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HERMAPHRODITIC ELECTRICAL CONNECTOR

BACKGROUND

[0001] Traditionally, a pair of male connector and female connector is needed for

forming electrical connection between two boards. Such connection is used in many

situations, for example, for conducting a signal or power transmission between two

devices. As a result, in order to produce pairs of connectors, it needs two different

manufacturing lines, which results in a cost increase.

[0002] Hermaphroditic connectors have been brought to the market for the purpose of

solving this problem. A pair of hermaphroditic connectors include a pair of connectors

built with same components and can be mated with each other to form electrical

connection. Traditional solutions usually require careful alignment when the user intends

to mate the two connectors together.

SUMMARY

[0003] Embodiments of the subject matter described herein generally relate to a

hermaphroditic electrical connector used for forming board-to-board connection.

[0004] One embodiment provides a hermaphroditic electrical connector. The connector

comprises: an insulating body comprising at least one installation wall and a plurality of

openings on the installation wall, and a plurality of conductive contactors coupled to the

body at the plurality of openings, each comprising at least a pair of a spring portion and a

receiving portion, such that at least one of the spring portion and the receiving portion

within the pair is configured to detachably connect to a separate electrical connector

moving towards an inner surface of the installation wall, while the other of the spring

portion and the receiving portion within the pair is configured to detachably connect to a

separate electrical connector moving towards an outer surface of the installation wall

opposite to the inner surface.

[0005] Another embodiment provides a method of manufacturing a hermaphroditic

electrical connector. The method comprises: providing an insulating body, the body

comprising at least one installation wall and a plurality of openings on the installation

wall; providing a plurality of conductive contactors, each comprising at least a pair of a

spring portion and a receiving portion; and providing the plurality of the contactors

coupled to the body at the plurality of the openings, such that at least one of the spring

portion and the receiving portion within the pair is configured to detachably connect to a

separate electrical connector moving towards an inner surface of the installation wall,



while the other of the spring portion and the receiving portion within the pair is configured

to detachably connect to a separate electrical connector moving towards an outer surface

of the installation wall opposite to the inner surface.

[0006] Yet another embodiment provides a hermaphroditic electrical connector. The

connector comprises an insulating body and a plurality of conductive contactors. The

body comprises a rectangular base, two installation walls and two connecting walls. The

two installation walls have an inner surface and an outer surface opposite to the inner

surface, the two installation walls being coupled to two opposing sides of the base and

inclined towards the inner surface, a plurality of openings being formed on each of the

installation wall the two connecting walls are coupled to the other two opposing sides of

the base and the two installation walls to form a recess on the base. The plurality of

conductive contactors distributed uniformly along longitudinal direction of the two

installation walls, the number of contactors coupled to one of the two installation walls

being the same as the number of contactors coupled to the other of the two installation

walls, each being coupled to the body by insert molding at a pair of the plurality of

openings and comprising an intermediate plate and two terminals formed at two opposing

ends of the intermediate plate for electrically connecting to external devices. The

intermediate plate comprises an elastically deformable first spring portion, being

configured to extend through one of the pair of the plurality of openings and beyond the

inner surface; an elastically deformable second spring portion, being configured to extend

in a reverse direction relative to the first spring portion; a first receiving portion; and a

second receiving portion, the second receiving portion being accessible through the other

of the pair of the plurality of openings, the first receiving portion and the second receiving

portion being coplanar with the intermediate plate and stiffer than the first spring portion

and the second spring portion; such that the first spring portion and the second receiving

portion are configured to detachably connect to a separate electrical connector moving

towards the inner surface simultaneously, while the second spring portion and the first

receiving portion are configured to detachably connect to a separate electrical connector

moving towards the outer surface.

[0007] In accordance with embodiments of the subject matter described herein, a

hermaphroditic electrical connector having a plurality of conductive contactors can be

used to electrically connect to a separate and duplicate hermaphroditic electrical

connector. One connector is able to receive another connector from a first side, and also

receive another connector from a second side normally opposite to the first side. In



addition, when a first connector is fixed onto a first board, a second connector is able to be

installed onto the first connector in two different orientations. For example, the second

connector can be turned for 180° about a center axis normal to a base of the first

connector. This realizes more flexible installation of the connector onto a board despite of

orientation prior to forming further electrical connections with external components or

devices. Due to the design of an insulating body of the connector, the connector is also

able to be self-aligned when the user is about to mate the two connectors with each other,

especially when the site to be installed cannot be directly seen or in a dark environment.

[0008] It is to be understood that this Summary is provided to introduce a selection of

concepts in a simplified form. The concepts are further described below in the Detailed

Description. This Summary is not intended to identify key features or essential features of

the claimed subject matter, nor is it intended to be used to limit the scope of the claimed

subject matter.

BRIEF DESCRIPTION OF THE DRAWINGS

[0009] FIG. 1 illustrates a perspective view of a hermaphroditic electrical connector

according to one embodiment of the subject matter described herein;

[0010] FIG. 2 illustrates a top view of the hermaphroditic electrical connector of FIG.

;

[0011] FIG. 3 illustrates a perspective view of a conductive contactor of the

hermaphroditic electrical connector of FIG. 1;

[0012] FIG. 4 illustrates an example of two conductive contactors of FIG. 3 being

mated with each other when two hermaphroditic electrical connectors of FIG. 1 are

connected together;

[0013] FIG. 5 illustrates another view of the example of two conductive contactors of

FIG. 3 being mated with each other when two hermaphroditic electrical connectors of FIG.

1 are connected together;

[0014] FIG. 6 illustrates a perspective view of the hermaphroditic electrical connector

according to another embodiment of the subject matter described herein;

[0015] FIG. 7 illustrates a top view of the hermaphroditic electrical connector of FIG.

6;

[0016] FIG. 8 illustrates a bottom view of the hermaphroditic electrical connector of

Fig. 6;

[0017] FIG. 9 illustrates a perspective view of an insulating body of the hermaphroditic

electrical connector of FIG. 6;



[0018] FIG. 10 illustrates a perspective view of a conductive contactor of the

hermaphroditic electrical connector of FIG. 6;

[0019] FIG. 11 illustrates an example of two conductive contactor of FIG. 10 being

mated with each other when two hermaphroditic electrical connectors of FIG. 6 are

connected together;

[0020] FIG. 12 illustrates an example of two hermaphroditic electrical connectors of

FIG. 6 being connected together for forming board-to-board connection;

[0021] FIG. 13 illustrates a sectional view of the two hermaphroditic electrical

connectors of FIG. 12 being connected together, showing mated contactors in the cross

section;

[0022] FIG. 14 illustrates another sectional view of the two hermaphroditic electrical

connectors of FIG. 12 being connected together, showing mated contactors in the cross

section; and

[0023] FIG. 15 illustrates a block diagram of a method of manufacturing the

hermaphroditic electrical connector in accordance with embodiments of the subject matter

described herein.

DETAILED DESCRIPTION

[0024] The subject matter described herein will now be discussed with reference to

several example embodiments. It should be understood these embodiments are discussed

only for the purpose of enabling those skilled persons in the art to better understand and

thus implement the subject matter described herein, rather than suggesting any limitations

on the scope of the subject matter.

[0025] As used herein, the term "includes" and its variants are to be read as open terms

that mean "includes, but is not limited to." The term "or" is to be read as "and/or" unless

the context clearly indicates otherwise. The term "based on" is to be read as "based at

least in part on." The term "one embodiment" and "an embodiment" are to be read as "at

least one embodiment." The term "another embodiment" is to be read as "at least one

other embodiment." Other definitions, explicit and implicit, may be included below.

[0026] FIG. 1 and FIG. 2 illustrate an example of a hermaphroditic electrical connector

100 in different views according to one embodiment of the subject matter described

herein. It is to be noted that different embodiments of the hermaphroditic electrical

connector 100, although constructed in different ways, can all realize the purpose and

concept of the subject matter described herein.

[0027] With reference to FIG. 1, the hermaphroditic electrical connector 100 includes



an insulating body 110 and a plurality of conductive contactors 120 fixed to at least a

portion of the insulating body 110. Each of the conductive contactors 120 is provided for

forming electrical connection to external components or devices, while being able to form

a detachable connection to one of the contactors on another hermaphroditic electrical

connector. Term "hermaphroditic" is described herein for a type of electrical connector

which can be used on both boards to be connected. In other words, two electrical

connectors of this type with same shape, structure and configuration can be used to mate

with each other. By using hermaphroditic electrical connectors for forming board-to-

board connection, only one kind of machine such as a molding machine is needed for

shaping the insulating body, and only one process is required for manufacturing the

contactors as well as assembling or inserting the contactors onto the insulating body. As a

result, manufacturing cost is reduced significantly while robustness or reliability is not

compromised.

[0028] With reference to FIG. 2, a plan view is shown for illustrating the insulating

body 110 as well as the plurality of conductive contactors 120 according to one example

described herein.

[0029] In one embodiment, as shown in FIG. 2, the insulating body 110 may include a

substantially rectangular base 113, which is essentially flat across the entire surface.

However, it is to be noted that the subject matter described herein does not intend to limit

the shape of the base 113. In some examples, a base may be shaped with rounded corners,

or in a shape other than a rectangle such as pentagon, hexagon and the like. In some cases,

a base can be even omitted once the hermaphroditic electrical connector can be steadily

fixed onto a board and receive another hermaphroditic electrical connector of the same

arrangement. Two hermaphroditic electrical connectors of the same arrangement means

that the two connectors share a same size, shape, material, structure, etc. meaning that they

are substantially duplicate.

[0030] The base 113 includes at least one installation wall 111 for accommodating a

number of the conductive contactors 120. In the example as shown in FIGs. 1 and 2, two

installation walls 111 can be disposed oppositely at two longitudinal ends of the base 113.

Two opposing connecting walls 114 can be disposed at the other two ends of the base 113,

each coupling to both of the installation walls 111. The base 113 can be defined to have an

inner surface and an outer surface, thus the inner surface is facing upwards as shown in

FIGs. 1 and 2 . Likewise, each of the two installation walls 111 and the two connecting

walls 114 may also have an inner surface continuing the inner surface of the base 113 and



an outer surface continuing the outer surface of the base 113. Consequently, a recess is

formed by the inner surfaces of the base 113, the installation walls 111, and the connecting

walls 114.

[0031] In one embodiment, there are provided a number of openings 112 on the

insulating body 110, specifically, along the installation wall 111. In the particular example

as shown in FIGs 1 and 2, openings 112 are evenly distributed along the installation wall

111 in a longitudinal direction defined by the longer edge of the rectangular base 113.

Each of the openings may have a substantially same height relative to the base 113 and

correspond to only one conductive contactor 120. In other words, the plurality of

conductive contactors 120 are accommodated or installed onto the installation wall 111 in

a manner that they are evenly distributed along the longitudinal direction. In addition, the

number of the openings 112 on one of the two installation walls 111 may be equal to the

number of the openings 112 on the other one of the two installation walls 111. The

particular arrangement of same number of openings 112 on both of the installation walls

111 allows receiving another hermaphroditic electrical connector of the same arrangement

in both ways, i.e., by turning 180° about a center axis normal to the base 113, the duplicate

hermaphroditic electrical connector can also be connected to the original connector. This

realizes more flexible installation of the connector onto a board despite of orientation prior

to forming further electrical connections with external components or devices.

[0032] It is shown in FIGs. 1 and 2 that each of the two installation walls 111 and the

two connecting walls 114 is tilted with certain angles, i.e., inclined from a plane defined

by the base 113 towards the respective inner surface of the two installation walls 111 and

the two connecting walls 114. As a result, the recess encircled by the two installation

walls 111 and the two connecting walls 114 has four chamfered surfaces. In other words,

the entire inner surface formed by the four inner surfaces of the two installation walls 111

and the two connecting walls 114 are tapered into the base 113 as seen from above in FIG.

2 . It is advantageous to construct the insulating body having a tapered inner surface,

because such structure enables a hermaphroditic electrical connector according to the

present subject matter described herein and a duplicate hermaphroditic electrical connector

being able to be self-aligned when the user is about to mate the two connectors with each

other, especially when the site to be installed cannot be directly seen or in a dark

environment (it is usually the case when installing a sub-board to a mother board deep

inside the case/cabinet of the device).



[0033] FIG. 3 illustrates a perspective view of the conductive contactor 120 of the

hermaphroditic electrical connector 100 according to the embodiment of the subject matter

described herein as shown in FIGs. 1 and 2 . FIG. 4 illustrates an example of two

conductive contactors 120a and 120b of FIG. 3 being mated with each other when two

hermaphroditic electrical connectors 100 of FIG. 1 are connected together; and FIG. 5

illustrates the side view of the example of FIG. 4 . Although the conductive contactors as

shown in FIGs. 3 to 5 are of the same size and shape, it is to be noted that this particular

example of the contactor can be made and shaped differently.

[0034] With reference to FIG. 3, the conductive contactor 120 includes an intermediate

plate 123, and a pair of a spring portion 121 and a receiving portion 122 is formed in the

intermediate plate 123. In one embodiment, as shown in FIG. 3, the intermediate plate

123 can be substantially flat and the spring portion 121, shaped as a prolonged bar, can be

protruding out of the plane defined by the intermediate plate 123. As shown, the receiving

portion 122 can be shaped as an edge having rounded end. Also, the end of the spring

portion 121 close to the receiving portion 122 can be also shaped to have a rounded end.

In one embodiment, the receiving portion 122 may be substantially coplanar with the

intermediate plate 123, i.e., does not protrude out of the intermediate plate 123 like the

spring portion 121 does. In this particular embodiment, the receiving portion 122 is stiffer

than the spring portion 121. As a result, the spring portion 121 can be elastically

deformable. On the other hand, the receiving portion 122 is less deformable compared

with the spring portion 121 in this particular embodiment as shown by FIG. 3 . However,

it is to be noted that the receiving portion 122 and the spring portion 121 may also be

shaped to have similar stiffness to be both elastically deformable. Although both of the

spring portion 121 and the connecting portion 122 are shown to be placed at one edge of

the conductive contactor 120, the placement of the spring portion 121 and the connecting

portion 122 is not limited, meaning that they can be displaced to the middle of the

conductive contactor 120, for example. There can also be two terminals 124 at the two

opposing ends continuing the longitudinal ends of the intermediate plate 123 used for

forming electrical connection with external components and devices by all sorts of known

interconnection means. Therefore, the two terminals 124 may be designed to be exposed

out of the insulating body 110 for ease of interconnection.

[0035] With reference to FIGs. 4 and 5, an example of an upper conductive contactors

120a and a lower conductive contactor 120b being mated with each other is depicted. As

shown, the two contactors have the same size and shape. When the upper conductive



contactors 120a and the lower conductive contactor 120b are being mutually mated, for

example, by putting the upper conductive contactor 120a downwards against the lower

conductive contact 120b, the edge of an upper receiving portion 122a of the upper

conductive contactor 120a will firstly be in contact with the tip of an lower spring portion

121b of the lower conductive contactor 120b. Then, the lower spring portion 121b will be

bended downwards due to its elastic property. After the lower spring portion 121b is

bended to an extent over a predefined threshold, the edge of the upper receiving portion

122a is overall lower than the tip of the lower spring portion 121b, causing a recovery of

the lower spring portion 121b back to its rest position in the beginning, so that the two

contactors 120a and 120b can be closely mated with each other.

[0036] When the upper conductive contactors 120a and the lower conductive contactor

120b are being separated from a mated position as described above, certain force is

applied on the upper conductive contactor 120a intending to initiate a move of the upper

conductive contactor 120a away from the lower conductive contactor 120b. After the

applied force exceeding a predefined threshold value, the upper receiving portion 122a can

squeeze the lower spring portion 121b once again downwards, and finally the upper

receiving portion 122a is detached from the lower spring portion 121b. The rounded edge

or tip of the lower spring portion 121b or the upper receiving portion 122a as described

above is useful because such design makes the installing process and detaching process as

smooth as possible, which enhances the user experience.

[0037] By referring back to FIG. 1, in one embodiment, the lower spring portion 121b

can extend through the opening 112 of its installation wall 111 of the insulating body 110

and beyond the inner surface of the installation wall 111. By this configuration, a

hermaphroditic electrical connector is easily aligned and attached to a separate and

duplicate hermaphroditic electrical connector.

[0038] It is to be understood that "upper" and "lower" are only used to describe the

relationship between the components in the figures, instead of limiting their orientation or

positioning. For example, in FIGs. 4 and 5, the lower conductive contactor 120b can be

placed above the upper conductive contactor 120a due to their similar structures and

shapes. In addition, although the spring portion 121 as shown by FIGs. 3 to 5 is tilted or

bended upwards, it can be understood that a spring portion bended downwards may also

well function.

[0039] When the conductive contactor 120 is to be attached or integrated to the

installation wall 111, according to FIGs. 1 and 2 again, in one embodiment, the conductive



contactors 120 can be fixedly attached to the outer surfaces of both of the installation walls

111 by any appropriate method. Optionally, the conductive contactors 120 can also be

fixedly attached to the inner surfaces of both of the installation walls 111. Another

possible arrangement can be that the conductive contactors 120 are coupled to the

insulating body 110 by insert molding, meaning that each of the conductive contactors 120

is inserted into the installation walls 111 with only the two terminals 124, the spring

portion 121 and the receiving portion 122 being exposed. The present subject matter

described herein does not intend to limit the way how the conductive contactor 120 is

coupled to the installation wall 111.

[0040] In one embodiment, the conductive contactor 120 can be made of a conductive

material, such as copper, which has an excellent conductivity and toughness.

[0041] In a further embodiment, the conductive contactor 120 can be plated with gold,

which provides great signal transmission properties, mating durability, and excellent

oxidation resistance against polluted environment. Additionally, the conductive contactor

120 can also be plated with nickel beneath the gold layer acting as a diffusion barrier.

Alternatively, silver can be plated for applications where low intermodulation is required,

and chrome can be plated for connectors used in harsh environment such as for military

applications.

[0042] FIGs. 6 to 14 illustrate an example of a hermaphroditic electrical connector 200

in different views according to another embodiment of the subject matter described herein.

[0043] With reference to FIGs. 6 to 8, the hermaphroditic electrical connector 200

includes an insulating body 210 and a plurality of conductive contactors 220 fixed to at

least a portion of the insulating body 210. Each of the conductive contactors 220 is

provided for forming electrical connection to external components or devices, while being

able to form a detachable connection to one of the contactors on another hermaphroditic

electrical connector. In this particular embodiment, each of the conductive contactors is

connected to another duplicate conductive contactor by forming two contact points.

[0044] With reference to FIG. 9, a perspective view is shown for illustrating the

insulating body 210 according to one example described herein.

[0045] In one embodiment, as shown in FIG. 9, the insulating body 210 may include a

substantially rectangular base 213, which is essentially flat across the entire surface. As

described above, the base may be shaped with differently, and the present subject matter

described herein does not intend to limit the configuration of the base.



[0046] The base 213 includes at least one installation wall 211 for accommodating a

number of the conductive contactors 220. In the example as shown in FIGs. 6 to 9, two

installation walls 211 can be disposed oppositely at two longitudinal ends of the base 213.

Two opposing connecting walls 214 can be disposed at the other two ends of the base 213,

each coupling to both of the installation walls 211. The base 213 can be defined to have

an inner surface and an outer surface, thus the inner surface is facing upwards as shown.

Likewise, each of the two installation walls 211 and the two connecting walls 214 may

also have an inner surface continuing the inner surface of the base 213 and an outer

surface continuing the outer surface of the base 213. Consequently, a recess is formed by

the inner surfaces of the base 213, the installation walls 211, and the connecting walls 214.

[0047] In one embodiment, there are provided a number of openings 212 on the

insulating body 210, specifically, along the installation wall 211. As can be clearly

observed in FIG 9, pairs of openings 212 are provided each (i.e., twin openings) for

receiving one single conductive contactor 220, and a plurality of the pairs are evenly

distributed along the installation wall 211 in a longitudinal direction defined by the longer

edge of the rectangular base 213. Each of the openings may have a substantially same

height relative to the base 213. In other words, the plurality of conductive contactors 220

are accommodated or installed onto the installation wall 211 in a manner that they are

evenly distributed along the longitudinal direction, and each of the conductive contactors

220 corresponds to a pair of the openings 212. In addition, the number of the openings

212 on one of the two installation walls 211 may be equal to the number of the openings

212 on the other one of the two installation walls 211. The particular arrangement of same

number of openings 212 on both of the installation walls 211 allows receiving another

hermaphroditic electrical connector of the same arrangement in both ways, i.e., by turning

180° about a center axis normal to the base 213, the duplicate hermaphroditic electrical

connector can also be connected to the original connector. This realizes more flexible

installation of the connector onto a board despite of orientation prior to forming further

electrical connections with external components or devices.

[0048] It is shown in FIGs. 6 to 9 that each of the two installation walls 211 and the two

connecting walls 214 is tilted with certain angles, i.e., inclined from a plane defined by the

base 213 towards the respective inner surface of the two installation walls 211 and the two

connecting walls 214. As a result, the recess encircled by the two installation walls 211

and the two connecting walls 214 has four chamfered surfaces. In other words, the entire

inner surface formed by the four inner surfaces of the two installation walls 211 and the



two connecting walls 214 are tapered into the base 213 as seen from above in FIG. 9 . As

described above, it is advantageous to construct the insulating body having a tapered inner

surface, because such structure enables a hermaphroditic electrical connector according to

the present subject matter described herein and a duplicate hermaphroditic electrical

connector being able to be self-aligned when the user is about to mate the two connectors

with each other.

[0049] FIG. 10 illustrates a perspective view of the conductive contactor 220 of the

hermaphroditic electrical connector 200 according to the embodiment of the subject matter

described herein as shown in FIGs. 6 to 9 . FIG. 11 illustrates an example of two

conductive contactors 220a and 220b of FIG. 10 being mated with each other when two

hermaphroditic electrical connectors 200 of FIG. 10 are connected together. Although the

conductive contactors as shown in FIGs. 10 and 11 are of the same size and shape, it is to

be noted that this particular example of the contactor can be made and shaped differently.

[0050] With reference to FIG. 10, the conductive contactor 220 includes an

intermediate plate 223, and two pairs of a spring portion 2211, 2212 and a receiving

portion 2221, 2222 are formed in the intermediate plate 223. In one embodiment, as

shown in FIG. 10, the intermediate plate 223 can be substantially flat and a first spring

portion 2211 and a second spring portion 2212, both shaped as a prolonged bar, can be

protruding out of the plane defined by the intermediate plate 223. As shown, the extension

direction of the first spring portion 2211 can be opposite to the extension direction of the

second spring portion 2212. A first receiving portion 2221 and a second receiving portion

2222 can be shaped as an edge having rounded end. Also, the end of the first and second

spring portions 2211, 2212 respectively close to the first and second receiving portions

2221, 2222 can be also shaped to have a rounded end. In one embodiment, the first and

second receiving portions 2221, 2222 may be substantially coplanar with the intermediate

plate 223, i.e., does not protrude out of the intermediate plate 223 like the first and second

spring portions 2211, 2212 do. In this particular embodiment, each of the first and second

receiving portions 2221, 2222 is stiffer than its corresponding spring portion. As a result,

the first and second spring portions 2211, 2212 can be elastically deformable. On the

other hand, the first and second receiving portions 2221, 2222 are less deformable

compared with the first and second spring portions 2211, 2212 in this particular

embodiment as shown by FIG. 10. However, it is to be noted that the first and second

receiving portions 2221, 2222 and the first and second spring portions 2211, 2212 may

also be shaped to have similar stiffness to be both elastically deformable. Optionally, the



first and second spring portions 2211, 2212 can be designed to have same dimensions,

while the first and second connecting portions 2221, 2222 can also be designed to have

same dimension. Although both pairs of the spring portions 2211, 2212 and the

connecting portions 2221, 2222 are shown to be placed at two edges of the conductive

contactor 220, the placement of the spring portions 2211, 2212 and the connecting

portions 2221, 2222 is not limited. There can also be two terminals 224 at the two

opposing ends continuing the longitudinal ends of the intermediate plate 223 used for

forming electrical connection with external components and devices by all sorts of known

interconnection means. Therefore, the two terminals 224 may be designed to be exposed

out of the insulating body 210 for ease of interconnection.

[0051] With reference to FIG. 11, an example of an upper conductive contactors 220a

and a lower conductive contactor 220b being mated with each other is depicted. As

shown, the two contactors have the same size and shape. When the upper conductive

contactors 220a and the lower conductive contactor 220b are being mutually mated, for

example, by putting the upper conductive contactor 220a downwards against the lower

conductive contact 220b, the edge of an upper first receiving portion 2221a of the upper

conductive contactor 220a will firstly be in contact with the tip of a lower first spring

portion 2211b of the lower conductive contactor 220b, and simultaneously, the edge of an

upper second spring portion 2212a of the upper conductive contactor 220a is in contact

with the tip of a lower second receiving portion 2222b of the lower conductive contactor

220b. Then, the lower first spring portion 2211b will be bended downwards and the upper

second spring portion 2212a will be bended upwards due to their elastic properties. After

the lower first spring portion 2211b and the upper second spring portion 2212a are bended

to an extent over a predefined threshold, the edge of the upper first receiving portion

2221a is overall lower than the tip of the lower first spring portion 2211b and the tip of the

upper second spring portion 2212a is lower than the edge of the lower second receiving

portion 2222b, causing a recovery of the lower first spring portion 2211b and the upper

second spring portion 2212a back to their rest positions in the beginning, so that the two

contactors 220a and 220b can be closely mated with each other.

[0052] When the upper conductive contactors 220a and the lower conductive contactor

220b are being separated from a mated position as described above, certain force is

applied on the upper conductive contactor 220a intending to initiate a move of the upper

conductive contactor 220a away from the lower conductive contactor 220b. After the

applied force exceeding a predefined threshold value, the upper first receiving portion



2221a can squeeze the lower first spring portion 2211b once again downwards and the

lower second receiving portion 2222b can squeeze the upper second spring portion 2212a

once again upwards, and finally the upper first receiving portion 2221a and the upper

second spring portion 2212a are respectively detached from the lower first spring portion

2211b and the lower second receiving portion 2222b. As described above, the rounded

edge or tip of the spring portions or the receiving portions as described above is useful

because such design makes the installing process and detaching process as smooth as

possible, which enhances the user experience.

[0053] It is to be understood that "upper" and "lower" are only used to describe the

relationship between the components in the figures, instead of limiting their orientation or

positioning. For example, in FIG. 11, the lower conductive contactor 220b can be placed

above the upper conductive contactor 220a due to their similar structures and shapes.

[0054] When the conductive contactor 220 is to be attached or integrated to the

installation wall 211, according to FIGs. 6 to 9 again, in one embodiment, the conductive

contactors 220 can be fixedly attached to the outer surfaces of both of the installation walls

211 by any appropriate method. Optionally, the conductive contactors 220 can also be

fixedly attached to the inner surfaces of both of the installation walls 211. Another

possible arrangement can be that the conductive contactors 220 are coupled to the

insulating body 210 by insert molding, meaning that each of the conductive contactors 220

is inserted into the installation walls 211 with only the two terminals 224, the spring

portion 221 and the receiving portion 222 being exposed. The present subject matter

described herein does not intend to limit the way how the conductive contactor 220 is

coupled to the installation wall 211.

[0055] In one embodiment, the conductive contactor 220 can be made of a conductive

material, such as copper, which has an excellent conductivity and toughness.

[0056] In a further embodiment, as described above, the conductive contactor 220 can

be plated with at least one of gold, nickel, silver, and chrome for various applications.

[0057] FIG. 12 illustrates an example of an upper hermaphroditic electrical connector

200a and a lower hermaphroditic electrical connector 200b as shown in FIG. 6 being

connected together for forming board-to-board connection. In one embodiment, the upper

hermaphroditic electrical connector 200a can be fixed onto a stiffener 201 for forming

electrical connection between the conductive contactors 220a and the board, and the

stiffener 201 is coupled with a flexible printed circuit (FPC) 202 for connecting an

external component or device. Meanwhile, the lower hermaphroditic electrical connector



200b can be fixed onto a printed circuit board (PCB) 203 for forming its contacts. When

the two connectors are attached to each other in a mated position, signal or power can be

transferred from the PCB 203 to the external component or device via the FPC 202, or

vice versa. For example, a common example can be a desktop computer system, in which

a hard disk drive may be connected to a mother board via a FPC, a stiffener, an upper

hermaphroditic electrical connector on the stiffener, and a lower hermaphroditic electrical

connector on the mother board.

[0058] With reference to FIGs. 13 and 14, two different sectional views of the two

hermaphroditic electrical connectors 210a, 210b of FIG. 12 can be connected together,

showing mated contactors in the cross section. In the sectional planes of FIGs. 13 and 14,

it is shown that the upper second spring portion 2212a is detachably mated with the lower

second receiving portion 2222b, while the upper first receiving portion 2221a is

detachably mated with the lower first spring portion 2211b. By referring to FIGs. 13 and

14, it can be observed that the first spring portion can extend through an opening and

beyond the inner surface of the installation wall in order to form detachable connection

with the first receiving portion of a duplicate hermaphroditic conductive connector

installed from above. Also, the second spring portion can extend in a reverse direction

relative to the first spring portion in order to form detachable connection with the second

receiving portion of a duplicate hermaphroditic conductive connector installed from below

though an opening of the duplicate hermaphroditic conductive connector.

[0059] With reference to FIG. 15, it illustrates a block diagram of a method 1500 of

manufacturing the hermaphroditic electrical connector 100, 200 in accordance with

embodiments of the subject matter described herein. At step S1501, an insulating body

can be provided, where the body includes at least one installation wall and a plurality of

openings on the installation wall. At step S1502, a plurality of conductive contactors can

be provided, each including at least a pair of a spring portion and a receiving portion. At

step SI503, the plurality of the contactors coupled to the body at the plurality of the

openings can be provided, such that at least one of the spring portion and the receiving

portion within the pair is configured to detachably connect to a separate electrical

connector moving towards an inner surface of the installation wall, while the other of the

spring portion and the receiving portion within the pair may be detachably connected to a

separate electrical connector moving towards an outer surface of the installation wall

opposite to the inner surface.



[0060] The step S1501 can also include providing a rectangular base; providing two

installation walls coupled to two opposing sides of the base and inclined towards the inner

surface; and providing two connecting walls coupled to the other two opposing sides of

the base and the two installation walls to form a recess on the base.

[0061] The step S1502 can also include providing at least the spring portion being

elastically deformable, and providing the receiving portion being mechanically stiffer than

the spring portion. Optionally, the step SI 502 can include providing two pairs of the

spring portion and the receiving portion, one of the pairs comprising a first spring portion

and a first receiving portion while the other of the pairs comprising a second spring

portion and a second receiving portion, such that the first spring portion is configured to

extend through the opening and beyond the inner surface. Still optionally, the step S1502

can include providing an intermediate plate forming the two pairs of the spring portion and

the receiving portion, such that the second spring portion is configured to extend in a

reverse direction relative to the first spring portion. Further optionally, the step SI 502 can

include providing the two receiving portions being coplanar with the intermediate plate.

Also, the step S1502 can include providing two terminals formed at two opposing ends of

the intermediate plate for electrically connecting to external devices.

[0062] The step S1503 can also include providing each of the plurality of contactors

corresponding to two openings, such that one of the two openings is configured to receive

the first spring portion, while the other of the two openings is accessible to the second

receiving portion. Optionally, the contactors are coupled to the body at the openings by

insert molding.

[0063] Although the subject matter has been described in language specific to structural

features and/or methodological acts, it is to be understood that the subject matter defined

in the appended claims is not necessarily limited to the specific features or acts described

above. Rather, the specific features and acts described above are disclosed as example

forms of implementing the claims.



CLAIMS

1. A hermaphroditic electrical connector, comprising:

an insulating body comprising at least one installation wall and a plurality of

openings on the installation wall, and

a plurality of conductive contactors coupled to the body at the plurality of

openings, each comprising at least a pair of a spring portion and a receiving portion, such

that

at least one of the spring portion and the receiving portion within the pair is

configured to detachably connect to a separate electrical connector moving towards an

inner surface of the installation wall, while the other of the spring portion and the

receiving portion within the pair is configured to detachably connect to a separate

electrical connector moving towards an outer surface of the installation wall opposite to

the inner surface.

2 . The hermaphroditic electrical connector according to Claim 1, wherein the

receiving portion is mechanically stiffer than the spring portion and at least the spring

portion is elastically deformable.

3 . The hermaphroditic electrical connector according to Claim 2, wherein the

contactor comprises two pairs of the spring portion and the receiving portion, one of the

pairs comprising a first spring portion and a first receiving portion while the other of the

pairs comprising a second spring portion and a second receiving portion, such that the first

spring portion is configured to extend through the opening and beyond the inner surface.

4 . The hermaphroditic electrical connector according to Claim 3, wherein the

contactor comprises an intermediate plate forming the two pairs of the spring portion and

the receiving portion, such that the second spring portion is configured to extend in a

reverse direction relative to the first spring portion.

5 . The hermaphroditic electrical connector according to Claim 4, wherein the

two receiving portions are coplanar with the intermediate plate.

6 . The hermaphroditic electrical connector according to Claim 5, wherein the

contactor comprises two terminals formed at two opposing ends of the intermediate plate

for electrically connecting to external devices.

7 . The hermaphroditic electrical connector according to any of Claims 1 to 6,

wherein the body comprises a rectangular base, two installation walls coupled to two

opposing sides of the base and inclined towards the inner surface, and two connecting



walls coupled to the other two opposing sides of the base and the two installation walls to

form a recess on the base.

8. The hermaphroditic electrical connector according to any of Claims 3 to 6,

wherein each of the plurality of contactors corresponds to two openings, such that one of

the two openings is configured to receive the first spring portion, while the other of the

two openings is accessible to the second receiving portion.

9 . A method of manufacturing a hermaphroditic electrical connector,

comprising:

providing an insulating body, the body comprising at least one installation wall

and a plurality of openings on the installation wall;

providing a plurality of conductive contactors, each comprising at least a pair of a

spring portion and a receiving portion; and

providing the plurality of the contactors coupled to the body at the plurality of the

openings, such that

at least one of the spring portion and the receiving portion within the pair is

configured to detachably connect to a separate electrical connector moving towards an

inner surface of the installation wall, while the other of the spring portion and the

receiving portion within the pair is configured to detachably connect to a separate

electrical connector moving towards an outer surface of the installation wall opposite to

the inner surface.

10. The method according to Claim 9, wherein providing the plurality of

conductive contactors comprises:

providing at least the spring portion being elastically deformable, and

providing the receiving portion being mechanically stiffer than the spring portion.

11. The method according to Claim 10, wherein providing the plurality of

conductive contactors comprises:

providing two pairs of the spring portion and the receiving portion, one of the

pairs comprising a first spring portion and a first receiving portion while the other of the

pairs comprising a second spring portion and a second receiving portion, such that

the first spring portion is configured to extend through the opening and beyond

the inner surface.

12. The method according to Claim 11, wherein providing the plurality of

conductive contactors comprises:



providing an intermediate plate forming the two pairs of the spring portion and

the receiving portion, such that

the second spring portion is configured to extend in a reverse direction relative to

the first spring portion.

13. The method according to Claim 12, wherein providing the plurality of

conductive contactors comprises:

providing the two receiving portions being coplanar with the intermediate plate.

14. The method according to any of Claims 9 to 13, wherein providing the

insulating body comprises:

providing a rectangular base;

providing two installation walls coupled to two opposing sides of the base and

inclined towards the inner surface; and

providing two connecting walls coupled to the other two opposing sides of the

base and the two installation walls to form a recess on the base.

15. The method according to any of Claims 11 to 13, wherein providing the

insulating body comprises:

providing each of the plurality of contactors corresponding to two openings, such

that

one of the two openings is configured to receive the first spring portion, while the

other of the two openings is accessible to the second receiving portion.
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