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(57) ABSTRACT

An electrical connector includes a housing member, a first
contact group, a second contact group, a metallic shell and a
grounding member. The housing member includes a first
tongue plate and a second tongue plate to which the first
contact group and the second contact group are respectively
associated. The first contact group and the second contact
group are compatible to USB 3.0 standard. The grounding
member comprises a body portion located between the sec-
ond mounting portions of the first contact group and the third
mounting portions of the second contact group. The ground-
ing member is electrically and mechanically connected to the
metallic shell for cross-talk prevention.
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ELECTRICAL CONNECTOR WITH
IMPROVED GROUNDING MEMBER FOR
CROSS-TALK PREVENTION

BACKGROUND OF THE INVENTION

[0001] 1. Field of the Invention

[0002] The present invention relates to an electrical con-
nector, and more particularly, to an electrical connector com-
patible to USB 3.0 standard with robust cross-talk prevention.

[0003] 2. Description of Related Art

[0004] With rapid development of electronic technologies,
electrical connectors have been widely used in electronic
devices for exchanging information, data etc. with external
devices. A conventional electrical connector includes an insu-
lative housing and a plurality of contacts received in the
insulative housing. Tail portions of the contacts extend back-
wardly beyond the insulative housing for being soldered to a
printed circuit board.

[0005] In order to meet the manufacturing requirements of
miniaturization and modularization electrical devices, elec-
trical connectors therein are integrally designed to have
multi-layer configurations. However, the contacts of different
layers of the conventional multi-layer connectors are too
close to each other as a result that cross-talk and high imped-
ance easily occur during high frequent signal transmission.

[0006] Hence, it is desired to provide an electrical connec-
tor to overcome the problems mentioned above.

BRIEF SUMMARY OF THE INVENTION

[0007] Thepresent invention provides an electrical connec-
tor including a housing member, a first contact group, a sec-
ond contact group, a metallic shell and a grounding member
electrically and mechanically connected to the metallic shell.
The housing member includes a first tongue plate and a sec-
ond tongue plate parallel to the first tongue plate. The first
tongue plate and the second tongue plate are located one
above the other along a height direction of the electrical
connector. The first contact group is associated to the first
tongue and comprises a plurality of first contacts and a plu-
rality of second contacts. Each first contact includes a first
contacting portion and a first mounting portion perpendicular
to the first contacting portion. Each second contact comprises
a second contacting portion and a second mounting portion.
The first contacting portions and the second contacting por-
tions are arranged in two rows along a mating direction of the
electrical connector. The first mounting portions and the sec-
ond mounting portions are respectively arranged in first and
second rows along the mating direction of the electrical con-
nector. Similarly, the second contact group is associated to the
second tongue and comprises a plurality of third contacts and
a plurality of fourth contacts. Each third contact comprises a
third contacting portion and a third mounting portion perpen-
dicular to the third contacting portion. Each fourth contact
comprises a fourth contacting portion and a fourth mounting
portion. The third contacting portions and the fourth contact-
ing portions are arranged in two rows along the mating direc-
tion of the electrical connector. The third mounting portions
and the fourth mounting portions are respectively arranged in
third and fourth rows along the mating direction of the elec-
trical connector. The metallic shell shields the housing mem-
ber, the first contact group and the second contact group. The
grounding member comprises a body portion located
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between the second mounting portions of the first contact
group and the third mounting portions of the second contact
group.

[0008] The foregoing has outlined rather broadly the fea-
tures and technical advantages of the present invention in
order that the detailed description of the invention that fol-
lows may be better understood. Additional features and
advantages of the invention will be described hereinafter
which form the subject of the claims of the invention.

BRIEF DESCRIPTION OF THE DRAWINGS

[0009] The components in the drawing are not necessarily
drawn to scale, the emphasis instead being placed upon
clearly illustrating the principles of the described embodi-
ments. In the drawings, reference numerals designate corre-
sponding parts throughout various views, and all the views
are schematic.

[0010] FIG.1 is a perspective view of an electrical connec-
tor in accordance with a first illustrated embodiment of the
present invention;

[0011] FIG. 2 is an exploded view of the electrical connec-
tor as shown in FIG. 1;

[0012] FIG. 3 is a perspective view of a housing member of
the electrical connector as shown in FIG. 2;

[0013] FIG. 4 is a perspective view of a first contact and a
second contact showing relationship thereof;

[0014] FIG. 5 is a perspective view of a spacer as shown in
FIG. 2;
[0015] FIG. 6 is a perspective view of a first contact group,

a second contact group and a spacer showing relationship
thereof;

[0016] FIG. 7 is a perspective of the electrical connector
without a metallic shell in accordance with a first illustrated
embodiment of the present invention; and

[0017] FIG. 8 is a perspective of the electrical connector
without a metallic shell in accordance with a second illus-
trated embodiment of the present invention.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

[0018] Reference will now be made to the drawing figures
to describe the embodiments of the present invention in detail.
In the following description, the same drawing reference
numerals are used for the same elements in different draw-
ings.

[0019] Referring to FIGS. 1 and 2, the present invention
discloses an electrical connector 100 for mounting to a PCB
(not shown). The electrical connector 100 includes a housing
member 10, a plurality of contacts 20 retained in the housing
member 10, a spacer 30 for organizing the contacts 20 and a
metallic shell 40 shielding the insulative housing 10 and the
contacts 20 for EMI protection. Referring to FIG. 6, the
contacts 20 are divided into a first/upper contact group G1 and
a second/lower contact group G2 according to the illustrated
embodiment of the present invention. The first contact group
G1 includes five first contacts 21 and four second contacts 22
inside the first contacts 21. Similarly, the second contact
group G2 includes five third contacts 23 and four fourth
contacts 24 inside the third contacts 23.

[0020] Referring to FIGS. 2 and 3, the housing member 10
includes a first housing 11 and a second housing 12. The first
housing 11 and the second housing 12 can either be separated
from or integral with each other. The first housing 11 includes



US 2014/0220799 Al

a first base portion 111 and a first tongue plate 112 extending
horizontally and forwardly from the first base portion 111.
Similarly, the second housing 12 includes a second base por-
tion 121 and a second tongue plate 122 extending horizontally
and forwardly from the second base portion 121. According
to the illustrated embodiment of the present invention, the
first tongue plate 112 and the second tongue plate 122 are
parallel to each other, and the first tongue plate 112 is located
above the second tongue plate 122 along a height direction of
the electrical connector 100.

[0021] Referring to FIGS. 2 and 3, the first housing 11
includes a plurality of first receiving slots 113 for receiving
the first contacts 21 and a plurality of second receiving slots
114 for assembling the second contacts 22. The first receiving
slots 113 extend backwardly through the first base portion
111 and extend forwardly to the first tongue plate 112. The
second receiving slots 114 are formed on a bottom surface of
the first tongue plate 112. The second receiving slots 114
extend backwardly through the first base portion 111. As a
result, heat generated from the second contacts 22 can be
directly dissipated to the air via the second receiving slots
114.

[0022] Besides, the first tongue plate 112 defines a plurality
of first rectangular depressions 115 adjacent to a front end
thereof. Furthermore, the first tongue plate 112 defines a
plurality of first holes 116 in communication with corre-
sponding first receiving slots 113 so that when the first con-
tacts 21 are maintained in the first tongue plate 112, at least
parts of the first contacts 21 are exposed to the air through the
first holes 116. As a result, heat generated from the first
contacts 21 can be effectively dissipated to the air.

[0023] Referring to FIGS. 2 and 3, similar to the first hous-
ing 11, the second housing 12 includes a plurality of third
receiving slots 123 for receiving the third contacts 23 and a
plurality of fourth receiving slots 124 for assembling the
fourth contacts 24. The third receiving slots 123 extend back-
wardly through the second base portion 121 and extend for-
wardly to the second tongue plate 122. The fourth receiving
slots 124 are formed on a bottom surface of the second tongue
plate 122. The fourth receiving slots 124 extend backwardly
through the second base portion 121. As a result, heat gener-
ated from the fourth contacts 24 can be directly dissipated to
the air.

[0024] Besides, the second tongue plate 122 defines a plu-
rality of second rectangular depressions 125 adjacent to a
front end thereof. Furthermore, the second tongue plate 122
defines a plurality of second holes 126 in communication
with corresponding third receiving slots 123 so that when the
third contacts 23 are maintained in the second tongue plate
122, parts of the third contacts 23 are exposed to the air
through the second holes 126. As a result, heat generated from
the third contacts 23 can be effectively dissipated to the air.
[0025] Referringto FIG. 6, the first contacts 21 and the third
contacts 23 include two pairs of differential contacts (DP) and
a grounding contact (G) located therebetween for high-speed
signal transmission. According to the illustrated embodiment
of the present invention, the first contact group G1 and the
second contact group G2 are compatible to USB 3.0 standard.
[0026] Referring to FIGS. 4 and 6, each first contact 21
includes a first contacting portion 211 received in the first
rectangular depression 115, a first tab 212 bent outwardly
from a front end of the first contacting portion 211, a first bent
portion 213 bent outwardly from a rear end of the first con-
tacting portion 211, a first connecting beam 214 extending
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horizontally and backwardly from the first bent portion 213,
and a first mounting portion 215 bent downwardly from the
first connecting beam 214. The first tab 212, the first bent
portion 213 and the first contacting portion 211 form a
U-shape configuration. The first connecting beam 214 is
located above and extends in parallel to the first contacting
portion 211. Besides, the first mounting portion 215 is per-
pendicular to the first contacting portion 211. The first con-
necting beam 214 includes a wider rear portion 2141 connect-
ing the first mounting portion 215 and a narrower front
portion 2142 connecting the first bent portion 213.

[0027] Each second contact 22 includes a resilient second
contacting portion 221, a second connecting beam 222
extending backwardly from the second contacting portion
221, and a second mounting portion 223 bent downwardly
from the second connecting beam 222. The second connect-
ing beam 222 includes a plurality of barbs 2221 for stably
holding the second contacts 22. The second mounting portion
223 is essentially perpendicular to the second contacting por-
tion 221.

[0028] Referring to FIG. 6, each third contact 23 includes a
third contacting portion 231 received in the second rectangu-
lar depression 125, a second tab 232 bent outwardly from a
front end of the third contacting portion 231, a second bent
portion 233 bent outwardly from a rear end of the third con-
tacting portion 231, a third connecting beam 234 extending
horizontally and backwardly from the second bent portion
233, and a third mounting portion 235 bent downwardly from
the third connecting beam 234. The second tab 232, the sec-
ond bent portion 233 and the third contacting portion 231
form a U-shape configuration. Besides, the third mounting
portion 235 is perpendicular to the third contacting portion
231.

[0029] Each fourth contact 24 includes a resilient fourth
contacting portion 241, a fourth connecting beam 242 extend-
ing backwardly from the fourth contacting portion 241, and a
fourth mounting portion 243 bent downwardly from the
fourth connecting beam 242. The fourth connecting beam 242
includes a plurality of barbs 2421 for stably holding the fourth
contacts 24. The fourth mounting portion 243 is essentially
perpendicular to the fourth contacting portion 241.

[0030] Referring to FIGS. 6 to 8, the first contacting por-
tions 211 and the second contacting portions 221 are arranged
in two rows along a mating direction of the electrical connec-
tor 100. Similarly, the third contacting portions 231 and the
fourth contacting portions 241 are arranged in two rows along
the mating direction of the electrical connector 100 as well.
The first mounting portions 215, the second mounting por-
tions 223, the third mounting portions 235 and the fourth
mounting portions 243 are respectively arranged in first, sec-
ond, third and fourth rows (R1, R2, R3 and R4) along the
mating direction of the electrical connector 100.

[0031] Referring to FIGS. 7 and 8, according to the illus-
trated embodiment of the present invention, the first contacts
21 and the third contacts 23 are insert-molded with the first
housing 11 and the second housing 12, respectively for sim-
plifying assembling. The first tabs 212 and the second tabs
232 are adapted for stably fixing the first contacts 21 and the
third contacts 23 in the first housing 11 and the second hous-
ing 12, respectively. However, in other embodiments, the first
contacts 21 and the third contacts 23 can also be assembled to
the first housing 11 and the second housing 12, respectively.
[0032] Referring to FIGS. 2 to 8, the spacer 30 is located
between and is separated from the first mounting portions 215
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and the fourth mounting portions 243 along the mating direc-
tion. The second mounting portions 223 and the third mount-
ing portions 235 are regulated by the spacer 30. In detail, the
spacer 30 includes a base 31 and a retaining wall 32 extending
upwardly from the base 31. The base 31 defines a plurality of
slots 311 through which the second mounting portions 223
extend. The third mounting portions 235 are integrally
molded with the retaining wall 32 through insert-molding
technology. As shown in FIG. 6, the base 31 includes a pair of
tails 312 extending backwardly beyond the retaining wall 32.
[0033] Referring to FIG. 2, the metallic shell 40 includes a
top wall 41, abottom wall 42, a first side wall 43 and a second
side wall 44 opposite to the first side wall 43. Each of the top
wall 41, the bottom wall 42 and the side walls 43, 44 includes
a pair of engaging arms 45 extending inwardly for abutting
against a mating connector (not shown).
[0034] Referring to FIGS. 2 and 7, according to the illus-
trated embodiment of the present invention, the electrical
connector 100 is also provided with a grounding member 50
for cross-talk prevention when the first and the second contact
groups G1, G2 are in high-speed signal transmission. The
grounding member 50 is metallic and is fixed to the spacer 30.
According to the first embodiment, the grounding member 50
includes a flat body portion 51, a first resilient arm 52 and a
second resilient arm 53 extending sidewardly from a top side
of'the body portion 51. The body portion 51 is essentially lies
in a vertical plane and is located between the second mount-
ing portions 223 of the first contact group G1 and the third
mounting portions 235 of the second contact group G2. The
first resilient arm 52 and the second resilient arm 53 mechani-
cally and electrically engage against the first side wall 43 and
the second side wall 44 of the metallic shell 40, respectively.
The first resilient arm 52 and the second resilient arm 53 are
symmetrical with each other. The first resilient arm 52 and the
second resilient arm 53 are located outside of the second
mounting portions 223 and embrace the second mounting
portions 223. As a result, cross-talk between the second
mounting portions 223 and the third mounting portions 235
can be effectively prevented by the grounding member 50.
Besides, the grounding member 50 can be used to effectively
control high impedance.
[0035] Referring to FIG. 8, according to the second
embodiment of the present invention, the body portion 51
includes an elastic arm 54 electrically and mechanically con-
nected to the third mounting portion 235 of the grounding
contact (G) for increasing grounding area. The elastic arm 54
is stamped outwardly from the body portion 51. As a result,
cross-talk between the second mounting portions 223 and the
third mounting portions 235 can be effectively prevented by
the grounding member 50. Besides, the grounding member
50 can be used to effectively control high impedance.
[0036] It is to be understood, however, that even though
numerous characteristics and advantages of preferred and
exemplary embodiments have been set out in the foregoing
description, together with details of the structures and func-
tions of the embodiments, the disclosure is illustrative only;
and that changes may be made in detail within the principles
of'present disclosure to the full extent indicated by the broad-
est general meaning of the terms in which the appended
claims are expressed.

What is claimed is:

1. An electrical connector comprising:

a housing member comprising a first tongue plate and a

second tongue plate parallel to the first tongue plate, the

Aug. 7,2014

first tongue plate and the second tongue plate being
located one above the other along a height direction of
the electrical connector;

a first contact group associated to the first tongue and
comprising a plurality of first contacts and a plurality of
second contacts, each first contact comprising a first
contacting portion and a first mounting portion perpen-
dicular to the first contacting portion, each second con-
tact comprising a second contacting portion and a sec-
ond mounting portion, the first contacting portions and
the second contacting portions being arranged in two
rows along a mating direction of the electrical connector,
the first mounting portions and the second mounting
portions being respectively arranged in first and second
rows along the mating direction of the electrical connec-
tor;

a second contact group associated to the second tongue and
comprising a plurality of third contacts and a plurality of
fourth contacts, each third contact comprising a third
contacting portion and a third mounting portion perpen-
dicular to the third contacting portion, each fourth con-
tact comprising a fourth contacting portion and a fourth
mounting portion, the third contacting portions and the
fourth contacting portions being arranged in two rows
along the mating direction of the electrical connector,
the third mounting portions and the fourth mounting
portions being respectively arranged in third and fourth
rows along the mating direction of the electrical connec-
tor;

a metallic shell shielding the housing member, the first
contact group and the second contact group; and

a grounding member electrically and mechanically con-
nected to the metallic shell, the grounding member com-
prising a body portion located between the second
mounting portions of the first contact group and the third
mounting portions of the second contact group.

2. The electrical connector as claimed in claim 1, wherein
the metallic shell comprises a first side wall and a second side
wall opposite to the first side wall, the grounding member
comprising a first resilient arm engaging against the first side
wall and a second resilient arm engaging against the second
side wall.

3. The electrical connector as claimed in claim 2, wherein
the first resilient arm and the second resilient arm extend
sidewardly from a top side of the body portion.

4. The electrical connector as claimed in claim 3, wherein
the first resilient arm and the second resilient arm are sym-
metrical with each other.

5. The electrical connector as claimed in claim 2, wherein
the first resilient arm and the second resilient arm are located
outside of the second mounting portions and embrace the
second mounting portions.

6. The electrical connector as claimed in claim 1, further
comprising a spacer located between the first mounting por-
tions and the fourth mounting portions, the second mounting
portions and the third mounting portions being regulated by
the spacer, the body portion of the grounding member being
fixed by the spacer.

7. The electrical connector as claimed in claim 6, wherein
the spacer comprises a base and a retaining wall extending
upwardly from the base, the base defining a plurality of slots
through which the second mounting portions extend, the third
mounting portions being integrally molded with the retaining
wall.
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8. The electrical connector as claimed in claim 1, wherein
the housing member comprises a first housing and a second
housing, the first tongue plate and the second tongue plate
being respectively formed on the first housing and the second
housing, the first contacts and the third contacts being respec-
tively insert molded with the first housing and the second
housing.

9. The electrical connector as claimed in claim 8, wherein
the second housing is separated from or integral with the first
housing.

10. The electrical connector as claimed in claim 1, wherein
the first contact group and the second contact group are com-
patible to USB 3.0 standard.

11. An electrical connector comprising:

a housing member comprising a first tongue plate and a

second tongue plate;

a first contact group associated to the first tongue and
comprising a plurality of first contacts and a plurality of
second contacts, each first contact comprising a first
contacting portion and a first mounting portion perpen-
dicular to the first contacting portion, each second con-
tact comprising a second contacting portion and a sec-
ond mounting portion, the first contacting portions and
the second contacting portions being arranged in two
rows along a mating direction of the electrical connector,
the first mounting portions and the second mounting
portions being respectively arranged in first and second
rows along the mating direction of the electrical connec-
tor;

asecond contact group associated to the second tongue and
comprising a plurality of third contacts and a plurality of
fourth contacts, the plurality of third contacts compris-
ing two pairs of differential contacts and a grounding
contact located therebetween, each third contact com-
prising a third contacting portion and a third mounting
portion perpendicular to the third contacting portion,
each fourth contact comprising a fourth contacting por-
tion and a fourth mounting portion, the third contacting
portions and the fourth contacting portions being
arranged in two rows along the mating direction of the
electrical connector, the third mounting portions and the
fourth mounting portions being respectively arranged in
third and fourth rows along the mating direction of the
electrical connector;

a metallic shell shielding the housing member, the first
contact group and the second contact group;
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a spacer comprising a base and a retaining wall extending
upwardly from the base, the base defining a plurality of
slots through which the second mounting portions
extend, the third mounting portions being integrally
molded with the retaining wall; and

a grounding member located between the second mounting
portions of the first contact group and the third mounting
portions of the second contact group, the grounding
member comprising an elastic arm electrically and
mechanically connected to the third mounting portion of
the grounding contact.

12. The electrical connector as claimed in claim 11,
wherein the grounding member is metallic and comprises a
vertical body portion, the elastic arm being stamped out-
wardly from the body portion.

13. The electrical connector as claimed in claim 12,
wherein the body portion of the grounding member is fixed to
the base of the spacer.

14. The electrical connector as claimed in claim 11,
wherein the base of the spacer is located between the first
mounting portions and the fourth mounting portions.

15. The electrical connector as claimed in claim 14,
wherein the base of the spacer is separated from the first
mounting portions and the fourth mounting portions along the
mating direction of the electrical connector.

16. The electrical connector as claimed in claim 11,
wherein the housing member comprises a first housing and a
second housing, the first tongue plate and the second tongue
plate being respectively formed on the first housing and the
second housing, the first contacts and the third contacts being
respectively insert molded with the first housing and the sec-
ond housing.

17. The electrical connector as claimed in claim 16,
wherein the second housing is separated from the first hous-
ing.

18. The electrical connector as claimed in claim 16,
wherein the second housing is integral with the first housing.

19. The electrical connector as claimed in claim 11,
wherein the first contact group and the second contact group
are compatible to USB 3.0 standard.

20. The electrical connector as claimed in claim 11,
wherein the base comprises a pair of tails extending back-
wardly beyond the retaining wall.

#* #* #* #* #*



