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(57) ABSTRACT

An electrical connector mounted on a PCB includes: an
housing comprising a base, a mating tongue and a mounting
portion, each surface of the mating tongue defining twelve
terminal positions P1 through P12; two rows of terminals,
each terminal including a mating portion, a leg portion and
a middle portion connecting with the mating portion and the
leg portion, each leg portion defining a soldering pad. Each
row of terminals include grounding terminals in terminal
positions P1, P12, power terminals in terminal positions P4,
P9, and there are no terminals set in terminal positions P2,
P3, P10, P11. The soldering pads of the two rows of
terminals are arranged in one row and at least two grounding
terminals or two power terminals aligned with each other in
a vertical direction are located side by side so as to share a
same pad defined on the PCB.
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ELECTRICAL CONNECTOR WITH LOWER
PROFILE

BACKGROUND OF THE INVENTION

1. Field of the Invention

[0001] The present invention relates to an electrical con-
nector mounted on a printed circuit (PCB).

2. Description of Related Art

[0002] USB-IF has issued a new receptacle which can be
inserted by a plug in two different orientation on Oct. 11,
2014 and named USB Type-C transmitting USB 2.0 and
USB 3.1 signal. USB 2.0 Type-C connector and cable
assembly are widely used in mobile device like smartphones
and tablet PCs. As the mobile devices tend to be more and
more small, the receptacle is still hoped to be lower profile
even through the USB Type-C has a smaller dimension.
[0003] In view of the above, an improved electrical con-
nector is desired to overcome the problems mentioned
above.

SUMMARY OF THE INVENTION

[0004] Accordingly, an object of the present disclosure is
to provide a an electrical connector with a lower profile.
[0005] According to one aspect of the present disclosure,
an electrical connector mounted on a printed circuit (PCB),
comprises: an insulating housing comprising a base, a mat-
ing tongue extending forward from the base and a mounting
portion extending rearward from the base, the mating tongue
defining two opposite mating surfaces and each mating
surface defining twelve terminal positions P1 through P12;
two rows of terminals, each terminal comprising a mating
portion exposed upon the mating tongue, a leg portion
extending out of the mounting portion and a middle portion
connecting with the mating portion and the leg portion, each
leg portion defining a soldering pad. Each row of terminals
comprises grounding terminals in terminal positions P1,
P12, power terminals in terminal positions P4, P9, and there
are no terminals set in terminal positions P2, P3, P10, P11.
The soldering pads of the two rows of terminals are arranged
in one row and at least two grounding terminals or at least
two power terminals aligned with each other in a vertical
direction are located side by side so as to share a same pad
defined on the PCB.

[0006] Other objects, advantages and novel features of the
disclosure will become more apparent from the following
detailed description when taken in conjunction with the
accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0007] FIG. 1 is a front perspective view of an electrical
connector mounted on a PCB in accordance with a preferred
embodiment of the present invention;

[0008] FIG. 2 is a rear exploded perspective view of the
electrical connector in FIG. 1;

[0009] FIG. 3 is a cross sectional view taken along lines
3-3in FIG. 1;

[0010] FIG. 4 is a front planar view of the electrical
connector;

[0011] FIG. 5 is a rear perspective view of the electrical
connector;
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[0012] FIG. 6 is a bottom planar view of the electrical
connector;
[0013] FIG. 7 is a top exploded perspective view of a first

insulator, a metallic shell and terminals of the electrical
connector;

[0014] FIG. 8 is a top exploded perspective view of the
second insulator and the first insulator assembled with the
metallic plated and the terminals;

[0015] FIG. 9 is a perspective view of the terminals and
the metallic plate;

[0016] FIG. 10 is a bottom perspective view of FIG. 9;
[0017] FIG. 11 is a top perspective view of an electrical
connector of a second embodiment;

[0018] FIG. 12 is a front planar view of FIG. 11;

[0019] FIG. 13 is a cross sectional view taken along lines
13-13 in FIG. 11;

[0020] FIG. 14 is a bottom perspective view of the elec-
trical connector;

[0021] FIG. 15 is a perspective view of the PCB; and
[0022] FIG. 16 is an exploded perspective view of termi-
nals with carriers and a metallic plate.

DETAILED DESCRIPTION OF THE
INVENTION

[0023] Reference will now be made to the drawings to
describe a preferred embodiment of the present disclosure in
detail.

[0024] FIG. 1 through FIG. 10 illustrating a first embodi-
ment of an electrical connector 100 of the present invention,
the electrical connector 100 in a form of a sink board
receptacle, is mounted in a notch 901 of a printed circuit
board 900 and adapted for mating with a plug (not shown)
and thus establish an electrical connection with the recep-
tacle and the plug. The electrical connector 100 includes an
insulating housing 10, terminals 20, and an shell including
a metallic inner shell 30 and a metallic outer shell 40.
[0025] Referring to FIG. 2 combination with FIGS. 3-4,
the housing 10 includes a base or retaining portion 11
defining a front face 112, a mating tongue 12 extending from
the front face 112 of the retaining portion and a mounting
portion 13 extending rear forward from a rear face of the
retaining portion 11. The mounting portion 13 defines an
upper face 131 which is flushed with the corresponding
upper face of the retaining portion 11. The inner shell 30 is
fitly retained around the retaining portion 11 and surround-
ing the mating tongue 12, thereby defining a mating cavity
101 among the inner shell 30 and the mating tongue 12 as
best shown in FIGS. 3-4. The outer shell 40 includes a front
portion 41 surrounding the inner shell 30 and a vertical or
middle portion 42 perpendicularly bending from a rear edge
of'the front portion 41. The middle portion 42 confronts with
the mating cavity 101, which is flushed with the front face
112 of the retaining portion 11 and commonly defined as a
stop face A (labeled in FIG. 4) to limit an insertion of the
plug into the mating cavity 101 of the electrical connector
100. The outer shell 40 further includes a rear portion 43
bending rearward from a lower edge of the middle portion
42, which covers on the upper face 131 of the mounting
portion 13. The retaining portion 11 is basically used to
engagement with the inner shell 30 and retained the inner
shell 30, and the mounting portion 13 is used to be supported
on the printed circuit board 900. The upper face 131 of the
mounting portion 13 is lower than the top face (not labeled)
of the whole electrical connector 100. In this preferred



US 2018/0198246 Al

embodiment, the mating tongue 12 further defines a thicken
step portion 122, which is used to support spring pads in the
plug if the plug has. The upper face of the step portion 122
is higher than the upper face of the retaining portion 11 and
the upper mating surface of the front region of the mating
tongue 12. Understandingly, as part of the housing 10 is cut
away, the length of the whole electrical connector 100 along
a front and rear direction reduces from 8.3 mm to 7.3 mm.
Therefore, the shortened electrical connector 100 is suitable
to be used in mobile devices. The length of the mounting
portion 13 in the front and rear direction becomes larger and
the length of the mating cavity 103 kept a predetermined
size, that means, the engagement of the receptacle and the
plug is kept as usual and the retaining force of the receptacle
on the PCB is strengthen even through the whole length is
shortened.

[0026] Referring to FIG. 1 and FIG. 5, the front portion 41
of the outer shell 40 includes a top wall 411, two sidewalls
412 with two mounting legs 415. Each mounting leg 415
includes a horizontal portion 4151 confronting on the top
face of the PCB 900 and a vertical portion 4152 inserting
into a hole as shown in FIG. 1 of the PCB. The horizontal
portion 4151 defines a downward dimple 4153. The side-
walls 412 further define extending arms 413 extending
rearwards. The rear portion of the outer shell 40 defines a
rear wall 431 bending downward, and a tab 432 bends
forwards from lateral side of the rear wall 431 and is welded
with the rear portion of the extending arm 413. The rear wall
431 further defines a large notch 4311 to expose the leg
portions 23 of the terminals 20.

[0027] The extending arms 413 defines mounting leg 414
under the tab 432 and the rear wall 431 defines two soldering
legs 433 near to the tab 432. All the soldering legs 414, 433
are inserted into and welded with corresponding holes
defined on the PCB 900 as best shown in FIG. 1. The inner
shell 30 is in a capsular shape, the front portion 41 of the
outer shell is in a rectangular and the lower wall of the front
portion is fitly matched with the lower wall of the inner shell
30.

[0028] Referring to FIG. 7 through FIG. 10, the terminals
20 are arranged in two rows. A first insulator 15 is inserting-
molded with the low terminals 205 and a shielding plate 50.
The upper terminals 20a are disposed on the first insulator
15 and then a second insulator 16 is inserting molded on the
first insulator 15 and the upper terminals 20a, thereby the
insulating housing 10 is completely formed.

[0029] The mating tongue 12 defines two opposite mating
surface 123, and each mating surface defines twelve terminal
positions P1 through P12. which are compatible to USB
Type-C definition. In this embodiment as best shown in FIG.
8, the housing 10 defines terminal passages 124 in a couple
of the terminal positions where the terminals are required, to
receive terminals 20 and there is no terminal passages if
there is no terminals required. As shown in FIG. 8, only the
terminal positions P1, P4~P7, P9, P12 on the upper mating
surface are shown and labeled, that is, these terminal posi-
tions are equipped with terminal passages 12 and disposed
with terminals. Understandingly, terminal positions P2, P3,
P8, P10, P11 without any terminal passages and terminals on
the upper surface of the mating tongue are not labeled. The
terminal positions P2, P3, P5, P10, P11 on the lower surface
of the mating tongue are also not labeled. Combination with
FIG. 3, each terminal 20 comprises mating portion 21, leg
portion 23 extending out of the mounting portion 13 and a
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middle portion 22 connecting with the mating portion 21 and
the leg portion 23, each leg portion 23 defines a soldering
pad 231. In this embodiment, the connector 100 includes
grounding terminals G in the terminal positions P1, P12,
power terminals in the terminal positions P4, P9, signal
terminals transmitting date signal and detecting signal in the
terminal positions P5~P7. As best shown in FIGS. 9 and 10,
the mating portions 21 of the upper and lower terminals are
aligned with each other in the upper and lower direction and
the middle portions 22 are shifting. The soldering pads 231
of the upper row and the soldering pads of the lower row are
alternatively arranged one by one in one row. The corre-
sponding two soldering pads 231 of the grounding terminals
G in the two rows are located side by side and welded with
a same grounding pad defined on the printed circuit board
900, and the corresponding two soldering pads of the power
terminals P in the two rows are also located side by side and
welded with a same power pad defined on the printed circuit
board 900. In other embodiment, there might be disposed
with terminals in terminal positions P8, P5.

[0030] Referring to FIGS. 9 and 10, the metallic plate 50
is located between the mating portions 21 of the terminals
and extending rearward in front the of the step portion 122
as best shown in FIG. 3. The front ends 211G of the
grounding terminals G touch the metallic plate 51 to estab-
lish a grounding path. The grounding terminals G of the
upper row 20a further defines an upper tab 221 extending
outward from the middle portion 22 and the grounding
terminals of the lower row 205 further defines a lower tab
222 extending outward from the middle portion 22. As
shown in FIG. 8, the upper tab 221 is located at the mounting
portion 13 and the lower tab 222 is located at the retaining
portion 12. The rear edge of the metallic plate 50 is located
in front of the lower tab 222. The metallic plate 50 is suitable
for the connector of a lower profile.

[0031] FIGS. 11 through 16 illustrates an electrical con-
nector 200 of a second embodiment which is similar to the
connector 100 of the first embodiment. The outer shell 40
has a front portion matching with the inner shell 30, and thus
the front portion fitly surrounds the inner shell 30. Alterna-
tively, the inner shell and the outer shell can be formed
integrality, and be called as shielding shell retained around
the retaining portion 11 and defining the mating cavity 101.
Referring to FIG. 12, the front face 112 of the retaining
portion 11 is used to limit the insertion of the plug, i.e., the
stop face A.

[0032] Referring to FIGS. 13 and 15, the electrical con-
nector 200 is mounted in the notch 901 of the PCB 900 in
a right angle pattern. The electrical connector 200 includes
an insulating housing 10 with a front mating tongue 12, a
middle retaining portion 11 or base and a rear mounting
portion 13, and two rows of terminals 20. The mating tongue
defines an upper mating surface 123a¢ and a lower upper
mating surface 1235, the retaining portion 11 defines a front
face 112 and a rear face 113, the mounting portion 13 defines
an upper face 131 and a lower face 132. The mating tongue
12 extends forwards from the front face 112 of the retaining
portion 11, the mating tongue defines a thickened step
portion 122 at a root thereof to the retaining portion 11. The
mounting portion 13 extends rearwards from the rear face
113 of the retaining portion. Each terminal 20 includes a
mating portion 21 exposed upon the mating surface, leg
portion 23 extending from the retaining portion 11 and a
middle portion 22. The grounding pads 231G of correspond-
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ing grounding terminals of the upper and lower row of the
terminals are disposed side by side and to be welded with a
same widened grounding pad 902G on the printed circuit
board 900. The power pads 231P of corresponding power
terminals of the upper and lower row of the terminals are
disposed side by side and to be welded with a same widened
power pad 902P on the printed circuit board 900. The power
pads 902P and the grounding pads 902G have a width of
0.55 mm, and other pads have a width of 0.3 mm. The pitch
of every two adjacent pads is 0.2 mm. All the pads have a
length 0of 0.9 mm. In the second embodiment, in the terminal
position P5 of the upper mating surface and the terminal
position P8 of the lower mating surface, there are two
detecting terminals. The terminals in terminal positions P6,
P7 in the upper surface and the terminals in the terminal
positions P7, P9 in the lower surface of the mating tongue
are signal terminal transmitting USB 2.0 signal, i.e., USB
2.0 terminals, the soldering pads 231D of the negative
terminals of the USB 2.0 terminals are located side by side
and share a same widened negative pads 902D-.

[0033] Referring to FIG. 13 and FIG. 16, the mounting
portion 13 lower as possibly to decease the height of the
connector on the PCB. The middle portions 22 of the
terminals are bend in front of the mounting portion 13

[0034] Each middle portion 22 includes an upper horizon-
tal section 224, a middle connecting section 225 and a lower
horizontal section 226, the upper horizontal section 224
extends from the mating portion 21, the lower horizontal
section 226 extend with the leg portion, the middle retaining
section 225 is located in the retaining portion 11 of the
insulating housing. In preferred embodiment, the middle
section 225 is in a vertical shape. The middle section 225
defines an upper bending point 2251 and a lower bending
point 2252, the two upper bending points 2251 are located
in front of the rear face 113 of the retaining portion 11 and
the two lower bending points 2252 are located in front of the
rear face 113 of the retaining portion. The upper bending
points 2251 of the lower terminals are located in front of the
upper bending points of the upper terminals. The lower
bending points 2252 of the lower terminals are located in
front of the lower bending points of the upper terminals. The
lower horizontal section 226 of the lower row extends out of
the rear portion 223 and exposed upon the lower face 132 of
the mounting portion 13, so as to decrease the height of the
mounting portion on the PCB. FIG. 16 illustrating the two
rows of terminals with carrier 24, the middle portions 22 of
the power terminals P defines a front shifting section 227
and a rear shift section 228, the front shifting sections are
located in the step portion 22 or the retaining portion 11.
Other terminals laterally bend one time. The height of the
mounting portion decrease from 1.2 mm to 0.7 mm.
[0035] While preferred embodiment in accordance with
the present disclosure has been shown and described,
equivalent modifications and changes known to persons
skilled in the art according to the spirit of the present
disclosure are considered within the scope of the present
disclosure as defined in the appended claims.

What is claimed is:
1. An electrical connector mounted on a printed circuit
(PCB), comprising:
an insulating housing comprising a base, a mating tongue
extending forward from the base and a mounting por-
tion extending rearward from the base, the mating
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tongue defining two opposite mating surfaces and each
mating surface defining twelve terminal positions P1
through P12;

two rows of terminals, each terminal comprising a mating
portion exposed upon the mating tongue, a leg portion
extending out of the mounting portion and a middle
portion connecting with the mating portion and the leg
portion, each leg portion defining a soldering pad;

each row of terminals comprising grounding terminals in
terminal positions P1, P12, power terminals in terminal
positions P4, P9, and there are no terminals set in
terminal positions P2, P3, P10, P11;

wherein the soldering pads of the two rows of terminals

are arranged in one row and at least two grounding
terminals or at least two power terminals aligned with
each other in a vertical direction are located side by side
so as to share a same pad defined on the PCB.

2. The electrical connector as claimed in claim 1, wherein
each row of terminals comprising a pair of USB 2.0 signal
terminals, the soldering pads of two negative terminals of
USB 2.0 signal terminals are located side by side so as to
share a same signal pad defined on the PCB.

3. The electrical connector as claimed in claim 1, wherein
the PCB defines a widened power pad to be welded with said
two side by side soldering pads of power terminals, and a
widened grounding pad to be welded with said two side by
side soldering pads of the grounding terminals.

4. The electrical connector as claimed in claim 3, wherein
the grounding pads and the power pad each have a width of
0.55 mm.

5. The electrical connector as claimed in claim 4, wherein
every adjacent soldering pads has a pitch of 0.2 mm.

6. The electrical connector as claimed in claim 5, wherein
all the pads on the PCB has a length of 0.9 mm.

7. An electrical connector mounted on a printed circuit
(PCB), comprising:
an insulating housing comprising a base, a mating tongue
extending forward from the base and a mounting por-
tion extending rearward from the base, the mating
tongue defining two opposite mating surfaces, the base
defining a front face and a rear face;

two rows of terminals, each terminal comprising a mating
portion exposed upon the mating tongue, a leg portion
extending out of the mounting portion and a middle
portion connecting with the mating portion and the leg
portion;

wherein each middle portion of the terminals comprises

an upper horizontal section, a lower horizontal section
and a connecting section connecting with the upper and
lower horizontal section, the connecting section defines
an upper bending point and a lower bending point, all
the upper bending points and lower bending points are
located in front of the rear face of the base.

8. The electrical connector as claimed in claim 1, wherein
all the upper bending points and lower bending points are
located behind the front face of the base.

9. The electrical connector as claimed in claim 1, wherein
the upper bending points of the lower row are located in
front of that of the upper row, and the lower bending points
of'the lower row are located in front of that of the upper row.

10. The electrical connector as claimed in claim 9, further
comprising a metallic plate located between the mating
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portions of the two rows of the terminals, wherein a rear
edge of the metallic plate is disposed in front of the front
face of the base.

11. An electrical connector comprising:

an insulating housing comprising a base, a mating tongue

extending forward from the base and a mounting por-
tion extending rearward from the base, the mating
tongue defining two opposite mating surfaces, the base
defining a front face and a rear face;

two rows of terminals disposed in the insulating housing;

an inner shell retained around the base and surrounding

the mating tongue thereby defining a mating cavity
among the mating tongue and the inner shell;

an outer shell comprising a front portion retained the inner

shell, a rear portion covering the mounting portion and
a middle portion connecting with the front portion and
the rear portion;

wherein the middle portion of the outer shell and the front

face of the base is confronting with the mating cavity
and commonly constructed as a stop face to limit an
insertion of a mating plug.

12. The electrical connector as claimed in claim 11,
wherein an upper part of the base are cut away, upper faces
of the base and the mounting portion are flushed with each
other.

13. The electrical connector as claimed in claim 12,
wherein an upper face of the mating tongue are higher than
the upper face of the base.

14. The electrical connector as claimed in claim 13,
wherein a lower face of the mounting portion is higher than
a lower face of the base.

#* #* #* #* #*
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