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TEMPERATURE SENSING ELECTRICAL DEVICE

[0001] The subject matter herein relates generally to an electrical device having a

temperature sensing device with an insulation displacement contact.

[0002] Temperature sensors, such as negative temperature coefficient (NTC)

thermistors or positive temperature coefficient (PTC) thermistors, are used in many

high amperage applications for monitoring the temperature of components for the

purpose of safety and operation. For example, plug-in electric vehicles (EVs),

including all-electric cars and plug-in hybrids, receive power from an electric vehicle

charging station, also called an Electric Vehicle Supply Equipment (EVSE) through a

standardized interface, such as, a plug connector for coupling with a mating receptacle

connector of the EV, such as an interface defined by an industry standards SAE

J1772, IEC 62196, VDE-AR-E 2323-2-2, EV-Plug Alliance, and/or CHAdeMO. The

plug connector is electrically connected to a power source through a high amperage

circuit and provides power to the EV according to an industry standard or level. As an

example, an EVSE providing power according to a Level 2 alternating current (AC)

charging standard, may provide up to 80 Amps charging current to the connected EV.

[0003] Resistive heating, also referred to as joule heating or ohmic heating, occurs

in the high amperage circuit at discrete locations, such as junctions and/or connection

points that connect the components of the EVSE and EV. In addition, resistive heating

may increase at these locations due to various parameters or conditions, such as

manufacturing tolerances, mechanical ageing and reduction of contact pressure,

chemical corrosion or oxidation of mating surfaces, or misuse and abuse leading to

degraded performance. Potentially, increased resistance may lead to overheating and

damage to the components of the EVSE and/or EV during operation.

[0004] For reasons such as safety, cost, and/or design parameters, temperature

sensors are not placed in direct contact with the discrete locations to be monitored.

Rather, temperature sensors are positioned at a distance from the connection point to

indirectly or passively sense the temperature through a thermally conductive path

between the discrete location and the temperature sensor. For example, to monitor



temperature fluctuations of the connection point between a connector and wire

conductor, the temperature sensor may attach to an outer surface, such as an insulated

jacket of the wire conductor, of the wire conductor at a distance along the wire

conductor from the connection point with an attachment member, such as a spring

clip, a metal grasping clip, a clamp, and the like. The resistive heat at the connection

point conducts through the thermally conductive path defined by the wire conductor,

insulated jacket, and attachment member to the temperature sensor. The effectiveness

of the temperature sensor to rapidly and accurately sense the temperature changes at

the connection point is related to the length and thermal conductivity of the thermally

conductive path. Thus, as the length increases and the thermal conductivity lowers,

the effectiveness of the temperature sensor decreases. In addition, the attachment

members may be subject to environmental conditions, such as vibration, temperature,

and the like that decrease the effectiveness of the temperature sensor.

[0005] Accordingly, the problem to be solved is to provide a temperature sensing

device that effectively senses temperature changes at a connection point.

[0006] This problem is solved by a sensor assembly which includes an upper shell

and a lower shell configured to mate together with the upper shell. The upper and

lower shells form a cavity therebetween that extends along a length of the shells. The

cavity is configured to receive a wire having an insulated jacket and a conductor. A

contact member is positioned within the cavity and configured to pierce the insulated

jacket and engage the conductor to establish a direct thermally conductive path to a

discrete location of a main circuit. A sensor operatively connects with the contact

member, the sensor being configured for detecting a temperature of the discrete

location through the direct thermally conductive path.

[0007] In another embodiment, a sensor assembly includes a housing with a front

end and a rear end having an opening into a cavity. The housing forms from upper

and lower shells mating together along an interface that extends along a portion of the

shells. The upper and lower shells form the cavity therebetween that extends along a

length of the shells. The cavity is configured to receive a wire having an insulated

jacket and a conductor. The wire is configured for electrical connection to a main

circuit. An electrical insulation displacement terminal mounts within the cavity of the



housing. The electrical insulation displacement terminal is configured to pierce the

insulated jacket and engage the conductor to establish a direct thermally conductive

path to a discrete location along the main circuit. A sensor thermally connects with

the electrical insulation displacement terminal, the sensor being configured for

detecting a temperature of the discrete location through the direct thermally

conductive path.

[0008] In yet another embodiment, an electrical device, includes a power supply; a

load, and a circuit electrically connected between the power supply and the load, the

circuit having a wire with an insulated jacket and a conductor. A housing includes a

front end and a rear end having an opening into a cavity. The housing forms from

upper and lower shells mating together along an interface that extends along a portion

of the shells. The upper and lower shells form the cavity therebetween that extends

along a length of the shells. An electrical insulation displacement terminal mounts

within the cavity of the housing. The electrical insulation displacement terminal is

configured to pierce the insulated jacket and engage the conductor to establish a direct

thermally conductive path to a discrete location along the circuit. A sensor thermally

connects with the electrical insulation displacement terminal, the sensor being

configured for detecting a temperature of the discrete location through the direct

thermally conductive path.

[0009] The invention will now be described by way of example with reference to

the accompanying drawings in which:

[0010] Figure 1 is a schematic view of an electrical device according to an

embodiment.

[0011] Figure 2 is a front perspective view of a sensor assembly of the electrical

device according to an embodiment.

[0012] Figure 3 is an exploded cross-section view of the sensor assembly along

section A-A of Figure 2 according to an embodiment.

[0013] Figure 4 is an exploded front perspective view of the sensor assembly

according to an embodiment.



[0014] Figure 5 is a cross-section view of the contact member in a mated position

along section A-A of Figure 2 according to an embodiment.

[0015] Figure 1 is a schematic view of an electrical device 10 according to an

embodiment. The electrical device 10 is located and electrically connected within the

electrical charging system that includes a main power circuit 12 having a load 14, and

a power supply 16. The electrical device 10 includes an electrical connector 18,

mating electrical connector 20, and corresponding wires 22 and 24 at connection

points 26, 28. A sensor assembly 100 operatively connected, such as thermally and/or

mechanically, with the wire 22 for sensing temperature conditions at a discrete

location defined by the connection point 28. In alternate embodiments, the sensor

assembly 100 may be used at multiple discrete location(s) at any location along the

circuit 12 where temperature may fluctuate due to resistive heating or other factors.

For example, discrete locations may include connector interfaces, wire terminations,

electrical connection points, electrical junctions, and the like. Optionally, the discrete

locations may be at any location along the main power circuit 12 including remote

from connection points 26, 28.

[0016] The sensor assembly 100 may electrically connect with the power supply 16

for communicating signals associated with the temperature conditions. The power

supply 16 may include an electrical component, such as a controller (not shown) to

process the signals from the sensor assembly 100 for use in operation of the electrical

device 10. For example, during operation the sensor assembly 100 may send a signal

to the power supply 16 indicating that the temperature at the connection point 28 has

exceeded a threshold. In turn, the power supply 16 may stop sending power through

the main power circuit 12.

[0017] In an exemplary embodiment, the main power circuit 12 is a high amperage

power circuit for an automotive application. As illustrated, the power supply 16

defines an electric vehicle charging station, also called an Electric Vehicle Supply

Equipment (EVSE), and the load 14 defines a plug-in electric vehicle (EV).

Optionally, the EVSE may provide power up to 80 Amps of charging current

according to a SAE J1772 Level 2 alternating current (AC) charging standard.

However, the main power circuit 12 may use any power supply, any amperage, or any



charging standard. In alternative embodiments, the electrical device 10 may have

applications other than automotive applications, including, but not limited to relays,

motors, batteries, inverters, power distribution systems, and the like.

[0018] In the exemplary embodiment, each of the wires 22, 24 includes an

electrical conductor 30 and an insulating jacket 34. In other embodiments, each of the

wires 22, 24 may be shielded along at least a portion of the length of the wire 22, 24,

and unshielded along at least a portion of the length of the wire 22, 24 for coupling

with the sensor assembly 100. The wires 22, 24 may be shielded using any suitable

arrangement, configuration, structure, means, and/or the like, such as, but not limited

to, surrounding at least a portion of the electrical conductors 30 with any suitable

electrically insulative material(s) (not shown), and surrounding at least a portion of

the insulative material with an electrically conductive material (not shown) that is at

least partially surrounded by the insulating jacket 34.

[0019] The electrical conductors 30 may each be fabricated from any suitable

electrically conductive material(s) that enables the electrical conductors 30 to

electrically connect the components of the electrical device 10 and/or that enables the

electrical device 10 to function as described herein, such as, but not limited to, silver,

aluminum, gold, copper, other metallic conductors, non-metallic conductors, and/or

the like. The electrical conductors 30 may also have any suitable configuration, shape,

and/or the like that that enables the electrical conductors 30 to electrically connect the

components of the electrical device 10 and/or that enables the electrical device 10 to

function as described herein, such as, but not limited to, an approximately cylindrical

wire (whether the wire consists of a plurality of strands or only one strand), an

approximately planar shape, and/or the like. The insulating jacket 34 may be

fabricated from any suitable insulative material(s) that facilitates insulating the

electrical conductors 30 and/or that enables the electrical device 10 to function as

described herein, such as, but not limited to, polyester, polyvinyl chloride, thermo-

plastic-elastomer, and/or polyimide.

[0020] In the illustrated embodiment, the electrical connector 18 and mating

electrical connector 20 are single-pin connectors having a male terminal 40 and

female terminal 42 configured to mate and unmate for electrical connection and



disconnection between the load 14 and the power supply 16. For example, the mating

electrical connector 20 defines a plug connector and may also be referred to

hereinafter as a plug connector 20. The electrical connector 18 defines a socket

connector and may also be referred to hereinafter as a socket connector 18. The

mating electrical or plug connector 20 is configured to be plugged into the electrical

or socket connector 18 along a central longitudinal axis. In alternate embodiments, the

connectors 18 and 20 may comprise other types of connectors, including, but not

limited to multi-pin connectors, micro-miniature connectors, and the like.

Furthermore, the connectors 18 and 20 may be formed by any suitable method, such

as stamping, forging, casting, and the like. Optionally, the connectors 18 and 20 may

be configured according to an industry standard including but not limited to, SAE

J1772, IEC 62196, VDE-AR-E 2323-2-2, EV-Plug Alliance, and/or CHAdeMO.

[0021] In an exemplary embodiment, the male terminal 40 of the electrical

connector 18 may include a pin with a mating end 44 configured for mating with the

female terminal 42 of the socket connector 18 and a wire end 46 at the opposite end

configured for electrical connection to the corresponding wire 24. For example, the

wire 24 may be crimped to the wire end 46 at the connection point 26. However, other

types of connections can be used to connect the wire 24 to the wire end 46, such as,

barrel connection, butt connection, cap connection, and the like. In the illustrated

embodiment, the male terminal 40 is a pin terminal. However, other types of terminals

may be used in alternative embodiments, such as a post, jack, plug, blade terminal,

spade terminal, fork terminal, contact, and the like.

[0022] In an exemplary embodiment, the female terminal 42 may be a socket with a

mating end 48 configured for mating with the male terminal 40 of the plug connector

20, and a wire end 52 at the opposite end configured for electrical connection to the

corresponding wire 22. For example, the wire 22 may be crimped to the wire end 52

at the connection point 28. However, other types of connections can be used to

connect the wire 22 to the wire end 52, such as, barrel connection, butt connection,

cap connection, and the like. In the illustrated embodiment, the female terminal 42 is

a socket terminal. However, other types of terminals may be used in alternative



embodiments, such as a female receptacle for a post, jack, plug, blade terminal, spade

terminal, fork terminal, contact, and the like.

[0023] Figure 2 is a front perspective view of the sensor assembly 100 of the

electrical device 10 according to an embodiment. Figure 3 is an exploded cross-

section view of the sensor assembly 100 along section A-A of Figure 2 according to

an embodiment. The sensor assembly 100 includes a housing 102, a contact member

104 configured to thermally and mechanically engage with the wire 22, and a sensor

120 operatively connected, such as thermally and mechanically, to the contact

member 104 for detecting temperature conditions at the connection point 28 (Figure

1) through a thermally conductive path, such as directly through at least one thermally

conductive element. In the illustrated embodiment, the contact member 104 directly

connects with a single wire 22 having a single conductor 30. However, the sensor

assembly 100 may be configured to connect a multi -wire or ribbon cable having a

plurality of conductors.

[0024] The housing 102 may be formed from two housing shells, an upper shell

106 and a lower shell 108, which mate or engage with each other along interfaces

110. The housing 102 has a front end 112, a rear end 114, and a cavity 116 that

extends lengthwise from the front end 112 to the rear end 114 along a longitudinal

axis 118. When the upper shell 106 and lower shell are mated, openings 117 are

formed at the front and rear ends 112, 114 along the longitudinal axis 118 that are

configured to receive the wire 22. In the illustrated embodiment, the openings 117 are

substantially circular. However, the openings 117 can define any shape or dimension

to receive the wire 22. For example, the opening 117 at the front end 112 includes an

oblong portion 121 configured to receive the sensor 120. The shells 106, 108 may

include flanges 119 along the interfaces 110 that are configured to guide the shells

106, 108 into proper mating with each other. As shown in Figure 2, the flanges 119

are substantially trapezoidal shaped. However, the flanges 119 can be any shape or

dimension to guide the shells into proper engagement.

[0025] The upper and lower shells 106, 108 may have a generally open-faced

rectangular shape. More specifically, the lower shell 108 may include a lower wall



130 and opposing sidewalls 132, 134 that are connected by the lower wall 130, which

extends therebetween (Fig. 3). The opposing sidewalls 132, 134 form planes that are

parallel with respect to each other and extend parallel to the longitudinal axis 118.

However, alternative embodiments may include sidewalls 132, 134 that are not

parallel and do not oppose each other. As shown, the inner surfaces of the lower wall

130 and the sidewalls 132, 134 form an lower shell interior surface 136. Likewise, the

upper shell 106 may include an upper wall 140 and opposing sidewalls 142, 144 that

are connected by the upper wall 140, which extends therebetween. The inner surfaces

of the sidewalls 142, 144 and the upper wall 140 may form an upper interior surface

146 and also generally extend parallel to or along the longitudinal axis 118.

[0026] Although the lower and upper interior surfaces 136, 146 have a substantially

rectangular shape in Figure 3, the lower and upper interior surfaces 136, 146 may

have other shapes or configurations. For example, the upper wall 140 may be semi

circular (concave or convex) or shaped like a trough instead of being substantially

planar. Also, the sidewalls 142, 144 may form a non-orthogonal angle with respect to

the upper wall 140 instead of a substantially perpendicular angle as shown in Figure

3 .

[0027] In various embodiments, the upper and lower shells 106, 108 may be may

be stamped, forged, molded, or otherwise formed from any suitable material,

including, metal, polymer, dielectric material, composite materials, stainless steel,

copper, aluminum, alloys, and the like. Optionally, the upper and lower shells 106,

108 may be stamped, forged, molded, or otherwise formed from a material that limits

or prevents the transmission of EMI and/or electromagnetic radiation through the

housing 102. For example, the upper and lower shells 106, 108 may be manufactured

from a material having high electromagnetic radiation absorbing characteristics, such

as, a low magnetic permeability factor or a low electric permittivity factor.

[0028] Optionally, the housing 102 may include a securing feature, such as heat

shrink material covering the housing 102 (not shown), to secure the upper and lower

shells 106, 108 to each other. Alternatively, other types of securing features may be

used to secure the upper and lower shells 106, 108, such as adhesive, a tab, a latch, a



retaining member, a mechanical interference fit, bonding, and the like. In alternate

embodiments, the upper and lower shells 106, 108 may be removably secured to each

other.

[0029] Figure 4 is an exploded front perspective view of the sensor assembly 100

according to an embodiment. As shown in Figure 4, the contact member 104 includes

the sensor 120 and a contact member 151. The contact member 151 includes a sensor

holding portion 153 to hold the sensor 120 and a wire contact portion 155 to contact

the wire 22. The wire contact portion 155 comprises a base 150 and opposing

terminals 152, 154 that extend spaced apart and generally perpendicular to the base

150, which extends therebetween. The contact member 104 is configured to reside

within the cavity 116 of the housing 102 when assembled. The sensor holding portion

153 includes angled tabs 157 extending from the base 150 opposite the terminals and

are configured for receiving and securing the sensor 120, such as with a mechanical

interference fit. In an exemplary embodiment, the tabs 157 are generally rectangular

plates that are positioned inwardly at an angle of about 45° relative to the base 150.

However, the tabs 157 can be positioned at any angle. In the illustrated embodiment,

the contact member 104 is positioned immediately adjacent or downstream from the

connection point 28. The contact member 104 is positioned in close proximity to the

connection point 28 to minimize length of the direct thermally conductive path. In

alternate embodiments, the contact member 104 can be positioned anywhere along the

wire, such as upstream, downstream, or remote from the connection point 28.

[0030] In the illustrated embodiment, the contact member 151 is configured to

operatively connect, such as thermally and mechanically, with the sensor 120. The

terminals 152, 154 form planes that are parallel with respect to each other and extend

perpendicular to the longitudinal axis 118. However, alternative embodiments may

include terminals 152, 154 that are not parallel and do not oppose each other. In the

illustrated embodiment, the terminals 152, 154 are defined as insulation displacement

contact (IDC) members or terminals. However, in alternate embodiments, one or both

of the contacts might not comprise an IDC member. Instead, a different system for

attaching the wire(s) 22 to the terminals 152, 154 could be provided.



[0031] Each terminal 152, 154 is configured for receiving a portion of the wire 22

and cutting through the insulating jacket 34 of the wire 22 to make a mechanical and

thermal connection with the conductor 30. Each terminal 152, 154 has two legs 156

that define a slot 158 therebetween. Interior surfaces of the terminal 152, 154 define a

pair of opposed blades 160 with chamfered tips 162 at the open end of the slot 158.

The width (W) of the slot 158 is configured to allow piercing of, and penetration

through, the insulating jacket 34, while ensuring that the conductor 30 engages and is

compressed between the blades 160. Further, the width (W) is spaced so as not to

compromise the integrity of the wire 22. Thus, a direct thermally conductive path

may be established between the sensor 120, the base 150 and the terminals 152, 154

of the contact member 104, the conductor 30 of the wire 22, and a length of the

conductor 30 to the connection point 28. In an exemplary embodiment, each terminal

152, 154 is comprised of thermally conductive material, such as stamped and formed

metal. Optionally, the terminals 152, 154 are covered with a protective coating, such

as a dielectric material, polymer and the like, except for the blades 160 which remain

exposed to pierce the insulating jacket 30 and engage the conductor 30.

[0032] Alternatively, the terminals 152, 154 do not include blades 160 to pierce the

insulating jacket 30 and engage the conductor 30 for a thermal connection. Instead,

the terminals 152, 154 are configured for securing the wire 22 within the slots 158.

Optionally, the contact member 104 may include contacts 161 proximate each end of

the base 150. For example, each contact 161 is a substantially triangular shaped blade

configured to cut or pierce through the insulating jacket 34 of the wire 22 to make a

mechanical and thermal connection with the conductor 30. However, the contacts 161

may have any shape or configuration. In an exemplary embodiment, each contact 161

is comprised of thermally conductive material, such as stamped and formed metal.

Optionally, the contacts 161 are covered with a protective coating, such as a dielectric

material, polymer and the like, except for the tips which remain exposed to pierce the

insulating jacket 30 and engage the conductor 30.

[0033] The lower shell 108 includes a plurality of interior walls 172 forming

contact slots 180 therebetween that are configured to receive the terminals 152, 154 of

the contact member 104. In an exemplary embodiment, each interior wall 172



extends upwardly from the lower shell interior surface 136. The interior walls 172

form planes that are parallel with respect to each other and perpendicular to the

longitudinal axis 118. However, alternative embodiments may include interior walls

172 that are not parallel and do not oppose each other. Upper edges 178 of the

interior walls 172 define an arcuate notch 182 configured to guide and secure the wire

22 into the slots 158. The upper edges 178 of the interior walls 172 each define an

arcuate notch 182 configured to receive and align the wire 22 along the longitudinal

axis 118 for insertion into the slots 158. In alternate embodiments, the notch 182 may

be any shape to guide and align the wire 22 into the slots 158.

[0034] Figure 5 is a cross-section view of the contact member in a mated position

along section A-A of Figure 2 according to an embodiment. To attach the sensor

assembly 100 to the wire 22, the longitudinal axis of the wire 22 is aligned with the

slots 158. For example, the wire 22 may be positioned within the notches 182 of the

interior walls 172. The contact member 151 and the interior walls 172 of the lower

shell 108 are moved towards each other to actuate or press the wire 22 into the slots

158 of the terminals 152, 154. For example, a tool (not shown) may be used to

provide sufficient and even force to the upper and lower shells 106, 108. The arcuate

notches 182 of the interior walls 172 contact the wire 22 to guide the wire 22 into the

slots 158. As the wire 22 is pressed into the slots 158, the blades 160 and/or blades

161 pierce through the insulating jacket 34 and engage the conductor 30 and at least a

portion of the terminals 152, 154 are received in corresponding contact slots 180 of

the interior walls 172. The upper and lower shells 106, 108 mate along interfaces 110

to form the housing 102 and secure the wire 22 within the slots 158. Optionally, the

housing may contain a sealing material 190 to secure the sensor assembly 100 and

shield the components from environmental conditions. For example, the sealing

material 190 may be placed along the upper interior surface 146. When the sensor

assembly 100 is assembled in the mated position, the sealing material 190 covers at

least a portion of the sensor 120 and/or the contact member 104 to shield the

components from environmental conditions. The sealing material 190 may include,

but is not limited to, silicon based gel.



[0035] The sensor 120 is configured to detect the temperature of the connection

point directly through the thermally conductive path defined by the contact member

104, the conductor 30 of the wire 22, and the connection point 28. During normal

operation when the sensor assembly 100 is coupled with the wire 22 in a mated

position (Fig. 5), the main power circuit 12 carries a high current flowing from the

power supply 16 to the load 14. The resulting resistive heating increases the

temperature of the components at the connecting point 28 and thermally conducts

through the thermally conductive path to the temperature sensor 120. The

effectiveness of the temperature sensor 120 to rapidly and accurately sense the

temperature changes at the connection point 28 is related to the length and thermal

conductivity of the thermally conductive path. As the length decreases and the

thermal conductivity increases, the effectiveness of the temperature sensor 120

increases. In addition, the securing the wire 22 within the sensor assembly 100

reduces environmental conditions, such as vibration, temperature, and the like that

otherwise could decrease the effectiveness of the temperature sensor 120. The sensor

120 may communicate signals to the power supply 16 using a wired or wireless

connection.

[0036] In the illustrated embodiment, the sensor 120 may be a surface mount

thermistor, such as a positive temperature coefficient (PTC) thermistor, or a negative

temperature coefficient (NTC) thermistor. A PTC thermistor increases resistance as

the temperature rises, and the relationship between resistance and temperature is

substantially linear. A NTC thermistor decreases resistance as the temperature

increases, and the relationship between resistance and temperature is substantially

non-linear. The sensor 120 may be selected based on parameters including, but not

limited to size, thermal response, time response, resistance-temperature characteristic.

Moreover, any type of temperature sensor may be used, such as, a bead thermistor, a

disc and chip thermistor, a glass-encapsulated thermistor, a RTD sensor, a

thermocouple, a diodes, and the like.



[0037] WHAT IS CLAIMED:

1. A sensor assembly (100), comprising:

an upper shell (106);

a lower shell (108) configured to mate together with the upper shell, the upper

and lower shells forming a cavity (116) therebetween that extends along a length of

the shells, the cavity configured to receive a wire (22) having an insulated jacket (34)

and a conductor (30);

a contact member (104) positioned within the cavity, the contact member

configured to pierce the insulated jacket and engage the conductor to establish a direct

thermally conductive path to a discrete location of a main circuit (12); and

a sensor (120) operatively connected with the contact member, the sensor

being configured for detecting a temperature of the discrete location through the direct

thermally conductive path.

2 . The sensor assembly (100) of claim 1, wherein the contact member

(104) includes a sensor holding portion (153) configured to thermally connect to the

sensor, and a wire contact portion (155) configured to thermally connect to the

conductor (30).

3 . The sensor assembly (100) of claim 2, wherein the wire contact portion

(155) includes a base (150), and at one or more terminals (152) extending from the

base, each terminal having an opposed set of blades (160) configured to pierce the

insulated jacket (34) and engage the conductor (30) of the wire (22).

4 . The sensor assembly (100) of claim 2, wherein the wire contact portion

(155) includes one or more contacts (161) having a blade (160) configured to pierce

the insulating jacket (34) to make a thermal connection with the conductor (30) of the

wire (22).



5 . The sensor assembly (100) of claim 1, wherein the discrete location is

a connection point (26) between a connector (18) and a mating connector (20).

6 . The sensor assembly (100) of claim 1, wherein the discrete location is

remote from the sensor assembly.

7 . The sensor assembly (100) of claim 1, wherein the wire (22) includes a

mating end (44) that terminates at the discrete location, and wherein the discrete

location is immediately adjacent to the mating end.

8 . The sensor assembly (100) of claim 1, wherein the sensor (120)

comprises a negative temperature coefficient thermistor or a positive temperature

coefficient thermistor.

9 . The sensor assembly (100) of claim 1, wherein the sensor is configured

for detection of resistive heating at the discrete location along the main circuit (12)

through the direct thermally conductive path.

10. The sensor assembly (100) of claim 1, further comprising a sealing

material (190) within the housing (102) configured to provide protection from

environmental conditions.

11. A sensor assembly (100), comprising:

a housing (102) including a front end (112) and a rear end (114) having an

opening (117) into a cavity (116), the housing formed from upper and lower shells

(106, 108) mating together along an interface ( 110) that extends along a portion of the

shells, the upper and lower shells forming the cavity therebetween that extends along

a length of the shells, the cavity being configured to receive a wire (22) having an

insulated jacket (34) and a conductor (30), the wire being configured for electrical

connection to a main circuit (12);

an electrical insulation displacement terminal (152) mounted within the cavity

of the housing, the electrical insulation displacement terminal configured to pierce the



insulated jacket and engage the conductor to establish a direct thermally conductive

path to a discrete location along the main circuit; and

a sensor (120) thermally connected with the electrical insulation displacement

terminal, the sensor being configured for detecting a temperature of the discrete

location through the direct thermally conductive path.

12. The sensor assembly (100) of claim 11, wherein the electrical

insulation displacement terminal (152) includes a sensor holding portion (153)

configured to thermally connect to the sensor (120), and a wire contact portion (155)

configured to thermally connect to the conductor (30).

13. The sensor assembly (100) of claim 12, wherein the wire contact

portion (155) includes a base (150), and at one or more terminals (152) extending

from the base, each terminal having an opposed set of blades (160) configured to

pierce the insulated jacket (34) and engage the conductor (30) of the wire (22).

14. The sensor assembly (100) of claim 11, wherein the discrete location is

a connection point (26) between a connector (18) and a mating connector (20).

15. The sensor assembly (100) of claim 11, wherein the sensor (120)

comprises a negative temperature coefficient thermistor or a positive temperature

coefficient thermistor.

16. The sensor assembly (100) of claim 11, wherein the sensor (120) is

configured for detection of resistive heating at the discrete location along the main

circuit (12) through the direct thermally conductive path.

17. The sensor assembly (100) of claim 11, further comprising a sealing

material (190) within the housing (102) configured to provide protection from

environmental conditions

18. An electrical device (10), comprising:

a power supply (16);



a load (14);

a circuit (12) electrically connected between the power supply (16) and the

load, the circuit having a wire (22) with an insulated jacket (34) and a conductor (30);

a housing (102) including a front end (112) and a rear end (114) having an

opening (117) into a cavity (116), the housing formed from upper and lower shells

(106, 108) mating together along an interface (110) that extends along a portion of the

shells, the upper and lower shells forming the cavity therebetween that extends along

a length of the shells;

an electrical insulation displacement terminal (152) mounted within the cavity

of the housing, the electrical insulation displacement terminal configured to pierce the

insulated jacket and engage the conductor to establish a direct thermally conductive

path to a discrete location along the circuit; and

a sensor (120) thermally connected with the electrical insulation displacement

terminal, the sensor being configured for detecting a temperature of the discrete

location through the direct thermally conductive path.

19. The electrical device (10) of claim 17, the sensor (120) comprising a

negative temperature coefficient thermistor or a positive temperature coefficient

thermistor.

20. The electrical device (10) of claim 17, wherein the sensor (120) is

configured for detection of resistive heating at the discrete location along the main

circuit (12) through the direct thermally conductive path.
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