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BATTERY CONNECTION METHOD AND 
APPARATUS 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

0001. This application relates to, and claims the benefit of 
the filing date of, co-pending U.S. Provisional Patent Appli 
cation Ser. No. 62/007,403 entitled INTELLIGENT BAT 
TERY POWERED SYSTEM CONNECTOR, filed Jun. 3, 
2014, the entire contents of which are incorporated herein by 
reference for all purposes 

BACKGROUND OF THE INVENTION 

0002 1. Field of the Invention 
0003. The present invention relates to battery-powered 
systems and, more particularly, to an intelligent battery con 
nector for battery-powered systems. 
0004 2. Description of the Related Art 
0005 Radio Controlled (RC) model vehicles appeal to 
people of all ages and skill sets. Many people who own RC 
vehicles do not understand all of the technical details about 
their vehicles or equipment, but only want to drive their 
vehicles and have fun. Using batteries that are not compatible 
with a particular vehicle's Electronic Speed Control (ESC) or 
battery charger may have catastrophic consequences for the 
battery, model vehicle, charger, or ESC. During daily use of 
RC model vehicles, multiple battery types and chemistry 
types may be used. Battery Voltages can vary widely from less 
than 4.0V to greater than 25V. Many different battery chem 
istries are available; for example NiCd (Nickel Cadmium), 
NiMH (Nickel Metal Hydride), LiPo (Lithium Polymer) and 
Pb (Lead Acid). Each time a different type of battery is used, 
settings need to be modified on both the ESC (low voltage 
cutoff, for example) and battery charger (charge termination 
Voltage, for example) to ensure the battery is not damaged. As 
customers and other users in the RC community use different 
types of batteries, it has become evident that most users are 
not properly educated on the differences and requirements of 
each different type; especially as it relates to the battery 
chemistry. A mismatch of settings on the battery charger may 
cause serious damage to property, particularly to the battery 
being charged. There is a need to reduce the danger of using 
a battery with an improperly paired device and reduce the 
amount of time it takes to modify the ESC and battery charger 
settings for improving operation while also adding safety 
features to protect against damage from operation according 
to improper modes or parameters. 

SUMMARY 

0006 Systems and methods for detecting conditions of a 
battery and configuring a battery charger or ESC for charging 
or discharging the battery in accordance with parameter set 
tings suitable for the particular battery in use are provided. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0007 For a more complete understanding of the present 
invention and the advantages thereof, reference is now made 
to the following Detailed Description taken in conjunction 
with the accompanying drawings, in which: 
0008 FIG. 1A is an exploded view of an embodiment of a 
male connector also shown in FIGS. 7A-7C and 20: 
0009 FIG. 1B is an exploded view of the male connector 
also shown in FIGS. 13-15; 
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0010 FIG. 2 depicts a battery charger provided with a 
connector port comprising a male connector; 
(0011 FIGS. 3A-3C are exploded views of embodiments 
of a female connector, 
0012 FIG. 4 depicts a battery with an embodiment of a 
female connector; 
0013 FIG. 5A is a cross-sectional view of a female con 
nector shown in FIG. 4; 
0014 FIG. 5B is a cross-sectional view of an alternative 
embodiment of a female connector; 
0015 FIG. 6 depicts a battery electrically connected to a 
battery charger; 
0016 FIGS. 7A-7C is a sectional view taken along section 
line B-B of FIG. 8A: 
0017 FIG. 8A is a plan view of an electrically connected 
male and female connector; 
(0018 FIG. 8B is a cut away view along line A-A of FIG. 
8A: 
(0019 FIGS. 9-12 are front views showing several embodi 
ments of male and female keying features; 
0020 FIG. 13 is a side phantom view of an embodiment of 
a male connector and an embodiment of a female connectorin 
unconnected configuration; 
0021 FIG. 14 is a side phantom view of an embodiment of 
a male connector and an embodiment of a female connectorin 
a first connected configuration; 
0022 FIG. 15 is a side phantom view of an embodiment of 
a male connector and an embodiment of a female connectorin 
a second connected configuration; 
0023 FIG. 16 is a block diagram of an embodiment of an 
electrically powered device with a connection port compris 
ing an embodiment of a male connector and electrically con 
nected to a battery; 
(0024 FIG. 17 depicts a control method of an ESC with a 
connection port comprising an embodiment of a male con 
nector, 
(0025 FIG. 18 depicts a control method of a battery 
charger with a connection port comprising an embodiment of 
a male connector; 
0026 FIG. 19 is several front views of embodiments of a 
male connector extended portion and corresponding embodi 
ments of a female connector extended portion with additional 
balance terminal receptacles; 
0027 FIGS. 20 and 21 are several views of embodiments 
of a male connector also shown in FIG. 1A: 
0028 FIGS. 22 and 23 are several views of embodiments 
of a male connector also shown in FIG. 1B: 
(0029 FIGS. 24 and 25 are several perspective views show 
ing several embodiments of male keying features; 
0030 FIG. 26 is several cutaway views of an assembled 
male and female connector; 
0031 FIG.27 is acutaway view along line D-D of FIG.26; 
and 
0032 FIG. 28 is a cutaway view along line A-A of FIG. 26. 

DETAILED DESCRIPTION 

0033. In the following discussion, numerous specific 
details are set forth to provide a thorough understanding of the 
present invention. However, those skilled in the art will appre 
ciate that the present invention may be practiced without Such 
specific details. In other instances, well-known elements have 
been illustrated in schematic or block diagram form in order 
not to obscure the present invention in unnecessary detail. 
Additionally, for the most part, details concerning electronic 
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communications, electro-magnetic signaling techniques, 
RFID and the like, have been omitted inasmuch as such 
details are not considered necessary to obtain a complete 
understanding of the present invention, and are considered to 
be within the understanding of persons of ordinary skill in the 
relevant art. 

0034. The battery connector embodiments described 
herein present several features, functions, and characteristics 
for improving the safety and ease of use of a rechargeable 
battery. Additionally, control methods for battery charging or 
discharging devices, such as battery chargers or Electronic 
Speed Controllers (ESCs), which may be implemented with 
one or more connector ports having some or all of the fea 
tures, functions, and characteristics of the battery connector 
embodiments described herein are provided. 
0035. The battery connector embodiments described may 
be suitable for use with batteries of several chemistries and/or 
capacities, may provide for singleport connection of a battery 
with a device charging or discharging the battery, may pro 
vide one or more means of communication of battery-specific 
information to a device charging or discharging the battery, 
and may incorporate one or more features for preventing 
unsupported electrical connections. In an embodiment, 
unsupported electrical connections between a battery and a 
charging or discharging device, such as a reverse polarity 
connection, connection between a battery of an incompatible 
chemistry type with a charging or discharging device, and/or 
connection of a battery of an incompatible capacity with a 
charging or discharging device may be prevented through 
implementation of one or more keying features within the 
housings of the connector. 
0036. The battery connectors described herein may be 
configured to be suitable for use with several battery chem 
istries, including Lithium Polymer (LiPo) type batteries and 
Nickel metal hydride (NiMH) type batteries. In such embodi 
ments, the battery connectors described herein may be pro 
vided with both main power terminals and balance signal 
terminals within a single connector housing, allowing for 
single plug electrical connection between a battery compris 
ing a battery connector as described herein with a charging or 
discharging device provided with a compatible battery con 
nector, as described herein. In Such embodiments, the charg 
ing or discharging device may be configured with logic for 
detecting the battery chemistry and/or capacity of a battery 
electrically coupled to the device via the connectors having 
both main power and balance signal terminals within a single 
connector housing. 
0037 Additionally, or alternatively, in an embodiment, the 
connectors described herein may be implemented with com 
ponents allowing for communication between a battery and a 
charging or discharging device to which the battery is elec 
trically connected. For example, wireless communication 
between a battery and a charging or discharging device to 
which the battery is electrically connected may be supported 
through implementation of radio frequency identification 
(RFID) components, such as a RFID tags and readers. Battery 
specific information, Such as the battery chemistry type, 
capacity, cell count, Suitable or optimal charge rates, the 
number of charges on the battery, and the like may be com 
municated via the RFID components. The cell count may be 
a value indicating the number of cells electrically connected 
to one another in series comprising the battery. A cell may be 
several cells electrically connected together in parallel or an 
individual cell. In such embodiments, the RFID components 
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may be disposed within the respective connectors at locations 
configured to ensure that the RFID components are within 
range to communicate with one another at all times when the 
connectors are electrical connected to one another, preventing 
unsuitable or unsafe charging or discharging operations from 
being performed by the charging or discharging device. 

Integrated Balance Terminals in Siamese Wiring 
Arrangement 

0038 Referring to FIGS. 1A and 1B, embodiments of a 
male connector 100 are shown. The male connectors 100A, B 
may be configured to electrically connect with a female con 
nector 200, described later in this specification. According to 
the male connector 100A, B embodiments shown, the male 
connectors 100A, B may comprise a male housing 101A, B, 
respectively, two male power terminals 104A, B, two male 
balance terminals 116A, B, two male power wires 108A, B, 
and two male signal wires 109A, B. In alternative embodi 
ments, additional, fewer, or different components than those 
shown in the embodiments of FIGS. 1A and 1B may be 
provided. For example, in an embodiment, additional, fewer, 
or no male balance terminals 116A, B and male signal wires 
109A, B may be provided. Additionally, or alternatively, one 
or more keying features may be implemented within a male 
extended portion 102 of the male housing 101A, B. 
0039. Further, in an alternative embodiment of the male 
connector 100A, one or more male communication devices, 
such as an RFID reader, for example, may be provided. In 
such alternative embodiments, the relative locations of one or 
more components of the male connector 100A may differ 
from those shown in the embodiment of FIG. 1A. It is noted 
that a male communication device 106 is provided within the 
embodiment of the male connector 100B shown in FIG. 1B. 
The male communication device 106 and associated func 
tionality are not described in this section, but are discussed 
later in this specification. In this section, features, functions, 
and components included within both of the male connector 
100A, B embodiments shown are discussed. 
0040. According to the embodiments of FIGS. 1A and 1B, 
the male connector 100A, B may include the male housing 
101A, B, respectively, which may be composed of an electri 
cally insulating material. The male housing 101A, B may 
comprise a plurality of internal features for at least partially 
enclosing and electrically isolating one or more internal com 
ponents of the male connector 100A, B from one another as 
well as from external objects. As shown, the male housing 
100A, BA, B may comprise a male extended portion 102, a 
male raised portion 103, two male power terminal receptacles 
105A, B, and two male balance terminal receptacles 114A, B. 
In alternative embodiments, the male housing 100A, BA, B 
may be implemented with additional, fewer, or different fea 
tures and components than those shown. 
0041. The male extended portion 102 may be configured 
to form a socket portion for circumferentially Surrounding 
one or more internal electrically conductive components of 
the male connector 100A, B, such as the male power termi 
nals 104A, B and male balance terminals 116A, B. The socket 
formed by the male extended portion 102 may be spaced from 
the respective male terminals 104, 116 and configured to 
provide an area within which a plug portion of the female 
connector 200 may be received. 
0042. In an alternative embodiment, the male extended 
portion 102 may, instead, form a shroud only partially cir 
cumferentially Surrounding the respective male terminals 
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104, 116 of the male connector 100A, B (as shown in the 
embodiment FIGS. 13-15). In such embodiments, the shroud 
formed by the male extended portion 102 may be spaced from 
the respective male terminals 104, 116 and configured to 
allow for reception of a plug portion of the female connector 
200 by the male connector 100A, B. In certain embodiments, 
the male extended portion 102 may be implemented with one 
or more keying features, such as grooves, notches, protru 
sions, and the like, for preventing unsupported electrical con 
nections via the connector 100A, B, such as electrical con 
nections between incompatible devices and batteries. Certain 
specific keying features which may be provided are discussed 
in detail later in this specification. 
0043. In an embodiment, the male housing 101A, B may 
comprise the male power terminal receptacles 105A, B for 
receiving the male power terminals 104A, B, respectively, as 
shown in FIGS. 1A, 1B and 7A-7C. According to the embodi 
ments shown in FIGS. 1A and 1B, the male connector 100A, 
B may comprise two male power terminal receptacles 105A, 
B for receiving each of the two male power terminals 104A, 
B, respectively. In alternative embodiments, additional or 
fewer male power terminals 104 may be provided as well as 
additional or fewer male power terminal receptacles 105. 
Regardless of the quantity of male power terminal receptacles 
105 provided, each may comprise one or more internal fea 
tures, such as notches, protrusions, grooves, and the like 
configured to hold the male power terminals 104 in place 
when received within the respective male power terminal 
receptacles 105. 
0044) The male power terminals 104A, B may comprise 
an electrically conductive material. Such as brass, copper, or 
bronze. The male power terminals 104A, B shown may be 
made from a standard plate of material and punched formed to 
the correct size and configuration, among other methods of 
forming. A portion of the length of the male power terminals 
104A, B may protrude into the male extended portion 102 of 
the male housing 101A, B. In an embodiment, the male 
extended portion 102 of the male housing 101A, B may 
provide an insulating barrier extending circumferentially 
around the portions of the male power terminals 104A, B 
protruding into the male extended portion 102. While 
received within the respective receptacles 105A, B, the male 
power terminals 104A, B may be electrically insulated from 
each other as well as from the male balance terminals 116A, 
B of the male connector 100A, B by the respective male 
power terminal receptacles 105A, B as well as one or more 
internal walls within the male extended portion 102 of the 
male housing 101A, B. 
0045. The male power terminals 104A, B may electrically 
couple to the respective male power wires 108A, B, as shown 
in FIGS. 7A-7C. In an embodiment, the male power wires 
108A, B may be high-current capacity wires, such as 12AWG 
wires, for example, for receiving and transmitting one or 
more signals, which may include one or more power signals 
for charging or discharging a battery. The male power termi 
nals 104A, B may electrically couple to the male power wires 
108A, B, respectively, via soldered connections, mechanical 
fastening, standard insulated and non-insulated connector fit 
tings, crimping, or any other Suitable methods of electrically 
coupling a wire conductor to a terminal. The male power 
wires 108A, B, respectively, may be electrically insulated 
along their lengths using one or more layers of insulating 
material (not labeled). 
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0046. The male power terminals 104A, B may be config 
ured to electrically connect with corresponding female power 
terminals of a female connector at the portions of the male 
power terminals 104A, B protruding into the male extended 
portion 102. The portion of the male power terminals 104A, B 
(not labeled) protruding into the male extended portion 102 
for contacting corresponding female power terminals may 
comprise the contact Surfaces of the male power terminals 
104A, B. The male connector 100A, B may receive one or 
more power signals via the male power terminals 104A, B 
when the male connector 100A, B is electrically connected to 
a female connector 200 at the male power terminals 104A, B. 
In an embodiment, the male connector 100A, B may be 
implemented within an electrically powered device. Such as 
an ESC or battery charger, for example, which may operate to 
charge or discharge a battery electrically connected to the 
electrically powered device at the male connector 100A, B. In 
such embodiments, the male power wires 108A, B may elec 
trically connect with one or more internal components of the 
electrically powered device to directly or indirectly electri 
cally connect the internal components of the electrically pow 
ered device to a battery via the male power terminals 104A, B 
of the male connector 100A, B. 
0047. As shown in the embodiments of FIGS. 1A, 1B and 
7A-7C, the male housing 100A, B may comprise the male 
balance terminal receptacles 114A, B for receiving the male 
balance terminals 116A, B, respectively. The male balance 
terminal receptacles 114A, B may comprise one or more 
internal features, such as notches, protrusions, grooves, and 
the like configured to hold the respective male balance termi 
nals 116A, B in place when received within the male balance 
terminal receptacles 114A, B. A portion of the length of the 
respective male balance terminals 116A, B may protrude 
beyond the male balance terminal receptacles 114A, B and 
into the male extended portion 102 of the male housing 100A, 
B. The male extended portion 102 may provide an insulating 
barrier around the portions of the respective male balance 
terminals 116A, B protruding into the male extended portion 
102 in a manner similar to that described above, in reference 
to the male power terminals 104A, B. While received within 
the respective male balance terminal receptacles 114A, B, the 
male balance terminals 116A, B may be electrically insulated 
from each other as well as from the male power terminals 
104A, B of the male connector 100A, B by the respective 
male balance terminal receptacles 114A, B as well as one or 
more internal walls within the male extended portion 102 of 
the male housing 100A, B. 
0048. The male balance terminals 116A, B may comprise 
an electrically conductive material. Such as brass, copper, or 
bronze, or the like. According to the embodiment shown, the 
male balance terminals 116A, B may each comprise an elec 
trically conductive pin of a type which may be used to make 
a pin type electrical connection. In an embodiment, for 
example, the male balance terminals 116A, B may each be 
JST type connectors of any series or pitch suitable for per 
forming the functions described, herein. The male balance 
terminals 116A, B may be configured to be suitable for trans 
mitting one or more signals for charging or discharging a 
battery of a type and cell count described, herein. 
0049. The male balance terminals 116A, B may electri 
cally couple to the respective male signal wires 109A, B. The 
male signal wires 109A, B may be low-current capacity 
wires, such as 24AWG wires, for example, for receiving and 
transmitting one or more signals, including one or more bal 
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ance signals received via the male balance terminals 116A, B. 
The male balance terminals 116A, B may electrically couple 
to the male signal wires 109A, B, respectively, via crimped 
connections, Soldered connections, mechanical fasteners, 
standard insulated and non-insulated connector fittings, or 
any other Suitable methods of electrically coupling a wire 
conductor to a pin type connector terminal. The male signal 
wires 109A, B, respectively, may be electrically insulated 
along their lengths using one or more layers of insulating 
material. 

0050. In an embodiment, the male signal wires 109A, B 
may directly or indirectly electrically connect with one or 
more internal components of an electrically powered device 
within which the male connector 100A, B is implemented. 
According to such embodiments, one or more balance signals 
received via the male balance terminals 116A and/or 116B 
may be transmitted directly or indirectly to one or more 
internal components of the electrically powered device. 
0051. The male balance terminals 116A, B may each elec 

trically connect with corresponding balance terminals of a 
female connector at the portions of the respective male bal 
ance terminals 116A, B protruding into the male extended 
portion 102. In an embodiment, the female connector may be 
electrically connected to a single or multi-cell battery. In Such 
embodiments, the male balance terminals 116 may accom 
modate electrical connection with the individual cells of a 
multi-cell battery allowing for cell specific charging or dis 
charging operation of the battery to be performed by an elec 
trically powered device via the male connector 100A, B. For 
example, a commonly used rechargeable battery, a LiPo bat 
tery, may be implemented with a female connector having 
female balance terminals. In Such an embodiment, the female 
balance terminals may electrically connect to one or more 
individual cells of the battery and may, further, electrically 
connect to an electrically powered device via electrical con 
nections made with male balance terminals 116 of the male 
connector 100A, B. The electrically powered device may be 
operated to charge or discharge the individual cells of the 
LiPo battery to maintain the charge on each respective battery 
cell within a tolerance amount of one another or to prevent 
over or under charge conditions on one or more cells of the 
LiPo battery. 
0052 According to the embodiments shown in FIGS. 1A 
and 1B, the male connector 100A, B may be suitable for 
electrically connecting with batteries comprising up to three 
cells using the male balance terminals 116A, B as well as the 
main power terminals 104A, B. In alternative embodiments, 
additional male balance terminals 116 may be provided, as 
well as additional male balance terminal receptacles 114, to 
accommodate electrical connection with batteries having 
larger cell counts via the male connector 100A, B. For 
example, in an embodiment, additional male balance termi 
nals 116 and male balance terminal receptacles 114 may be 
provided to allow the male connector 100A, B to accommo 
date electrical connections between higher capacity devices, 
such as a between an ESC or battery charger and a multi-cell 
battery comprising more than three cells. 
0053 Exemplary alternative embodiments of the male 
extended portion 102E-H which may be implemented within 
the male connectors 100A, B are shown in FIG. 19. The male 
extended portions 102E-H may accommodate electrical con 
nection with batteries comprising more than three cells. The 
embodiments of the male extended portion 102E-H shown in 
FIG. 19 may include additional male balance terminal recep 
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tacles 114 for receiving one or more additional male balance 
terminals 116. The male extended portion 102E may be 
implemented within an embodiment of the male connector 
100 to accommodate connections with batteries comprising 
up to four cells. The male extended portions 102F or 102G 
may be implemented within an embodiment of the male con 
nector 100 to accommodate connections with batteries com 
prising up to five cells. The male extended portion 102H may 
be implemented within an embodiment of the male connector 
100 to accommodate connections with batteries comprising 
up to six cells. It is noted that the embodiments shown in FIG. 
19 are provided for illustrative purposes, only, and shall not be 
construed as limiting the scope of this description. 
0054 Advantageously, for each of the embodiments 
described, integration of the male balance terminals 116 and 
the male power terminals 104 within the male connector 
100A, B, may allow for all terminals of a multi-cell battery 
implemented with the female connector 200, described 
below, to be simultaneously electrically connected. Both the 
power terminals and balance terminals of a multi-cell battery 
implemented with the female connector 200 may be electri 
cally connected with the respective male power and balance 
terminals 104,116 of the male connector 100A, B via inser 
tion of the female connector 200 within the extended portions 
102 of the male connectors 100 shown in FIGS. 7A-7C and 
13-15, discussed below. According to such connector con 
figurations, the potential for a user to neglect electrically 
connecting one or more power or balance terminals of a 
battery to an electrically powered device, such as an ESC or 
battery charger, is eliminated. 
0055 Referring to FIGS. 20-23, several additional views 
showing various features of the embodiments of the male 
connector 100A, B are provided. The features shown in FIGS. 
20 and 21 correspond to features of the male connector 100A, 
described above. The features shown in FIGS. 22 and 23 
correspond to several features of the male connector 100B 
which are described above. Additionally, FIGS. 22 and 23 
show several features of the male connector 100B which are 
described later in this description. The FIGS. 20-23 provided 
are not specifically discussed herein to avoid inclusion of 
unnecessary or redundant language within this specification. 
The views of FIGS. 20-23 are provided for the purpose of 
more clearly showing aspects of the several features of the 
male connector 100 embodiments described above. 

0056. The male connector 100A, B, according to the 
embodiments described, may be compatible for electrically 
connecting with corresponding female connectors, such as 
the female connectors 200A-C shown in FIGS. 3A-3C. The 
embodiments of the female connectors 200A-C shown in 
FIGS. 3A-3C comprise illustrative examples of the various 
female connector embodiments contemplated. The specific 
embodiments of FIGS. 3A-3C are provided for the purpose of 
illustrating several features, functions, and components 
which may be included within an embodiment of the female 
connector 200. The embodiments shown, herein, shall not be 
construed as limiting the scope of this description to merely 
the embodiments shown. The male connector 100A, B may 
be compatible for electrically connecting with embodiments 
of the female connector 200 having different configurations 
than those of the specific embodiments shown in FIGS. 
3A-3C in accordance with the male connector 100A, B 
embodiments and alternatives described in this specification. 
0057 Referring to FIG. 3A, an embodiment of a first 
female connector 200A is shown. The first female connector 
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200A may be utilized as an electrical connector for use with 
rechargeable batteries of one or more specific chemistry 
types. According to the embodiment shown, for example, the 
first female connector 200A may be configured for use with 
certain battery chemistries, such as NiMH type battery, for 
example, which do not require balanced charging or discharg 
ing operation. As shown, the first female connector 200A may 
comprise the female housing 201, the resilient members 
203A, B, the female power terminals 204A, B, and the high 
current wires 208A, B. The first female connector 200A may, 
additionally, be provided with a communication device 206, 
as shown. The features, functions, and characteristics associ 
ated to such an embodiment are described later in this speci 
fication. It is noted, however, that in an alternative embodi 
ment, the first female connector 200A may not be 
implemented with the communication device 206. 
0058. The first female connector 200A may comprise the 
female housing 201. The female housing 201 may be com 
posed of an electrically insulating material for electrically 
isolating one or more components of the first female connec 
tor 200A which may be disposed within the female housing 
201. According to the embodiment shown, the female hous 
ing 201 may comprise a female extended portion 202B, two 
female power terminal receptacles 205A, B, two female bal 
ance terminal receptacles 214A, B, a female communication 
device receptacle 207, and a first female keying feature 212A 
(discussed later in this specification). In alternative embodi 
ments additional, fewer, or different components or features 
may be provided. 
0059. In alternative embodiments the female housing 201 
may include a female extended portion 202 comprising a 
different configuration, Such as any of the female extended 
portions 202A-D shown in FIGS. 3A-3C, 9-12, and 19, for 
example. Additionally, or alternatively, in an alternative 
embodiment the female communication device 206 may not 
be provided. In Such embodiments, the female communica 
tion device receptacle 207 may or may not be provided. In 
alternative embodiments, additional or fewer female balance 
terminal receptacles 214 may also be provided, regardless of 
whether the some, all, or none of the female balance terminal 
receptacles 214 provided are populated. Several embodi 
ments in which additional female balance terminals are 
shown in FIG. 19, which are provided for illustrative pur 
poses, only. 
0060 According to the embodiment of FIG. 3A, the 
female housing 201 may comprise the second female 
extended portion 202B which may form a plug portion of the 
first female connector 200A. In alternative embodiments, the 
first female connector 200A may comprise any of the female 
extended portions 202A-H. The plug formed by the second 
female extended portion 202B may be configured such that it 
may be received within the socket or shroud formed by one or 
more specific embodiments of the male extended portion 102 
which may be implemented within the male connector 100A, 
B. In an embodiment, the second female extended portion 
202B may comprise one or more keying features, such as 
grooves, notches, protrusions, and the like, which may cor 
respond to one or more keying features implemented within a 
specific embodiment of the male connector 100A, B. Specific 
keying features that may be provided are discussed later in 
this specification. 
0061. In an embodiment, the female housing 201 may 
comprise the female power terminal receptacles 205A, B. The 
female power terminal receptacles 205A, B may each com 
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prise channels passing through the female housing 201. The 
female power terminal receptacles 205A, B may be config 
ured to partially enclose and electrically insulate the female 
power terminals 204A, B, respectively. In an embodiment, 
the female power terminal receptacles 205A, B, respectively, 
may comprise one or more internal features, such as notches, 
protrusions, grooves, and the like configured to hold the 
respective female power terminals 204A, B in place when 
received within the female power terminal receptacles 205A, 
B. The female power terminals 204A, B may be disposed 
within the female housing 201 such that the female housing 
201 may provide an insulating barrier extending circumfer 
entially around the female power terminals 204A, B. While 
received within the respective female power terminal recep 
tacles 205A, B, the female power terminals 204A, B may be 
electrically insulated from each other by the respective 
female power terminal receptacles 205A, B as well as one or 
more internal walls of the female housing 201. 
0062. The female power terminal receptacles 205A, B 
may additionally be configured to receive the male power 
terminals 104A, B, respectively, when the plug formed by the 
second female extended portion 202B is at least partially 
inserted within the male extended portion 102. When 
received within the respective female power terminal recep 
tacles 205A, B, the male power terminals 104A, B may be 
electrically connected with the respective female power ter 
minals 204A, B. Additionally, or alternatively, the first female 
connector 200A may include the resilient members 203A, B. 
The resilient members 203A, B, respectively, may be dis 
posed within the female power terminal receptacles 205A, B. 
In an embodiment, the resilient members 203A, B may be 
configured to deform from their free shape to provide a bias 
ing force for pressing the female power terminals 204A, B 
into contact with the respective male power terminals 104A, 
B of the male connector 100A, B when the first female con 
nector 200A is electrically connected to the male connector 
100A, B. In alternative embodiments, the first female con 
nector 200A may comprise additional, fewer, or no resilient 
members 203A, B. 
0063. The female power terminals 204A, B may comprise 
electrically conductive plates of material which may be dis 
posed within the respective female power terminal recep 
tacles 205A. B. In an embodiment, the female power termi 
nals 204A, B may be composed of brass, copper, bronze, or 
the like. The female power terminals 204A, B shown may be 
made from a standard plate of material and punch formed to 
the correct size and configuration, among other methods of 
forming. As shown in FIG. 3A, the female power terminals 
204A, B may electrically couple to the female power wires 
208A, B, respectively. In an embodiment, the female power 
wires 208A, B may be high-current capacity wires, such as 
12AWG wires, for example, configured to receive and/or 
transmit one or more power signals. The female power ter 
minals 204A, B may electrically couple to the wires 208A, B, 
respectively, via Soldered connections, mechanical fastening, 
standard insulated and non-insulated connector fittings, 
crimping, or any other Suitable methods of electrically cou 
pling a wire conductor to a terminal. The female power wires 
208A, B, respectively, may be electrically insulated along 
their lengths using one or more layers of insulating material 
(not labeled). 
0064. The female balance terminal receptacles 214A, B 
may each comprise channels passing through the female 
housing 201. The female balance terminal receptacles 214A, 
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B may be configured to partially enclose and electrically 
insulate the female balance terminals 216A, B, respectively, 
when provided. Further, in an embodiment, the female bal 
ance terminal receptacles 214A, B, respectively, may com 
prise one or more internal features, such as notches, protru 
sions, grooves, and the like for receiving the female balance 
terminals 216, if provided, within the female balance terminal 
receptacles 214A, B. It is noted that in the current embodi 
ment, as shown, no female balance terminals 216 are pro 
vided. As such, the female balance terminal receptacles 
214A, B may be unpopulated. 
0065. In an embodiment, the first female connector 200A 
may be implemented within a rechargeable battery. The 
female power terminals 204A, B may operatively electrically 
connect to positive and negative electrical circuits, respec 
tively, of the battery via the wires 208A, B. In such an embodi 
ment, one or more power signals for charging or discharging 
the battery may be transmitted to or from an electrically 
powered device to which the battery is electrically connected 
via the female power terminals 204A, B. 
0066 Referring to FIG. 7A, a section view showing the 
electrical connections made when the female extended por 
tion 202 (not labeled) of the first female connector 200A is 
inserted within the corresponding male extended portion 102 
of the male connector 100A, B is shown. The electrical con 
nections shown may comprise a typical arrangement for elec 
trically connecting a NiMH type battery to an electrically 
powered device via electrical connections made between the 
male connector 100A, B and the first female connector 200A. 
As shown, the female power terminals 204A, B may electri 
cally connect with the respective male power terminals 104A, 
B of the male connector 100A, B when the female extended 
portion 202 of the first female connector 200A is inserted 
within the corresponding male extended portion 102 of the 
male connector 100A, B. When electrically connected, one or 
more power signals may be transmitted via the electrical 
connections shown. In an embodiment, for example, an ESC 
or battery charger may receive one or more power signals 
from a rechargeable battery electrically connected to the ESC 
or battery charger via the electrical connections made 
between the male connector 100A, B and the first female 
connector 200A, as shown in FIG. 7A. Importantly, according 
to the current arrangement, no signal, or signals, may be 
received or transmitted via the male balance terminals 116A, 
B since no corresponding female balance terminals 216 are 
provided. 
0067. In an embodiment, a smart ESC or charger may 
detect the absence of one or more balancing signals received 
via the balance terminals 116A, B of the male connector 
100A, B to determine one or more characteristics of a battery 
electrically connected to the smart ESC or charger at the male 
connector 100A. The smart ESC or charger may, for example, 
determine the battery chemistry or cell count from absence of 
one or more balancing signals received via the balance ter 
minals 116A, B. Further, the smart ESC or charger may set or 
modify one or more parameter settings defining one or more 
aspects of a charging or discharging operation, such as setting 
or modifying a low Voltage cutoff, setting or modifying a 
charge current Voltage, setting or modifying a charge or dis 
charge mode, or some other similar parameter at least par 
tially defining a charging or discharging operation, for 
example. 
0068 Referring to FIG. 3B, a second female connector 
200B is shown. As shown, the second female connector 200B 
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may comprise the female housing 201, the resilient members 
203A, B, the female power terminals 204A, B, and the high 
current wires 208A, B, the female balance terminal 216A, and 
the female signal wire 218A.. One or more of the components 
comprising the second female connector 200B may comprise 
Some or all of the features, functions, and characteristics as 
described above in reference to the first female connector 
200A. Additionally, the second female connector 200B may 
include the female balance terminal 216A, which may be 
disposed within the female balance terminal receptacle 214A 
and may electrically couple to the female signal wire 218A. 
According to the specific embodiments shown, the second 
female connector 200B may, additionally, be provided with a 
communication device 206. The features, functions, and 
characteristics associated to Such an embodiment are 
described later in this specification. It is noted, however, that 
in an alternative embodiment, the second female connector 
200B may not be implemented with the communication 
device 206. 

0069. According to the embodiment shown, the second 
female connector 200B may be implemented with the female 
balance terminal 216A which may be disposed within the 
female balance terminal receptacle 214A. The female balance 
terminal receptacle 214A may comprise a channel passing 
through the female housing 201. The female balance terminal 
receptacle 214A may be configured to partially enclose and 
electrically insulate the female balance terminal 216A. In an 
embodiment, the female balance terminal receptacle 214A 
may comprise one or more internal features, such as notches, 
protrusions, grooves, and the like configured to hold the 
female balance terminal 216A in place within the female 
balance terminal receptacles 214A. According to the embodi 
ment shown, while received within the female balance termi 
nal receptacle 214A, the female balance terminal 216A may 
be electrically insulated from the other female power termi 
nals 204 by the female balance terminal receptacle 214A 
walls. The female balance terminal receptacle 214A may 
additionally be configured to receive the male balance termi 
nal 116A when the plug formed by the first female extended 
portion 202 is at least partially inserted within the corre 
sponding male extended portion 102 of the male connector 
100A. When received within the female balance terminal 
receptacle 214A, the male balance terminal 116A may be 
electrically connected with the female balance terminal 
216A. 

0070 The female balance terminal 216A may comprise an 
electrically conductive material Such as brass, copper, or 
bronze, or the like, and may be configured to receive and 
electrically connect with an electrically conductive pin type 
terminal. In an embodiment, for example, the female balance 
terminal 216A may be a receptacle portion of a JST type 
connector. In Such an embodiment, the female balance termi 
nal 216A may be a receptacle portion of any series or pitch 
suitable for performing the functions described, herein, and 
Suitable for receiving and/or transmitting one or more balance 
signals for charging or discharging batteries of the types and 
capacities described, herein. 
(0071. As shown in FIG. 3B, the female balance terminal 
216A may electrically couple to the female signal wire 218A. 
The female signal wire 218A may be low-current capacity 
wire, such as 24AWG wire, for example, for receiving and 
transmitting one or more signals, including one or more bal 
ance signals. In an embodiment, the female balance terminal 
216A may electrically couple to the female signal wire 218A 
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via a crimped connection, Soldered connection, a mechanical 
fastener, a standard insulated and non-insulated connector 
fitting, or any other Suitable means for electrically coupling a 
wire conductor to a connector. The female signal wires 218A, 
B, respectively, may be electrically insulated along their 
lengths using one or more layers of insulating material (not 
labeled). 
0072. In an embodiment, the second female connector 
200B may be utilized as an electrical connector for use with 
rechargeable batteries of one or more specific chemistry types 
and/or cell counts. According to the embodiment shown, for 
example, the second female connector 200B may be config 
ured for use with battery chemistries suitable for use in a two 
cell configuration, such as 2S LiPo type battery, for example, 
which may require balanced charging or discharging opera 
tion. 
0073 Certain battery types, such as LiPo batteries, may 
include balance taps internal to the battery for reading indi 
vidual cell Voltages of one or more cells comprising the 
battery. Importantly, during charging or discharging opera 
tion of such batteries, a charge imbalance between the respec 
tive cells of the battery may create a harmful or hazardous 
condition. Such batteries may be provided with a female 
connector, such as the second female connector 200B, for 
example, which may include one or more female balance 
terminals 216, such as the female balance terminal 216A, for 
electrically connecting with balance taps within a battery. The 
female balance terminals 216 provided may transmit one or 
more signals from the battery indicating one or more indi 
vidual cell Voltages of one or more cells comprising the 
battery to a device electrically connected to the respective 
female balance terminals 216 and charging or discharging the 
battery. When implemented within a 2S LiPo battery, the 
female signal wire 218A of the second female connector 
200B may directly or indirectly electrically couple with one 
or both individual cells within the 2S LiPo battery. 
0074 Referring to FIG. 7B, a section view showing the 
electrical connections made when the plug portion formed by 
the female extended portion 202 of the second female con 
nector 200B is inserted within the corresponding male 
extended portion 102 of the male connector 100A, B is 
shown. This may be a typical assembly of a male and female 
connector for electrically connecting a 2S LiPo battery to an 
electrically powered device, such as an ESC or battery 
charger, for charging or discharging the 2S LiPo battery. As 
shown, the female power terminals 204A, B may electrically 
connect with the male power terminals 104A, B of the male 
connector 100A, B when the female extended portion 202 of 
the second female connector 200B is at least partially inserted 
within the corresponding male extended portion 102 of the 
male connector 100A. 

0075 When electrically connected, one or more power 
signals may be received from or transmitted to the male power 
terminals 104A, B of the male connector 100A, B by the 2S 
LiPo battery via the electrical connections made between 
respective male power terminals 104A, B and the female 
power terminals 204A, B. In an embodiment, an ESC or 
battery charger may directly charge or discharge the 2S LiPo 
battery via the one or more power signals received or trans 
mitted across the electrical connections made between the 
respective male power terminals 104A, B and the female 
power terminals 204A, B. 
0076. Additionally, the female balance terminal 216A 
may electrically connect with the male balance terminal 
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116A of the male connector 100A, B when the female 
extended portion 202 of the second female connector 200B is 
at least partially inserted within the corresponding male 
extended portion 102 of the male connector 100A. When 
electrically connected, one or more balance signals may be 
received from or transmitted to 2S LiPo battery via the elec 
trical connection made between the male balance terminal 
116A and the female balance terminal 216A. In an embodi 
ment, an ESC or battery charger may directly charge or dis 
charge the 2S LiPo battery via the one or more balance signals 
received or transmitted across the electrical connections 
made between the respective male balance terminal 116A and 
the female balance terminal 216A. 

0077 Importantly, at least one balancing signal may be 
received by an electrically powered device electrically con 
nected to a 2S LiPo battery via the electrical connection made 
between the female balance terminal 216A and the male 
balance terminal 116A. Further, no balancing signal may be 
received by an electrically powered device electrically con 
nected to a 2S LiPo battery via the male balance terminal 
116B since no corresponding female balance terminal 216B 
is provided within the second female connector 200B. In an 
embodiment, a Smart ESC or charger may detect the Voltage 
of one or more balancing signals received via the balance 
terminal 116A of the male connector 100A, B to determine 
one or more characteristics of a battery electrically connected 
to the smart ESC or charger at the male connector 100A. The 
smart ESC or charger may, for example, determine the battery 
chemistry or cell count from the detection, or non-detection, 
of one or more balancing signals received via the balance 
terminal 116A. Further, the smart ESC or charger may set or 
modify one or more parameter settings defining one or more 
aspects of a charging or discharging operation, such as setting 
or modifying a low Voltage cutoff, setting or modifying a 
charge current Voltage, setting or modifying a charge or dis 
charge mode, or some other similar parameter at least par 
tially defining a charging or discharging operation, for 
example. 
(0078 Referring to FIG.3C, a third female connector 200C 
is shown. As shown, the third female connector 200C may 
comprise the female housing 201, the resilient members 
203A, B, the female power terminals 204A, B, and the high 
current wires 208A, B, the female balance terminals 216A, B, 
and the female signal wires 218A, B. One or more of the 
components comprising the third female connector 200C 
may comprise some or all of the features, functions, and 
characteristics as described above in reference to the second 
female connector 200B. Additionally, the third female con 
nector 200C may include the female balance terminal 216B, 
which may be disposed within the female balance terminal 
receptacle 214B and may electrically couple to the female 
signal wire 218B. According to the specific embodiments 
shown, the third female connector 200C may, additionally, be 
provided with a communication device 206. The features, 
functions, and characteristics associated to Such an embodi 
ment are described later in this specification. It is noted, 
however, that in an alternative embodiment, the third female 
connector 200C may not be implemented with the commu 
nication device 206. 

0079 According to the embodiment shown, the third 
female connector 200C may be implemented with the female 
balance terminals 216A, B which may be disposed within the 
respective female balance terminal receptacles 214A, B. The 
female balance terminal receptacles 214A, B may each com 
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prise a channel passing through the female housing 201. The 
female balance terminal receptacles 214A, B may be config 
ured to partially enclose and electrically insulate the respec 
tive female balance terminals 216A, B. In an embodiment, the 
female balance terminal receptacles 214A, B may each com 
prise one or more internal features, such as notches, protru 
sions, grooves, and the like configured to hold the respective 
female balance terminals 216A, B in place within the female 
balance terminal receptacles 214A, B. According to the 
embodiment shown, while received within the respective 
female balance terminal receptacles 214A, B, the female 
balance terminals 216A, B may be electrically insulated from 
the female power terminals 204 by the respective female 
balance terminal receptacle 214A, B walls. The female bal 
ance terminal receptacles 214A, B may additionally be con 
figured to receive the respective male balance terminals 
116A, B when the plug formed by the female extended por 
tion 202 is at least partially inserted within the corresponding 
male extended portion 102 of the male connector 100A. 
When received within the respective female balance terminal 
receptacles 214A, B, the male balance terminals 116A, B may 
be electrically connected with the respective female balance 
terminals 216A, B. 
0080. The female balance terminals 216A, B may com 
prise an electrically conductive material Such as brass, cop 
per, or bronze, or the like, and may be configured to receive 
and electrically connect with an electrically conductive pin 
type terminal. In an embodiment, for example, the female 
balance terminals 216A, B may each be receptacle portions of 
a JST type connector. In such an embodiment, the female 
balance terminals 216A, B may be a receptacle portion of any 
series or pitch suitable for performing the functions 
described, herein, and Suitable for receiving and/or transmit 
ting one or more balance signals for charging or discharging 
batteries of the types and capacities described, herein. 
0081. As shown in FIG. 3C, the respective female balance 
terminals 216A, B may electrically couple to the female 
signal wires 218A, B, respectively. The female signal wires 
218A, B may each be low-current capacity wires, such as 
24AWG wires, for example, for receiving and transmitting 
one or more signals, including one or more balance signals. In 
an embodiment, the respective female balance terminals 
216A, B may electrically couple to the respective female 
signal wires 218A, B via crimped or soldered connections, 
mechanical fasteners, standard insulated or non-insulated 
connector fittings, or any other suitable means for electrically 
coupling a wire conductor to a connector terminal. The 
female signal wires 218A, B, respectively, may be electrically 
insulated along their lengths using one or more layers of 
insulating material (not labeled). 
0082 In an embodiment, the third female connector 200C 
may be utilized as an electrical connector for use with 
rechargeable batteries of one or more specific chemistry types 
and/or cell counts. According to the embodiment shown, for 
example, the third female connector 200C may be best suited 
for use with batteries having three cells, such as a 3S LiPo 
type battery, for example, which may require balanced charg 
ing or discharging operation. It is noted, however, that the 
third female connector 200C may be suitable for use with 
single and two cell batteries, as well, although one or more 
female balance terminals 216A and/or 216B as well as one or 
more female signal wires 218A and/or 218B would be unused 
in such applications. When implemented within a 3S LiPo 
battery, the respective female balance wires 218A, B of the 
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third female connector 200C may directly or indirectly elec 
trically couple with one or more individual cells within the 3S 
LiPo battery for transmission of one or more balance signals 
between the 3S LiPo battery and an electrically powered 
device to which the 3S LiPo battery is electrically connected. 
I0083) Referring to FIG. 7C, a section view showing the 
electrical connections made when the plug portion formed by 
the female extended portion 202 of the third female connector 
200C is inserted within the corresponding male extended 
portion 102 of the male connector 100A, B is shown. This 
may be a typical assembly of a male and female connector for 
electrically connecting a 3S LiPo battery to an electrically 
powered device. Such as an ESC or battery charger, for charg 
ing or discharging the 3S LiPo battery. 
I0084 As shown, the female power terminals 204A, B may 
electrically connect with the male power terminals 104A, B 
of the male connector 100A, B when the female extended 
portion 202 of the third female connector 200C is at least 
partially inserted within the corresponding male extended 
portion 102 of the male connector 100A. When electrically 
connected, one or more power signals may be received from 
or transmitted to the male power terminals 104A, B of the 
male connector 100A, B by the 3S LiPo battery via the elec 
trical connections made between respective male power ter 
minals 104A, B and the female power terminals 204A, B. In 
an embodiment, an ESC or battery charger may directly 
charge or discharge the 3S LiPo battery via the one or more 
power signals received or transmitted across the electrical 
connections made between the respective male power termi 
nals 104A, B and the female power terminals 204A, B. 
I0085 Additionally, the female balance terminals 216A, B 
may electrically connect with the respective male balance 
terminals 116A, B of the male connector 100A, B when the 
female extended portion 202 of the third female connector 
200C is at least partially inserted within the corresponding 
male extended portion 102 of the male connector 100A. 
When electrically connected, one or more balance signals 
may be received from or transmitted to 3S LiPo battery via the 
electrical connections made between the respective male bal 
ance terminals 116A, B and the female balance terminals 
216A, B. In an embodiment, an ESC or battery charger may 
directly charge or discharge the 3S LiPo battery via the one or 
more balance signals received or transmitted across the elec 
trical connections made between the respective male balance 
terminals 116A, B and the female balance terminals 216A, B. 
I0086 Importantly, at least one balancing signal may be 
received by an electrically powered device electrically con 
nected to a 3S LiPo battery via the electrical connection made 
between the female balance terminals 216A, B and the 
respective male balance terminals 116A, B. In an embodi 
ment, a Smart ESC or charger may detect the Voltage of one or 
more balancing signals received via the balance terminal 
116A of the male connector 100A, B to determine one or 
more characteristics of a battery electrically connected to the 
smart ESC or charger at the male connector 100A. The smart 
ESC or charger may, for example, determine the battery 
chemistry or cell count from the detection, or non-detection, 
of one or more balancing signals received via the balance 
terminal 116A. Further, the smart ESC or charger may set or 
modify one or more parameter settings defining one or more 
aspects of a charging or discharging operation, such as setting 
or modifying a low Voltage cutoff, setting or modifying a 
charge current Voltage, setting or modifying a charge or dis 
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charge mode, or some other similar parameter at least par 
tially defining a charging or discharging operation, for 
example. 
I0087. As shown in FIGS. 7B and 7C, a single female 
balance terminal 216 may be needed to accommodate charg 
ing and discharging operation of a 2S LiPo battery while two 
balance terminals 216 may be needed to accommodate charg 
ing and discharging operation of a 3S LiPo battery. In further 
alternative configurations, the female connector 200 may be 
provided with additional balance terminals 216 to accommo 
date charging and discharging operation of batteries compris 
ing four or more cells. Accordingly, the male connector 100A, 
B may be similarly provided with additional male balance 
terminals 116 for accommodating charging and/or discharg 
ing operation of Such larger cell batteries. Such alternative 
embodiments of the male and female connectors, configured 
to accommodate larger multi-cell batteries may comprise 
components, features, and functions similar to those 
described in herein, and below, while comprising additional 
balance terminals and corresponding wiring for electrically 
connecting with the balance taps of a larger multi-cell battery. 
I0088 Referring to FIG. 19, several alternative male and 
female extended portions 102E-H, 202E-H, respectively, are 
shown. The male and female extended portions 102E-H, 
202E-H shown may include additional balance terminal 
receptacles 114,214 for receiving additional male and female 
balance terminals required to accommodate charging and 
discharging operation of multi-cell batteries implemented 
with four cell (see 102E, 202E), five cell (see 102F and 102G, 
202F and 202G), and six cell (see 102H, 202H) batteries. 
Each embodiment shown may be incorporated into a male or 
female connector 100, 200 embodiment similarly configured 
to accommodate the additional balance terminals 116, 216 
and may be operated in accordance with devices and methods 
similar to those described herein and below. 

0089. As noted above, multi-cell batteries, such as LiPo 
batteries, may require that all balance taps of the battery be 
electrically connected to an electrically powered device 
which may be charging or discharging the multi-cell battery 
to prevent potentially damaging and unsafe charging and/or 
discharging of the multi-cell battery. If the balance taps are 
not electrically connected during a charging operation, the 
battery can become dangerous and cause injury or property 
damage. Additionally, if the balance taps are not electrically 
connected during a discharging operation, the cells of the 
battery may be discharged below a minimum charge, damag 
ing the battery and potentially preventing recharging of the 
battery. Providing a connector, such as the female connectors 
200, which may be implemented with a multi-cell recharge 
able battery and include female balance terminals 216 inte 
grated within a single connector as the female power termi 
nals 204 ensure that the balance taps within a multi-cell 
battery are electrically connected to an electrically powered 
device at all times when the battery is electrically connected 
to the device at the female power terminals 204. 
0090 Referring now to FIGS. 4 and 5A, a typical wiring 
arrangement for providing protection for the female signal 
wires 218A, B of the third female connector 200C when 
implemented with the battery 30, which may be a 3S LiPo 
battery, is shown. An alternative wiring arrangement, in 
which the relative positions of the respective female power 
wires 208A, B and female signal wires 218A, B is shown in 
FIG. 5B. Virtually all LiPo batteries are implemented balance 
taps, wiring, and terminals. During use, the balance taps, 
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wiring, and terminals can be damaged. When used with radio 
controlled model vehicles, for example, the balance taps, 
wiring, and terminals of a multi-cell battery may experience 
rough handling, harsh driving and operating conditions, and 
impacts that may damage the balance taps, wiring, and ter 
minals of the multi-cell battery. In fact, the most commonly 
damaged components of LiPo batteries is damage to the bal 
ance taps, wiring, and terminals of the LiPo battery. During 
use, the small wires (typically 24 AWG or smaller) can tear 
out of the LiPo pack, rub through the wire coating and dam 
age the wires, or be ripped complete off of the pack. 
(0091. The embodiments of FIGS. 4, 5A, and 5B are pro 
vided to show wiring arrangements which may be imple 
mented with the male connectors 100 or the female connec 
tors 200 described herein which may comprise at least one 
signal wire 118, 218. According to the particular embodiment 
shown, the Siamese style wiring arrangements may provide 
for electrically insulating the respective power and signal 
wires connecting the cells of the battery 30 to the third female 
connector 200C. One or more collections of wires comprising 
at least one female power wire 208 and one or more female 
signal wires 218 may be enclosed within a single piece of 
molded wire insulation 209A, B along their respective 
lengths. The molded wiring insulation 209A, B may physi 
cally couple the smaller gauge (24AWG, for example) female 
signal wires 218A, B to the respective large gauge (12 AWG, 
for example) female power wires 208A, B. As shown in FIGS. 
5A and 5B, the respective female signal wires 218A, B and 
female power wires 208A, B enclosed within the respective 
molded wire insulation 209A, B remain electrically insulated 
from one another as a portion of the insulating material com 
prising the molded wire insulation 209A, B is interposed 
between the respective female signal wires 218A, B and 
female power wires 208A, B. 
0092. The Siamese wiring arrangement may improve the 
reliability of the male connectors 100 and the female connec 
tors 200 by improving the resistance to damage of the signal 
wires 109. 218, respectively, caused by bending, twisting, or 
impacts with sharp or heavy objects experienced by the signal 
wires 109, 218, respectively. In each such instance, the 
respective large gauge power wires 108, 208 may shield, 
resist, or absorb forces that may otherwise damage the signal 
wires 109, 218. Further, when the Siamese wiring arrange 
ment is implemented with male connectors 100 and/or the 
female connectors 200, respectively, kinking and twisting of 
the respective signal wires near the electrical wire to terminal 
couplings of the respective connectors 100, 200 may be elimi 
nated. The relative locations of the signal terminal receptacles 
114, 214 and the power terminal receptacles 105, 205 of the 
connectors 100, 200 may be positioned to provide for sub 
stantially straight line paths along a portion of the lengths of 
the respective power wires 108,204 and signal wires 109,118 
along the lengths of the respective wires proximal to the 
connectors 100, 200. 

Keying Features 
(0093. Referring to FIGS. 9-12, several male extended por 
tion 102 configurations as well as several female extended 
portion 202 configurations are shown. The configurations 
shown may comprise no mechanical keying features 112, 
212, one mechanical keying feature 112, 212, or a plurality of 
mechanical keying features 112, 212. The mechanical keying 
features 112, 212 shown may be implemented to prevent 
unsupported electrical connections between a male connector 
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100A, Band a female connector 200. An unsupported electri 
cal connection may be a connection between two incompat 
ible devices or, alternatively, may be a reverse polarity con 
nection. 

0094. As shown in the embodiments of FIGS. 9-12, the 
male extended portions 102 A-D configurations may be con 
figured to permit electrical connection only with a battery 
having a corresponding keying feature 112, 212 configura 
tion. According to the embodiments shown, the four different 
male extended portion 102A-D configurations may be: Sub-C 
NiMH Specific; 2/3A NiMH Specific: LiPo; and, Legacy. 
Each of the male extended portion 102A-D configurations 
shown may allow for only electrical connection with a female 
connector 200 implemented with the corresponding female 
extended portion 202A-D and may correspond to a specific 
compatible battery chemistry and/or cell count, or may cor 
respond to more than one specific battery chemistries and/or 
cell counts. It is noted that the particular embodiments shown 
in FIGS. 9-12 are provided for illustration, only, and are not 
intended to limit the scope of the keying features 112, 212 to 
only those of the embodiments shown. 
0095. As shown in FIG. 9, for example, the first male 
extended portion 102A configuration may comprise of the 
keying features 112A-C which may allow electrical connec 
tion with a female connector 200 implemented with the first 
female extended portion 202A configuration. The first female 
extended portion 202A configuration may be implemented 
with the keying features 212A-C which may correspond with 
the keying features 112A-C of the first male extended portion 
102A. In an embodiment, the first male extended portion 
102A may be implemented on electrically powered devices 
compatible for use with only Sub-C batteries, for example. 
Correspondingly, the first female extended portion202A con 
figuration may be implemented only on Sub-C batteries such 
that only the correct battery and device pairing may be per 
mitted by the keying features 112, 212 of the respective male 
and female connectors 100, 200. All other battery chemistries 
and/or cell counts, such as 2/3A, LiPo and Legacy type con 
nectors, may be prevented from electrically connecting with 
electrically powered devices configured with the first male 
extended portion 102A and compatible for use with only 
Sub-C batteries. 

0096. According to the embodiment of FIG. 9, the first 
male extended portion 102A may comprise a first male key 
ing feature 112A, a second male keying feature 112B, and a 
third male keying feature 112C. The first male keying feature 
112A may comprise a ridge protruding to within the Socket 
formed by the first male extended portion 102A. The first 
male keying feature 112A may comprise a Substantially tri 
angularly prismatic shape, having a triangular cross section as 
viewed from the perspective of FIG. 9. The first male keying 
feature 112A and may extend along at least a portion of the 
length of male extended portion 102 along a direction sub 
stantially aligned with the direction of insertion of the female 
extended portion 202A to within the first male extended por 
tion 102A. The first male keying feature 112A may comprise 
a portion of the leading edge of the male housing 100A, B 
Additionally, as shown, the first male keying feature 112A 
may be disposed along a surface of the Socket or shroud 
formed by the first male extended portion 102A facing sub 
stantially toward the male terminals 104,116. The first male 
keying feature 112A may comprise one or more internal 
surfaces of the socket or shroud formed. Further, as shown, 
the first male keying feature may be disposed along an inner 
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surface of the socket or shroud formed by the first male 
extended portion 102A whereby the contact surfaces of the 
male power terminals 104A, B face substantially away from 
the inner surface of the socket or shroud on which the first 
male keying feature 112A is disposed. As shown, the first 
male keying feature 112A may be disposed at a midpoint 
location along an inner Surface of the Socket or shroud formed 
by the first male extended portion 102A, with at least a portion 
of the first male keying feature 112A disposed between the 
respective male power terminals 104A, B as viewed from a 
top-down perspective similar to that of FIGS. 7A-7C. 
0097. In alternative embodiments, the first male keying 
feature 112A may comprise a different cross sectional shape 
or relative location than that shown. For example, in alterna 
tive embodiments, the first male keying feature 112A may 
comprise a semi-circular, rectangular, notched, or other simi 
lar shape. Further, in alternative embodiments, the first male 
keying feature may be disposed along anotherinner Surface of 
the socket or shroud formed by the first male extended portion 
102A, or at a different location on the same surface as 
described above. In any embodiment, however, the first male 
keying feature 112A may be configured to aid in preventing 
electrical connection with a female connector 200 imple 
mented with one or more other female extended portion 202 
configurations. Such as the fourth female extended portion 
202D configuration. Further, the first male keying feature 
112A may prevent reverse polarity electrical connection with 
a female connector 200 implemented with a different female 
extended housing configuration, such as the female extended 
portions 202B-D, for example. 
0098. The second male keying feature 112B may com 
prise a notch protruding to within the cross sectional area of 
the socket formed by the first male extended portion 102A. 
The second male keying feature 112B may comprise a Sub 
stantially irregular trapezoidal shape when viewed from the 
front, as shown in FIG. 9. The second male keying feature 
112B may be disposed substantially at the leading edge of the 
male housing 100A, B Further, as shown, the second male 
keying feature 112B may be oriented to face in a direction 
substantially normal to the direction of insertion of the first 
female extended portion 202A to within the first male 
extended portion 102A. Additionally, as shown, the second 
male keying feature 112B may be disposed Substantially at an 
internal corner of the socket or shroud formed by the first 
male extended portion 102A. Further, as shown, the second 
male keying feature 112B may be disposed such that the 
contact surfaces of the male power terminals 104A, B face 
substantially toward the second male keying feature 112B. 
More specifically, in an embodiment, the second male keying 
feature 112B may be disposed such that the second male 
keying feature 112B may be directly across from at least a 
portion of a male power terminal 104A or 104B, as viewed 
from a top-down perspective similar to that of FIGS. 7A-7C. 
0099. In alternative embodiments, the second male keying 
feature 112B may comprise a different cross sectional shape 
or relative location than shown. For example, in alternative 
embodiments, the second male keying feature 112B may 
comprise a semi-circular, rectangular, triangular, or other 
similar shape. Further, in alternative embodiments, the sec 
ond male keying feature 112B may be disposed at the leading 
edge of the male housing 100A, B along another inner surface 
of the socket or shroud formed by the first male extended 
portion 102A, or, alternatively, at a different location along 
one of the internal Surfaces. Such as away from a corner of the 
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socket or shroud formed. In any embodiment, however, the 
second male keying feature 112B may be configured to aid in 
preventing electrical connection with a female connector 200 
implemented with other female extended portion 202 con 
figurations, such as the female extended portion 202B con 
figuration, for example. 
0100. The third male keying feature 112C may comprise 
one or more features, functions, or characteristics as those of 
the second male keying feature 112B. In an embodiment, the 
third male keying feature 112C may comprise a substantially 
identical notch protrusion to the second male keying feature 
112B, with the third male keying feature 112C disposed at a 
corner of the socket or shroud formed by the male extended 
portion 102A opposite the second male keying feature 112B 
and along the same side of the socket or shroud formed by the 
first male extended portion 102A, relative to the male power 
terminals 104A, B, as the second male keying feature 112B. 
More specifically, in an embodiment, the third male keying 
feature 112C may be disposed such that the third male keying 
feature 112C may be directly across from at least a portion of 
the opposite a male power terminal 104A or 104B, as viewed 
from a top-down perspective similar to that of FIGS. 7A-7C, 
than that of the second male keying feature 112B. 
0101. In alternative embodiments, the third male keying 
feature 112C may comprise different cross sectional shapes 
or relative locations in manners similar to those of the alter 
native embodiments of the second male keying feature 112B. 
In any embodiment, however, the third male keying feature 
112C may be configured to aid in preventing electrical con 
nection with a female connector 200 implemented with one or 
more other female extended portion 202 configurations. Such 
as the third female extended portion 202C configuration, for 
example. The first male extended portion 102A configuration 
may, therefore, be implemented with keying features, as 
described which may permit only a female connector 200 
comprising a first female extended portion 202A to be 
inserted within the first male extended portion 102A, prevent 
ing electrical connection with female connectors 200 com 
prising other female extended portion configurations, such as 
the female extended portions 202B-D, for example. 
0102. As shown in FIG. 9, the first female extended por 
tion 202A may be configured for compatibility with the 
Sub-C first male extended portion 102A. The first female 
extended portion 202A may comprise a first female keying 
feature 212A, a second female keying feature 212B, and a 
third female keying feature 212C. As shown in the embodi 
ment of FIG. 9, since each male keying feature 112A-C 
comprises a protruding portion extending to within the socket 
area formed by the first male extended portion 102A, the 
corresponding female keying features 212A-C may each 
comprise a cutout portion disposed along an external Surface 
of the first female extended portion 202A configured to allow 
the first female extended portion 202A to fit within the first 
male extended portion 102A. 
0103) The first female keying feature 212A may comprise 
a groove extending into an outer Surface of the plug formed by 
the first female extended portion 202A. The first female key 
ing feature 212A may comprise a substantially triangularly 
prismatic shape, having a triangular cross section as viewed 
from the perspective of FIG.9. The first female keying feature 
212A may extend along at least a portion of the length of first 
female extended portion 202A along a direction substantially 
aligned with the direction of insertion of the first female 
extended portion 202A to within the first male extended por 
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tion 102A. The first female keying feature 212A may be 
disposed substantially at the leading surface of the female 
housing 201. Additionally, as shown, the first female keying 
feature 212A may be disposed along an externally facing 
surface of the plug formed by the first female extended por 
tion 202A, facing substantially away from the female power 
terminals 204. The first female keying feature 212A may 
comprise one or more external Surfaces of the plug formed. 
Further, as shown, the first female keying feature 212A may 
be disposed along an outer Surface of the plug formed by the 
first female extended portion 202A whereby the contact sur 
faces of the female power terminals 204A, B face substan 
tially toward the first female keying feature 212A. As shown, 
the first female keying feature 212A may be disposed at a 
midpoint location along an outer Surface of the plug formed 
by the first female extended portion 202A, with at least a 
portion of the first female keying feature 212A disposed 
between the respective female power terminals 204A, B when 
viewed from a top-down perspective similar to that of FIGS. 
TA-7C. 

0104. The second female keying feature 212B may com 
prise a cutout portion disposed along an outer corner of the 
first female extended portion 202A. The second female key 
ing feature 212B may be disposed substantially at the leading 
surface of the female housing 201. Additionally, as shown, the 
second female keying feature 112B may be disposed substan 
tially at an external corner of the female plug formed by the 
first female extended portion202A. According to the embodi 
ment of FIG.9, the second female keying feature 212B may, 
therefore, comprise a shape and location configured to allow 
for the plug formed by the first female extension portion202A 
to be inserted within the socket of the first male extended 
portion 102A without interference with the second male key 
ing feature 112B during insertion. 
0105. The third female keying feature 212C may comprise 
one or more features, functions, or characteristics as those of 
the second female keying feature 212B. In an embodiment, 
the third female keying feature 212C may comprise a sub 
stantially identically shaped cutout portion as the second 
female keying feature 212B, with the third female keying 
feature 212C disposed at a location for allowing the female 
plug formed by the first female extended portion 202A to be 
inserted within the male extended portion 102A without inter 
ference with the third male keying feature 112C. 
0106. In alternative embodiments, each of the female key 
ing features 212A-C may comprise a different shape and/or 
position than shown in FIG. 9. In such alternative embodi 
ments, one or more of the female keying features 212A-C 
may comprise a shape and/or size differing from those shown 
in a manner consistent with a corresponding alternative 
embodiment of one or more respective male keying features 
112A-C, in accordance with the alternative embodiments of 
the male keying features 112A-C described above. In any 
embodiment, therefore, the female keying features 212A-C 
of the first female extended portion 202A may be expected to 
comprise configurations allowing for insertion of the first 
female extended portion 202A within the first male extended 
portion 102A. 
0107 Referring now to FIG. 10, the second male extended 
portion 102B may comprise the first male keying feature 
112A and the third male keying feature 112C. The second 
male extended portion 102B may be configured for use with 
2/3 A NiMH chemistry batteries. As shown, the first male 
keying feature 112A and the third male keying feature 112C 
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may each comprise Substantially the same respective fea 
tures, functions, and characteristics as described above, in 
reference to FIG. 9. The second male extended portion 102B 
may, therefore, be implemented with keying features which 
may permit only a female connector 200 comprising the 
second female extended portion 202B to be inserted within 
the second male extended portion 102B, preventing electrical 
connection with female connectors 200 comprising other 
female extended portion configurations, such as the female 
extended portions 202A, C, or D, for example. 
0108. As shown in FIG. 10, the second female extended 
portion 202B may be configured with corresponding keying 
features compatible with the second male extended portion 
102B. As such, in an embodiment, the second female 
extended portion 202B may be implemented on only 2/3A 
NiMH batteries. As shown, the second female extended por 
tion 202B may comprise the first female keying feature 212A 
as well as the third female keying feature 212C. Each of the 
first female keying feature 212A and the third female keying 
feature 212C may be configured substantially as described 
above, in reference to FIG.9. 
0109. In alternative embodiments, each of the first female 
keying feature 212A and the third female keying feature 212C 
may comprise a different shape and/or position than shown in 
FIG. 10. In such alternative embodiments, one or both of the 
first female keying feature 212A and the third female keying 
feature 212C may comprise a shape and/or size differing from 
those shown in a manner consistent with a corresponding 
alternative embodiment of one or both of respective male 
keying features 112A and 112C, in accordance with the alter 
native embodiments described above in reference to FIG. 9. 
In any embodiment, therefore, the second female extended 
portion 202B may be expected to comprise a keying feature 
configuration allowing for insertion of the second female 
extended portion 202B within the second male extended por 
tion 102B. 
0110 Referring now to FIG. 11, the third male extended 
portion 102C may comprise the first male keying feature 
112A and the second male keying feature 112B. In an 
embodiment, the third male extended portion 102C may be 
implemented with devices suitable for use with LiPo chem 
istry batteries. As shown, both the first and second male 
keying features 112A, B may comprise Substantially the same 
features, functions, and characteristics as described above in 
reference to FIG. 9. The third male extended portion 102C 
configuration may, therefore, be implemented with keying 
features which may permit only a female connector 200 com 
prising a female extended portion 202C to be inserted within 
the male extended portion 102C, preventing electrical con 
nection with female connectors 200 comprising any of the 
other female extended portions 202A, B, or D. 
0111. As shown in FIG. 11, the third female extended 
portion 202C may be configured with corresponding keying 
features compatible with the third male extended portion 
102C. As such, in an embodiment, the third female extended 
portion 202C may be implemented on only LiPo batteries. As 
shown, the third female extended portion202C may comprise 
the first female keying feature 212A as well as the second 
female keying feature 212B. Each of the first female keying 
feature 212A and the second female keying feature 212B may 
be configured substantially as described above, in reference 
to FIG. 9. 

0112. In alternative embodiments, each of the first female 
keying feature 212A and the second female keying feature 
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212B may comprise a different shape and/or position than 
shown in FIG. 11. In such alternative embodiments, one or 
both of the first female keying feature 212A and the second 
female keying feature 212B may comprise a shape and/or size 
differing from those shown in a manner consistent with a 
corresponding alternative embodiment of one or both of 
respective male keying features 112A and 112B, in accor 
dance with the alternative embodiments described above in 
reference to FIG. 9. In any embodiment, therefore, the third 
female extended portion 202C may be expected to comprise 
a keying feature configuration allowing for insertion of the 
third female extended portion 202C within the third male 
extended portion 102C. 
0113 Referring now to FIG. 12, the fourth male extended 
portion 102D may comprise none of the male keying features 
112A-C, as described above. The fourth male extended por 
tion 102D may be configured for “universal compatibility, 
allowing for electrical connections to be made with female 
connectors 200 comprising any of the female extended por 
tions 202A-C, described above, as well as the fourth female 
extended portion 202D. As shown in FIG. 12, the fourth 
female extended portion 202D may comprise no female key 
ing features 212A-C. The fourth female extended portion 
202D may comprise a substantially rectangular outer cross 
sectional shape at its leading Surface. According to the 
embodiment shown, the fourth female extended portion202D 
may be configured for compatibility with the fourth male 
extended portion 102D. 
0114) Referring briefly to FIGS. 24 and 25, several addi 
tional views showing various keying features of embodiments 
of the male connector 100 are shown. The keying features 
shown in FIGS. 24 and 25 correspond to the keying features 
shown in FIGS. 9-12, discussed above. The views shown in 
FIGS. 24 and 25 are not specifically discussed, here, to avoid 
inclusion of unnecessary or redundant language within this 
specification. The views of FIGS. 24 and 25 are provided for 
the purpose of more clearly showing aspects of the several 
male keying features described above. 
Implementation of RFID Components within the Connectors 
0115 Referring to FIG. 1B, the male connector 100B is 
shown. The male connector 100B may comprise one or more 
components having similar features, functions, and charac 
teristics of corresponding components of the male connector 
100A, shown in FIG. 1A and described above. The male 
connector 100B may comprise additional features, functions, 
and characteristics, as described below, beyond those of the 
embodiment of the male connector 100A shown in FIG. 1A. 
For the purpose of eliminating unnecessary and redundant 
language, description of such components is made via refer 
ence to the description of corresponding components pro 
vided above. 

0116. According to the embodiment shown, the male con 
nector 100B may comprise of additional components includ 
ing the male communication device 106, a pair of communi 
cation wires 107A, B, a male communication device 
receptacle 110, and a male cover 111. In an embodiment, the 
male connector 100B may be an external electrical connector 
of an electrically powered device, such as an ESC or battery 
charger. The male connector 100B may include the male 
communication device 106 for communicating with a corre 
sponding female communication device 206 which may be 
implemented within the female connector 200. The male 
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communication device 106 may allow for wired or wireless 
communication across the respective male and female con 
nectors 100, 200. 
0117. In an embodiment, the male communication device 
106 may be disposed such that communication with the 
female communication device 206 is enabled at all times 
when the male connector 100B and the female connector 200, 
respectively, are electrically coupled to one another, as dis 
cussed below. The male communication device 106 may 
comprise an internal component of the male connector 100B, 
disposed within the male communication device receptacle 
110 of the male housing 101B. The male communication 
device receptacle 110 may be disposed along a top Surface of 
the male housing 101B, as shown, and enclose an area for 
housing the male communication device 106. In an embodi 
ment, the male communication device receptacle 110 may 
span substantially the entire area of the male housing 101B, as 
viewed from above. In alternative embodiments, the male 
communication device receptacle 110 may span an area of 
less than the entire area of the male housing 101B, as viewed 
from the top, while still extending over at least a portion of the 
male raised portion 103. 
0118. The male communication device 106 may be dis 
posed within the male communication device receptacle 110 
Such that at least a portion of the male communication device 
106 may be disposed directly above the socket or shroud 
formed by the male extended portion 102. The male connec 
tor 100B may include the male cover 111 configured to fit 
over the male communication device receptacle 110 to 
enclose the male communication device 106 within. In such 
an embodiment, the male communication device 106 may be 
protected from being contacted by components or objects 
external to the male communication device receptacle 110. In 
an alternative embodiment, the male connector 100B may be 
an integral component of an electrically powered device. Such 
as the electrically powered device 1000 of FIG. 2. In such 
alternative embodiments, the male cover 111 may not be 
provided. In Such instances, the housing of the electrically 
powered device may function to enclose and protect the male 
communication device 106. 

0119 The male communication device 106 may comprise 
a single component or, alternatively, may comprise two or 
more components. In an embodiment, the male communica 
tion device 106 may comprise an RFID reader, a bar code 
scanner, a contactor Switch, or other similar component Suit 
able for enabling wired or wireless communication with a 
corresponding female communication device 206. Alterna 
tively, in an embodiment, the male communication device 
106 may comprise more than one component which may 
include one or more of the above listed components as well as, 
perhaps, an antenna, a processor, a memory, or a signal 
Switching component, a power source, or the like. 
0120. The male communication device 106 may directly 
or indirectly electrically connect to one or more internal com 
ponents of an electrically powered device. Such as a controller 
of an ESC or battery charger, for example, via the communi 
cation wires 107A, B. In an embodiment, the communication 
wires 107A, B may be low current capacity signal wires 
having similar characteristics to those of the male signal wires 
109A, B, discussed above. Alternatively, the male communi 
cation device 106 may directly or indirectly electrically con 
nect to one or more internal components of an electrically 
powered device via a wireless connection. In Such alternative 
embodiments, the communication wires 107A, B may not be 
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provided or, alternatively, may function to transmit one or 
more power signals for powering the male communication 
device 106. According each embodiment described, the male 
communication device 106 may be directly or indirectly elec 
trically connected via wired or wireless connections with one 
or more internal components of an electrically powered 
device. Further, for each of the embodiments described, the 
male communication device 106 may be expected to generate 
one or more signals comprising some orall of the information 
which may be received, sensed, or detected by the male com 
munication device 106. The one or more signals generated by 
the male communication device may be directly or indirectly, 
to one or more internal components of an electrically powered 
device to which the male connector 100A, B may be electri 
cally connected. 
I0121 Referring to FIGS. 13-15, an embodiment of the 
male connector 100 is shown in phantom view in various 
positions relative to an embodiment of the female connector 
200A. The male connector 100 shown may comprise an 
embodiment of the male connector 100B. The embodiment of 
the male connector 100 shown may comprise the male com 
munication device 106 which may bean RFID reader. In such 
an embodiment, the male communication device 106 may 
comprise an antenna for transmitting and receiving one or 
more signals. The RFID reader comprising the male commu 
nication device 106 may generate an electromagnetic field for 
use in the wireless reception of data from a corresponding 
RFID component, such as an RFID tag or chip. In an embodi 
ment, the male communication device 106 may be powered 
via an electrical connection with the electrically powered 
device to which it is electrically connected for generating the 
electromagnetic field. In alternative embodiments, the male 
communication device 106 may be powered by a separate 
power source which may be disposed within the male con 
nector 100B. 

0.122 The male communication device 106 may be 
capable of receiving data from an RFID tag or chip which is 
disposed within a “read range' of the male communication 
device 106. Those skilled in the art will understand that the 
area comprising the “read range' of an RFID reader may be 
dependent upon at least the location, orientation, and size of 
the antenna comprising the RFID reader. As such, the “read 
range' of a particular RFID reader may be configured to 
extend within only a desired distance of the RFID reader 
location. For example, the male communication device 106 
may be configured to establish communication with an RFID 
tag or chip only at times while the RFID tag or chip is 
disposed at a desired location, or locations, relative to the 
male connector 100B. 

I0123. According to FIGS. 13-15, the male communication 
device 106 comprising an RFID reader may be disposed 
within male housing 100A, B of an embodiment of the male 
connector 100. Further, the antenna of the male communica 
tion device 106 comprising an RFID reader may be config 
ured to transmit and receive signals within the area compris 
ing the socket or shroud formed by the male extended portion 
102. The male communication device 106 may be configured 
for close-range, or “Nano-field’ reading, whereby only RFID 
tags or chips within a very close proximity to the male com 
munication device may be “read.” In an embodiment, the 
male communication device 106 may comprise a “read 
range' of less than one quarter inch (6.35 mm), for example. 
Advantageously, according to Such an embodiment, and with 
the male communication device 106 disposed as shown in 
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FIGS. 13-15, only an RFID tag or chip disposed within the 
socket or shroud formed by the male extended portion 102 
may be “read” by the male communication device 106. In 
another embodiment, the male communication device 106 
may be configured to have a greater “read range.” 
(0.124 Referring, now, to FIGS. 3A-3C and 13-15, the 
female connector 200 may include the female communica 
tion device 206 which may store information comprising one 
or more identifiers or parameter settings for the device, which 
may be a rechargeable battery, to which the female connector 
is electrically connected. The female communication device 
206 may be disposed within the female housing 201, such as 
within the female communication device receptacle 207 
(shown in FIGS. 3A-3C) of the female housing 201. Accord 
ing to such embodiments, the female communication device 
206 may be disposed within the plug portion of the female 
connector 200 formed by the female extended portion 202. 
0125 Referring to FIG. 3A, the first female connector 
200A is shown. The first female connector 200A may com 
prise the female housing 201, as described hereinbefore. The 
female housing 201 may have an elevated structure on a top 
side of the first female connector 200A and adjacent to a 
leading surface of the female extended portion 202B. The 
elevated structure may comprise the female communication 
device receptacle 207 for receiving and at least partially 
enclosing the female communication device 206. In an 
embodiment, the female communication device receptacle 
207 may comprise an opening within the female extended 
portion 202B forming a cavity within which the female com 
munication device 206 may be partially enclosed. The open 
ing comprising the female communication device receptacle 
207 may be disposed at a leading surface of the female 
extended portion 202B which may also comprise the plurality 
of openings of the female power terminal and balance termi 
nal receptacles 204, 216 through which the male power ter 
minals 104 and male balance terminals 116, respectively, of 
the male connector 100B may be received. In such an embodi 
ment, the female communication device receptacle 207 may 
be disposed within the plug portion of the female extended 
portion 202B and may be configured to be insertable within 
the male raised portion 103 of the male connector 100B 
(shown best in FIGS. 1A and 1B). The female connectors 200 
of FIGS. 3B and 3C may comprise similar features, functions, 
and characteristics as described herein, relative to FIG. 3A. 
0126. In alternative embodiments, the female communi 
cation device 206 may be disposed along an outer Surface of 
the female housing 201. For example, in an embodiment, the 
female communication device may couple to an outer Surface 
of the female extended portion 202. According to any of the 
embodiments described herein and below, the female com 
munication device 206 of a female connector 200 may be 
expected to be disposed at a location Suitable for communi 
cating with the male communication device 106 of a male 
connector 100B at all times when an electrical connection is 
made between the respective male and female connectors 
100B, 200. 
0127. In an embodiment, the female communication 
device 206 may comprise a single component or, alterna 
tively, may comprise two or more components. In an embodi 
ment, the female communication device 106 may comprise 
an RFID tag or chip, a bar code, a component configured to 
engage a Switching device, or other similar component Suit 
able for enabling wired or wireless communication with a 
corresponding male communication device 106 of a male 
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connector 100B. Alternatively, in an embodiment, the female 
communication device 206 may comprise more than one 
component which may include one or more of the above listed 
components as well as, perhaps, an antenna, a processor, a 
memory, or a signal Switching component, a power source, or 
the like. The particular configuration of the female commu 
nication device 206, in an embodiment, may be dependent 
upon the particular configuration of the male communication 
device 106, whereby the female communication device 206 
may be expected to comprise a component configuration 
Suitable for communicating with a particular male communi 
cation device 106 with which the female communication 
device 206 is paired. 
0128. As shown in FIGS. 3 and 13-15, the female commu 
nication device 206 may comprise an RFID tag or chip. In 
such embodiments, the female communication device 206 
may comprise an integrated circuit for storing and/or process 
ing information, as well as an antenna for receiving and 
transmitting one or more signals. In an embodiment, the 
female communication device 206 comprising an RFID tag or 
chip may be implemented within a female connector 200 of a 
rechargeable battery. Such a female communication device 
206 may be electrically unconnected to a power source, such 
as the rechargeable battery. In Such an embodiment, the 
female communication device 206 may be a passive RFID tag 
or chip which may be powered by one or more signals 
received from an RFID reader device, such as the male com 
munication device 106. The female communication device 
206, according to such an embodiment, may be configured to 
transmit one or more signals comprising information stored 
within the RFID tag only when one or more signals are 
received from a male communication device 106. 

0129. In an alternative embodiment, the female commu 
nication device 206 comprising and RFID tag or chip may be 
implemented within a female connector 200 of a rechargeable 
battery and may be electrically connected to receive power 
from the battery or from a separate on-board battery within 
the RFID tag or chip. In such embodiments, the female com 
munication device 206 may be an active or semi-active RFID 
tag or chip. The female communication device 206 according 
to such alternative embodiments may be powered by the 
battery and may periodically or continuously transmit one or 
more signals comprising information stored within the RFID 
tag. 
0.130. According to either embodiment, the female com 
munication device 206 may be expected to communicate with 
the male communication device 106 of the male connector 
100B at all times while the female communication device 206 
is within the “read range' of the male communication device 
106. The female communication device 206 may communi 
cate with male communication device 106 by transmitting 
one or more signals comprising some orall of the information 
stored by the female communication device 206. 
I0131 Referring to the phantom views shown in FIGS. 
13-15, an embodiment of the male connector 100 may be 
implemented as an external connector of an electrically pow 
ered device. Such as an ESC or battery charger, and may 
include the male communication device 106 which may bean 
RFID reader. The male communication device 106 may be 
disposed at a location within the male extended portion 102 
and configured to have a “read range spanning the horizontal 
distance A and disposed within a vertical range extending 
within the shroud of the male connector 100. The female 
connector 200A shown may be implemented as an external 
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connector of a rechargeable battery and may include the 
female communication device 206 which may be a passive 
RFID tag. The RFID tag comprising the female communica 
tion device 206 may be disposed within the horizontal area B 
and configured to be activated by RFID reader signals which 
are within the horizontal distance B. It is noted that the hori 
Zontal distances A and B are horizontally fixed relative to the 
respective communication device 106,206 positions. Further, 
it is noted that the lines of FIGS. 13-15 defining the horizontal 
distances A and B are elongated for labeling purposes and, as 
drawn, may extend vertically into areas not within the “read 
range of the RFID reader and the receiving range of the 
RFID tag. 
0.132. According to the particular embodiment described, 
the male communication device 106 and female communica 
tion device 206 may not be in communication with one 
another when in the positions shown in FIG. 13 since the 
RFID tag is not disposed within the read range of the RFID 
sensor (there is no overlap of areas A and B). Importantly, 
when disposed relative to one another as shown in FIG. 13, no 
electrical connection is made between the embodiment of the 
male connector 100 and the female connector 200 since the 
male power terminal 104 is not in contact with the female 
power terminal 204. FIG. 13 may be described as depicting 
the male and female connectors 100, 200 in an unconnected 
configuration. 
0.133 Turning now to FIG. 14, as the male and female 
connectors 100, 200 are pushed closer together, an electrical 
connection is made as the male and female power terminals 
104, 204 may come into contact with one another at their 
respective contact surfaces. Importantly, the horizontal dis 
tances A and B' now comprise overlapping distances. In the 
configuration of FIG. 14, therefore, the female communica 
tion device 206 and male communication device 106 may 
have established an RF connection whereby information 
stored within the female communication device 206 may be 
communicated to the male communication device 106. FIG. 
14 may be described as depicting the male and female con 
nectors 100, 200 in a partially inserted configuration. 
0134 Turning now to FIG. 15, the male and female con 
nectors 100, 200 may be pushed as close together as possible. 
The electrical and RF connections made between the male 
and female connectors 100, 200 may remain intact with the 
respective male and female connectors 100, 200 in the con 
figuration of FIG. 15. As shown, the male and female power 
terminals 104, 204 may continue to be into contact with one 
another at their respective contact surfaces while the horizon 
tal distances A" and B" continue to comprise an overlapping 
distance. FIG. 15 may be described as depicting the male and 
female connectors 100, 200 in a fully inserted configuration. 
While in the partially inserted or fully inserted positions, the 
electrically powered device to which the embodiment of the 
male connector 100 is electrically connected may be operated 
to charge or discharge the battery to which the female con 
nector 200A is electrically connected. Further, the electrically 
powered device to which the embodiment of the male con 
nector 100 is electrically connected may be configured to 
operate in accordance with one or more parameter settings 
which may be set, modified, or defined using information 
communicated via the RF connection at the communication 
devices 106, 206. 
0135 While the male and female connectors 100, 200 
translate between the partially and fully inserted positions, 
the RF connection between the male and female communi 
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cation devices 106, 206 may be maintained since the respec 
tive devices may remain within the respective read ranges of 
one another. In an embodiment, therefore, there may be no 
location of the connectors 100, 200, relative to one another, at 
which and electrical connection may be made at one or more 
of the respective power terminals 104, 204 and/or balance 
terminals 116, 216 (not shown) without the communication 
devices 106, 206 being disposed at locations, relative to one 
another, at which a wireless connection may be made between 
the communication devices 106,206. When configured in the 
manner shown, improper charging or discharging operation 
of the battery may be prevented since information stored 
within the RFID tag of the battery may be communicated to 
the electrically powered device at any time that an electrical 
connection for charging or discharging the battery is made. 
0.136. In an embodiment, the electrically powered device 
implemented with the embodiment of the male connector 100 
shown in FIGS. 13-15 may attempt to establish an RF con 
nection at the male communication device 106 before an 
electrical connection is made at the male connector 100. 
Alternatively, the electrically powered device implemented 
with the embodiment of the male connector 100 shown in 
FIGS. 13-15 may attempt to establish an RF connection at the 
male communication device 106 after an electrical connec 
tion is made at the male connector 100. Either way, the female 
communication device 206 can be expected to be within 
range of the male communication device 106 for establishing 
communication at any time that an electrical connection is 
made at the male power terminal 104. At this point, the 
electrically powered device may be enabled to operate to 
charge or discharge the battery via the electrical connections 
at the connectors 100, 200. 
0.137 In an embodiment, the male communication device 
106 may only read the female communication device 206 
when the male and female connectors 100, 200, respectively, 
are being coupled and the female communication device 206 
is enclosed within the female housing 201, and may continue 
to read while the connectors 100, 200 are electrically con 
nected via one or more terminals. In an alternative embodi 
ment, the male communication device 106 may be configured 
to read the female communication device 206 located in other 
positions relative to the female connector 200, such as being 
mounted on an exterior Surface of the connector, for example, 
or any other Suitable location. 
I0138 Referring briefly to FIGS. 26-28, several additional 
views showing embodiments of the male connector 100B and 
the female connector 200 in connected configurations are 
shown. The embodiments of the male connector 100Band the 
female connector 200 in connected configurations shown in 
FIGS. 26-28 correspond to the various features, functions, 
and characteristics shown in FIGS. 1A, 1B, 3A-3C, 7A-7C, 
8B, and 13-15, discussed above. FIGS. 26-28 are not specifi 
cally discussed, here, to avoid inclusion of unnecessary or 
redundant language within this specification. FIGS. 26-28 are 
provided for the purpose of more clearly showing several of 
the features, functions, and characteristics of the male and 
female connectors 100, 200. 

Automatic Detection of Battery Type 
I0139 Referring to FIG. 16, an electrically powered device 
is shown. In an embodiment, the electrically powered device 
may comprise an ESC 1000 which may be implemented 
within a battery powered model vehicle. The ESC 1000 may 
comprise one or more controls components of a battery pow 
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ered model vehicle, providing an electronically generated 
single or multi-phase electric power Voltage source of energy 
to one or more powered components of the battery powered 
device. In an embodiment, the ESC 1000 may be a standalone 
component within the model vehicle which may electrically 
connect with one or more additional control components of 
the model vehicle, such as a receiver of a radio controlled 
model vehicle, for example. In alternative embodiments, the 
ESC 1000 may be a component within a receiver of a radio 
controlled model vehicle. 

0140. According to the embodiment of FIG. 16, the ESC 
1000 may comprise a controller 1010, a signal generator 
circuit 1020, and the male connector 100, which may com 
prise any embodiment of the male connectors 100 described 
above. In alternative embodiments, the ESC 1000 may com 
prise of additional, fewer, or different components than those 
shown in FIG. 16. As shown in FIG. 16, the ESC 1000 may 
electrically connect to the battery 30 via the male connector 
100. The ESC 1000 may, additionally, be electrically con 
nected to a powered component 20 of the model vehicle, 
which may be a motor, servo, or the like. 
0141. The ESC 1000 may receive one or more power 
signals from the battery 30 when electrically connected to the 
battery 30 via the male connector 100, discharging the battery 
30. The ESC 1000 may be compatible to connect with, and 
receive one or more signals from, a battery comprising any of 
several chemistry types, such as an NiMH chemistry or LiPo 
chemistry battery, for example. The ESC 1000 may be com 
patible to connect with a battery comprising any of several 
different cell counts, including, for example, a 2/3A NiMH 
battery, a Sub-C NiMH battery, a LiPo battery of between 2S 
and 6S cell counts (or cell counts), and the like. The listed 
examples are intended to be illustrative only. In alternative 
embodiments, the ESC 1000 may be compatible for use with 
one or more batteries of different chemistries and/or cell 
counts than those listed above. Specifics regarding each bat 
tery chemistry and cell counts are omitted from this descrip 
tion as Such details are not considered necessary to obtain a 
complete understanding of the apparatuses and methods 
described herein, and are considered to be within the under 
standing of persons of ordinary skill in the relevant art. 
0142. In an embodiment, the ESC 1000 may generate one 
or more configurable control or power signals for controlling 
the powered component 20. According to the embodiment 
shown, the ESC 1000 may electrically connect with the pow 
ered component 20 via a wired connection. In alternative 
embodiments, the ESC 1000 may electrically connect with 
one or more powered components 20 via one or more wired or 
wireless connections. The ESC 1000 may transmit one or 
more control and/or power signals to the one or more com 
ponents 20 for controlling operation of the one or more pow 
ered component 20. For example, the ESC 1000 may transmit 
one or more power and/or control signals to set or vary the 
speed of rotation of a motor, to set or vary the direction of 
rotation of a motor, to set or vary the position of a servo, 
and/or the like. In an embodiment, the ESC 1000 may trans 
mit the one or more control and/or power signals to the one or 
more components 20 directly or indirectly, such as through 
one or more intermediary devices. 
0143. The ESC 1000 may include the controller 1010 for 
controlling, monitoring, protecting, and/or configuring 
operation of the ESC 1000. The controller 1010 may be 
implemented with control logic for selectively enabling, dis 
abling, or reconfiguring operation of one or more of the ESC 
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1000 components. The controller 1010 may be electrically 
connected to other ESC 1000 components via wired or wire 
less connections. In an embodiment, the controller 1010 may 
be provided with one or more internal components, such as a 
memory 1012, a processor 1014, and/or an input/output (I/O) 
interface 1016. The memory 1012 may store computer 
executable instructions, operational parameters for system 
components, predefined tolerance values or ranges, and the 
like. The processor 1014 may execute instructions stored 
within the memory 1012. The I/O interface 1016 may oper 
ably connect the controller 1010 to one or more ESC 1000 
components such as an embodiment of the male connector 
100 and the signal generator circuit 1020, for example. The 
I/O interface 1016 may, additionally, operably connect the 
controller 1010 to one or more external components electri 
cally connected to the ESC 1000, such as the battery 30 and 
the powered component 20, for example. 
0144. The controller 1010 may be provided with logic for 
monitoring and/or reconfiguring operation of the ESC 1000 
as part of one or more protection and/or control methods. In 
an embodiment, the controller 1010 may detect one or more 
operating conditions of the ESC 1000 using one or more ESC 
1000 components, such as the male connector 100, for 
example. In an embodiment, the controller 1010 may detect 
the existence of one or more electrical connections, or elec 
trical opens, at the respective leads and/or terminals of the 
male connector 100, for example. In such an embodiment, the 
controller 1010 may detect an electrical connection at a ter 
minal of the male connector 100 through detecting a received 
signal via the respective lead and/or terminal. Similarly, an 
electrical open may be detected by the controller 1010 detect 
ing no received signal via a terminal of the male connector 
100. The controller 1010 may, further, detect one or more 
conditions of the battery 30 electrically coupled to the ESC 
1000 through sensing the respective voltages of one or more 
power signals received from the battery 30 via one or more 
terminals of the male connector 100. 

0145 Alternatively, the controller 1010 may detect one or 
more electrical connections, or electrical opens, at the respec 
tive terminals of the male connector 100 through transmission 
of one or more continuity check signals to the respective leads 
and/or terminals. The connection data detected by the con 
troller 1010 may comprise one or more signals received from 
one or more remote devices, such as the battery 30, which 
may be received via one or more direct electrical connections 
with the female connector 200 of the battery 30. Alternatively, 
the controller1010 may receive one or more signals indirectly 
from one or more remote devices, such as through one or 
more intermediate devices. The one or more intermediate 
devices may comprise signal converters, processors, input/ 
output interfaces, amplifiers, conditioning circuits, connec 
tors or adapters, and the like. 
0146 In an embodiment, the controller 1010 may use 
detected connections statuses and/or Voltage data as input to 
one or more control methods for operation of the ESC 1000. 
In an embodiment, the controller 1010 operates the ESC 1000 
in accordance with one or more operational modes in 
response to the one or more connection statuses detected. For 
example, the controller 1010 may vary the operational mode 
of the ESC 1010 in response to detection of one or more 
electrical connections at the male connector 100 indicating 
that a battery of a specific chemistry type, or of a particular 
charge capacity, is connected to the ESC 1000. Additionally, 
or alternatively, the controller 1010 may make comparisons 



US 2015/03495.54 A1 

between one or more sensed Voltages of signals received via 
the leads and/or terminals of the connector to one or more 
threshold values. The controller 1010 may reconfigure 
aspects of the ESC 1000 operation in response to the out 
comes of such comparisons. For example, the controller1010 
may reconfigure, or disable, operation of the signal generator 
circuit 1020 in response to determining one or more received 
signals comprises an out-of-tolerance Voltage. 
0147 As shown in FIG. 16, in an embodiment, the ESC 
1000 may include the signal generator circuit 1020. The sig 
nal generator circuit 1020 may be operated by the controller 
1010 to generate one or more power and/or control signals 
transmitted by the ESC 1000 to one or more powered com 
ponents 20. In an embodiment, the signal generator circuit 
1020 may convert input power received from a power source, 
such as the battery 30, to one or more power and/or control 
signals in response to input received from the controller1010. 
The signal generator circuit 1020 may be connected to the 
controller 1010 via a wired or wireless connection. 

0148. The ESC 1000 may comprise any embodiment of 
the male connector 100 described above for electrically con 
necting the ESC 1000 to the battery 30 which may be imple 
mented with any corresponding embodiment of the female 
connector 200, as described above. It is noted that although 
typical embodiments of the connectors 100, 200 may include 
communication devices 106,206, which may comprise RFID 
sensors and tags, respectively, Such components may not be 
used in all of the ESC 1000 operations. Further, in certain 
embodiments, the connectors 100, 200 provided may not 
include the communication devices 106, 206. In such 
embodiments, as described herein, the ESC 1000 may deter 
mine one or more characteristics of the battery 30 using the 
detected signals at one or more balance terminals 116 of the 
male connector 100. 

0149 Referring to FIGS. 1A, 1B, 15, and 16, in an 
embodiment, the male power wires 108A, B of the male 
connector 100 may electrically connect with one or more 
internal components of the ESC 1000. The male power wires 
108A, B may operatively electrically couple the male power 
terminals 104A, B of the male connector 100 to the controller 
1010 and/or the signal generator circuit 1020 of the ESC 
1000. In an embodiment, the male power terminals 104A, B 
may electrically connect the ESC 1000 to positive and nega 
tive electrical circuits, respectively, of the battery 30 while the 
battery 30 is electrically connected to the ESC 1000 via the 
male connector 100. The ESC 1000 may receive power from 
the battery 30 while the battery 30 is electrically connected to 
the ESC 1000 via the male power terminals 104A, B of the 
male connector 100, discharging the battery. 
0150. Referring to FIGS. 1A, 1B, 7B, 7C, and 16, in an 
embodiment, the male signal wires 109A, B of the male 
connector 100 may electrically connect with one or more 
internal components of the ESC 1000. The male signal wires 
109A, B may operatively electrically couple the male balance 
terminals 116A, B of the male connector 100 to the controller 
1010 and/or the signal generator circuit 1020. The male bal 
ance terminals 116A, B of the male connector 100 may elec 
trically connect with the corresponding balance terminals 216 
of the female connector 200 of the battery 30, if provided, 
when the connector 200 of the battery is electrically con 
nected to the male connector 100. One or both male balance 
terminals 116A, B may receive one or more balance signals 
transmitted by the battery 30. In an embodiment, the recep 
tion of one or more balancing signals from the battery 30 may 
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indicate one or more conditions of the battery 30, such as the 
battery chemistry, the charge capacity, the cell count, and/or 
other similar conditions of the battery 30, for example. Fur 
ther, the respective Voltage values of the one or more signals 
received via the one or more male balance terminals 116 may 
indicate one or more conditions of the battery 30, such as the 
remaining charge of the battery 30 and/or the remaining 
charge of one or more cells within the battery 30, for example. 
0151 Referring to FIG. 7A, the electrical connections 
made at the respective male balance terminals 116A, B when 
the first female connector 200A and an embodiment of the 
male terminal 100 are in the partially inserted or fully inserted 
position are shown. This may be a typical assembly of the 
male and female connector 100, 200 for electrically connect 
ing the battery 30 comprising the NiMH chemistry to the ESC 
1000. While the first female connector 200A is in the partially 
inserted or fully inserted position, the female power terminals 
204A, B may electrically connect with the male power termi 
nals 104A, B of the male connector 100. One or more power 
signals may be transmitted to the male power terminals 104A, 
B of the male connector 100 from the battery 30 via the 
female power terminals 204A, B. The ESC 1000 may receive 
the one or more power signals from the battery 30 electrically 
connected to the ESC 1000 via the male connector 100, 
discharging the battery 30. 
0152 Importantly, as shown in the embodiment of FIG. 
7A, the first female connector 200A may include no female 
balance terminals 216 for making one or more electrical 
connections with the male balance terminals 116A, B of the 
male connector 100. No signal, or signals, therefore, may be 
received by the ESC 1000 via either of the male balance 
terminals 116A, B according to the embodiment shown. The 
controller1010 may be configured to detect open connections 
at both of the male balance terminals 116A, B while one or 
more power signals may be received via the male power 
terminals 104A, B. The controller1010 may be configured to 
identify the battery 30 electrically coupled to the male con 
nector 100 via the first female connector 200A may comprise 
an NiMH chemistry battery. Additionally, or alternatively, the 
controller 1010 may be configured to identify the battery 30 
electrically coupled to the male connector 100 via the first 
female connector 200A as a battery not configured for bal 
ance discharging operation based upon the detection of open 
connections at the respective balance terminals 116A, B. The 
controller 1010 may determine that open connections are 
present at the respective male balance terminals 116A, B in 
response to sensing no voltage or signal received via the male 
balance terminals 116A, B. The controller 1010 may be 
implemented with logic defining detection of open connec 
tions at all of the male balance terminals 116 provided within 
the connector 100 to indicate that the battery 30 comprises an 
NiMH chemistry battery. 
0153. Referring to FIG. 7B, the electrical connections 
made at the respective male balance terminals 116A, B when 
the second female connector 200B and an embodiment of the 
male connector 100 are in the partially inserted or fully 
inserted position are shown. This may be a typical assembly 
of embodiments of the male and female connectors 100, 200 
for electrically connecting the battery 30 comprising the LiPo 
chemistry type and comprising two cells (2S) to the ESC 
1000. While the second female connector 200B is in the 
partially inserted or fully inserted position, the female power 
terminals 204A, B may electrically connect with the male 
power terminals 104A, B of the male connector 100. One or 
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more power signals may be transmitted to the male power 
terminals 104A, B of the male connector 100 from the battery 
30 via the female power terminals 204A, B. The ESC 1000 
may receive the one or more power signals from the battery 30 
electrically connected to the ESC 1000 via the male connec 
tor 100, discharging the battery 30. 
0154 Importantly, as shown in the embodiment of FIG. 
7B, the second female connector 200B may include the 
female balance terminal 216A for making an electrical con 
nection with the male balance terminal 116A of the male 
connector 100. Further, the second female connector 200B 
may not include the female balance terminal 216B for making 
an electrical connection with the male balance terminal 116B. 
No signal, or signals, therefore, may be received by the ESC 
1000 via the male balance terminal 116B while one or more 
signals may be received by the ESC 100 via the male balance 
terminal 116A. The controller 1010 may be configured to 
detect the electrical connection at the male balance terminal 
116A and the open connection at the male balance terminal 
116B at a time when one or more power signals may be 
received via the male power terminals 104A, B. The control 
ler 1010 may be configured to identify the battery 30 electri 
cally coupled to the male connector 100 via the second female 
connector 200B may comprise a two cell (2S) LiPo chemistry 
battery. Additionally, or alternatively, the controller 1010 
may be configured to identify the battery 30 electrically 
coupled to the male connector 100 via the second female 
connector 200B as requiring balanced discharging operation. 
According to either embodiment, the controller 1010 may be 
configured to modify or set one or more operational param 
eters of the ESC 1000, such as setting a low voltage cutoff 
value appropriate for a 2S LiPo battery, based upon the elec 
trical connections and open connections detected at the 
respective male balance terminals 116A, B. The low voltage 
cutoff value may define a minimum remaining charge of the 
battery 30, or of each cell of the battery 30, at which a 
discharging operation performed by the ESC 1000 may be 
terminated. 

(O155 The controller1010 may determine that an electrical 
connection is made at the male balance terminal 116A while 
no connection is made at the balance terminal 116B through 
sensing one or more signals comprising a non-Zero Voltage at 
the balance terminal 116A while no signal, or a Zero Voltage 
signal, is received via that male balance terminal 116B. The 
controller 1010 may be implemented with logic defining 
sensing reception of one or more balance signals via the male 
balance terminal 116A while a no voltage condition is sensed 
at the male balance terminal 116B to be indicative of the 
battery 30 being a 2S LiPo battery. Additionally, or alterna 
tively, the ESC 1000 may sense one or more received signals 
comprising non-Zero Voltage values from the male balance 
terminal 116A and assume the battery 30 comprises a2S LiPo 
chemistry battery based at least in part upon the magnitude of 
the Voltage values being within a predefined range of appro 
priate Voltage corresponding to a 2S LiPo chemistry battery. 
In Such embodiments, the predefined range, or ranges, of 
Voltage values may be stored within the memory of the con 
troller 1010, 
0156 Referring to FIG. 7C, the electrical connections 
made at the male balance terminals 116A, B when the third 
female connector 200C and the male connector 100 are in the 
partially inserted or fully inserted position are shown. This 
may be a typical assembly of an embodiment of the male and 
female connectors 100, 200 for electrically connecting a bat 
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tery 30 comprising the LiPo battery chemistry type and, fur 
ther, comprising three cells (3S) to the ESC 1000. While the 
second female connector 200C is in the partially inserted or 
fully inserted position, the female power terminals 204A, B 
may electrically connect with the male power terminals 
104A, B of the male connector 100. One or more power 
signals may be transmitted to the male power terminals 104A, 
B of the male connector 100 from the battery 30 via the 
female power terminals 204A, B. The ESC 1000 may receive 
the one or more power signals from the battery 30 electrically 
connected to the ESC 1000 via the male connector 100, 
discharging the battery 30. 
0157 Importantly, as shown in the embodiment of FIG. 
7C, the third female connector 200C may include the female 
balance terminals 216A, B for making electrical connections 
with the male balance terminals 116A, B, respectively, of the 
male connector 100. The controller 1010 may be configured 
to detect the electrical connections made at each of the male 
balance terminals 116A, B while when one or more power 
signals may be received via the male power terminals 104A, 
B. The controller 1010 may be configured to identify the 
battery 30 electrically coupled to the male connector 100 via 
the third female connector 200C as comprising a three cell 
(3S) LiPo chemistry battery. Additionally, or alternatively, 
the controller 1010 may be configured to identify the battery 
30 electrically coupled to the male connector 100 via the third 
female connector 200C as requiring balanced discharging 
operation. According to either embodiment, the controller 
1010 may be configured to modify or set one or more opera 
tional parameters of the ESC 1000, such as setting a low 
voltage cutoff value appropriate for a 3S LiPo battery, based 
upon the electrical connections sensed at the respective male 
balance terminals 116A, B. 
0158. The controller1010 may determine that an electrical 
connection is made at the male balance terminals 116A and 
116B through sensing one or more signals comprising non 
Zero voltages at each of the male balance terminals 116A.B. 
The controller 1010 may be implemented with logic defining 
detection of one or more respective balance signals via each 
of the male balance terminals 116A, B to indicate that the 
battery 30 comprises a3S LiPo battery. Additionally, or alter 
natively, the ESC 1000 may sense one or more received 
signals comprising non-Zero Voltage values from the respec 
tive male balance terminals 116A, B and assume the battery 
30 comprises a 3S LiPo chemistry battery based at least in 
part upon the magnitude of one or more of the Voltage values 
received being within a predefined range of appropriate Volt 
age corresponding to a 3S LiPo chemistry battery. In Such 
embodiments, the predefined range, or ranges, of Voltage 
values may be stored within the memory of the controller 
1010. Referring to FIG.16, in an alternative embodiment, the 
electrically powered device shown may comprise a battery 
charger 1000 for providing one or more configurable charge 
currents for charging the battery 30. An embodiment of the 
male connector 100 may be implemented as a connection port 
of a battery charger 1000. In an embodiment, the battery 
charger may comprise an internal component configuration 
similar to that described above, in reference to the ESC 1000, 
excepting that the signal generator circuit 1020 of the ESC 
1000 may, instead, comprise one or more circuits for gener 
ating one or more charge currents for charging the battery 30. 
In an embodiment, the signal generator circuit 1020 may 
comprise components capable of generating charge currents 
accommodating any known charging operation commonly 
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used for charging a battery comprising any of the chemistries 
and/or cell counts (or cell counts) described herein, and 
above. 

0159. When the male connector 100 is implemented 
within the battery charger 1000, the battery charger 1000 may 
identify the chemistry type and/or cell count of the battery 30 
which may be electrically connected to the battery charger 
1000 via the male connector 100 in a manner similar to that 
described above, in reference to the ESC 1000. The battery 
charger 1000 may be implemented with logic for automati 
cally selecting one or more charge parameter settings, such as 
the charge mode, the charge currentamperage value, based on 
battery chemistry type and/or cell count identified for the 
battery 30 via the electrical connections made, and signals 
received, at the respective male terminals 104, 116. For 
example, a limited number of charger settings may be select 
able for charging the battery 30 if at least one balance signal 
is detected by the controller 1010. During charging operation, 
the battery charger 1000 may, further, use one or more elec 
trical connections at the male balance terminals 116 to pro 
vide balanced charging operation of the individual cells com 
prising the battery 30 to bring them within a small percentage 
of each other in accordance with one or more known methods 
of balance charging a battery. 
(0160 Referring to FIGS. 7A and 13-15, the battery 
charger 1000 may be electrically connected via the male 
connector 100 to the battery 30 implemented with the first 
female connector 200A. When connected to the battery 30, as 
shown in FIGS. 7A-7C and 13-15, the battery charger 1000 
and the battery 30 may be electrically connected to one 
another via the respective male terminals 104, 116 as 
described above. The battery charger 1000 may detect the 
open connections at the male balance terminals 116A, B and 
may identify the battery 30 as comprising a NiMH chemistry 
battery. 
0161 The controller1010 may set one or more parameters 
of the battery charger 1000, such as the charge mode or the 
charge rate, for example, to an appropriate setting or value for 
charging a NiMH battery in response to identifying the bat 
tery 30 as comprising a NiMH battery. For example, the 
battery charger 1000 may set the charge mode to fast charge, 
peak detection charge, trickle charge, or other known charg 
ing method suitable for charging a NiMH battery. In an 
embodiment, one or more charge mode or current settings 
may still need to be set, adjusted, or selected by a user fol 
lowing identification of the battery 30 and automatic configu 
ration of one or more charge mode or charge current param 
eters by the controller 1010 of the battery charger 1000. A 
limited number of charge mode and/or charge current settings 
may be selectable by a user for charging operation of the 
battery 30 based upon the identified chemistry and/or cell 
count of the battery 30. In some embodiments, the male 
communication device 106, which may be an RFID reader, 
may be required to support full self-configuration of the bat 
tery charger 1000. 
(0162 Referring to FIGS. 7B and 13-15, the battery 
charger 1000 may electrically connect via the male connector 
100 to the battery 30 implemented with the second female 
connector 200B via the respective male terminals 104,116 as 
described above. The battery charger 1000 may detect the 
electrical connections and opens made between the male 
connector 100 and the second female connector 200B and 
may identify the battery 30 as comprising a 2S LiPo battery. 
Additionally, or alternatively, the battery 30 may be identified 
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through detection of one or more signal Voltages within a 
predefined range received via the male balance terminals 
116A, B. 
(0163 The controller 1010 of the battery charger 1000 may 
set one or more charge mode or charge current parameters to 
a setting appropriate for charging a 7.4V 2S LiPo battery in 
response to identifying the battery 30 as comprising a 2S LiPo 
battery. For example, the controller 1010 may set the charge 
mode of the battery charger 1000 to balance charge the 2S 
LiPo battery. Additionally, or alternatively, the controller 
1010 may set the charge rate of the battery charger 1000 by 
configuring the signal generator 1020 to generate a charge 
signal at an amperage Suitable for charging a 2S LiPo battery. 
In an embodiment, one or more additional charge mode or 
current settings may still need to be set, adjusted, or selected 
by a user following identification of the battery 30 and auto 
matic configuration of one or more charge mode or charge 
current parameters by the controller 1010 of the battery 
charger 1000. A limited number of charge mode and/or 
charge current settings may be selectable by a user for charg 
ing operation of the battery 30 identified as comprising a 2S 
LiPo battery. In some embodiments, the male communication 
device 106, which may bean RFID reader, may be required to 
Support full self-configuration of all charge mode and/or 
charge current parameter settings of the battery charger 1000. 
(0164. Referring to FIGS. 7C and 13-15, the battery 
charger 1000 may, likewise, be electrically connected via the 
male connector 100 to the battery 30 implemented with the 
third female connector 200C via the respective male termi 
nals 104, 116A, B as described above. The battery charger 
1000 may detect the electrical connections made between the 
male connector 100 and the third female connector 200C and 
may identify the battery 30 as comprising a 3S LiPo battery. 
Additionally, or alternatively, the battery 30 may be identified 
through detection of one or more signal Voltages within a 
predefined range received via the male balance terminals 
116A, B. 
(0165. The controller 1010 of the battery charger 1000 may 
automatically set one or more charge current parameter set 
tings to a setting appropriate for charging an 11.1V3S LiPo 
battery 30 in response to identifying the battery 30 as com 
prising a 3S LiPo battery. For example, the controller 1010 
may set the charge mode of the battery charger 1000 to 
balance charge the 3S LiPo battery. Additionally, or alterna 
tively, the controller 1010 may set the charge rate of the 
battery charger 1000 by configuring the signal generator 1020 
to generate a charge signal comprising an amperage Suitable 
for charging a 3S LiPo battery. In an embodiment, one or 
more additional charge mode or current settings may still 
need to be set, adjusted, or selected by a user following 
identification of the battery 30 and automatic configuration of 
one or more charge mode or charge current parameters by the 
controller 1010 of the battery charger 1000. A limited number 
of charge mode and/or charge current settings may be select 
able by a user for charging operation of the battery 30 iden 
tified as comprising a 3S LiPo battery. In some embodiments, 
the male communication device 106, which may bean RFID 
reader, may be required to Support full self-configuration of 
all charge mode and/or charge current parameter settings of 
the battery charger 1000. 
0166 As shown in FIGS. 2, 6, and 16, an electrically 
powered device, such as an ESC or battery charger may 
comprise one or more connector ports comprising any 
embodiment of the male connector 100, as described above. 
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Such ESCs or battery chargers may accommodate discharg 
ing or charging operation, respectively, of the battery 30, 
which may comprise any of the several chemistry types and/ 
or cell counts (or cell counts) describe above, via only the 
respective electrical connections made between the male ter 
minals 104, 116 of the male connector 100 and the corre 
sponding female terminals 204, 216 of the female connector 
200. No additional electrical connections between the battery 
30 and the ESC or battery charger beyond those provided by 
the male and female connectors 100, 200 may be necessary. A 
user need only connect the battery 30 implemented with the 
female connector 200 to the connector port comprising an 
embodiment of the male connector 100 of the ESC or battery 
charger, regardless of the battery 30 chemistry type. The ESC 
or battery charger may identify the battery 30 chemistry and/ 
or cell count through detecting of one or more electrical 
connections with the battery 30 at the respective male termi 
nals 104,116 and may self-configure one or more operational 
parameters of the ESC or battery charger in response to the 
identification of the battery 30. 
(0167. In an embodiment, an ESC 1000 implemented with 
the male connector 100, as described herein, may be operated 
in accordance with the method 1700, as shown in FIG. 17, to 
discharge the battery 30. The method 1700 may be imple 
mented by the controller 1010 to select an appropriate dis 
charge mode for the particular battery 30 electrically con 
nected to the ESC 1000 via the male connector 100. 
(0168. At the step 1702, the battery 30 may be electrically 
connected to the ESC 1000 via insertion of the female con 
nector 200 of the battery within the male connector 100 of the 
ESC 1000. The controller 1010 may detect that an electrical 
connection is made at the male power terminals 104A, B. The 
controller 1010 may detect the occurrence of an electrical 
connection at the male power terminals 104A, B through 
sensing of a non-zero Voltage power signal received from the 
battery 30 via the male power terminals 104A, B. 
0169. In response to detection of an electrical connection 
made at the male power terminals 104A, B, the controller 
1010 may determine at the step 1704 whether additional 
electrical connections are made at one or both of the male 
balance terminals 116A, B. The controller 1010 may detect 
the occurrence of one or more electrical connections made at 
none, one, or both of the male balance terminals 116A and/or 
116B through sensing of the Voltage value of any signal, or 
signals, received via each of the male balance terminals 
116A, B. 
(0170 At the step 1706, the controller 1010 may determine 
the number of non-Zero Voltage signals received via the male 
balance terminals 116A, B. If the number of non-zero voltage 
signals received via the male balance terminals 116A, B is 
found to be zero, the controller 1010 may determine that no 
balance signals are received via the balance terminals 116A 
and 116B. The controller 1010 may respond to determining 
that no balance signals are received via the balance terminals 
116A and 116B by identifying the battery 30 as not requiring 
balanced charging operation in accordance with a first opera 
tional mode at the step 1708. The controller 1010 may initiate 
operation of the ESC 1000 in accordance with a first mode at 
the step 1708 by generating a first control signal for setting at 
least a low Voltage cutoff parameter to a first setting. The low 
Voltage cutoff value may define the minimum remaining 
charge value to which the cell, or cells, of the battery 30 may 
be discharged. In an embodiment, the first setting may be 
equal to approximately OV. The controller 1010 may operate 
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the ESC 1000 to discharge the battery 30 until the battery is 
disconnected from the male connector 100 or until the first 
setting voltage is reached, at which point the controller 1010 
will terminate discharging of the battery 30. 
0171 If the number of non-zero voltage signals received 
via the male balance terminals 116A, B is found to be one, the 
controller 1010 may determine that a single balance signals is 
received via the balance terminal 116A or 116B, only. The 
controller 1010 may respond to determining that a single 
balance signal is received via the balance terminal 116A or 
116B, only, by identifying the battery 30 as requiring bal 
anced discharging operation and may configure the ESC1000 
for operation in accordance with a second operational mode 
at the step 1710. The controller 1010 may initiate operation of 
the ESC1000 in accordance with a first mode at the step 1710 
by generating a second control signal for setting at least a low 
Voltage cutoff parameter to a second setting. In an embodi 
ment, the second setting may be equal to approximately 6.0V 
total, or 3.0V per cell of the battery 30. The controller 1010 
may operate the ESC 1000 to discharge the battery 30 until 
the battery is disconnected from the male connector 100 or 
until the second setting Voltage is reached, at which point the 
controller 1010 will terminate discharging of the battery 30. 
0172. If the number of non-zero voltage signals received 
via the male balance terminals 116A, B is found to be two, the 
controller 1010 may determine that balance signals are 
received via both of the balance terminals 116A and 116B, 
respectively, at the step 1712. The controller 1010 may 
respond to determining that a two balance signals are received 
via the balance terminal 116A and 116B, respectively, by 
identifying the battery 30 as requiring balanced discharging 
operation and may configure the ESC 1000 for operation in 
accordance with a third operational mode. The controller 
1010 may initiate operation of the ESC 1000 in accordance 
with a third mode at the step 1712 by generating a third 
control signal for setting at least a low Voltage cutoff param 
eter to a third setting. In an embodiment, the third setting may 
be equal 9.0V total, or 3.0V per cell of the battery 30. The 
controller 1010 may operate the ESC 1000 to discharge the 
battery 30 until the battery 30 is disconnected from the male 
connector 100 or until the third setting voltage is reached, at 
which point the controller 1010 will terminate discharging of 
the battery 30. 
(0173. In an alternative embodiment, the controller 1010 
may be implemented with logic defining one or more low 
Voltage step-down parameter values, which may define a 
remaining charge value on the battery 30 at which the power 
consumed by the ESC 1000 discharging the battery 30 is 
reduced. In an embodiment, the maximum power consump 
tion rate of the ESC 1000 may be reduced to, perhaps, 50% of 
the normal consumption rate. The controller 1010 may be 
configured to operate at the lower power consumption rate 
upon reaching a low Voltage step-down parameter value and 
remain at that power consumption level until discharging of 
the battery 30 is terminated via disconnection of the battery 
30 or upon reaching the low voltage cutoff value of the battery 
30. In an embodiment, the low voltage step-down parameter 
value may be set to approximately 3.66V per cell of the 
battery. Accordingly, the low Voltage step-down parameter 
value may be set to 7.32V at the step 1710 or to 10.98V at the 
step 1712. 
0.174. A battery charger 1000 may be implemented with 
the male connector 100, as described herein, may be operated 
in accordance with the method 1800, as shown in FIG. 18, to 
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detect the type and cell count of a battery 30 to be charged. 
The method 1800 may be implemented by the controller1010 
to set or modify one or more charge setting parameters of the 
battery charger 1000 in response to the specific chemistry or 
capacity of the battery 30 detected. 
(0175. At the step 1802, the battery 30 may be electrically 
connected to the battery charger 1000 via insertion of the 
female connector 200 of the battery within the male connec 
tor 100 of the battery charger 1000. The controller 1010 may 
detect that an electrical connection is made at the male power 
terminals 104A, B. The controller 1010 may detect the occur 
rence of an electrical connection at the male power terminals 
104A, B through sensing of a non-Zero Voltage power signal 
received from the battery 30 via the male power terminals 
104A, B. 
0176). In response to detection of an electrical connection 
made at the male power terminals 104A, B, the controller 
1010 may determine at the step 1804 whether additional 
electrical connections are made at one or both of the male 
balance terminals 116A, B. The controller 1010 may detect 
the occurrence of one or more electrical connections made at 
none, one, or both of the male balance terminals 116A and/or 
116B through sensing of the Voltage value of any signal, or 
signals, received via each of the male balance terminals 
116A, B. 
(0177. At the step 1806, the controller 1010 may determine 
the number of non-Zero Voltage signals received via the male 
balance terminals 116A, B. If the number of non-zero voltage 
signals received via the male balance terminals 116A, B is 
found to be zero, the controller 1010 may determine that no 
balance signals are received via the balance terminals 116A 
and 116B. The controller 1010 may respond to determining 
that no balance signals are received via the balance terminals 
116A and 116B by identifying the battery 30 as not requiring 
balanced charging operation in accordance with a first opera 
tional mode at the step 1808. In an embodiment, the first 
operational mode may include parameter settings defining 
one or more of the charging methods used by the battery 
charger 1000, the voltage or current values of the charge 
current, one or more peak voltage values, and the like. The 
controller 1010 may remain at the step 1808, configured to 
initiate a charging operation in accordance with a first mode at 
the step 1808 until a user generated command is received by 
the battery charger 1000 at the step 1814. 
0.178 If the number of non-zero voltage signals received 
via the male balance terminals 116A, B is found to be one, the 
controller 1010 may determine that a single balance signals is 
received via the balance terminal 116A or 116B, only. The 
controller 1010 may respond to determining that a single 
balance signal is received via the balance terminal 116A or 
116B, only, by identifying the battery 30 as requiring bal 
anced charging operation and may configure the battery 
charger 1000 for operation in accordance with a second 
operational mode at the step 1810. In an embodiment, the 
second operational mode may include parameter settings 
defining one or more of the charging methods used by the 
battery charger 1000, the voltage or current values of the 
charge current, one or more peak voltage values, and the like. 
The controller 1010 may remain at the step 1810, configured 
to initiate a charging operation in accordance with a second 
mode at the step 1810 until a user generated command is 
received by the battery charger 1000 at the step 1814. 
0179 If the number of non-zero voltage signals received 
via the male balance terminals 116A, B is found to be two, the 
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controller 1010 may determine that balance signals are 
received via both of the balance terminals 116A and 116B, 
respectively, at the step 1806. The controller 1010 may 
respond to determining that a two balance signals are received 
via the balance terminal 116A and 116B, respectively, by 
identifying the battery 30 as requiring balanced charging 
operation and may configure the battery charger 1000 for 
operation in accordance with a third operational mode at the 
step 1812. In an embodiment, the third operational mode may 
include parameter settings defining one or more of the charg 
ing methods used by the battery charger 1000, the voltage or 
current values of the charge current, one or more peak Voltage 
values, and the like. The controller 1010 may remain at the 
step 1812, configured to initiate a charging operation inaccor 
dance with a third mode at the step 1812 until a user generated 
command is received by the battery charger 1000 at the step 
1814. 

0180 Having thus described the present invention by ref 
erence to certain of its exemplary embodiments, it is noted 
that the embodiments disclosed are illustrative rather than 
limiting in nature and that a wide range of variations, modi 
fications, changes, and Substitutions are contemplated in the 
foregoing disclosure and, in Some instances, some features of 
the present invention may be employed without a correspond 
ing use of the other features. Many such variations and modi 
fications may be considered desirable by those skilled in the 
art based upon a review of the foregoing description of exem 
plary embodiments. Accordingly, it is appropriate that any 
claims supported by this description be construed broadly and 
in a manner consistent with the scope of the invention. 

1. A rechargeable battery, comprising: 
at least two cells; 
a battery connector comprising: 

a housing comprising an insulating material, compris 
ing: 
a plurality of first receptacles, each first receptacle 

passing through the female housing along a first 
direction; and 

a plurality of second receptacles, each second recep 
tacle passing through the female housing along the 
first direction and disposed immediately adjacent 
to a first receptacle; 

at least two electrically conductive first terminals, the 
first terminals each configured for transmission of one 
or more high current signals and disposed at least 
partially within a first receptacle from among the plu 
rality of first receptacles; and 

at least one electrically conductive second terminal, the 
at least one second terminal configured for transmis 
sion of one or more low current signals and disposed 
at least partially within a second receptacle; and 

wherein the first and second terminals of the battery con 
nector, respectively, are directly electrically connected 
to the at least two cells via wired connections. 

2. The battery of claim 1, wherein the wired connections 
connecting the respective first and second terminals to the at 
least two cells of the battery comprise: 

at least two first wires, each first wire configured for trans 
mission of one or more high current signals and directly 
electrically connecting a battery cell from the at least 
two battery cells to a first terminal; and 

at least one second wire, the second wire configured for 
transmission of one or more low current signals and 
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directly electrically connecting a battery cell from the at 
least two battery cells to the at least one second terminal. 

3. The battery of claim 1, wherein the connector of the 
rechargeable battery is receivable within a first port of an 
electrically powered device, the first port comprising at least 
two first device terminals and at least one second device 
terminal, whereby substantially simultaneously direct elec 
trical connections are made between the at least two first 
terminals of the rechargeable battery and at least two respec 
tive first device terminals as well as between the at least one 
second terminal of the rechargeable battery and at least one 
second device terminal of the electrically powered device. 

4. The battery of claim 3, wherein the at least two first 
terminals may not be electrically connected to the respective 
at least two first device terminals without an electrical con 
nection being made between the at least one second terminal 
of the connector and the at least on second device terminal. 

5. The battery of claim 1, wherein each of the first terminals 
comprises a plate of electrically conductive material. 

6. The battery of claim 1, wherein each of the at least one 
second terminals comprises a pin connector comprising an 
electrically conductive material. 

7. The battery of claim 2, wherein the at least one second 
wire is both electrically insulated from the at least two first 
wires and physically coupled to at least one of the first wires 
via shared insulation extending along at least a portion of the 
length of the at least one second wire. 

8. An electrically powered device, comprising: 
a electrical connector comprising: 

a connector port for at least partially receiving a plug 
portion of a battery connector comprising at least two 
cells; 

at least two electrically conductive first device terminals, 
each of the at least two first device terminals config 
ured to transmit one or more high current signals, and 
each of the at least two first device terminals disposed 
at least partially within the connector port; and 

at least one electrically conductive second device termi 
nal, the at least one second device terminal configured 
for transmission of one or more low current signals 
and disposed at least partially within the connector 
port; and 

wherein the battery connector further comprises: 
at least two electrically conductive first battery termi 

nals, the first battery terminals each configured for 
transmission of one or more high current signals and 
disposed at least partially within the plug portion of 
the battery connector; 
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at least one electrically conductive second battery ter 
minal, the at least one second battery terminal dis 
posed at least partially within plug portion of the 
battery connector, and 

whereby substantially simultaneously direct electrical 
connections are made between the at least two first 
device terminals and at the at least two respective first 
battery terminals as well as between the at least one 
second device terminal and the at least one second bat 
tery terminal when the plug portion of the battery con 
nector is at least partially inserted within the connector 
port. 

9. The device of claim 8, wherein the at least two first 
device terminals may not be electrically connected to the 
respective at least two first battery terminals without an elec 
trical connection being made between the at least one second 
device terminal \ and the at least on second battery terminal. 

10. The device of claim 8, wherein the connector port 
comprises an external component of the electrically powered 
device, the connector port comprising: 

a connector port housing comprising an insulating mate 
rial; and 

wherein the first and second device terminals, respectively, 
are each disposed at least partially within the connector 
port housing. 

11. The device of claim 10, wherein each of the first and 
second device terminals, respectively, are directly electrically 
connected to the electrically powered device via wired con 
nections, the device further comprising: 

at least two electrically conductive first wires, each first 
wire configured for transmission of one or more high 
current signals and directly electrically connecting a first 
device terminal to the electrically powered device; and 

at least one second electrically conductive wire, the second 
wire configured for transmission of one or more low 
current signals and directly electrically connecting a 
second device terminal to the electrically powered 
device. 

12. The device of claim 11, wherein the at least one second 
wire is both electrically insulated from the at least two first 
wires and physically coupled to at least one of the first wires 
via shared insulation extending along at least a portion of the 
length of the at least one second wire. 

13. The device of claim 8, wherein each of the first device 
terminals comprises a plate of electrically conductive mate 
rial. 

14. The device of claim 8, wherein each of the at least one 
second device terminals comprises a pin connector compris 
ing an electrically conductive material. 
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