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(57) Abstract: Various connector and sensor assemblies are described. In some embodiments, the connector and sensor assembly
comprises a connector and a sensor assembly. The connector can have an opening that has a first surface and second surface that are
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lock structure in the connector.



CONNECTOR ASSEMBLY WITH POGO PINS FOR USE WITH MEDICAL SENSORS

FIELD OF THE DISCLOSURE

[0001] The present disclosure relates to electrical connectors. More

specifically, the present disclosure relates to the connection of medical sensors to

instruments responsive to signals from the sensors.

BACKGROUND

[0002] Energy is often transmitted through or reflected from a medium to

determine characteristics of the medium. For example, in the medical field, instead of

extracting material from a patient's body for testing, light or sound energy may be caused

to be incident on the patient's body and transmitted (or reflected) energy may be

measured to determine information about the material through which the energy has

passed. This type of non-invasive measurement is more comfortable for the patient and

can be performed more quickly

[0003] Non-invasive physiological monitoring of bodily function is often

required. For example, during surgery, blood pressure and the body's available supply of

oxygen, or the blood oxygen saturation, are often monitored. Measurements such as

these are often performed with non-invasive techniques where assessments are made by

measuring the ratio of incident to transmitted (or reflected) light through a portion of the

body, for example a digit such as a finger, or an earlobe, or a forehead.

[0004] Durable and disposable sensors are often used for such physiological

measurements. These sensors have connectors which allow detachment from the

instrument or cable from the instrument.

SUMMARY OF THE DISCLOSURE;

[0005] The present disclosure relates to a connector that is configured to

attach both disposable and durable sensors to instruments that are responsive to signals

from the sensors or the cables from the instruments. To ensure proper operation, the

connector is designed to prevent incorrect attachment of the probe to the connector.

Additionally, the connector allows for easy connection and release, yet prevents

accidental disconnection.



[0006] In some aspects of the present disclosure are disclosed a sensor that

has a low profile structure and a connector that can he configured to accommodate

various sensors that measure different bodily functions. In one embodiment, the

connector can accommodate a plurality of staggered retractable contacts that interact with

a sensor with a plurality of staggered electrical contacts on the sensor.

[0007] In some embodiments, the present disclosure involves a connector and

sensor assembly. The sensor assembly includes a connector with an opening that has a

first surface and a second surface that are opposite each other. In this example, a plurality

of retractable electrical connectors can extend from the first surface and a lock structure

can be located on the second surface. In this embodiment, the sensor assembly includes a

body portion and a proximal end. The proximal end includes a top side and a bottom

side, wherein the top side includes a plurality of electrical contacts and the bottom side

comprises a key structure and detent structure configured to fit into the lock structure of

the connector. In this example, the proximal end of the sensor assembly is configured to

be removably inserted into the opening of the connector.

BRIEF DESCRIPTION OF THE DRAWINGS

[0008] FIGS. 1A - D illustrate perspective views of a complete assembly

including one embodiment of a sensor assembly and one embodiment of a connector.

[0009] FIGS. 2A - 2 illustrate a perspective and top view of one

embodiment of a connector.

[0010] FIG. 3 illustrates side perspective view of one embodiment of a

connector of FIGS. 2A - 2 with the outer jacket removed.

[0011] FIGS. 4A - 4B illustrate a side and front perspective view of one

embodiment of a connector of FIG. 3 with the outer shield removed.

[0012] FIGS. 4C - 4D illustrate a side and front perspective view of another

embodiment of a connector of FIG. 3 with the outer shield removed.

[0013] FIG. SA illustrates a perspective bottom view of one embodiment of

the printed circuit board.

[0014] FIG. SB illustrates a perspective bottom view of another embodiment

of the printed circuit board.

[0015] FIG. 6A illustrates a perspecti ve view of one embodiment of the inner

shield with pogo pins disposed within each of the pogo pin holes.



[0016] FIG. 6B illustrates a perspective view of another embodiment of the

inner shield with pogo pins disposed within each of the pogo pin holes.

[0017] FIG. 6C illustrates a perspective view of the embodiment of the inner

shield of FIG. 6B with the pogo pins removed.

[0018] FIG . 7A illustrates a bottom view of one embodiment of the connector

of FIGS. 5A & 6A with the pogo pins removed.

[0019] FIG. 7B illustrates a bottom view of another embodiment of the

connector of FIGS. 5B & 6B with the pogo pins removed.

[0020] FIGS. 8A - B illustrate a bottom perspective view of one embodiment

of the connector of FIGS. 4A - B with the inner shield removed.

[0021] FIGS. 8C D illustrate a bottom perspective view of another

embodiment of the connector of FIGS. 4C - D with the inner shield removed.

[0022] FIGS. 9A - C illustrate perspective and cross-sectional views of one

embodiment of a pogo pin.

[0023] FIGS. 9D - E illustrate cross-sectional views of one embodiment of a

plurality of pogo pins retained between the inner shield and the printed circuit board.

[0024] FIGS. 10A - K illustrate various views of five embodiments of sensor

assembly receivers.

[0025] FIGS. 11A - H illustrate various views of five embodiments of sensor

assemblies.

[0026] FIGS. - K illustrate bottom views of alternative embodiments of

the sensor assemblies illustrated in FIGS, 11F - H .

[0027] FIGS. 11L-M illustrate a proximal end view of two embodiments of

the sensor assembly.

[0028] FIG. 12A illustrates a top vie of a sensor assembly proximal end

configured with one embodiment of a sensor with a plurality of electrical contacts.

[0029] FIGS. 12B - C illustrate a proximal end view of another embodiment

of the sensor assembly proximal end configured with embodiments of a sensor with a

plurality of electrical contacts wherein aground trace is included.

[0030] FIGS. 13A - B illustrate top views of one embodiment of a sensor

assembly and a connector that are configured to interact.



[0031] FIGS. 14A illustrate various cross-sectional views of embodiments

of sensor assemblies inserted into corresponding embodiments of sensor assembly

receivers

DETAILED DESCRIPTION

[0032] The present disclosure discloses a connector for attaching a sensor or

probe to a monitor or processor so that signals from the sensor are transmitted to the

processor or monitor. The connector provides easy connection and removal of the sensor

to the connector while maintaining a solid connection. To ensure proper operation, the

connector is designed to prevent incorrect attachment of the probe to the connector.

Further, in some embodiments, the connector and sensor are configured such that both the

connector and sensor structures can be adjusted to accommodate a variety of sensors that

measure a variety of bodily functions.

[0033] As used in the specification, the terms "proximal" and "distal" should

be understood as being relative to the contact point between the connector and sensor

assembly described. Hence, the term distal means a portion of the connector and/or

sensor assembly that is furthest away from the point of contact (connection point)

between the connector and/or sensor. The term proximal means a portion of the

connector and/or sensor assembly that is closest to the point of contact (connection point)

between the connector and/or sensor assembly.

[0Θ34] FIGS. 1A - D illustrate a side perspective of an embodiment of the

assembly 100 which includes a connector 200 and a sensor assembly 800a. The

connector 200 is configured to connect with the sensor assembly 800a through the

opening 420a at the proximal end of the connector 200. This allows the sensor tab 0a

to be secured by the sensor assembly receiver 400a. Connector 200 can be configured to

have electrical connectors that are configured to interact with a specific sensor assembly

or a plurality of sensor assemblies. In one embodiment, to ensure that the proper sensor

assembly is connected to the corresponding connector 200, the sensor assembly receiver

400a of the connector 200 can have an internal structure that is configured to accept only-

sensor assemblies with corresponding structures. This prevents errors in attaching sensors

with incompatible connectors. In some examples, the connector 200 has a receptor that

only accepts sensor assemblies with a corresponding key. As can be seen in FIGS. 1A -

ID, the sensor assembly receiver 400a has a receptor 445a located along the bottom inner

surface of the sensor assembly receiver 400a and the sensor tab 810a has a key 860a



located on the underside of the sensor tab 810a. As discussed, the receptor 445a only

allows a sensor assembly with a corresponding key 860a to fit into the connector 200.

The location of the receptor 445a and the key 860a ensures that the user connects the

sensor tab 8 a with the connector 200 in the correct configuration such that the sensor

side 812a sits face up.

[0035] In some embodiments, the connector 200 and the sensor assembly

800a are further configured with a surface to facilitate the connection of the sensor

assembly 800a with the connector 200. For example, the proximal end of the connector

200 has a front edge 220 and a tapered surface 430a which angles into the opening 420a

of the sensor assembly receiver 400a. Similarly, as shown in FIG. I D the sensor

assembly 800a has a proximal end with a tapered surface 820a that is distal to the sensor

tab a with the connector tab 840a. The angle of the tapered surface 820a corresponds

with the angle of the tapered surface 430a of the connector 200 and provides a surface

that allows the user to easily slide the sensor assembly 800a into the sensor assembly

receiver 400a of the connector 200. The front edge 220 of the connector 200 extends to

enclose the tapered surface 820a of the sensor assembly 800a such that the front edge 220

lies flush over the outer edge of the distal end of the tapered surface 820a. The flush

connection between the connector 200 and the sensor assembly 800a provides a

continuous structure or seal that indicates to the user that the connector 200 and the

sensor assembly 800a are properly connected. The aforementioned structures allow the

user to correctly attach the sensor with the connector by feel alone. This assists patients

and medical practitioners in attaching the connector 200 with the sensor assembly 800a in

situations where light is insufficient; thereby allowing the user to connect the connector

200 with the sensor assembly 800a without needing to look at the connector itself.

|0Θ36] FIGS. 2A - B provide various views of an embodiment of the

connector 200. As well, FIGS. 2A - B provide a perspective and front view of the

connector 200 FIG. 3 illustrates the connector 200 with the outer jacket 210 removed

such that additional internal structures of the connector 200 are visible. FIGS. 4A - B

illustrate two views of the connector 200 with the outer shield 300 removed such that the

printed circuit board 500 and part of the inner shield 600 are visible. FIGS. 4A - B also

illustrate the plurality of pogo pins 1000 disposed in the holes of the printed circuit board

500 and inner shield 600. FIG. 5A illustrates a perspective view of the printed circuit

board 500. FIG. 6A shows the embodiment shown in FIGS, 4A - B with the printed



circuit board 500 removed. FIG. 7A shows a bott om perspective view of the printed

circuit board 500 and the inner shield 600. FIGS. 8A - B illustrate a bottom and top

perspective view of the embodiment shown in FIGS. 4A - B with the inner shield 600

removed.

|0Θ37] FIGS. 2A - 2B illustrates a perspective and front view of the

connector 200. The connector 200 includes a number of features that will be described in

more detail below. The connector 200 has an outer jacket 210, a front edge 220 on the

proximal end, and a cable attachment 230 at the distal end. As discussed above, the front

edge 220 is configured to be disposed about the outer edge of the distal end of the tapered

surface 820a. The cable attachment 230 at the distal end of the connector 200 is

configured to be connected to and disposed about a cable. In some examples, the cable

connects the connector 200 to a patient monitor. In some embodiments, the cable

attachment 230 can be disposed about a cable with a diameter sufficient to surround a

corresponding cable attachment.

[0038] FIG. 2B provides a frontal view of the connector 200. As can be seen,

inside the front edge 220 of the connector 200, connector 200 has a tapered surface 430b

that leads to the opening 420b of the sensor assembly receiver 400b. The top tab 450b of

the sensor assembly receiver 400b protrudes from an opening on top of the outer jacket

2 . T is helps to retain the outer jacket 210 to the outside of the connector 200. In

some embodiments, the sensor assembly receiver 400b can be one of a plurality of colors

that corresponds with the color of the sensor assembly. In one example, the protruding

top tab 450b can serve as a visual indicator to the user as to what sensor assembly the

connector 200 can receive. The inside surface of the sensor assembly receiver 400b

contains a receptor 445b that has a raised structure. As was discussed earlier, in some

examples, the receptor 445b can couple with a keyed structure on the underside surface of

a sensor tab such that the correct sensor assembly is connected to the proper connector

200. In some embodiments, the inside surface of the sensor assembly receiver 400b can

include a detent 440b. As illustrated here, the detent 440b forms a groove on the sensor

assembly receiver 400b. In some examples, the detent 440b can receive a key detent

865b. In some variants, the purpose of the detent 440b and key detent 865b is to provide

the user with a tactile or mechanical feedback (e.g. a "click") to indicate to the user that

the sensor assembly has been properly inserted. As will be seen and described further

below, in some embodiments the connector 200 can be configured with a number of



different sensor assembly receivers, each w th a different receptor that is configured to

accept a different shaped sensor key and different shaped detents. This provides certain

manufacturing and assembly efficiencies as the outer jacket 210 and other internal

components of the connector 200 can be used with sensors requiring different numbers of

electrical contacts.

[0039] Connector 200 can also be structured such that it can be configured for

a number of different sensors because of the manner in which the electrical connection is

established between the sensor and the connector 200. As can be seen in FIG. 2B, the

connector 200 can contain a plurality of electrical connectors that extend downward from

the top surface of the connector 200. In some embodiments, the electrical connectors are

pogo pins 00. The configuration of the pogo pins 1000 can be adapted to connect to

sensors with one of a number of electrical contacts. As will be discussed in further detail

below, the pogo pins 00 of the connector 200 can be in a staggered configuration. This

configuration allows the connector 200 to accommodate sensors with varying numbers of

electrical contacts.

[0040] FIGS. 3 and 4A - B illustrate various views of the connector 200 with

various parts of the connector 200 removed so as to better visualize the internal

connections between the parts of the connector 200. FIG, 3 shows the connector 200

with the outer jacket 210 removed such that the outer shield 300, sensor assembly

receiver 400b, and the hot melt 700 are visible.

[0041] FIGS. 4A - 4B show the connector 200 with the outer shield 300

removed. In this figure, the outer shield 300, sensor assembly receiver 400b, printed

circuit board 500, and inner shield 600 are visible. FIG. 4 shows a side perspective

view of the connector 200 with the outer shield 300 removed. FIG. 4B shows a back

perspective view of the connector 200 with the outer shield 300 removed.

[0042] As can be seen in FIG. 3, in some embodiments, the outer shield body

340 of the outer shield 300 is disposed about the various parts of the connector 200. The

outer shield body 340 is disposed about the sensor assembly receiver 400b such that the

proximal end 4 0b of the sensor assembly receiver 400b extends past the proximal end of

the outer shield body 340. The top tab 450b can be located on the top of the proximal end

410b of the sensor assembly receiver 400b. At the distal end, the outer shield body 340

has a distal end holder 350. In some embodiments, the distal end holder 350 has a

circular structure that can be disposed about the surface of a cable. As discussed above,



the cable enters the outer jacket 210 of the connector 200 through the cable attachment

230 where it is held in place by the distal end holder 350 of the outer shield body 340. In

some embodiments, to secure the cable to the connector 200, the cavity of the distal end

of the connector 200 includes a hot melt 700 that secures the cable to the distal end holder

350 of the outer shield body 340. In some embodiments, the hot melt distal end 7 0 of

the hot melt 700 secures the cable attachment 230 at the distal end of the outer jacket 210

to the cable. Depending on the internal cavity of the distal end of the connector 200, the

hot melt 700 can come in a variety of sizes and shapes and can be made of a variety of

materials so long as it serves to secure the cable to the connector 200.

[0043] The outer shield body 340 of the outer shield 300 can have a plurality

of openings on the top surface of the outer shield body 340 in order to secure the plurality

of parts of the connector 200 together. The outer shield body 340 can have two proximal

openings - a first proximal opening 3 0 and a second proximal opening 320 - located on

either side of the proximal end of the outer shield body 340 and a distal opening 330

located near the distal end of the top surface of the outer shield body 340. As will be seen

in subsequent figures, the sensor assembly receiver 400b has a plurality of arms that

retain the plurality of interior parts of the connector 200. Each of these arms can have an

end that protrudes from the outer openings of the outer shield 300 discussed above so as

to reta the interior parts of the connector 200. In the embodiment pictured in FIG. 3,

the sensor assembly receiver 400b has a first arm 465b with a first proximal tab 460b and

a second arm 475b with a second proximal tab 470b. Both the first proximal tab 460b

and the second proximal tab 470b has a top end that protrudes from the first proximal

opening 3 0 and the second proximal opening 320 respectively. Similarly, the distal arm

485b has a pointed end 480b. The pointed end 480b has a top end that protrudes from the

distal opening 330. Each of the openings of the sensor assembly receiver 400b help to

contain the top ends of the first proximal tab 460b, second proximal tab 470b, and the

pointed end 480b to keep the sensor assembly receiver 400b retained in the proper

configuration. In some embodiments, the outer shield 300 can provide electrical

shielding to the connector 200. In some embodiments, the outer shield 300 shields the

connector 200 from other noise in the surrounding area.

|0Θ44] FIGS. 4A - 4 illustrate a perspective side and back view of the

connector 200 with the outer shield 300 removed. As discussed above, the outer shield

300 retains a plurality of interior parts of the connector 200. In some embodiments, this



includes the sensor assembly receiver 400b, the printed circuit board 500, and the inner

shield 600 As will be discussed in more detail, the proximal and distal arms of the

sensor assembly receiver 400b extend through openings in the printed Circuit board 500

and the inner shield 600 to retain and secure the parts within the connector 200. As

pictured here, the inner shield 600 and the printed circuit board 500 are stacked and

located above the sensor assembly receiver 400b. In some configurations, the inner

shield 600 is sandwiched between the printed circuit board 500 and the sensor assembly

receiver 400b.

[0045] Similar to the outer shield body 340 discussed above, the printed

circuit board 500 has a plurality of openings so as to secure the inner shield 600 and

sensor assembly receiver 400b together through the arms of the sensor assembly receiver

400b. The printed circuit board 500 can have two proximal openings - a first proximal

opening 540 and a second proximal opening 550 - located on either side of the proximal

end of the printed circuit board 500. The printed circuit board 500 can also have a distal

opening 530 located at the distal end of the printed circuit board 500. As will be seen in

subsequent figures, the am s of the sensor assembly receiver 400b extend through a

plurality of openings in the inner shield 600 and then through the plurality of openings of

the printed circuit board 500. The first arm 465b and the second arm 475b each include a

lipped end - the first proximal tab 460b and the second proximal tab 470b respectively.

As seen in FIG. 4B, in one embodiment, the lip 462b of the first proximal tab 460b and

the lip 472b of the second proximal tab 470b extend over the first proximal opening 540

and the second proximal opening 550 and onto the outer surface of the printed circuit

board 500. The lip 462b and lip 472b help to secure the sensor assembly receiver 400b to

the printed circuit board 500 and the inner shield 600.

|0Θ46] The distal opening 530 of the printed circuit board 500 and the distal

arm 485b of the sensor assembly receiver 400b can also be configured to secure the

printed circuit board 500 and inner shield 600 together with the sensor assembly receiver

400b. The printed circuit board 500 and the inner shield 600 can have structures that

interact with the distal airn 485b. In one embodiment, the distal arm 485b has a pair of

legs 482b that fo n an opening 484b. In this example, the printed circuit board 500 has a

distal opening 530 with a distal tab 570 and the inner shield 600 has a distal tab 690. As

seen in FIG. 4B, the opening 484b is disposed about the distal tab 690 and distal tab 570

that protrude from the distal ends of the inner shield 600 and printed circuit board 500



respectively. The legs 482b of the distal arm 485b extend from the base of the body 490b

of the sensor assembly receiver 400b past the surface of the printed circuit board 500 to

form the pointed end 480b. In one example, the size of the opening 484b is the distance

between the top surface of the body 490b of the sensor assembly receiver 400b and the

top surface of the distal tab 570 The opening 484b can be configured such that it

contains the distal tab 570 and distal tab 690 in order to prevent the printed circuit board

500 and inner shield 600 from moving relative to each other

[0047] FIGS. 5 - 8 provide various views of the printed circuit board 500 and

inner shield 600 with and without the pogo pins 000 inserted through the printed circuit

board 500 and inner shield 600. FIG. 5 shows a bottom perspective view of the printed

circuit board 500. FIG. 6 shows a perspective view of the inner shield 600 with a

plurality of pogo pins 1000 located through the holes of the printed circuit board 500.

FIG. 7 shows a bottom view of the interconnected printed circuit board 500 and inner

shield 600 without the pogo pins 1000. Finally, FIGS. 8A - 8 illustrate a top and

bottom perspective view of the interconnected printed circuit board 500 and inner shield

600 with a plurality of pogo pins 000 inserted in the aligned holes of the printed circuit

board 500 and inner shield 600

[0048] As shown in FIGS. 8, in some embodiments, the printed circuit

board 500 and inner shield 600 house can retain the pogo pins 1000 that form the

electrical connections between the electrical contacts in the connector 200 and the sensor.

In order to retain the pogo pins 1000 and provide for their movement, the printed circuit

board 500 and inner shield 600 have a plurality of holes. The holes for the printed circuit

board 500 and inner shield 600 must be aligned in the connector 200 to allow for

movement of the pogo pins 1000. In some embodiments, as discussed above, the printed

circuit board 500 and inner shield 600 are retained in the proper configuration in the

connector 200 by the plurality of arms of the sensor assembly receiver 400b.

[0049] As seen in FIG. , the printed circuit board 500 can be thi with a flat

proximal end and a curved distai end. As discussed above, the printed circuit board 500

can have a first proximal opening 540 and a second proximal opening 550 on either side

of the proximal end of the printed circuit board 500. As shown in FIG. 4A, each of these

openings is configured to be disposed about the arms of the sensor assembly receiver

400b. As well, the printed circuit board 500 has a distal opening 530 at the distal end of

the printed circuit board 500. In the distal opening 530, a distai ab 570 protrudes into the



distal opening 530. As was discussed earlier with regard to FIG. 4B, the distal tab 570

fits in the opening 484b of the distal arm 485b. The opening 484b can secure both the

distal tab 570 and the distal tab 690 against the sensor assembly receiver 400b to prevent

the printed circuit board 5 0 and inner shield 600 from moving relative to each other.

[0050] The printed circuit board 500 can also include a plurality of small

holes 5 0, large holes 520, and outer holes 560. In one embodiment, the small holes 5 0

accommodate the plurality of pogo pins 00. In some embodiments, the large holes 520

can accommodate the plurality of connector p s 660 of the inner shield 600. The

plurality of connector pins 660 can retain the printed circuit board 500 to the inner shield

600. This can provide additional structure to secure the inner shield 600 with the circuit

board. As seen in FIG. 5, in one embodiment, the small holes 5 0 are located on the

printed circuit board 500 in a staggered configuration. In some embodiments, electrical

contacts can be located on top side of the printed circuit board 500. Finally, in some

embodiments, the printed circuit board 500 can include a plurality of outer holes 560

located near the border of the printed circuit board 500 for ease in manufacturing and

assembly.

[0051 ] FIG. 6 illustrates the inner shield 600 with a plurality of pogo pins

1000 located in the inner shield 600. In some embodiments, the inner shield 600 includes

a plurality of structures that ensures the proper positioning of the inner shield 600 in the

connector 200. Like the printed circuit board 500 and the outer shield 300, the inner

shield 600 can include a plurality of openings and tabs to interact with the arms of the

sensor assembly receiver 400b such that the inner shield 600 is retained in a proper

configuration on the sensor assembly receiver 400b and in the connector 200. The inner

shield 600 has a first opening 630, a second opening 640, and a distal tab 690. As

discussed earlier, the first opening 630 and second opening 640 are aligned with the first

proximal opening 540 and second proximal opening 550 of the printed circuit board 500

respectively. These openings are disposed about the first arm 465b and second arm 475b

of the sensor assembly receiver 400b. As well, the printed circuit board 500 and inner

shield 600 are secured by the first proximal tab 460b and the second proximal tab 470b.

The inner shield 600 further has a distal tab 690. The distal tab 690 protrudes from the

distal end of the inner shield 600 and, as described above, can be retained by the opening

484b of the distal arm 485b of the sensor assembly receiver 400b.



[0052] The inner shield 600 can also include a plurality of legs to secure the

inner shield 600 on the sensor assembly receiver 400b As shown in FIG. 6, the inner

shield 600 has a first leg 610 and a second leg 620 located at the proximal end of the

ner shield 600. As can be seen in FIG. 4A, tl e sensor assembly receiver 400b has a

plurality of gaps 492b that are located on either side of the proximal end of the sensor

assembly receiver 400b. n some embodiments, the gaps 492b are formed on the side of

the sensor assembly receiver 400b by the space between the proximal end of the arm (e.g.

the first arm 465b or tl e second arm 475b) and the distal side of the proximal end 4 b of

the sensor assembly receiver 400b. The gaps 492b can be configured to fit the width of

the legs (e.g. the first leg 610 and second leg 620) and secure the inner shield 600 in place

to prevent it from moving relative to the sensor assembly receiver 400b. In this

embodiment, tlie first leg 610 and second leg 620 bring the proximal shelf 670 such that it

lies flush against tlie distal side of the proximal end 4 b of the sensor assembly receiver

400b.

|0Θ53] The inner shield 600 can also include a number of structures so as to

retain and properly position the printed circuit board 500 on the surface of the printed

circuit board 500 As shown in FIG. 6, the inner shield 600 can have a plurality of

connector pins 660 and a proximal shelf 670. As discussed above the plurality of

connector pins 660 can align with the plurality of large holes 520 of the printed circuit

board 500 such that the large holes 520 are configured to be disposed about the connector

pins 660. The inner shield 600 also includes a plurality of pogo pin holes 650. The

plurality pogo pin holes 650 are located in a staggered configuration such that each of the

plurality of the pogo pin holes 650 can be aligned to correspond with the small holes 510

of the printed circuit board 500. The connector pin 660 of the inner shield 600 can

interact with the large holes 520 to maintain the passageway created by the small holes

510 and pogo pin holes 650. This connection can be further seen in FIG. 7. FIG. 7

shows a bottom view of the inner shield 600 with the printed circuit board 500 aligned

over it. The pogo pin holes 650 of the inner shield 600 can be larger in diameter than the

small holes 0 of tlie printed circuit board 500. In the embodiment shown in FIG. 7,

each of the small holes 5 0 can be coaxially aligned with each of the pogo pin holes 650

so as to allow a pogo pin 00 to be retained and move within the passage (e.g. channel,

pathway) created by the pogo pin hole 650 and small hole 510.



[0054] As can be seen in FIGS. 8A and , the pogo pin holes 650 are

configured such that the plurality of pogo pins 1000 are positioned in the pogo pin holes

650 such that both ends of each of the pogo pins 1000 can protrude from the inner shield

600 The distal end 1 10 of the pogo pins 1000 contacts the printed circuit board 500 and

allows for an electrical connection to be formed between the printed circuit board 500 and

the pogo pins 1000. As will be further discussed below, the small holes 510 of the

printed circuit board 500 and the internal stnicture of each of the pogo pin holes 650 help

to retain each of the pogo pins 1000 to prevent it from moving out of the pogo pin holes

650 of the inner shield 600. Also, as will be discussed below, the pogo pins 1000 are

retained in a staggered configuration that can accommodate sensors with a range of

electrical contacts. This staggered configuration can help to reduce the profile of the

connector 2.00 and allow the same connector 200 structure to be used in a large number of

sensors.

[0055] In some examples, the connector 200 can have internal components

(e.g. the sensor assembly receiver, printed circuit board, and inner shield) with different

configurations. FIGS, 4C - D, 5B, 6B, 7B, and 8C - D, illustrate another embodiment of

the internal components of the connector 200.

[0056] FIGS. 4C - 4D illustrate a perspective side and back view of another

embodiment of connector 200 with the outer shield 300 removed. As discussed above,

the outer shield 300 retains a plurality of interior parts of the connector 200. In some

embodiments, this includes the sensor assembly receiver 400c, the printed circuit board

500b, and the inner shield 600b. As pictured here, the inner shield 600b and the printed

circuit board 500b can be stacked and located above the sensor assembly receiver 400c.

In some configurations, the inner shield 600b can be sandwiched between the printed

circuit board 500b and the sensor assembly receiver 400c.

[0057] The printed circuit board 500b can have a plurality of openings so as to

secure the printed circuit board 500b on the inner shield 600b. As will be discussed in

more detail below, the printed circuit board 500b can include a plurality of large holes

520b that are disposed about the connector pin 660b of the inner shield 600b.

[0058] The sensor assembly receiver 400c can include a plurality of arms that

secure the inner shield 600b to the sensor assembly receiver 400c so as to prevent

movement of the inner shield 600b relative to the sensor assembly receiver 400c. In

some embodiments the sensor assembly receiver 400c can include a first arm 460c, a



second arm 470c, and a distal ar 480c As seen in FIGS. 4C and 4D, in some

embodiments the first arm 460c and second arm 470c can be located on the proximal end

410c of the sensor assembly receiver 400c. In one embodiment, the first arm 460c and

second arm 470c extend away from the body 490c.

[0059] Similarly, in some embodiments, the inner shield 600b can include a

plurality of aims that are configured to engage with the sensor assembly receiver 400c in

order to secure the sensor assembly receiver 400c to the inner shield 600b. In one

embodiment, the inner shield 600b can include a first arm 6 b, a second arm 620b, and a

distal arm 630b. In some embodiments, the first arm 610b and second arm 620b can be

located on the proximal end of the inner shield 600b and the first arm 610b and second

arm 620b extend outward from the inner shield 600b. The distal arm 630b can be located

on the distal end of the first arm 6 0b. In some embodiments, the distal arm 630b can be

composed of two legs 635 b that extend away from the distal end of the inner shield 600b.

In some embodiments, the two legs 635b bend away from the distal end of the inner

shield 600b. In some embodiments, the ends of the two legs 635b have a connected end

640b and form an opening.

[0060] FIGS. 4C - 4D illustrate one example of the connections between the

sensor assembly receiver 400c and the inner shield 600b on the proximal end. In some

embodiments, the first arm 460c and second arm 470c can extend outward to engage the

proximal end of the inner shield 600b. In some variants, this engagement can allow the

proximal shelf 670b o lie flush against the distal surface of the proximal end 410c of the

sensor assembly receiver 400c. In some embodiments, the proximal shelf 670b is located

between the first arm 460c and the second arm 470c.

[0061] FIG. 4 provides an illustration of one example of the connection

between the sensor assembly receiver 400c and the inner shield 600b. As illustrated, the

two legs 635b of the connected end 640b of the distal arm 630b can form an opening. As

seen in FIG. 4D, the opening can allow the distal tab 485c of the distal am 480c to

protrude over the top surface of the connected end 640b. In some embodiments, this

connection can prevent the inner shield 600b and sensor assembly receiver 400c from

moving relative to each other. As well, as was discussed above, this securement can

ensure the proper placement of the plurality of pogo pins 1000 within the body of the

sensor assembly receiver 400c.



[0062] FIGS. SB, 6B - C, 7B, and 8C 8D provide various views of

alternative embodiments of the printed circuit board 500b and inner shield 600b with and

without the pogo pms 1000 inserted through the printed circuit board 500b and inner

shield 600b FIG. 5B shows a bottom perspective view of the printed circuit board 500b.

FIG. 6B shows a perspective view of the inner shield 600b with a plurality of pogo pins

1000 located through the holes of the printed circuit board 500b. FIG. 6C illustrates

another perspective view of the inner shield 600b with the pogo pins 1000 removed.

FIG. 7B shows a bottom view of the interconnected printed circuit board 500b and inner

shield 600b without the pogo pins 1000. Finally, FIGS. 8C - 8D illustrate a top and

bottom perspective view of the interconnected printed circuit board 500b and inner shield

600b with a plurality of pogo pins 000 inserted in the aligned holes of the printed circuit

board 500b and inner shield 600b.

[0063] The printed circuit board 500b is similar to the printed circuit board

500 described above in FIG. 5 . Like the printed circuit board 500, the printed circuit

board 500b can include a plurality of small holes 510b, large holes 520b, and outer holes

540b. Like the printed circuit board 500, the printed circuit board 500b can include small

holes 5 b that can accommodate the plurality of pogo pms 000. As well, like the large

holes 520 of the printed circuit board 500, the large holes 520b can accommodate the

plurality of connector pins 660b of the inner shield 600b. As noted above, in some

embodiments, the plurality of connector pms 660b can retain the printed circuit board

500b to the inner shield 600b. As seen in FIG. SB, the small holes 5 0 can be located on

the printed circuit board 500b in a staggered configuration. Each of the small holes 510b

can be disposed about a pogo pin 1000 and allow for a portion of the pogo pin 1000 to

protrude through the printed circuit board 500b. In some embodiments, electrical

contacts 515b can be located on the inside surface of each of the small holes 510b.

Finally, in some embodiments, the printed circuit board 500b can include a plurality of

outer holes 540b located near the border of the printed circuit board 500b. In some

embodiments, each of the outer holes 540b can include electrical contacts 545b on the

inside surface of the outer holes 540b. In some examples, the electrical contacts 545b can

provide an electrical connection between the printed circuit board 500b and the attached

cable.

[0064] FIG. 6B illustrates another embodiment of the inner shield. FIG. 6B

illustrates an inner shield 600b with a plurality of pogo pins 1000 located inner shield



600b. In some embodiments, the inner shield 600b can include a plurality of structures

that ensures the proper positioning of the inner shield 600b in the connector 200b. As

discussed above, the inner shield 600b can include a plurality of structures to interact

with sensor assembly receiver 400c and the printed circuit board 500b such that the inner

shield 600b is retained in a proper configuration on the sensor assembly receiver 400c

and in the connector 200

[0065] The inner shield 600b can also include a number of structures so as to

retain and properly position the printed circuit board 500b on the surface of the printed

circuit board 500b. As shown in FIG. 6C, the inner shield 600b can have a plurality of

connector pins 660b and a proximal shelf 670b. As discussed above the plurality of

connector pins 660b can align with the plurality of large holes 520b of the printed circuit

board 500b such that the large holes 520b are configured to be disposed about the

connector pms 660b. The inner shield 600b can also include a plurality of pogo pin holes

650b. The plurality pogo pin holes 650b can be located in a staggered configuration such

that each of the plurality of the pogo pin holes 650b can be aligned to correspond with the

small holes 0b of the printed circuit board 500b. The connector pin 660b of the inner

shield 600b can interact with the large holes 520b to maintain the passageway created by

the small holes 510b and pogo pin holes 650b.

|0Θ66] This connection can be further seen in FIG. 7B. FIG. 7B shows a

bottom view of the inner shield 600b with the printed circuit board 500b aligned over it.

The pogo pin holes 650b of the inner shield 600b can be larger in diameter than the small

holes 510b of the printed circuit board 500b. In the embodiment shown in FIG. 7B, each

of the small holes 510b can be coaxially aligned with each of the pogo pin holes 650b so

as to allow a pogo pin 1000 to be retained and move within the passage (e.g. channel,

pathway) created by the pogo pin hole 650b and small hole 510b.

[0067] As can be seen in FIGS. 8C - , as was illustrated above in FIGS.

8A - B, the pogo pin holes 650b can be configured such that the plurality of pogo pins

1000 are positioned in the pogo pin holes 650b such that both ends of each of the pogo

pins 1000 can protrude from the inner shield 600b. The distal end 10 of the pogo pins

000 contacts the printed circuit board 500b and allows for an electrical connection to be

formed between the electrical contacts 545b of the printed circuit board 500b and the

pogo pins 1000. As will be further discussed below, the small holes 510b of the printed

circuit board 500b and the internal structure of each of the pogo pin holes 650b can help



to retain each of the pogo pins 1000 to prevent it from moving out of the pogo pin holes

650b of the inner shield 600b. Also, as will be discussed below, the pogo pins 1000 are

retained in a staggered configuration that can accommodate sensors with a range of

electrical contacts. This staggered configuration can help to reduce the profile of the

connector 200 and allow the same connector 200 structure to be used in a large number of

sensors. This is partly because the staggered configuration allows more separate

connection points than would otherwise fit in the same space without a staggered

configuration.

[0068] Each connector 200 contains a plurality of pogo pins 00 that help to

establish the electrical connection b t en the electrical contacts of the sensor assembly

800a and the connector 200 as seen in the complete assembly 100 of FIG. 1. Pogo pins

can be made in a variety of shapes and sizes and usually take the form of a slender

cylinder containing two spring loaded pins.

[0069] FIG. 9A - 9C illustrate multiple views of some embodiments of a

pogo pin 1000. FIG. 9A shows a perspective view of a pogo pin 1000, FIG. 9B shows a

cross section of the pogo pin 1000, and FIG. 9C shows the inside components of the

pogo pins 1000. FIG. 9D - 9E illustrate two figures showing the pogo pins 1000

retained between the printed circuit board 500 and inner shield 600. FIG. 9D provides a

cross-sectional example of the inner shield 600 with a plurality of pogo pins 1000

disposed within the pogo pm holes 650 of the inner shield 600. FIG. 9E provides a

cross-sectional example of a plurality of pogo pins 000 contained between the printed

circuit board 500 and inner shield 600.

[0070] As can be seen in FIGS 9A - 9C, in one embodiment the pogo pin

1000 can include four structures - a plunger 1100, a hollow barrel 1140, a spring 80,

and a contact tip 1170. The hollow barrel 1 40 houses the plunger 1100, spring 80,

and contact tip 1170. Further, the hollow barrel 40 disposed about the spring 80.

The pogo pins 1000 can be made of a conductive material and are configured such that

the spring 80 can push against both the plunger 1100 and the contact tip 70 to move

both parts such that an electrical connection is established through the pogo pin 1000.

[0071] The hollow barrel 1140 has a distal opening 1150 and proximal

opening 160 to allow the plunger 100 and contact tip 1 0 to protrude from the hollow

barrel 1140 respectively. As can be seen in FIG. 9A - 9B, the hollow barrel 40

includes a distal edge 1142 and a proximal edge 1144 that helps to contain the pogo pins



1000 in the interior structure of the pogo pin holes 650 of the inner shield 600 As will be

discussed further below, the interior structure of the pogo pin holes 650 along with the

location of the small holes 510 of the printed circuit board 500 retain the pogo pins 1000

between the printed circuit board 500 and inner shield 600. Tire hollow barrel 1 40 can

also include an inner lip 1146 on the inside surface of the hollow barrel 1140 near the

proximal opening 160. As will be discussed in more detail, the inner lip 1 46 can

interact with the outer surface of the distal end of the contact tip 1 70 to prevent the

contact tip 1170 from exiting out from the proximal opening 1160 of the hollow barrel

1140.

[0072] The plunger 1100 includes a distal end 1110, stopper 20, and

cylindrical proximal end 1130. As is seen in FIG. 9B and 9C, the cylindrical proximal

end 1130 is disposed within the coils of the spring 80. The stopper 20 is located

distal to the cylindrical proximal end 30 and has a cylindrical structure with a diameter

that can be greater than the diameter of the coils of the spring 80 but smaller than the

diameter of the inside surface of the hollow barrel 40. The diameter of the stopper

20 allows the spring 80 to collapse against the surface of the stopper 20. The

distal end 0 of the plunger 1100 can have a cylindrical shape that has a diameter less

than or equal to the diameter of the inside surface of the hollow* barrel 40. n one

embodiment, the diameter and length of each of the distal ends 0 of the pogo pins

1000 is configured to be coaxially disposed within one of the small holes 5 0 of the

printed circuit board 0. In some embodiments, distal end 0 is configured to engage

with an electrical contact within the connector 200.

|0Θ73] The spring 1180 can be disposed coaxially within the hollow barrel

40 and assists in the driving of the plunger 1 00 and the contact tip 1170. The spring

80 can be made of a conductive material which allows the spring 1180 to connect the

sensor with the electrical contacts on the printed circuit board 500. As seen in FIG. 9B,

the spring 1180 is partially disposed within the hollow barrel 1140 and can extend past

the proximal opening 1160 of the hollow barrel 140. As discussed earlier, the

cylindrical proximal end 1130 of the plunger 1100 is coaxially disposed within the coils

of the spring 180. Tire stopper 1120 of the plunger 100 maintains the distal most

position of the distal end of the spring 180. A proximal portion of the spring 1 80

extends out from the proximal opening 1 60 of the hollow barrel 1 40 and is coaxially

disposed within the hollow center 1 74 of the contact tip 1 70 As will be discussed in



more detail, the contact tip 1170 can interact with the spring 1180 (e.g. compressing,

shortening, extending, lengthening) as the contact tip 1170 moves axially along the inside

surface of the hollow barrel 1140.

[0074] The contact tip 170 can protrude from the proximal opening 1160 of

the hollow barrel 1140. T e contact tip 1170 has a distal end opening 172, a hollow

center 1174 with an internal surface, a proximal end 1 76, and a distal lip 1 8 on the

outer surface of the distal end of the contact tip 1 70. The contact tip 1170 can be made

of a conductive material. The distal end opening 1172 of the contact tip 70 allows the

spring 180 to extend coaxia!ly into the hollow center 1 74 of the contact tip 170. As

discussed above, the hollow center 1174 of the contact tip 1170 is disposed about the

proximal end of the spring 180 and movement of the contact tip 1 0 within the hollow

barrel 1140 causes the interaction of the inside surface of the contact tip 170 with the

proximal end of the spring 1180. This interaction causes the spring 1180 to either

compress (e.g. shorten) or extend (e.g. lengthen). The proximal end 1176 of the contact

tip 1170 can be configured such that it can interact with the electrical contact of the

sensor assembly 800a. In some configurations, the proximal end 1176 can be tapered to

provide a consistent connection with the electrical contact of the sensor assembly 800a.

In other configurations, the proximal end 1176 has a rounded end in order to prevent

damaging the surface of the electrical contact on the sensor assembly 800a. Finally, the

distal lip 78 can have a stracture that retains the contact tip 1170 within the hollow-

barrel 40. As seen in FIG. 9B, the distal lip 78 of the distal end of the contact tip

70 interacts with the inner distal lip 78 of the hollow barrel 40 such that a distal

portion of tlie contact tip 70 is retained in tlie hollow barrel 40 . n one embodiment,

the diameter of the inner surface of the hollow barrel 40 at the inner lip 46 is

configured to be narrower than the diameter of tlie distal lip 78 but wide enough to

allow the body of the contact tip 70 to fit through. In this configuration, the interaction

between the distal lip 78 of the contact tip 70 and the inner lip 46 of the hollow-

barrel 40 prevent the contact tip 70 from fully exiting from the proximal opening

60 of the hollow barrel 140.

|0Θ75] FIGS. 9D 9E illustrate how the pogo pins 1000 are retained between

the printed circuit board 500 and inner shield 600. As can be seen in FIG. 9D, each of

the pogo pin holes 650 of the inner shield 600 has a distal opening 652 and a proximal

opening 654 The diameter of the distal opening 652 is wider than the diameter of the



proximal opening 654 and the pogo pm holes 650 is configured to retain the hollow barrel

1140 of the pogo pin 1000. In one configuration, the distal opening 652 is configured to

retain the distal edge 142 of the hollow barrel 1140 and the proximal opening 654 is

configured to retain the proximal body portion of the hollow barrel 1140. This

configuration retains the pogo pin 1000 in the inner shield 600. To prevent the pogo pins

1000 from moving out of the inner shield 600 in a distal direction, the printed circuit

board 500 is placed over inner shield 600. The small holes 510 of the printed circuit

board 500 are configured to retain the distal end 1 10 of the plunger 1100. This can

serve a multitude of purposes. For example, because the small holes 5 0 have a diameter

that accommodates the distal end 1110 but is not wide enough to accommodate the

stopper 1 20 of the plunger 1100, this retains the components of the pogo pins 1000 that

are contained within the hollow barrel 1140. As well, the small holes 510 are configured

to allow the plunger 1100 to come in contact with the electrical contacts on the printed

circuit board 500.

[0076] In operation, the position of both the printed circuit board 500 and the

inner shield 600 allow the establishment of a secure electric connection between the

electrical contact on the printed circuit board 500 and the electrical contact on the sensor

assembly 800a. As will be discussed in further detail below, as the sensor assembly 800a

is positioned in the connector 200, the profile of the sensor assembly 800a pushes the

contact tip 170 in a distal direction such that the contact tip 170 further retracts into the

hollow barrel 1140. This movement causes the proximal end of the hollow center 1174

of the contact tip 70 to compress the spring 180. This compression force can then, in

turn, force the stopper 1120 in a distal direction that brings the distal end 1110 of the

plunger 0 in contact with the electrical contacts on the printed circuit board 500. As

the pogo pins 1000 are made of a conductive material, this ensures that an electrical

connection is established between the electrical contacts on the printed circuit board 500

of the connector 200 and the electrical contact on the sensor assembly.

[0077] The connector and sensor of the complete assembly 00 are designed

such that the same general assembly of the connector and sensor could be used for a

number of different types of sensors. As discussed previously, the configuration of the

plurality of pogo pins 1000 in the connector 200 allows the connector 200 to be adapted

to accommodate a sensor with a wide range of electrical contacts. This design provides a

manufacturing benefit as the general design of the complete assembly 100 does not need



to be redesigned to accommodate every individual sensor. Instead, the configuration of

the small holes 10 and pogo pin holes 650 of the printed circuit board 500 and inner

shield 600 can vary depending on the location of the electrical contacts on the sensor.

[0078] Because the same complete assembly 0 can be used for a number of

different sensors, to assist a patient and/or medical practitioner in connecting the correct

sensor with the correct connector, the connector and sensor of the complete assembly 100

can be configured with a number of helpful structures and/or characteristics. FIGS. 10A

- 1Θ and FIGS. 11A - E illustrate two examples of corresponding connectors and

sensors respectively that are configured to assist a user with properly connecting the

correct connector o the correct sensor. FIGS. 10A - 10D illustrate two examples of

connectors that are configured to only accept the proper sensor assembly. Similarly,

FIGS. 1 A - H E illustrate two examples of corresponding sensor assemblies that are

configured to only connect with the proper connector.

[0079] FIGS. A - 10B show a front and top view of the sensor assembly-

receiver 400a. As described above, the sensor assembly receiver (here the sensor

assembly receiver 400a) has a body 490a to accommodate the male connector portion of

the sensor assembly. As discussed above, the sensor assembly receiver 400a also has a

plurality of arms - the first arm 465a, second arm 475a, and distal arm 485a - that help to

retain the printed circuit board 500 and inner shield 600 as discussed above. The body

490a has a proximal end 4 a with a tapered surface 430a that leads to the opening 420a

of the body 490a. As discussed earlier, the tapered surface can help to guide the sensor

into the opening 420a of the body 490a. The body 490a can include a receptor 445a that

accommodates a key on the sensor. This is further shown in FIG. 10B, wherein the body

490a can only accommodate a sensor with a key in the shape of the receptor 445a.

Further, the body 490a can also include a detent 440a that can interact with a similarly

shaped detent on the sensor. As discussed below, the detent 440a and the detent located

on the underside of the sensor can provide mechanical feedback to the user.

[0080] FIGS. A - 11C shows a front and bottom view of the sensor

assembly 800a that is configured to fit into the body 490a of the sensor assembly receiver

400a. The sensor assembly 800a has a connector assembly 840a that can accommodate a

sensor. As can be seen in FIGS. A 11B, the connector assembly 840a includes a top

connector assembly 842a and a bottom connector assembly 844a. The top connector

assembly 842a can connect with the distal portion of the bottom connector assembly



844a. As the top connector assembly 842a and bottom connector assembly 844a are

connected, the distal end 850a and the opening 880a can accommodate a sensor between

the two parts of the connector assembly 840a. The proximal end of the top connector

assembly 842a has a tapered surface 820a that is configured to fit against the tapered

surface 430a of the sensor assembly receiver 400b. The top connector assembly 842a can

accommodate a label 830a. As will be discussed further below, the label 830a can vary

so as to indicate the type of sensor accommodated by the sensor assembly 800a. As can

be seen in FIGS. 11A - 11C, the proximal end 870a of the bottom connector assembly

844a includes a sensor tab 10a that has a sensor side 2a, lip 4a, and a key 860a and

a key detent 865a on the bottom of the sensor side 2a. The sensor side 2a has an

opening that accommodates for the sensor and the lip 14a on the proximal end of the

sensor tab 0a ensures the placement of the sensor on the sensor side 812a. On the

reverse side of the sensor tab 0a is a key 860a. As will be discussed in further detail,

the key 860a is configured to fit the detent 440a of the sensor assembly receiver 400a

discussed above. As well, as will be discussed in further detail below, the key 860a is

configured to engage with the receptor 445a of the sensor assembly receiver 400a.

|0081] In operation, as discussed earlier, the sensor assembly 800a can have a

number of configurations to facilitate the connection between the sensor assembly 800a

and the sensor assembly receiver 400a. Further, the sensor assembly 800a and sensor

assembly receiver 400a can have a number of other configurations to ensure that the

correct sensor assembly 800a is connected to the proper sensor assembly receiver 400a.

As discussed above, the tapered surface 820a corresponds with the tapered surface 430a

of the sensor assembly receiver 400a and can help to guide the sensor tab a into the

opening 420a of the body 490a. As discussed above, each sensor assembly has a key that

corresponds with the detent of the corresponding sensory assembly receiver of the

connector 200. Here, the key 860a from FIG. C is configured to fit the receptor 445a

of the sensor assembly receiver 400a. As can be seen in FIGS. 10B and 1 C, the shape

of the receptor 445a is shaped to receive the key 860a of the sensor assembly 800a. The

location of the key 860a and the receptor 445a also ensure that the sensor assembly 800a

is inserted into the sensor assembly receiver 400a with the sensor side 8 2a up. Further,

as discussed above, the underside of the sensor tab 810a includes a key detent 865a that

can be engaged with the detent 440a located on the bottom surface of the sensor assembly

receiver 400a. Once inserted, the sensor tab 810a and the detent 440a can engage to



provide mechanical feedback to the user. As will be discussed in further detail below, the

sensor has a number of electrical contacts that will interact with the pogo pins 1000

shown in previous figures. This connection will ensure that an electrical connection is

created between the connector 200 and the sensor assembly.

[0082] Finally, in some embodiments, the sensor assembly receiver 400a can

have the same color as the label 830a of the sensor assembly 800a. For example, the

sensor assembly receiver 400a and the label 830a of the sensor assembly 800a can both

have a red color, a blue color, a black color, or a gray color. In this embodiment, when

the sensor assembly receiver 400a is assembled inside the connector 200, the colored top

tab 450a and the colored tapered surface 430a are visible from the outer jacket 2.10 of the

connector 200. The matching colors of the visible portions of the sensor assembly

receiver 400a and the label 830a allow the user to identify visually whether the correct

connector 200 is attached to the correct sensor assembly. In some embodiments, the

sensor assembly receiver 400a can have a color indicator on the tapered surface 430a and

the top tab 450a. In some examples, this provides the user with a visual indicator as to

what sensor assembly can be properly inserted into the connector. Because the tapered

surface 430a of the sensor assembly receiver 400a is no longer visible once the sensor

assembly 800a is inserted, in some embodiments, the top tab 450a can serve as a visual

indicator to the user regarding the type of sensor the complete assembly 100 includes.

[0083] In order to prevent improper connections between different connectors

and sensor assemblies, different connectors can have different detents. The

corresponding sensor assemblies, in turn, will have keys that correspond with the

connecting detent. FIGS. OC - 10D and FIGS. 11D - H E illustrate another example

complete assembly 100 where the sensor assembly receiver 400b and sensor assembly

800b have corresponding receptor 445b and key 860b and corresponding detent 440b and

key detent 865b. As seen in FIGS. OC - 10D, the sensor assembly receiver 400b has

the same construction as the sensor assembly receiver 400a except the receptor 445b and

detent 440b of the body 490b have a different configuration than the receptor 445a and

detent 440a of the sensor assembly receiver 400a. FIGS. 1D - E illustrate the sensor

assembly 800b that has the same construction as the sensor assembly 800a except the key

860b has a different configuration than the key 860a. The key 860b is configured to

interact with the receptor 445b. Therefore, the sensor assembly receiver 400b is

configured such that it can only be inserted into a connector 200 with a sensor assembly



800b. Further, as discussed earlier, the label 830b has a different design than the label

830a and can help a user identify the sensor attached to the sensor assembly 800b. As

well, the sensor assembly receiver 400b can have the same color as the label 830b of the

sensor assembly 800b. As discussed earlier, the sensor assembly receiver 400b and label

830b of the sensor assembly 800b can both have a red color, a blue color, a black color,

or a gray color. Because the top tab 450b and the 320b are visible from the outer jacket

210 of the connector 200, the user is readily able to identify that the sensor assembly

800b can be properly inserted into the connector 200 with a sensor assembly receiver

400b.

[0084] As discussed above, the detent can provide the user with a mechanical

'locking" feel as the proximal end of the sensor assembly is inserted into the connector.

In addition to the interaction between the detent located on the sensor assembly and

sensor assembly receiver, this is accomplished by the interaction between the pogo pins

1000 and the sensor side 1 a of the sensor tab 0a . In the connector 200, as seen in

FIG. 2B, the pogo pins 00 extend from the inner shield 600 into the body 490a of the

sensor assembly receiver 400a. As the sensor tab 0a is inserted into the body 490a the

key detent 865a of the sensor assembly 800a begins to engage with the detent 440a of the

sensor assembly receiver 400a. The insertion of the sensor tab 0a causes the surface of

the sensor side 2a to contact the proximal end 76 and retract the contact tip 70

distally into the hollow barrel 40. Once the proximal end of the sensor assembly 800a

is fully inserted into the body 490a, the spring force of the springs 80 in the plurality of

pogo pins 1000 can push the contact tip 70 in a proximal direction - causing the

contact tip 70 to extend out of the proximal opening 60 of the hollow barrel 40.

As the contact tip 70 of the plurality of pogo pins 1000 extend outwards, the proximal

end of the sensor assembly receiver 400a will be pushed downward such that the key-

detent 865a and detent 440a are activated (e.g. fully engaged). This interaction can

further provide the user with a mechanical 'locking' feel which provides a tactile

indication to the user that the sensor assembly has been properly inserted into the

connector 200.

085] FIGS. 10E - and FIGS. 11F - H provide an alternative

embodiment of the engagement between e sensor assembly and sensor assembly-

receiver. In some embodiments, the sensor assembly receiver and sensor assembly can

engage to reduce the wear on the electrical contacts on the surface of the sensor assembly.



In some embodiments, the sensor assembly includes a structure on the proximal end to

prevent jamming and to ensure that the sensor assembly enters the sensor assembly

receiver at the correct angle

[0086] In some embodiments, the sensor assembly receiver and sensor

assembly can be configured to reduce the wear on the surface of the sensor assembly. As

discussed above, as the sensor assembly is inserted into the sensor assembly receiver, the

pogo pins can contact the traces located on the surface of the sensor assembly. As will be

discussed below, because the pogo pins can be spring loaded in order to better contact the

traces located on the surface of the sensor assembly, repeated insertions of the sensor

assembly can cause significant wear on the surface of the sensor assembly receiver.

FIGS. 10E - K, 11F - I , and 14A - I illustrate an embodiment of the sensor assembly

and sensor assembly receiver that can be configured to reduce the wear on the sensor

surface of the sensor assembly.

[0087] FIGS. 10E - G illustrates one embodiment of a sensor assembly

receiver configured to reduce the wear of the sensor surface of the sensor assembly. As

can be seen, in some embodiments, the sensor assembly receiver 400c is very similar to

the sensor assembly receiver illustrated in FIGS. 10A D . The sensor assembly receiver

400c can include a proximal end 410c and a body 490c. n some embodiments, the

proximal end 410c can include a tapered surface 430c and an opening 420c. In some

embodiments, the proximal end 410c includes a top tab 450c. As discussed above, the

top tab 450c and the tapered surface 430c of the proximal end 410c can have a color that

corresponds with a portion of the sensor assembly in order to provide a visual indication

to the user that the correct sensor assembly has been attached to the property connector

with the corresponding sensor assembly receiver. In some embodiments, as discussed

above, the sensor assembly receiver 400c can include a plurality of arms that allow the

sensor assembly receiver 400c to be secured within the connector 200. Like the sensor

assembly receivers discussed above, the sensor assembly receiver 400c can include a first

arm 460c, a second arm 470c, distal arm 480c, and distal tab 485c. FIGS. 10H - K

illustrates two additional embodiments of sensor assembly receivers configured to reduce

the wear of the sensor surface of the sensor assembly. FIGS. 10H - I illustrates the

sensor assembly receiver 400d and FIGS. 10 - K illustrates the sensor assembly

receiver 400e. The sensor assembly receiver 400d and sensor assembly receiver 400e can



similarly include the parts described with regard to sensor assembly receiver 400a, sensor

assembly receiver 400b, and sensor assembly receiver 400c described above

[0088] Tire sensor assembly receiver embodiments illustrated in FIGS, ΘΕ -

K, like the sensor assembly receivers illustrated in FIGS, 10A D, is configured to

receive a key from a corresponding sensor assembly. In some embodiments, the sensor

assembly receiver embodiments are also configured to include a detent structure that can

interact with a corresponding detent structure on the underside of the sensor assembly to

provide mechanical feedback. In some embodiments, the sensor assembly receiver

includes a ramp that can raise the sensor assembly within the sensor assembly receiver.

|0089] FIGS. 10E - G, illustrates a sensor assembly receiver 400c that can

include a receptor 445c and a detent 440c. As can be better seen in FIGS. 10F - G, the

sensor assembly receiver 400c includes a receptor 445c that is located on two sides of the

bottom surface 443c of the sensor assembly receiver 400c. The receptor 445c of the

sensor assembly receiver 400c can include receptor protrusions 447c near the distal end

of the sensor assembly receiver 400c. The receptor protrusion 447c creates a raised

portion from the receptor 445c. The receptor 445c can also include a receptor end 449c

located at the distal end of the sensor assembly receiver 400c that is no longer elevated.

The sensor assembly receiver 400c can also include a detent 440c. As can be seen in

FIG, F, the detent 440c can be located near the proximal end of the sensor assembly-

receiver 400c and form a groove in the bottom surface 443c of the sensor assembly-

receiver 400c. As well, in some embodiments, the sensor assembly receiver 400c can

include an angled surface 441c. As can be seen in FIG. 10G, the angled surface 441c

raises the bottom surface 443c.

[0090] The two embodiments illustrated in FIGS. 10H - K provide similar

structures as discussed above. FIGS. 10 - I illustrates a sensor assembly receiver 400d

that has a receptor 445d that is located at the center of the bottom surface 443d of the

sensor assembly receiver 400d. The receptor 445d of the sensor assembly receiver 400d

can include receptor protrusion 447d near the distal end of the sensor assembly receiver

400d. The receptor protrusion 447d creates a raised portion from the receptor 445d. The

receptor 445d can also include a receptor end 449d located at the distal end of the sensor

assembly receiver 400d that is not elevated. The sensor assembly receiver 400d can also

include a detent 440d. As can be seen in FIG. 10H, the detent 440d is composed of two

portions that are located on eitlier side of the proximal end of the receptor 445d and form



grooves in the bottom surface 443d of the sensor assembly receiver 400d. As well, in

some embodiments, the sensor assembly receiver 400d can include an angled surface

angled surface 441d. As can be seen in FIG, I, the angled surface 441d raises the bottom

surface 443c. FIGS. 10J - illustrates a sensor assembly receiver 400e that has a

similar configuration to the sensor assembly receiver 400d described above. In the

embodiment illustrated in sensor assembly receiver 400e, compared to the sensor

assembly receiver 400d, the receptor 445e is narrower and the two detents 440e are

longer.

|0091] As discussed above, the sensor assembly can be configured to include

a key and detent structures that are structured to engage with the sensor assembly receiver

that the sensor on the sensor assembly is configured to form an electrical connection with.

FIGS. 11F - H illustrate three embodiments of the sensor assembly. FIG 11F illustrates

a sensor assembly 800c that is configured to be inserted into a connector 200 with a

sensor assembly receiver 400c as illustrated in FIGS. 10E - G . FIG. 1 G illustrates a

sensor assembly 800d that is configured to be inserted into a connector 200 with a sensor

assembly receiver 400d as illustrated in FIGS. 10H - I . FIG. H illustrates a sensor

assembly 800e that is configured to be inserted into a connector 200 with a sensor

assembly receiver 400e as illustrated i FIGS. 10J - .

[0092] FIG. 11F illustrates the underside of the sensor tab 0c of the sensor

assembly 800c. The sensor assembly 800c can include a key 860c. In this embodiment,

the key 860c is composed of two rectangular structures on the underside of the sensor tab

810c. As will be discussed in more detail below, the key 860c is configured to engage

with the receptor 445c of the sensor assembly receiver 400c. On the proximal end 870c

of the key 860c, the key 860c can include a curved bottom receptor 876c and a protruding

bottom protrusion 874c. The bottom receptor 876c and bottom protrusion 874c can be

configured to engage with the receptor protrusion 447c and the receptor end 449c

respectively. The sensor assembly 800c can also include a key detent 865c. In some

embodiments, the key detent 865c is located near the distal end of the sensor tab 0c

between the two structures making up the key 860c. As will be discussed in more detail

below, the key detent 865c is configured to engage with the detent 440c of the sensor

assembly receiver 400c.

[0093] FIG. 11G illustrates sensor assembly 800d, another embodiment of the

underside of the sensor tab of a sensor assembly and FIG. 11M illustrates a perspective



view of the sensor tab 810d. The sensor assembly 800d can also include a key 860d. In

this embodiment, the key 860d is composed of a rectangular structure centered on the

underside of the sensor tab 810d. As will be discussed in more detail below, the key 860d

is configured to engage with the receptor 445d of the sensor assembly receiver 400d. On

the proximal end 870d of the key 860d, the key 860d can include a curved bottom

receptor 876d and a protruding bottom protrusion 874d. The bottom receptor 876d and

bottom protrusion 874d can be configured to engage with the receptor protrusion 447d

and the receptor end 449d respectively. The sensor assembly 800d can also include two

key detents 865d n some embodiments, the two key detents 865d are located near the

distal end of the sensor tab 810d on either side of the key 860d. As will be discussed in

more detail below, the two key detents 865d is configured to engage with the detents

44Od of the sensor assembly receiver 400d. FIG. 11H illustrates a sensor assembly 800e

that has a similar configuration to the sensor assembly 800d described above. In the

embodiment illustrated in sensor assembly 800e, compared to the sensor assembly 800d,

the key 860e is wider and the two key detents 865e are longer in order to engage with the

receptor 445e and detents 440e of sensor assembly receiver 400e. As well, the bottom

receptor 876d and bottom protrusion 874d are configured to engage with the receptor

protrusion 447e and receptor end 449e respectively.

|0094] In some embodiments, the sensor assemblies can include additional

structures that allow the sensor assemblies to be further secured within the connector 200.

For example, FIGS. Ill - L illustrates embodiments of sensor assemblies from FIGS.

11F H that further include structures on either side of the sensor tab that can be secured

by the connector 200. In some embodiments, the structures on either side of the sensor

tab can be configured to serve as a locking stmcture that secures the sensor tab to the

connector exhaust line 200. FIG. illustrates the sensor assembly 800c with a sensor

tab 810c that includes an indentation 890c on either side of the sensor tab 810c. As noted

above, in some embodiments, the indentations 890c can serve as a locking stmcture that

engages the connector 200. FIG. 11J illustrates the sensor assembly 800d with a sensor

tab 8 Od that includes an indentation 890d on either side of the sensor tab 810d. In some

embodiments, the indentations 890d can serve as a locking stmcture that engages the

connector 200. FIG. 11K illustrates the sensor assembly 800e with a sensor tab 810e that

includes an indentation 890e on either side of the sensor tab 810e. In some embodiments,

the indentations 890e can serve as a locking stmcture that engages the connector 200.



[0095] In operation, the connector 200 can include a locking structure that can

be configured to interact with the indentations on either side of the sensor tab. In some

embodiments, this locking structure prevents movement within the connector 200 In

some variants, the connector 200 further includes an unlocking mechanism that releases

the locking structure from the sensor tab. In some examples, the sensor assembly cannot

be removed from the connector 200 without first actuating the unlocking mechanism . In

other embodiments, the sensor tab ca include other structures that allow the connector

200 to secure the sensor assembly within the connector 200.

[0096] In some embodiments, the sensor assembly can include a sensor tab

with protrusions located on either side of the proximal end. In some variants, the

protrasion can ensure that the sensor assembly is inserted into the sensor assembly

receiver parallel to the pogo pins 00 that extend through the sensor assembly receiver.

In some embodiments, this can prevent the sensor assembly from being inserted at an

angle and jamming the pogo pins 1000. FIG, 11L illustrates an example of the proximal

end 870c of the sensor assembly 800c. As illustrated, in some embodiments, the

proximal end 870c of the sensor assembly 800c includes a proximal protrusion 872c on

either side of the top surface of the proximal end 870c of the sensor tab 810c. In some

embodiments, the height of the proximal protrasion 872c ensures that the sensor tab 810c

is inserted through the opening 420c at a distance from the top of the opening 420c and

therefore at a distance from the pogo pins 1000.

[0Θ97] The sensor assembly receiver embodiments illustrated in FIGS. 10E -

can reduce the wear on the surface sensor assembly through the configuration of the

receptor and detent located on the insides surface of the sensor assembly receiver. As

discussed above, the sensor assembly receiver includes a receptor that is configured to

receive a key located on the underside of the sensor assembly. As discussed above, this

ensures that the sensor assembly receiver can only receive certain sensor assemblies. As

well, it ensures that the sensor assembly is attached to the sensor assembly receiver with

the sensor side facing up so as to properly form an electrical connection with the pogo

pins located inside the connector. In some embodiments, the detent located inside the

sensor assembly receiver can engage with a corresponding detent located on the

underside of the sensor assembly. As discussed above, the detent provides the user with a

tactile or mechanical feedback to indicate to the user that the sensor assembly has been

properly inserted. In the embodiments of the sensor assembly receivers illustrated in



FIGS. 10E - K, the sensor assembly receiver includes a ramp that brings the surface of

the sensor assembly receiver

[0098] FIGS. 14A - illustrate the interaction between the sensor assembly

receiver and sensor assembly discussed above in FIGS. 10E - K and 11F - I

respectively. FIGS. 14A C illustrate the sensor assembly 800c as it is inserted into the

sensor assembly receiver 400c. FIGS. 14A - B provide a side cross-sectional view of the

sensor assembly 800c as it is incrementally inserted into the sensor assembly receiver

400c. FIG. 14C provides a top perspective two-thirds cross-sectional view of the sensor

assembly 800c as it is partially inserted into the sensor assembly receiver 400c. FIGS.

14D - F illustrate the sensor assembly 800d as it is inserted into the sensor assembly

receiver 400d. FIGS. 14D - E provide a side cross-sectionai view of the sensor assembly

800d as it is incrementally inserted into the sensor assembly receiver 400d. FIG. 14F

provides a top perspective two-thirds cross-sectionai view of the sensor assembly 800e as

it is partially inserted into the sensor assembly receiver 400e. FIGS. 14G - I illustrate

the sensor assembly 800e as it is inserted into the sensor assembly receiver 400e. FIGS.

14G provide a side cross-sectional view of the sensor assembly 800e as it is

incrementally inserted into the sensor assembly receiver 400e. FIG. 14 provides a top

perspective two-thirds cross-sectional view of the sensor assembly 800c as it is partially

inserted into the sensor assembly receiver 400e.

|0Θ99] In operation, as discussed above, in some embodiments the sensor

assembly and sensor assembly receiver can interact to reduce the wear on the top surface

of the sensor assembly as its received in the sensor assembly receiver. As illustrated in

FIG. 14A, as the sensor assembly 800c is inserted into the sensor assembly receiver

400c, the sensor side 8 2c of the sensor tab 810c can interact with the plurality of pogo

pins 1000 that extend downward into the sensor assembly receiver 400c. Because each of

the plurality of pogo pins 1000 can be spring loaded, the closer the sensor side 8 2c is to

the pogo pins 00, the greater the pressure is exerted on the sensor side 812c of the

sensor tab 810c as the sensor assembly 800c is inserted. In some embodiments, this can

cause increased wear of the sensor on the sensor assembly 800c. In some examples, as

illustrated in FIGS. 14A - B, wear on the sensor side 812c of the sensor tab 810c s

reduced by creating two levels on the bottom surface 443c of the sensor assembly

receiver 400c for the sensor assembly 800c to move against. As is illustrated in FIG.

14A, when the sensor assembly 800c is first inserted into the sensor assembly receiver



400c, the sensor tab 810c moves adjacent to the bottom surface 443c. In some

embodiments, the bottom surface 443c is configured such that it reduces the interaction

and pressure placed on the sensor side 8 2c by the plurality of pogo pins 1000. Then, as

illustrated in FIG. 14B, as the sensor tab 810c of the sensor assembly 800c is further

inserted into sensor assembly 800c, an angled surface 441c of the bottom surface 443c

serves as a ramp to move the sensor tab c to an elevated level. In some embodiments,

the sensor tab 810c further includes a ramp 815c on the distal end that can also serve to

move the sensor tab 10c to an elevated level. This elevated level brings the sensor tab

810c closer against the plurality of pogo pins 1000 in order to provide a more secure

electrical connection with the sensor assembly receiver 400c. In some embodiments, the

key detent 865c and detent 440c, in addition to providing the user with a mechanical

feedback, can serve to lock the sensor tab 810c of the sensor assembly 800c in the

elevated configuration. In addition, in some examples, as illustrated in FIG. 14C, the

bottom receptor 876c and bottom protrusion 874c located at the proximal end 870c of the

sensor tab 0c can interact with the receptor protrusion 447c and receptor end 449c of

the sensor assembly receiver 400c to secure the sensor assembly 800c in the sensor

assembly receiver 400c. As illustrated in FIGS. 14D - F and 14G - I, the sensor

assembly 800d and sensor assembly receiver 400d and sensor assembly 800e and sensor

assembly receiver 400e interact in a similar or identical manner as discussed above.

These embodiments further illustrate the goal of reducing wear on the sensor side of the

sensor tab in various embodiments. The numbering convention of FIGS. 14A C

applies to FIGS. 14D - F except the "c" s replaced with a "d" and FIGS. 4G - I

except the "c" is replaced with an "e."

[0100] As discussed above, one of the advantages of the present design is the

ability of the connector and sensor assembly to accommodate various sensors with a wide

range of electrical contacts. This is accomplished through the use of pogo pins 1000 and

a sensor with a plurality of electrical contacts on its surface. As will discussed more fully

below, becau se the connector 200 can accommodate a large number of electrical contacts,

the configuration of the pogo pins 1000 in the connector 200 is important to prevent short

circuiting.

[0101] As discussed above, the sensor assembly can accommodate different

sensors. For example, as shown in FIGS. 11A - 11C, the sensor assembly 800a has a

connector assembly 840a has a top connector assembly 842a and bottom connector



assembly 844a that ca accommodate and retain the sensor. Tire proximal end of the

sensor has a plurality of electrical contacts on the sensor that are located on the sensor

side 812a of the sensor tab 810a FIG, 12A illustrates an example of a sensor assembly

proximal end 900 with the sensor placed on the sensor tab. The sensor assembly

proximal end 900 includes the connector assembly 970 with a sensor tab 910 and lip 930

on the proximal end. The sensor 940 is retained between the two parts of the connector

assembly 970 such that the sensor 940 protrudes from both the opening 990 of the top

connector assembly 960 and also from the distal end 980 of the connector assembly 970.

The proximal end of the sensor 940 has a plurality of electrical contacts on its surface

(e.g. electrical contact 900al, electrical contact 900b 1, electrical contact 900cl, electrical

contact 900c2, electrical contact 900dl, electrical contact 900d2, electrical contact 900el,

electrical contact 900fl, electrical contact 900gl, electrical contact 900g2) that are

configured to engage the contact tips 70 of the plurality of pogo pins 1000.

|0102] As can be seen in FIG, 12A, the staggered electrical contacts on the

surface of the sensor 940 are arranged in a plurality of rows. In the example shown in

FIG. 12A, electrical contact 900al is in one row, electrical contact 900b 1 is in a second

row, electrical contact 900c and electrical contact 900c2 are in a third row, electrical

contact 900dl and electrical contact 900d2 are in a fourth row, electrical contact 900el is

in a fifth row, electrical contact 900fT is in a sixth row, and sensor assembly proximal end

900 electrical contact g and electrical contact 900g2 is in a seventh row. As will be

further shown below, the plurality of pogo pins 1000 are arranged and retained in a

similar configuration in the inner shield 600.

[0103] FIG. 12B illustrates an embodiment of the sensor assembly proximal

end 900 wherein the plurality of traces 950 includes a ground trace 955. As seen in FIG.

12B, the ground trace 955 - labeled as trace 950 '"3" - has portions that extend from the

proximal end of the sensor tab to the proximal end of the lip 930. As illustrated in FIG.

12C, in some embodiments, the ground trace 955b is electrically connected entirely on

the surface of the sensor tab. In other embodiments, as illustrated in FIG. 12B, the

ground trace 955 has portions that are electrically connected beneath the surface of the

sensor. In other embodiments, the ground trace 955 is intermittently connected across the

surface of the sensor.

[0104] In some embodiments, the ground trace 955 can serve as a grounding

line to discharge any buildup of static electricity in the sensor assembly. In some



embodiments, to prevent damage to the connector 200 or the sensor assembly, the sensor

assembly can be discharged before certain electrical connections are formed between the

plurality of pogo pins 1000 and the traces 950 (e.g. whether some or all of the traces 950).

n some examples, in order to ground the sensor assembly before any of the plurality of

pogo pins 1000 contacts any of the plurality of traces 950, the ground trace 955 can be

configured such that a portion of the connector 200 will contact the ground trace 955

before any of the other traces 950. For example, as illustrated in FIG. 12B, in some

embodiments, the ground trace 955 extends further in a proximal direction than the other

traces in the same row (e.g. trace "10", trace ' " ", and trace "12"). In this way, as the

sensor side 920 of the sensor assembly proximal end 900 is inserted into the connector

200, a structure within the connector 200 will contact the ground trace 955 to first

discharge the sensor assembly before the plurality of pogo pins 1000 contact the

remaining traces 950 on the sensor side 920.

|010S] In order to ground the sensor assembly, a portion of the connector 200

can be grounded. In some embodiments the outer shield 300 is connected to ground. In

other embodiments, the inner shield 600 is connected to ground. As discussed above, in

some examples, a portion of the connector 200 that is configured to contact the sensor

side 920 of the sensor assembly is connected to the grounded portion of the connector 200

(for example, the outer shield 300 or the inner shield 600). In some examples, one of the

plurality of pogo p s 00 is connected to ground and can be configured to contact the

ground trace 955. In other examples, the inside surface of the connector 200 includes a

structure (for example, a protrusion or extended piece such as a flexible wire or contact)

near the opening of the connection which is configured to contact the ground trace 9 5 to

ground the sensor assembly before contact is made with any other electrically conductive

portion of the connector 200.

[0106] FIGS. 13A - 13B show an example of a connector with pogo pins

1000 thai correspond with the electrical contacts on the sensor of the corresponding

sensor assembly. The sensor assembly proximal end 1300 shown in FIG. 3A has a

connector assembly 13 0 with a top connector assembly 1320 that has an opening 1360

from which the sensor 1340 protrudes from. The sensor 340 is contained on the sensor

tab 330 and has a plurality of electrical contacts 1350. FIG. 13B shows a cross-

sectional view of the connector 1400 with a plurality of pogo pins 1000. In the example

sensor assembly and connector shown in FIGS. 13A 13B, the configuration of the



electrical contacts on the sensor 1340 and pogo pins 1000 in the connector 1400 are

arranged to establish a plurality of electrical connections between the sensor 1340 and the

connector 1400 The sensor 1340 has a plurality of electrical contacts - electrical contact

a, electrical contact bl, electrical contact b2, electrical contact cl, electrical contact c2,

electrical contact dl, electrical contact d2, electrical contact el, electrical contact e2,

electrical contact e3, electrical contact e4, electrical contact fl, electrical contact f2,

electrical contact gl, and electrical contact g2. The connector 1400 has a plurality of

pogo pins 1000 - pogo pin contact a , pogo pin contact b l ' , pogo pin contact b2', pogo

pin contact c ' , pogo pin contact c2', pogo pin contact dl', pogo pin contact d2', pogo

pin contact e l ' , pogo pin contact e2', pogo pin contact e3', pogo pin contact e4', pogo pin

contact f l ' , pogo pin contact £2', pogo pin contact gl', and pogo pin contact g2'. These

pogo pins 1000 contact the plurality of electrical contacts 1350 to establish a plurality of

electrical connections n the present example, once the sensor tab 1330 is fully inserted

mto the connector 1400, the following pogo pins contact the following electrical contacts:

pogo pin contact a ' with electrical contact a, pogo pin contact bl' with electrical contact

bl, pogo pin contact b2' with electrical contact b2, pogo pin contact cl' with electrical

contact cl, pogo pin contact c2' with electrical contact c2, pogo pin contact d l ' with

electrical contact dl, pogo pin contact e l ' with electrical contact el, pogo pin contact fl'

with electrical contact fl, pogo pin contact f2' with electrical contact f2, pogo pin contact

gl' with electrical contact gl, and pogo pin contact g2' with electrical contact g2.

[0107] As the sensor tab 1330 is inserted into the opening 1410 of the sensory

assembly receiver 1420, the pogo pins 1000 proximal to the opening 14 10 will contact the

length of the sensor 1340 before connecting with its corresponding electri cal contacts.

For example, pogo pin contact al' will contact the proximal end of the sensor 134 0

before reaching the electrical contact a . Therefore, in one configuration, to prevent short

circuiting, the electrical contacts on the sensor 1340 and the corresponding pogo pins

1000 in the connector 1400 are arranged in staggered rows to minimize the electrical

contacts that the proximal end of each of the pogo pins 1000 will touch as the sensor tab

1330 is inserted into the connector 1400. For example, as seen in FIG. 13A, the

electrical contact b l is located proximal and between the electrical contact a and

electrical contact cl. n this way, the pogo pin contact al' and pogo pin contact c on

either side of the pogo pin contact b ' will not contact the electrical contact b 1 as the

sensor tab 1330 is inserted.



[0108] Another potential benefit of the staggering of the electrical contacts on

the sensor tab 330 and the pogo pins 00 in the connector 400 is the increase in

electrical connections that a sensor can have given the configuration of the sensor tab

1330 and the inner shield 600 of the connector 1400. As discussed earlier, because of the

configuration of the pogo pins 00 and the electrical contacts o the sensor tab 1330, the

disclosed configuration of the sensor assembly and connector can accommodate sensors

requiring a large number of electrical contacts.

[0109] Although this disclosure has been disclosed in the context of certain

preferred embodiments and examples, it will be understood by those skilled in the art that

the present disclosure extends beyond the specifically disclosed embodiments to other

alternative embodiments and/or uses of the disclosure and obvious modifications and

equivalents thereof. In addition, while a number of variations of the disclosure have been

shown and described in detail, other modifications, which are within the scope of this

disclosure, will be readily apparent to those of skill in the art based upon this disclosure.

It is also contemplated that various combinations or sub-combinations of the specific

features and aspects of the embodiments may be made and still fall within the scope of

the disclosure. Accordingly, it should be understood that various features and aspects of

the disclosed embodiments can be combined with or substituted for one another in order

to form varying modes of the disclosed



WHAT IS CLAIMED IS:

. A connector and sensor assembly, the assembly including:

a connector including:

an opening with an internal surface, and

a plurality of retractable electrical connectors extending from the

internal surface; and

a sensor assembly including:

a body portion, and

a proximal end with a top side including a plurality of electrical

contacts wherein the proximal end is configured to be removably inserted

into the opening of the connector.

2 . The connector and sensor assembly of Claim I wherein the plurality of

retractable electrical connectors are pogo pins.

3 . The connector and sensor assembly of any of Claims 1-2 wherein the plurality

retractable electrical connectors are in a staggered configuration.

4 . The connector and sensor assembly of Claim 3 wherein the electrical

connectors are configured into a plurality of rows, wherein each row can include a

plurality of electrical connectors.

5 . The connector and sensor assembly of any of Claims 1-4 wherein the plurality

of electrical contacts on the sensor assembly are in a staggered configuration.

6 . The connector and sensor assembly of Claim 5 wherein the electrical contacts

are configured into a plurality of rows, wherein each row can include a plurality of

electrical contacts.

7 . The connector and sensor assembly of any of Claims 1-6 wherein the

connector includes a first color indicator and the sensor assembly include a second color

indicator, wherein the first color indicator and second color indicator are the same colors.

8 . The connector and sensor assembly of any of Claims 1-7 wherein the sensor

assembly includes a visual indicator that indicates the type of sensor assembly to a user.

9 . The connector and sensor assembly of any of Claims 1-8 further including a

first tapered surface on the proximal end of the connector and a second tapered surface on

the proximal end of the sensor assembly, and wherein the first tapered surface tapers into

the opening of the connector and the second tapered surface tapers outward.



10. The connector and sensor assembly of Claim 9 wherein the tapered surface of

the connector is configured to interact with the tapered surface of the sensory assembly.

1. The connector and sensor assembly of Claim 9 wherein the tapered surface of

the sensor assembly is configured to raise each of the plurality of retractable electrical

connectors as the sensor assembly is inserted into the opening of the connector, wherein

the tapered surface is configured to reduce the wear of the plurality of electrical contacts

on the surface of the sensor assembly.

12. The connector and sensor assembly of any of Claims 1-1 1 wherein the

plurality of electrical contacts includes an electrical contact that serves as a grounding

line.

13. The connector and sensor assembly of Claim 2, wherein the grounding line is

located near the proximal end of the sensor assembly.

14. The connector and sensor assembly of Claim 12, wherein any of the plurality

of retractable electrical connectors contacts the grounding line first before contacting any

of the remaining plurality of electrical contacts.

1 . The connector and sensor assembly of Claim 2, wherein the grounding line is

located entirely on the surface of the sensor assembly.

16. The connector and sensor assembly of Claim 2, wherein the grounding line is

partially located above the surface of the sensor assembly and partially located below the

surface of the sensor assembly.

17. T e connector and sensor assembly of Claim 12, wherein the grounding line is

intermittently connected across the surface of the sensor assembly.

18. A connector and sensor assembly, the assembly including:

a connector including:

an opening with a first surface wherein the first surface includes a

lock structure: and

a sensor assembly including:

a body portion, and

a proximal end including a key structure configured to fit into the

lock structure of the connector, and wherein the proximal end is

configured to removably insert into the opening of the connector.



19. The connector and sensor assembly of Claim 18 wherein the lock structure

includes a rectangular indentation and the key structure is a protrusion in the shape of a

rectangle.

20. The connector and sensor assembly of any of Claims 18-19 wherein the lock

structure has a plurality of centered rectangular structures and the key structure is a

protrusion configured to connect around the lock structure.

21. The connector and sensor assembly of any of Claims 18-20 wherein the lock

structure includes a first detent and the key structure includes a second detent, wherein

the first detent and second detent are configured to interact and provide a tactile feedback

to the user.

22. The connector and sensor assembly of any of Claims 18-21 wherein the lock

structure is configured to only accept the key structure of the corresponding sensor

assembly.

23. The connector and sensor assembly of any of Claims -22 further including a

first tapered surface on the proximal end of the connector and a second tapered surface on

the proximal end of the sensor assembly, and wherein the first tapered surface tapers into

the opening of the connector and the second tapered surface tapers outward.

24. The connector and sensor assembly of Claim 23 wherein the tapered surface

of the connector is configured to interact with the tapered surface of the sensory

assembly.

25. The connector and sensor assembly of Claim 23 wherein the tapered surface

of the sensor assembly is configured to raise each of the plurality of retractable electrical

connectors as the sensor assembly is inserted into the opening of the connector, wherein

the tapered surface is configured to reduce the wear of the plurality of electrical contacts

o the surface of the sensor assembly.

2.6. The connector and sensor assembly of any of Claims 18-25 wherein the

plurality of electrical contacts includes a electrical contact that serves as a grounding

line.

2.7. The connector and sensor assembly of Claim 26, wherein the grounding line is

located near the proximal end of the sensor assembly.

2.8. The connector and sensor assembly of Claim 26, wherein any of the plurality

of retractable electrical connectors contacts the grounding line first before contacting any

of the remaining plurality of electrical contacts.



29. The connector and sensor assembly of Claim 26, wherein the grounding line is

located entirely on the surface of the sensor assembly.

30. The connector and sensor assembly of Claim 26, wherein the grounding line is

partially located above the surface of the sensor assembly and partially located below the

surface of the sensor assembly.

31. The connector and sensor assembly of Claim 26 wherein the grounding line is

intermittently connected across the surface of the sensor assembly.

32. The connector and sensor assembly of any of Claims 18-31 wherein the

connector includes a first color indicator and the sensor assembly include a second color

indicator, wherein the first color indicator and second color indicator are the same colors.

33. The connector and sensor assembly of any of Claims 18-32 wherem the key

structure is a plurality of indentations located on either side of the proximal end of the

sensor assembly that can be secured by the lock structure of the connector.

34. The connector and sensor assembly of any of Claims 18-33 wherem the key

structure is a centered rectangular structure with a curved indentation at the proximal end

and a proximal lip.

35. A connector and sensor assembly, the assembly including:

a connector including:

an opening with a first surface and a second surface, wherein the

first surface and second surface are opposite each other,

a plurality of retractable electrical connectors extending from one

of the first and second surfaces, and

a lock structure on one of the first and second surfaces; and

a sensor assembly including:

a body portion including a plurality of electrical contacts and a key

structure configured to fit into the lock structure of the connector, wherein

the body portion is configured to be removably inserted into the opening

of connector.

36. The connector and sensor assembly of Claim 35 wherein the plurality of

retractable electrical connectors are pogo pins.

37. The connector and sensor assembly of any of Claims 35-36 wherein the

plurality retractable electrical connectors are in a staggered configuration.



38. The connector and sensor assembly of Claim 37 wherein the electrical

connectors are configured into a plurality of rows, wherein each row can include a

plurality of electrical connectors.

39. The connector and sensor assembly of any of Claims 35-38 wherein the

plurality of electrical contacts on the sensor assembly are in a staggered configuration

40. The connector and sensor assembly of Claim 39 wherein the electrical

contacts are configured into a plurality of rows, wherein each row can include a plurality

of electrical contacts.

41. The connector and sensor assembly of any of Claims 35-40 wherein the

connector includes a first color indicator and the sensor assembly include a second color

indicator, wherein the first color indicator and second color indicator are the same colors.

42. The connector and sensor assembly of any of Claims 35-41 wherein the sensor

assembly includes a visual indicator that indicates the type of sensor assembly to a user.

43. The connector and sensor assembly of any of Claims 35-42 further including a

first tapered surface on a proximal end of the connector and a second tapered surface on

the proximal end of the sensor assembly, and wherein the first tapered surface tapers into

the opening of the connector and the second tapered surface tapers outward.

44. The connector and sensor assembly of Claim 43 wherein the tapered surface

of the connector is configured to interact with the tapered surface of the sensory

assembly.

45. The connector and sensor assembly of Claim 43 wherein the tapered surface

of the sensor assembly is configured to raise each of the plurality of retractable electrical

connectors as the sensor assembly is inserted into the opening of the connector, wherein

the tapered surface is configured to reduce the wear of the plurality of electrical contacts

o the surface of the sensor assembly.

46. The connector and sensor assembly of any of Claims 35-45 wherein the

plurality of electrical contacts includes a electrical contact that serves as a grounding

line.

47. The connector and sensor assembly of Claim 46, wherein the grounding line is

located near the proximal end of the sensor assembly.

48. The connector and sensor assembly of Claim 46, wherein any of the plurality

of retractable electrical connectors contacts the grounding line first before contacting any

of the remaining plurality of electrical contacts.



49. The connector and sensor assembly of Claim 46, wherein the grounding line is

located entirely on the surface of the sensor assembly.

50. The connector and sensor assembly of Claim 46, wherein the grounding line is

partially located above the surface of the sensor assembly and partially located below the

surface of the sensor assembly.

51. The connector and sensor assembly of Claim 46, wherein the grounding line is

intermittently connected across the surface of the sensor assembly.

52. The connector and sensor assembly of Claim 35-51 wherein the sensor

assembly comprises a proximal end including atop side and a bottom side.

53. The connector and sensor assembly of Claim 52, wherein the plurality of

electrical contacts are located on the top side.

54. The connector and sensor assembly of Claim 52 wherein the key structure is

located on the bottom side.

55. The connector and sensor assembly of any of Claims 35-54 wherein the lock

structure includes a rectangular indentation and the key structure is a protrusion in the

shape of a rectangle.

56. The connector and sensor assembly of any of Claims 35-55 wherein the lock

structure has a plurality of centered rectangular structures and the key structure is a

protrusion configured to connect around the lock structure.

57. The connector and sensor assembly of any of Claims 35-56 wherein the lock

structure includes a first detent and the key structure includes a second detent, wherein

the first detent and second detent are configured to interact and provide a tactile feedback

to the use .

58. The connector and sensor assembly of any of Claims 35-57 wherein the lock

structure is configured to only accept the key structure of the corresponding sensor

assembly.

59. The connector and sensor assembly of any of Claims 35-58 wherein the key

structure is a plurality of indentations located on either side of the proximal end of the

sensor assembly that can be secured by the lock structure of the connector.

60. The connector and sensor assembly of any of Claims 35-59 wherein the key

structure is a centered rectangular structure with a curved indentation at the proximal end

and a proximal lip.

61. A connector and sensor assembly, the assembly including:



a connector including:

an opemng with a first surface and a second surface, wherein the

first surface and second surface are opposite each other, and wherein the

second surface includes a first and second surface that are connected by an

angled ramp,

a plurality of retractable electrical connectors extending from the

first surface, and

a lock structure located on the second surface; and

a sensor assembly including;

a body portion, and

a proximal end including a top side and a bottom side,

wherein the top side comprises a plurality of electrical

contacts and the bottom side comprises a key structure configured

to fit into the lock structure of the connector, and

wherein the proximal end is configured to be removably

inserted into the opening of the connector.

62. The connector and sensor assembly of Claim 6 1 wherein the plurality of

retractable electrical connectors are pogo pins.

63. The connector and sensor assembly of Claim 6 wherein the plurality

retractable electrical connectors are in a staggered configuration.

64. The connector and sensor assembly of Claim 63 wherein the electrical

connectors are configured into a plurality of rows, wherein each row can include a

plurality of electrical connectors.

65. The connector and sensor assembly of any of Claims 61-64 wherein the

plurality of electrical contacts on the sensor assembly are in a staggered configuration.

66. The connector and sensor assembly of Claim 65 wherein the electrical

contacts are configured into a plurality of rows, wherein each row can include a plurality

of electrical contacts.

67. The connector and sensor assembly of any of Claims 61-64 wherein the

connector includes a first color indicator and the sensor assembly include a second color

indicator, wherein the first color indicator and second color indicator are the same colors.

68. The connector and sensor assembly of any of Claims 61-67 wherein the sensor

assembly includes a visual indicator that indicates the type of sensor assembly to a user.



69. The connector and sensor assembly of any of Claims 61-68 further including a

first tapered surface on a proximal end of the connector and a second tapered surface on

the proximal end of the sensor assembly, and wherein the first tapered surface tapers into

the opening of the connector and the second tapered surface tapers outward.

70. The connector and sensor assembly of Claim 69 wherein the tapered surface

of the connector is configured to interact with the tapered surface of the sensory

assembly.

71. The connector and sensor assembly of Claim 70 wherein the tapered surface

of the sensor assembly is configured to raise each of the plurality of retractable electrical

connectors as the sensor assembly is inserted into the opening of the connector, wherein

the tapered surface is configured to reduce the wear of the plurality of electrical contacts

on the surface of the sensor assembly.

72. The connector and sensor assembly of any of Claims 61-71 wherein the

plurality of electrical contacts includes an electrical contact that serves as a grounding

line.

73. The connector and sensor assembly of Claim 72, wherein the grounding line is

located near the proximal end of the sensor assembly.

74. The connector and sensor assembly of Claim 72, wherein any of the plurality

of retractable electrical connectors contacts the grounding line first before contacting any

of the remaining plurality of electrical contacts.

75. The connector and sensor assembly of Claim 72, wherein the grounding line is

located entirely on the surface of the sensor assembly.

76. The connector and sensor assembly of Claim 72, wherein the grounding line is

partially located above the surface of the sensor assembly and partially located below the

surface of the sensor assembly.

77. The connector and sensor assembly of Claim 72, wherein the grounding line is

intermittently connected across the surface of the sensor assembly.

78. The connector and sensor assembly of any of Claims 61-77 wherein the lock

structure includes a rectangular indentation and the key structure is a protrusion in the

shape of a rectangle.

79. The connector and sensor assembly of any of Claims 61-78 wherein the lock

structure has a plurality of centered rectangular stnictures and the key structure is a

protrusion configured to connect around the lock stracture.



80. The connector and sensor assembly of any of Claims 61-79 wherein the lock

structure includes a first detent and the key structure includes a second detent, wherein

the first detent and second detent are configured to interact and provide a tactile feedback

to the user.

81. The connector and sensor assembly of any of Claims 61-80 wherein the lock

structure is configured to only accept the key structure of the corresponding sensor

assembly.

82. The connector and sensor assembly of any of Claims 61-81 wherein the key

structure is a plurality of indentations located on either side of the proximal end of the

sensor assembly that can be secured by the lock structure of the connector.

83. The connector and sensor assembly of any of Claims 61-82 wherein the key

structure is a centered rectangular structure with a curved indentation at the proximal end

and a proximal lip.

84. A male connector assembly which physically connects to and electrically

communicates with corresponding female connector, the male connector comprising:

a flat board portion;

a plurality of electrical contacts arranged on the fiat board portion in a

staggered configuration, wherein at least one of the electrical contacts is a

ground contact, the ground contact is arranged to physically contact and

electrically communicate with a corresponding electrical contact of a

female connector before any other contact comes into electrical

communication with a corresponding contact of the female connector.

85. The male connector of Claim 84 wherein the electrical contacts are configured

into a plurality of rows, wherein each row can include a plurality of electrical contacts.

86. The male connector of any of Claims 84-85 wherein the male connector

includes a color indicator that corresponds with the color indicator of the female

connector.

87. The male connector of any of Claims 84-86 wherein the male connector

includes a visual indicator that indicates the type of male connector to a user.

88. The male connector of any of Claims 84-87 further including a tapered surface

o a proximal end of the flat board portion of the male connector that is configured to

engage with a tapered surface on a proximal end of the female connector



89. The male connector of Claim 88 wherein the tapered surface on the male

connector tapers outward and the tapered surface of the female connector tapers into the

opening of the female connector.

90. The male connector any of Claims 84-89 wherein the ground contact is

located near the proximal end of the male connector.

91. The male connector any of Claims 84-90 wherein the grounding line is located

entirely on the surface of the flat board portion of the male connector.

92. The male connector of any of Claims 84-91 wherein the grounding line is

partially located above and partially located below the surface of the flat board portion.

93. The male connector of any of Claims 84-92 wherein the grounding line is

intermittently connected across the surface of the flat board portion.

94. The male connector of any of Claims 84-93, further comprising a key structure

located on the opposite surface of the plurality of electrical contacts and configured to

engage a lock structure of the female connector.

95. The male connector of Claim 94, wherein the key structure is a protrusion in

the shape of a rectangle.

96. The male connector of Claim 94 wherein the key structure includes a first

detent that is configured to interact with a second detent on the female connector to

provide a tactile feedback to the user.

97. The male connector of Claim 94 wherein the key structure is configured to

only engage the lock structure of the corresponding female connector

98. The male connector of Claim 94 wherein the key structure is a plurality of

indentations located on either side of the proximal end of the sensor assembly that can be

secured by the lock structure of the female connector.

99. The male connector of Claim 94 wherein the key structure is a centered

rectangular structure with a curved indentation at the proximal end and a proximal lip.

0 . A female connector assembly which physically connects to and electrically

communicates with corresponding male connector, the female connector comprising:

a body portion with an inside surface;

a plurality of retractable electrical connectors arranged on the inside

surface in a staggered configuration, wherein the plurality of retractable

electrical connectors are configured to physically contact and electrically

communi cate with a corresponding electrical contact of a male connector.



101. The female connector of Claim 100 wherein the plurality of retractable

electrical connectors are pogo pins.

102. The female connector of any of Claims 100-101 wherein the electrical

connectors are configured into a plurality of rows, wherein each row can include a

plurality of electrical connectors.

103. The male connector of any of Claims 100-102 wherein the female

connector includes a color indicator that corresponds with the color indicator of the male

connector

104. The female connector of any of Claims 100-103 wherein the male

connector includes a visual indicator that indicates the type of male connector to a user.

105. The female connector of any of Claims 100-104 further including a

tapered surface on a proximal end of the female connector that is configured to engage

with a tapered surface on a proximal end of the male connector.

106. The female connector of Claim 105 wherein the tapered surface on the

female connector tapers inward and the tapered surface on the male connector tapers

outward.

107. The female connector of any of Claims 100-106, further comprising a lock

structure located on a surface opposite the inside surface, wherein the lock stmcture is

configured to engage a key structure of the male connector

108. The female connector of any of Claims 100-107 wherein the lock structure

includes a rectangular indentation and the key stmcture is a protrusion in the shape of a

rectangle.

109. The female connector of Claim 108 wherein the lock stracture has a

plurality of centered rectangular structures.

110. The female connector of Claim 108 wherein the lock structure includes a

first detent that is configured to interact with a second detent on the male connector to

provide a tactile feedback to the user.

111. The female connector of Claim 108 wherein the lock structure is

configured to only accept the key stracture of the corresponding female connector.
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