional aspects, a battery module includes a housing and a

plurality of battery banks within the housing, each of the battery banks being electrically
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isolated from each of the other battery banks within the housing and each of the battery
banks including two or more electrically connected lithium cells with a total lithium
content of the two or more lithium cells in any one of the battery banks being less than
8g or less than an amount requiring special handling procedures during transportation
and storage. The battery module also includes a plurality of pairs of electrical contacts
external to the housing, each of the pairs of electrical contacts being configured to
provide an electrical connection to an associated battery bank of the plurality of battery
banks.

[0022] Embodiments can include one or more of the following.

[0023] The battery banks can be configured to be electrically connected by a set of
electrical connectors external to the housing.

[0024] The housing can include a plurality of physically separated compartments,
each of the compartments being configured to house one of the plurality of battery
banks.

[0025] The two or more lithium cells in a particular battery bank of the plurality of
battery banks can be connected in series.

[0026] The two or more lithium cells in a particular battery bank of the plurality of
battery banks can be connected in parallel.

[0027] The module can include exactly eight battery banks with each of the eight
battery banks including exactly two lithium cells connected in series.

[0028] The module can include exactly six battery banks with each of the six battery

banks including exactly three lithium cells connected in parallel.
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[0029] The total lithium content of the two or more lithium cells in any one of the
battery banks can be less than 5 g.
[0030] The total lithium content of the two or more lithium cells in any one of the
battery banks can be less than 2 g.
[0031] The total lithium content of the two or more lithium cells in any one of the
battery banks is less than an amount requiring special handling procedures during

transportation and storage.

DESCRIPTION OF THE FIGURES
[0032] FIG. 1 shows an exemplary battery package and system package.
[0033] FIG. 2 shows an exemplary battery package, connector, and system.
[0034] FIG. 3 shows an exemplary arrangement of battery banks and connections.
[0035] FIG. 4A shows an exemplary arrangement of battery banks and connections.
[0036] FIG. 4B shows an exemplary arrangement of electrical connections.
[0037] FIG. 5A shows an exemplary arrangement of battery banks and connections.
[0038] FIG. 5B shows an exemplary arrangement of electrical connections.

[0039] FIGS. 6A and 6B show an exemplary battery module.

DETAILED DESCRIPTION
[0040] This document describes battery modules, e.g., battery modules for medical
devices such as defibrillators, designed to have lithium contents below a particular
threshold associated with shipping or other hazardous material limitations. More
particularly, this document relates to systems, circuitry, battery modules, and/or
techniques for providing batteries capable of providing sufficient voltage and current
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without being classified as hazardous material for shipping (e.g., without being classified
as a class 9 shipment).

[0041] Various countries have restrictions on the transport of Li-ion batteries based
on the amount of lithium included in the battery or battery module. For example,
currently in the U.S., transporting any battery including more than 8g of Lithium requires
specialized treatment and training. UN transportation regulatory requires that batteries
with lithium contents of more than 2 g be handled and shipped as class 9. In general,
single Li-ion batteries are often constructed such that the battery does not exceed the
limits. However, in many applications, a voltage and/or current in excess of that
provided by a single battery can be desired to power a device (e.g., to power a
defibrillator). In order to provide a voltage that is greater than the voltage of a single
battery, multiple batteries are often connected in series to produce a voltage output
about equal to a sum of the outputs from each of the individual batteries. Further, in
order to increase the current output from a battery module, multiple batteries are often
connected in parallel. Thus, after connecting multiple batteries to form the battery
module with the desired voltage/current, often the constructed module is in excess of
the Lithium limits.

[0042] FIG. 1 shows an exemplary battery module configured to have lithium
contents below the lithium shipping thresholds while providing adequate voltage and
currents. A battery package 10 includes multiple battery banks 12a-12n each of which
includes one or more Li-ion batteries electrically connected either in series or parallel.
The number of Li-ion batteries in each of the battery banks 12a-12n is selected based

on a lithium content of each of the batteries such that the total lithium content for the
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bank is below the acceptable lithium threshold. For example, the maximum number of
batteries electrically connected within a bank can be determined such that:

Lithium threshold > number of batteries in a bank* grams lithium in single battery.

For example, in order to avoid classification as a class 9 device, the total lithium content
must be less than 2g (e.g., the Lithium threshold would be 2g). If each Li-ion battery in
a bank included 0.6g of lithium, no more than 3 batteries would be electrically
connected within a bank (e.g., 3*0.6g<2g).

[0043] Electrical connections between the multiple battery banks are not formed
within the battery package 10. Rather, the battery banks 12a-12n are electrically
isolated from one another. Each of the banks is connected to electrically and physically
separate external connectors 18a-18n and 20a-20n. In some embodiments, in addition
to having an electrical separation between the battery banks 12a-12n, the battery banks
can also be physically separated for example by a plastic baffle or wall within the
package 10. Thus, even though a sum of the lithium content for each of the batteries in
the battery package 10 may exceed the lithium threshold (e.g., a number of batteries
per bank* grams lithium in single battery * number of banks may exceed the threshold),
because the multiple banks are not electrically connected within the battery package 10
and each of the battery banks has a total lithium amount less than the lithium threshold
amount, the battery module is not classified as a hazardous device (e.g., is not
classified as a class 9 device for shipping).

[0044] Due to the lack of internal connections between the battery banks, the battery
package includes multiple external connections with each connection being associated

with a particular battery bank. However, a single pair one of the of positive/negative
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connections from the battery package 10 is unlikely to provide the voltage and current
required by the device to be powered. As such, at a location outside of the battery
package the desired connections between the battery banks can be formed. These
connections can be formed subsequent to shipping of the battery package 10 such that
the battery banks are physically and electrically isolated from each other during
shipping.

[0045] FIG. 1 shows an example of a system package 30 that includes multiple pairs
of connectors (e.g., 32a/34a; 32b/34b... 32n/34n) configured to mate with the
connectors of the battery package 10. For example, the connectors on the battery
package 10 can be male connectors and the connectors on the system package can be
female connectors. The connectors in the system package form an electrical
connection between the battery banks 12a-12n in the battery package 10 and
connection circuitry 36 in the system package. The connection circuitry 36 forms
electrical connections between the banks 12a-12n in the battery package 10 and
provides an output having a voltage and current for driving system circuitry 38. As
such, the connection circuitry 36 forms the electrical connections between the battery
banks inside the system package 30 (e.g., as opposed to the electrical connections
between the battery banks being formed in the battery package 10).

[0046] For example, a battery package can include N batteries where the lithium
content of all of the N batteries exceeds a lithium threshold (e.g., is greater than 2 g) but
the lithium content (m) in a single battery does not exceed the lithium threshold (e.g., is
less than 2 g). Based on this example, the total lithium content in the battery package is

N*m; and N*m > 2g. However, the lithium content in single battery is m < 2g. Multiple
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individual batteries can be grouped together to form an electrically connected subgroup
referred to herein as a battery bank with ‘a’ representing the number of batteries in the
battery bank. Assuming that the constraint of a*m < the threshold lithium content (e.g.,
a*m < 2g), multiple individual batteries can be grouped together to form a battery bank
with the battery bank still having a lithium content less than the acceptable threshold.
No electrical connections exist between the battery banks within the battery housing
and the battery banks are mechanically isolated. Each of the battery banks has two
connections out to the battery package (e.g., positive and negative terminals). When
the battery package plugs into the system the desired connections between the battery
banks can be formed inside the system.

[0047] While in the arrangement shown in FIG. 1 the connections between the
multiple battery banks in the battery package 10 were formed internal to the system
package 30 other arrangements are possible. For example, as shown in FIG. 2, a
separate connector 50 can include the connectors (e.g., connectors 32a-32n and 34a-
34n) to mate with the respective connectors of the battery package (e.g., connectors
18a-18n and 20a-20n). The connector 50 can also include connection circuitry 36 (e.g.,
as described in relation to FIG. 1) to form the connections between the battery banks at
a location outside of the battery package 10. Thus, the connector 50 receives multiple
voltage inputs and forms connections between the inputs to provide a single voltage
output 52. The single output 52 can be connected to system circuitry in the same
manner that a battery package with internal connections between each of the batteries
would be connected to the system circuitry 38. As such, in the arrangement shown in

FIG. 2, no changes or modifications are needed to the system to be powered (e.g., to
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the system circuitry). Rather, an intermediate connection device (e.g., connector 50)
forms the electrical connections that are missing (e.g., intentionally omitted from inside
the battery package due to lithium restrictions) from the battery package 10.

[0048] FIG. 3 shows an exemplary battery arrangement 100 for generating a 12v
output using multiple 3v, Li-ion batteries 110 contained in a battery package 102. The
batteries are arranged in three banks 104, 106 and 108 with each bank including four
batteries 110 connected in series. Thus, the output from each of the banks is 12v (e.g.,
3v/battery * 4 batteries). The three banks 104, 106 and 108 are connected in parallel to
generate a 12v output having a current that is about three times the current of a single
bank. As such, the battery package 102 includes a single pair of connectors that
provide 12v output. Assuming, for example, that each of the 3v, Li-ion batteries 110
include 0.5g of Lithium, the total Lithium content for arrangement 100 would be 6g (e.g.,
0.5g/battery * 12 batteries). As such, based on current regulations, if one was to ship
the battery arrangement 100 internationally, the shipment would be classified as a class
9 shipment and require special handling.

[0049] FIG. 4A shows an alternative, exemplary battery arrangement 120. Similar to
the arrangement shown in FIG. 3, the battery package 122 houses twelve 3v, Li-ion
batteries 110. However, in contrast to the arrangement shown in FIG. 3, the batteries
are not all electrically connected to one another within the housing 122 to generate a
12v output. Rather, many of the electrical connections between the batteries 100 are
omitted inside the housing 122 and are instead provided external to the battery housing

122.
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[0050] The batteries in arrangement 120 are arranged in six banks 124, 126, 128,
130, 132, and 134 with each bank including two batteries 110 connected in series.
Thus, the voltage output from each of the banks is 6v (e.g., 3v/battery * 2 batteries).
Each of the six banks 124, 126, 128, 130, 132, and 134 is associated with and
electrically connected to a pair of connectors that extend from the housing 122. Thus,
the banks are not electrically connected to one another within the housing 122 (e.g.,
each of the banks is electrically isolated from the other banks) and the battery package
122 includes a six pairs of connectors (N1,P1; N2,P2; N3,P3; N4,P4; N5,P5; N6,P6)
each of which provide 6v output.

[0051] Assuming, for example, that each of the 3v, Li-ion batteries 110 includes 0.5g
of Lithium (as in the example above), the total Lithium content for arrangement 100 for
shipping purposes would be 1g (e.g., 0.5g/battery * 2 batteries) because each of the
battery banks would be totaled separately due to the lack of electrical connections
between the banks in the battery package 122 at the time of shipping. As such, based
on current regulations, if one were to ship the battery arrangement 120, the shipment
would not be classified as a class 9 shipment and would not require special handling.
However, the battery package 122 also does not provide the desired 12v output. As
such, connections are provided within the system packaging of the device to be
powered (or within a connector device) in order to generate the 12v voltage source.
[0052] More particularly, as shown in FIG. 4B, on the system side, the system
includes connectors to mate with the connectors from the battery package 122 (e.g.,
connectors N1, P1, N2, P2, N3, P3, N4, P4, N5, P5, N6 and P6). Inside the system

packaging (e.g., inside the packaging of the device to be powered), multiple
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connections are formed to generate the desired 12v voltage source. For example, two
banks of connectors can be connected in series (to form a series connection of four
batteries) by connecting the negative terminal of one pair of connections to the positive
terminal of another one of the pairs of terminals (e.g., using a wire or jumper). In the
example shown in FIG. 4B, banks 124 and 130 are connected in series by wire 136,
banks 126 and 132 are connected in series by wire 138 and banks 128 and 134 are
connected in series by wire 140. By connecting two banks of batteries in series, the
voltage of the series connection is 12v (e.g., the voltage between nodes 146a and 146b
is 12v, the voltage between nodes 148a and 148b is 12v, and the voltage between
nodes 150a and 150b is 12v). In order to provide a single 12v output with a greater
current, the positive nodes 146b, 148b, and 150b are connected to one another (e.g., by
wire 144) and the negative nodes 146a, 148a, and 150a are connected to one another
(e.g., by wire 142). Thus, while the system received six different 6V inputs, connections
inside the system to be powered to generate a 12v power source with the desired
current.

[0053] FIG. 5A shows an alternative, exemplary battery arrangement 160. Similar to
the arrangement shown in FIG. 3, the battery package 122 houses twelve 3v, Li-ion
batteries 110. However, in contrast to the arrangement shown in FIG. 3, the batteries
are not all electrically connected to one another within the housing 122 to generate a
12v output. Rather, many of the electrical connections between the batteries 100 are
omitted inside the housing 161 and are instead provided external to the battery housing

122.
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[0054] The batteries in arrangement 160 are arranged in four banks 162, 164, 166,
and 168 with each bank including three batteries 110 connected in parallel. Thus, for
example, if the batteries each produce a 3v output, the output from each of the banks is
3v but the current is about triple the current of a single battery due to the parallel
connection. Each of the four banks 162, 164, 166, and 168 is associated with a pair of
connectors that extend from the housing 161. Thus, the banks are not electrically
connected to one another within the housing 161 (e.g., each of the banks is electrically
isolated from the other banks). As such, the battery package 161 includes a four pairs
of connectors (N1,P1; N2,P2; N3,P3; N4,P4) each of which provide 3v output.

[0055] Assuming, for example, that each of the 3v, Li-ion batteries 110 includes 0.5g
of Lithium (as in the example above), the total Lithium content for arrangement 160 for
shipping purposes would be 1.5 g (e.g., 0.5g/battery * 3 batteries) because each of the
battery banks would be counted separately because the banks are not electrically
connected in the battery package 161. As such, based on current regulations, if one
were to ship the battery arrangement 160, the shipment would not be classified as a
class 9 shipment and would not require special handling. However, the battery package
160 also does not provide the desired 12v output. As such, connections are provided
within the system packaging of the device to be powered (or within a connector device)
in order to generate the 12v voltage source.

[0056] More particularly, as shown in FIG. 5B, on the system side, the system
includes connectors to mate with the connectors from the battery package 161 (e.g., to
mate with connectors N1, P1, N2, P2, N3, P3, N4, and P4). Inside the system

packaging (e.g., inside the packaging of the device to be powered), multiple
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connections are formed to generate the desired 12v voltage source. For example, the
four banks can be connected in series (to form a series connection of four sets of three
parallel batteries) by connecting the negative terminal of one pair of terminals to the
positive terminal of another one of the pairs of terminals (e.g., using a wire or jumper).
In the example shown in FIG. 5B, the negative terminal of bank 162 is connected in
series by wire 172 to the positive terminal of bank 164, the negative terminal of bank
164 is connected in series by wire 174 to the positive terminal of bank 166, the negative
terminal of bank 166 is connected in series by wire 176 to the positive terminal of bank
168. By connecting four banks of batteries in series, the output voltage between the
positive terminal of the first bank (e.g., terminal 170) and the negative terminal of the
last bank in the series connection (e.g., terminal 178) is 12v. Thus, while the system
received four different 3V inputs, connections inside the system to be powered form
connections to generate a 12v power source with the desired current.

[0057] While FIGS. 3, 4A-B, and 5A-B show examples of arrangements for
generating a 12v source, other arrangements and voltages are possible. For example,
batteries having different output voltages, lithium contents, or other characteristics can
be included in the banks with the number of batteries per bank being selected such that
the total lithium content is below a threshold amount of lithium. The number of banks
included in the package can vary based on the connection scheme inside the connector
or system and the desired voltage/current.

[0058] For example, some devices such as defibrillators operate at a certain voltage
but require high current draw from batteries while other devices that operate at a certain

voltage but does not require high current draw. In the case of devices that require high
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current draw, more banks can be added in parallel to accommodate the draw. The
devices requiring lower current draw will utilize fewer banks in parallel. In some
additional examples, some devices such as defibrillators require or specify a certain
operating life from the battery, e.g., more Watt-hour is required. This can be
accommodated by adding more battery cells.

[0059] In some embodiments, banks of batteries are both electrically separated (e.g.,
as described above) and physically separated within a housing. FIG. 6A shows an
exemplary battery package 202 housing batteries 206 arranged in banks 205 according
to the arrangement shown in FIG. 4A. Each bank 205 includes spaces or cavities for
the batteries 206. Electrical connections are formed between the batteries in the bank.
For example the batteries in each bank in the example shown in FIG. 6A are connected
in series. Each bank 205 is separated from the other banks by a divider 204. The
divider can be formed of the same material as the housing 202 (e.g., plastic) and
provide physical separation between the different banks. The battery package 202 also
includes a connection area 208 that includes electrical connections from the banks of
batteries to pins or connectors external to the housing 202. FIG. 6B shows exemplary
connections (e.g., wires) between the banks 205 of batteries and the connection area
208. Thus, each of the banks is separately connected to a pair of electrical connections
in the connection area 208 such that the banks are not electrically connected within the
housing 202. The physical separation provided by the dividers or compartments within
the housing 202 in addition to the electrical separation ensures that the lithium content
of each bank of batteries is separately analyzed for compliance with shipping and

transport regulations.
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[0060] In some examples, the system/device to be powered is an external
defibrillator for providing electrical stimulation of a patient. An external defibrillator
requires a substantial current and voltage from the battery in order to provide a
defibrillation shock to the patient. In order to provide the necessary voltage and current,
multiple Li-ion batteries are connected to provide the voltage/current input to the device.
However, the total lithium content of the batteries (if connected at the time of shipping)
would be in excess of the lithium limits and require specialized shipment procedures. In
order to avoid shipping restrictions, the battery unit is not connected to the defibrillator
at the time of shipment and the battery unit does not have all of the connections
between the lithium cells within the battery housing. Rather, the defibrillator itself is
configured to connect to the battery unity using multiple connections each providing a
voltage/current less than the desired total voltage/current. The defibrillator includes
connection circuitry (e.g., as described herein) to form connections between banks of
batteries in the battery unit. Thus, connections formed within the defibrillator itself upon
connection of the battery unit to the defibrillator produce the desired voltage/current
needed to power the circuitry within the defibrillator.

[0061] A number of embodiments have been described. Nevertheless, it will be
understood that various modifications may be made without departing from the spirit
and scope of the invention. Accordingly, other embodiments are within the scope of the

following claims.
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WHAT IS CLAIMED IS:

1. An external defibrillator comprising:
a unit for providing electrical stimulation of a patient;
a battery module that includes:

a battery housing;

a plurality of battery banks within the housing, each of the
battery banks being electrically isolated from each of the other battery
banks within the housing and having a total lithium content of less than
an amount requiring special handling procedures during transportation
and storage; and

a plurality of pairs of electrical contacts external to the housing,
each of the pairs of electrical contacts being configured to provide an
electrical connection to an associated battery bank; and

a connector unit external to the battery housing that includes:

a plurality of pairs of electrical contacts configured to mate with
the plurality of pairs of electrical contacts of the battery module; and

circuitry electrically connecting the plurality of pairs of electrical
contacts of the connector unit to provide a single voltage output to the

unit for providing electrical stimulation.

2. The external defibrillator of claim 1, wherein the connector unit is

included within a housing of the unit for providing electrical stimulation.
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3. The external defibrillator of claim 1, wherein the connector unit is
separate from both a housing of the unit for providing electrical stimulation and

the battery module.

4. The external defibrillator of claim 1, wherein the housing includes a
plurality of physically separated compartments, each of the compartments being

configured to house one of the plurality of battery banks.

5. The external defibrillator of claim 1, wherein each of the battery banks

includes two or more lithium cells connected in series.

6. The external defibrillator of claim 1, wherein each of the battery banks

includes two or more lithium cells connected in parallel.

7. The external defibrillator of claim 1, wherein:

the module includes six battery banks with each of the six battery banks
including two lithium cells connected in series; and

the electrical connectors are configured to connect pairs of the battery

banks in series and to connect the series pairs of battery banks in parallel.

8. The external defibrillator of claim 1, wherein:
the module includes four battery banks with each of the four battery banks

including three lithium cells connected in parallel; and
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the electrical connectors are configured to the six battery banks in series.

9. The external defibrillator of claim 1, wherein the total lithium content of

any one of the battery banks is less than 2 g.

10. The external defibrillator of claim 1, wherein the total lithium content of

any one of the battery banks is less than 8 g.

11. The external defibrillator of claim 1, wherein the total lithium content of

any one of the battery banks is less than 3 g.

12. The external defibrillator of claim 1, wherein the total lithium content of
any one of the battery banks is less than an amount requiring special handling

procedures during transportation.

13. The external defibrillator of claim 1, wherein the circuitry electrically
connecting the plurality of pairs of electrical contacts of the connector unit

comprises jumper wires.

14. A battery module comprising:
a housing;
a plurality of battery banks within the housing, each of the battery banks

being electrically isolated from each of the other battery banks within the housing
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and each of the battery banks including two or more electrically connected lithium
cells with a total lithium content of the two or more lithium cells in any one of the
battery banks being less than 8 g; and

a plurality of pairs of electrical contacts external to the housing, each of
the pairs of electrical contacts being configured to provide an electrical

connection to an associated battery bank of the plurality of battery banks.

15. The battery module of claim 14, wherein the battery banks are
configured to be electrically connected by a set of electrical connectors external

to the housing.

16. The battery module of claim 14, wherein the housing includes a
plurality of physically separated compartments, each of the compartments being

configured to house one of the plurality of battery banks.

17. The battery module of claim 14, wherein the two or more lithium cells
in a particular battery bank of the plurality of battery banks are connected in

series.

18. The battery module of claim 14, wherein the two or more lithium cells

in a particular battery bank of the plurality of battery banks are connected in

parallel.
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19. The battery module of claim 14, wherein the module includes exactly
eight battery banks with each of the eight battery banks including exactly two

lithium cells connected in series.

20. The battery module of claim 14, wherein the module includes exactly
six battery banks with each of the six battery banks including exactly three lithium

cells connected in parallel.

21. The battery module of claim 14, wherein the total lithium content of

the two or more lithium cells in any one of the battery banks is less than 5 g.

22. The battery module of claim 14, wherein the total lithium content of

the two or more lithium cells in any one of the battery banks is less than 2 g.

23. The battery module of claim 15, wherein the total lithium content of
the two or more lithium cells in any one of the battery banks is less than an

amount requiring special handling procedures during transportation and storage.

24. A battery module comprising:

a housing;

a plurality of battery banks within the housing, each of the battery banks
being electrically isolated from each of the other battery banks within the housing

and each of the battery banks including two or more electrically connected lithium
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cells with a total lithium content of the two or more lithium cells in any one of the
battery banks being less than an amount requiring special handling procedures
during transportation and storage; and

a plurality of pairs of electrical contacts external to the housing, each of
the pairs of electrical contacts being configured to provide an electrical

connection to an associated battery bank of the plurality of battery banks.
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