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(57) ABSTRACT

The present disclosure an electrical connector having an
insulating body and a number of conductive terminals. The
insulating body includes a base portion and an extension
portion. The extension portion includes a first surface and a
second surface. The conductive terminals include a number
of first contact portions located on a same side of the first
surface and a number of second contact portions located on
a same side of the second surface. At least part of surfaces
of the first contact portions do not protrude beyond the first
surface. At least part of surfaces of the second contact
portions do not protrude beyond the second surface. As a
result, the electrical connector of the present disclosure can
avoid a short circuit problem between adjacent conductive
terminals due to accumulation of a certain degree of dirt.
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ELECTRICAL CONNECTOR WITH SHORT
CIRCUIT PREVENTION FEATURES

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] This patent application claims priority of a Chinese
Patent Application No. 201921937689.5, filed on Nov. 11,
2019 and titled “ELECTRICAL CONNECTOR?”, the entire
content of which is incorporated herein by reference.

TECHNICAL FIELD

[0002] The present disclosure relates to an electrical con-
nector, which belongs to a technical field of connectors.

BACKGROUND

[0003] An existing electrical connector (such as a Type C
male connector) usually includes a tongue and a plurality of
conductive terminals exposed on a surface of the tongue.
Surfaces of the conductive terminals are higher than the
surface of the tongue due to process and other reasons. This
structure will accumulate dirt continuously during long-term
use of the product, and the adjacent conductive terminals
will generate micro currents, which is prone to short circuit
risks.

SUMMARY

[0004] An object of the present disclosure is to provide an
electrical connector which is unlikely to occur short-circuit
between conductive terminals.

[0005] In order to achieve the above object, the present
disclosure adopts the following technical solution: an elec-
trical connector comprising an insulating body and a plu-
rality of conductive terminals fixed to the insulating body.
The insulating body includes a tongue. The tongue includes
a base portion and an extension portion protruding from the
base portion. The base portion and the extension portion
jointly form a stepped surface. The extension portion
includes a first surface and a second surface opposite to the
first surface. The plurality of conductive terminals include a
plurality of first contact portions located on a same side of
the first surface and a plurality of second contact portions
located on a same side of the second surface. At least part of
surfaces of the first contact portions do not protrude beyond
the first surface of the extension portion which is located
between two adjacent first contact portions. At least part of
surfaces of the second contact portions do not protrude
beyond the second surface of the extension portion which is
located between two adjacent second contact portions.
[0006] Compared with the prior art, the present disclosure
sets the surfaces of the first contact portions and the second
contact portions not to protrude beyond a corresponding
surface of the tongue so as to avoid the problem of short
circuit between the conductive terminals due to accumula-
tion of a certain degree of dirt.

BRIEF DESCRIPTION OF DRAWINGS

[0007] FIG. 1 is a perspective view of an electrical con-
nector in accordance with a first embodiment of the present
disclosure;

[0008] FIG. 2 is a partially exploded perspective view of
FIG. 1,
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[0009] FIG. 3 is a perspective schematic view after remov-
ing a shielding shell in FIG. 1;

[0010] FIG. 4 is an exploded perspective view of FIG. 3;
[0011] FIG. 5 is an exploded perspective view of FIG. 4
from another angle;

[0012] FIG. 6 is a schematic cross-sectional view of FIG.
1

[0013] FIG. 7 is a perspective schematic view of an
electrical connector in accordance with another embodiment
of the present disclosure with a shielding shell removed;
[0014] FIG. 8 is an exploded perspective view of FIG. 7;
[0015] FIG. 9 is an exploded perspective view of FIG. 8
from another angle;

[0016] FIG. 10 is a further perspective exploded view of
FIG. 8; and
[0017] FIG. 11 is an exploded perspective view of FIG. 10

from another angle.

DETAILED DESCRIPTION

[0018] Referring to FIGS. 1 to 6, the present disclosure
discloses an electrical connector 100 which includes an
insulating body 1, a plurality of conductive terminals 2
located on the insulating body 1, and a shielding shell 3
enclosing the insulating body 1. Referring to FIG. 2, in the
illustrated embodiment of the present disclosure, the shield-
ing shell 3 includes an outer shell 31, an inner shell 32 and
a rear shell 33. In the illustrated embodiment of the present
disclosure, the electrical connector 100 is a Type C recep-
tacle connector which is used to be mounted on a circuit
board (not shown).

[0019] Referring to FIG. 3, the insulating body 1 is
provided with a tongue 11, a shielding cover 12 formed on
the tongue 11, and a shielding piece 13 insert-molded with
the insulating body 1. The tongue 11 includes a base portion
111 and an extension portion 112 protruding from the base
portion 111. The base portion 111 and the extension portion
112 jointly form a stepped surface. The shielding cover 12
encloses the base portion 111 so as to reduce signal trans-
mission interference of the conductive terminals 2. In the
illustrated embodiment of the present disclosure, a surface of
the extension portion 112 is lower than a corresponding
surface of the base portion 111, thereby jointly forming the
stepped surface.

[0020] Referring to FIGS. 4 and 5, the extension portion
112 includes a first surface 1121 and a second surface 1122
opposite to the first surface 1121. In the illustrated embodi-
ment of the present disclosure, the first surface 1121 is a
lower surface, and the second surface 1122 is an upper
surface.

[0021] The plurality of conductive terminals 2 include a
plurality of first contact portions 211 located on a same side
of the first surface 1121 and a plurality of second contact
portions 221 located on a same side of the second surface
1122. The first contact portions 211 and the second contact
portions 221 are provided with a mating area A for being
inserted into a mating connector and a non-mating area B
which does not extend into the mating connector. At least
part of surfaces 2110 of the first contact portions 211 do not
protrude beyond the first surface 1121 of the extension
portion 112 between two adjacent first contact portions 211.
At least part of surfaces 2210 of the second contact portions
221 do not protrude beyond the second surface 1122 of the
extension portion 112 located between two adjacent second
contact portions 221. In the illustrated embodiment of the
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present disclosure, each of the first contact portions 211 is of
a flat plate configuration, and the surfaces 2110 of the first
contact portions 211 located in the non-mating area B do not
protrude beyond the first surface 1121 located in the non-
mating area B. Each of the second contact portions 221 is of
a flat plate configuration, and the surfaces 2210 of the
second contact portions 221 located in the non-mating area
B do not protrude beyond the second surface 1122 located in
the non-mating area B. This arrangement can avoid the
problem of easy accumulation of dirt due to the presence of
grooves between the contact portions of the adjacent con-
ductive terminals, which will eventually cause a short circuit
between the conductive terminals 2.

[0022] Referring to FIGS. 1 to 6, in an embodiment of the
present disclosure, the surfaces 2110 of the first contact
portions 211 located in the non-mating area B are flush with
the first surface 1121 located in the non-mating area B. The
surfaces 2210 of the second contact portions 221 located in
the non-mating area B are flush with the second surface 1122
located in the non-mating area B. With this arrangement, it
is possible to better avoid the problem of easy accumulation
of dirt due to the presence of the stepped surface, which will
eventually cause a short circuit between the conductive
terminals 2.

[0023] Inother embodiments of the present disclosure, the
surfaces 2110 of the first contact portions 211 located in the
non-mating area B is lower than the first surface 1121
located in the non-mating area B. The surfaces 2210 of the
second contact portions 221 located in the non-mating area
B is lower than the second surface 1122 located in the
non-mating area B. This arrangement can also reduce the
problem of short-circuit between the conductive terminals 2
caused by accumulated dirt due to raised insulating portions
formed between the contact portions of the adjacent con-
ductive terminals 2 to separate the contact portions.

[0024] Specifically, the electrical connector 100 includes a
first terminal module 4, a second terminal module 5, and a
third insulating body 6 over-molded on the first terminal
module 4 and the second terminal module 5.

[0025] The first terminal module 4 includes a first insu-
lating body 41 and a plurality of first terminals 21 insert-
molded in the first insulating body 41. Each first terminal 21
has a first contact portion 211 and a first soldering portion
212. The first insulating body 41 is provided with a first
tongue portion 411 for fixing the first contact portions 211.
An upper surface 4110 of the first tongue portion 411 in the
mating area A does not protrude beyond the surfaces 2110 of
the first contact portions 211 in the mating area A, so as to
avoid affecting the electrical contact between the first con-
tact portions 211 and the mating connector. The first insu-
lating body 41 has a first hollow portion 412.

[0026] The second terminal module 5 includes a second
insulating body 51 and a plurality of second terminals 22
insert-molded in the second insulating body 51. Each second
terminal 22 has a second contact portion 221 and a second
soldering portion 222. The second insulating body 51 is
provided with a second tongue portion 511 for fixing the
second contact portions 221. A lower surface 5110 of the
second tongue portion 511 located in the mating area A does
not protrude beyond the surfaces 2210 of the second contact
portions 221 located in the mating area A, so as to avoid
affecting the electrical contact between the second contact
portions 221 and the mating connector. The second insulat-
ing body 51 has a second hollow portion 512.
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[0027] The third insulating body 6 includes a third tongue
portion 611 over-molded on the first tongue portion 411 and
the second tongue portion 511. Referring to FIGS. 4 and 5,
the third tongue portion 611 has a third surface 6111 and a
fourth surface 6112 opposite to the third surface 6111. The
third surface 6111 in the mating area A is lower than the first
surface 1121 in the mating area A. The fourth surface 6112
located in the mating area A is lower than the second surface
1122 located in the mating area A. It should be noted that in
the description of all the specific embodiments of the present
disclosure, the descriptions related to “do not protrude
beyond”, “below” and other related positions are based on
the mid-plane D-D of the tongue 11 (see FIG. 6). That is, a
position closer to the middle plane D-D is a lower and less
protruding position.

[0028] In the illustrated embodiment of the present dis-
closure, the insulating body 1 includes the first insulating
body 41, the second insulating body 51 and the third
insulating body 6. The extension portion 112 of the tongue
11 includes the first tongue portion 411, the second tongue
portion 511 and the third tongue portion 611. The conductive
terminals 2 include the first terminals 21 and the second
terminals 22.

[0029] Referring to FIGS. 2 and 4, the outer shell 31 is
provided with a glue filling hole 311 communicating with
the first hollow portion 412 and the second hollow portion
512. The electrical connector 100 is provided with a sealant
7 which is injected into the first hollow portion 412 and the
second hollow portion 512 from the glue filling hole 311 to
achieve sealing. This arrangement improves waterproof per-
formance of the electrical connector 100. In addition, the
electrical connector 100 is further provided with a sealing
ring 8 sleeved on the outer shell 31 to improve the sealing
effect when the electrical connector 100 is mated with the
mating connector.

[0030] Referring to FIGS. 7 to 11, in another embodiment
of the present disclosure, the first contact portions 211 and
the second contact portions 221 are provided with a mating
area A for being inserted into the mating connector and a
non-mating area B unextending into the mating connector.
The tongue 11 is provided with a covering portion 113
covering the non-mating area B. This arrangement can
fundamentally avoid the short circuit between the conduc-
tive terminals 2 due to accumulated dirt.

[0031] The covering portion 113 includes a first covering
portion 1131 covering the first contact portions 211 located
in the non-mating area B and a second covering portion 1132
covering the second contact portions 221 located in the
non-mating area B. In the illustrated embodiment of the
present disclosure, the first tongue portion 411 is provided
with the first covering portion 1131, and the second tongue
portion 511 is provided with the second covering portion
1132. Of course, in other embodiments, the first covering
portion 1131 and the second covering portion 1132 may also
be provided on the third insulating body 6, which can also
achieve the objective of the present disclosure.

[0032] The above embodiments are only used to illustrate
the present disclosure and not to limit the technical solutions
described in the present disclosure. The understanding of
this specification should be based on those skilled in the art.
Descriptions of directions, such as “front”, “back”, “left”,
“right”, “top” and “bottom”, although they have been
described in detail in the above-mentioned embodiments of
the present disclosure, those skilled in the art should under-
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stand that modifications or equivalent substitutions can still
be made to the application, and all technical solutions and
improvements that do not depart from the spirit and scope of
the application should be covered by the claims of the
application.

What is claimed is:

1. An electrical connector, comprising:

an insulating body comprising a tongue, the tongue com-

prising a base portion and an extension portion pro-
truding from the base portion, the base portion and the
extension portion jointly forming a stepped surface, the
extension portion comprising a first surface and a
second surface opposite to the first surface; and

a plurality of conductive terminals fixed to the insulating

body, the plurality of conductive terminals comprising
a plurality of first contact portions located on a same
side of the first surface and a plurality of second contact
portions located on a same side of the second surface;
wherein

at least part of surfaces of the first contact portions do not

protrude beyond the first surface of the extension
portion which is located between two adjacent first
contact portions; and wherein

at least part of surfaces of the second contact portions do

not protrude beyond the second surface of the extension
portion which is located between two adjacent second
contact portions.

2. The electrical connector according to claim 1, wherein
the first contact portions and the second contact portions are
provided with a mating area for being inserted into a mating
connector and a non-mating area which does not extend into
the mating connector, the surfaces of the first contact por-
tions located in the non-mating area do not protrude beyond
the first surface located in the non-mating area, and the
surfaces of the second contact portions located in the non-
mating area do not protrude beyond the second surface
located in the non-mating area.

3. The electrical connector according to claim 2, wherein
the surfaces of the first contact portions located in the
non-mating area are flush with the first surface located in the
non-mating area, and the surfaces of the second contact
portions located in the non-mating area are flush with the
second surface located in the non-mating area.

4. The electrical connector according to claim 3, further
comprising a first terminal module and a second terminal
module, the first terminal module comprising a first insu-
lating body, the second terminal module comprising a sec-
ond insulating body, the plurality of conductive terminals
comprising a plurality of first terminals insert-molded in the
first insulating body and a plurality of second terminals
insert-molded in the second insulating body, each of the first
terminals having the first contact portion, each of the second
terminals having the second contact portion, and both the
first contact portions and the second contact portions being
of flat plate configurations.

5. The electrical connector according to claim 4, wherein
the first insulating body is provided with a first tongue
portion for fixing the first contact portions, and an upper
surface of the first tongue portion in the mating area does not
protrude beyond the surfaces of the first contact portions in
the mating area; and wherein

the second insulating body is provided with a second

tongue portion for fixing the second contact portions,
and a lower surface of the second tongue portion in the
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mating area does not protrude beyond the surfaces of
the second contact portions in the mating area; and
wherein

the extension portion comprises the first tongue portion

and the second tongue portion.

6. The electrical connector according to claim 5, further
comprising a third insulating body over-molded on the first
terminal module and the second terminal module, the exten-
sion portion comprising a third tongue portion over-molded
on the first tongue portion and the second tongue portion, the
third tongue portion comprising a third surface and a fourth
surface opposite to the third surface; wherein

the third surface located in the mating area is lower than

the first surface located in the mating area, and the
fourth surface located in the mating area is lower than
the second surface located in the mating area.

7. The electrical connector according to claim 6, wherein
the first surface located in the mating area is lower than the
surfaces of the first contact portions located in the mating
area, and the second surface located in the mating area is
lower than the surfaces of the second contact portions
located in the mating area.

8. The electrical connector according to claim 5, further
comprising a shielding shell enclosing the insulating body,
the first insulating body comprises a first hollow portion, the
shielding shell comprises a glue filling hole communicating
with the first hollow portion, and the electrical connector
comprises a sealant injected into the first hollow portion
from the glue filling hole to achieve sealing.

9. The electrical connector according to claim 8, wherein
the second insulating body comprises a second hollow
portion in communication with the first hollow portion, and
the sealant is injected into the first hollow portion and the
second hollow portion from the glue filling hole to achieve
sealing.

10. The electrical connector according to claim 8, further
comprising a sealing ring sleeved on the shielding shell.

11. An electrical connector, comprising:

an insulating body comprising a tongue, the tongue com-

prising a base portion and an extension portion pro-
truding from the base portion, the extension portion
comprising a first surface and a second surface opposite
to the first surface; and

a plurality of conductive terminals insert-molded with the

insulating body, the plurality of conductive terminals
comprising a plurality of first contact portions located
on a same side of the first surface and a plurality of
second contact portions located on a same side of the
second surface, the first contact portions and the second
contact portions being provided with a mating area for
being inserted into a mating connector and a non-
mating area which does not extend into the mating
connector; wherein

the tongue is provided with a covering portion covering

the non-mating area so that short circuit between adja-
cent first contact portions and short circuit between
adjacent second contact portions are avoided.

12. The electrical connector according to claim 11,
wherein the surfaces of the first contact portions located in
the non-mating area do not protrude beyond the first surface
located in the non-mating area, and the surfaces of the
second contact portions located in the non-mating area do
not protrude beyond the second surface located in the
non-mating area.
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13. The electrical connector according to claim 11,
wherein the covering portion comprises a first covering
portion covering the non-mating area of the first contact
portions and a second covering portion covering the non-
mating area of the second contact portions.

14. The electrical connector according to claim 11, further
comprising a first terminal module and a second terminal
module, the first terminal module comprising a first insu-
lating body, the second terminal module comprising a sec-
ond insulating body, the plurality of conductive terminals
comprising a plurality of first terminals insert-molded in the
first insulating body and a plurality of second terminals
insert-molded in the second insulating body, each of the first
terminal having the first contact portion, each of the second
terminal having the second contact portion, and both the first
contact portions and the second contact portions being of flat
plate configurations.

15. The electrical connector according to claim 14,
wherein the first insulating body is provided with a first
tongue portion for fixing the first contact portions, and the
first tongue portion is provided with the first covering
portion; and wherein

the second insulating body is provided with a second

tongue portion for fixing the second contact portions,
and the second tongue portion is provided with the
second covering portion.

May 13, 2021

16. The electrical connector according to claim 15, further
comprising a third insulating body over-molded on the first
terminal module and the second terminal module, the exten-
sion portion comprising a third tongue portion over-molded
on the first tongue portion and the second tongue portion.

17. The electrical connector according to claim 15, further
comprising a shielding shell enclosing the insulating body,
the first insulating body comprises a first hollow portion, the
shielding shell comprises a glue filling hole communicating
with the first hollow portion, and the electrical connector
comprises a sealant injected into the first hollow portion
from the glue filling hole to achieve sealing.

18. The electrical connector according to claim 17,
wherein the second insulating body comprises a second
hollow portion in communication with the first hollow
portion, and the sealant is injected into the first hollow
portion and the second hollow portion from the glue filling
hole to achieve sealing.

19. The electrical connector according to claim 17, further
comprising a sealing ring sleeved on the shielding shell.
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