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Description
BACKGROUND OF THE INVENTION
Field of the Invention

[0001] The present invention relates to a connector.
More particularly, the present invention relates to a com-
patible connector for a first and a second joint having
different pin quantities.

Description of Related Art

[0002] Simple peripheral devices, such as earphones,
speakers, etc., are usually distinguished by different con-
nectors for transmitting different data. The typical inter-
face (or terminal) of a connector includes AV (Audio Vid-
eo) joint, S-Video joint, USB joint, iLINK joint, earphone
joint, and microphone joint etc. As to those hand-held
devices, such as mobile phone, personal digital assistant
(PDA), smart phone, player, game machine, or notebook
PC, which are required to be light, thin, short, compact,
and small, having connectors of various specs will in-
crease not only the manufacturing cost but also the vol-
umes thereof.

[0003] Universal serial bus (referred to as USB there-
inafter) is currently broadly used as the interface for data
transmission between a peripheral device and a host,
and which is also a universal interface for transmitting
data by using differential transmission technology. When
a peripheral device is connected to a host through a USB
transmission cord, the newly added hardware can be au-
tomatically detected through the USB terminal, and a
suitable driving program for driving the peripheral device
is searched for. Typical USB interfaces include 5-pin
MINI A type male joint/female joint, 5-pin MINI B type
male /female joint, and MINI AB female joint which is
compatible to both MINI A and MINI B male joints.
[0004] Referto FIG. 1, which illustrates that a plurality
of USB pins 110 are arranged in parallel within a con-
ventional MINI AB connector 100. It should be noted that
since the quantity of the USB pins 110 is only 5, the con-
nector 100 is only suitable for MINI A or MINI B connector
(referring to FIG. 2 and FIG. 3), and the function thereof
is limited. If the pin quantity of a peripheral device is dif-
ferent from the quantity of the USB pins 110, different
connectors and transmission cords have to be installed
to the host, accordingly, the manufacturing cost of the
hand-held device and the volume thereof are increased.
[0005] A connectorfor plural mating connectors having
different shapes of interfaces is for instance known from
EP 1 274 155 A1, which is considered as closest prior
art. EP 1 274 155 A1 describes a partition mechanism,
which is arranged in a shell of a receptacle connector.
The connector interface defined by the shellis partitioned
into two interface portions, one of which has a shape
different from the other. Therefore a mating connector
for the connector can be connected with one or two in-
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terface portions, depending on a shape of a connector
interface of the mating connector. For example, a plug
connector for high resolution signals is connected with
two interface portions of the receptacle connector, while
another plug connector for low resolution signals is con-
nected with only one interface portions of the receptacle
connector. More specifically, each interface portion of
the receptacle connector has a separate convex part at
which pins for connecting with pins of the mating con-
nectors are arranged on opposite surfaces of the convex
part.

SUMMARY OF THE INVENTION

[0006] Accordingly, the present invention is directed
to provide a compatible connector for a first and a second
joint having different pin quantities, counts, amounts or
numbers to improve compatibility between devices.
[0007] The present invention provides a connector for
a first and a second joint having different pin quantities.
The connector includes a base, at least a first pin, and
at least a second pin. The base includes a convex part
with a first connecting surface and a second connecting
surface opposite to the first connecting surface. The first
pins are disposed on the first connecting surface and the
quantity of the first pins is the same as the pin quantity
of the first joint. The second pins are disposed on the
second connecting surface and the total quantity of the
first pins and the second pins is the same as the pin
quantity of the second joint.

[0008] According to an embodiment of the present in-
vention, the foregoing base includes a convex part and
a concave part for accommodating the convex part,
wherein the first connecting surface and the second con-
necting surface are respectively disposed on two oppo-
site surfaces of the convex part.

[0009] According to an embodiment of the present in-
vention, a slot is disposed between the foregoing convex
part and concave part for accommodating the first joint
and the second joint.

[0010] According to an embodiment of the present in-
vention, the foregoing first joint includes a joint which
complies with MIN A or MINI B USB specification.
[0011] According to an embodiment of the present in-
vention, the foregoing second joint includes an 11-pin
joint complying with USB specification.

[0012] According to an embodiment of the present in-
vention, the quantity of the first pins includes the quantity
of the pins which comply with MINI A or MINI B USB
specification.

[0013] According to an embodiment of the present in-
vention, the total quantity of the second and the first pins
is 11. The total quantity of the first pins is 5. The total
quantity of the second pins is 6. Besides, the total pin
quantity of the second joint is greater than the total pin
quantity of the first joint.

[0014] According to an embodiment of the present in-
vention, the foregoing second pins may include at least
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one identification pin, at least one audio pin, and at least
one ground pin.

[0015] According to an embodiment of the present in-
vention, the foregoing first and second connecting sur-
faces are stacked on two opposite surfaces of the con-
nector.

[0016] According to an embodiment of the present in-
vention, the base further comprises a concave edge por-
tion disposed at a corner of the concave part for forming
a fool-proof structure.

[0017] In the present invention, a connector structure
compatible to typical MINI A and MINI B USB interfaces
is adopted and a set of independent functional pins are
added to the original connector structure so that external
devices having different pin quantities can share the high-
ly compatible connector structure. Accordingly, the con-
nector in the present invention can meet function expan-
sion requirement and furthermore, can accomplish the
purpose of connector sharing in product design.

[0018] In order to make the aforementioned and other
objects, features and advantages of the presentinvention
comprehensible, a preferred embodiment accompanied
with figures is described in detail below.

[0019] It is to be understood that both the foregoing
general description and the following detailed description
are exemplary, and are intended to provide further ex-
planation of the invention as claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

[0020] The accompanying drawings are included to
provide a further understanding of the invention, and are
incorporated in and constitute a part of this specification.
The drawings illustrate embodiments of the invention
and, together with the description, serve to explain the
principles of the invention.

[0021] FIG. 1is adiagram illustrating that a plurality of
USB pins are arranged in parallel within a conventional
MINI AB connector.

[0022] FIG.2andFIG. 3respectivelyillustrate conven-
tional MINI A and MINI B male joint connectors.

[0023] FIG. 4 is a diagram of a connector according to
an embodiment of the present invention.

[0024] FIG. 5 illustrates a double-sided 11-pin male
joint connector complying with USB specification which
is suitable for the connector in FIG. 4.

[0025] FIG. 6A and FIG. 6B are diagrams illustrating
the front plug-in of a male joint and a female joint.
[0026] FIG. 7A and FIG. 7B are diagrams illustrating
the back plug-in of a male joint and a female joint.
[0027] FIGs. 8A~8C are diagrams illustrating fool-
proof when the male joint in the present invention is not
suitable for the original MINI A, MINI B, and MINI AB
female joints.

DESCRIPTION OF EMBODIMENTS

[0028] FIG.2andFIG. 3respectivelyillustrate conven-
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tional MINI A and MINI B male joint connectors. Referring
to FIG. 2 and FIG. 3, the 5 USB terminals (or pins) 210
in FIG. 2 are disposed on the MINI A connector 200 and
can be used for signal transmission, and the 5 USB ter-
minals (or pins) 310 in FIG. 3 are disposed on the MINI
B connector 300, but the sizes and patterns of the inter-
faces are slightly different for preventing misplug or re-
verse plug, which may cause misjudgment or failure. Be-
sides, the MINI A connector 200 and the MINI B connec-
tor 300 are only suitable for respective male joint or fe-
male joint since the MINI A connector 200 and the MINI
B connector 300 are designed to be fool-proof.

[0029] FIG. 4 is a diagram of a connector 400 accord-
ing to an embodiment of the present invention, and FIG.
5 illustrates a double-sided 11-pin male joint connector
500 complying with USB specification which is suitable
for the connector in FIG. 4. Referring to FIG. 5, the dif-
ference of the connector 500 from the foregoing MINI A
connector 200 and MINI B connector 300 is that the male
joint connector 500 in FIG. 5 has 5 USB terminals (or
pins) 510 located on the top surface of the interface and
6 USB terminals (or pins) 520 located on the bottom sur-
face of the interface, and the total quantity of the terminals
is 11. Wherein, the 5 USB terminals 510 on the top sur-
face ofthe interface can be served as the first set of signal
terminals, and the 6 USB terminals 520 on the bottom
surface of the interface can be served as the second set
of signal terminals. Since the quantity of the first set of
signal terminals is the same as the quantity of the original
MINI A or MINI B USB terminals, the first set of signal
terminals can be used as the USB terminals of the original
peripheral device and it is not necessary to change the
circuit design thereof. The newly added second set of
signal terminals can be used along with the first set of
signal terminals as the USB terminals of the newly de-
veloped peripheral device for function expansion.
[0030] Referring to FIG. 4, to share the male joint hav-
ing different USB terminals, the present invention pro-
vides a connector 400 including a base 410, a plurality
of first pins 420, and a plurality of second pins 430.
Wherein, the base 410 can be welded or assembled to
an electronic apparatus (not shown), and the slot of the
base 410 is used for accommodating a male joint having
similar size to the slot, for example, the MINI A type con-
nector 200 or the MINI B type connector 300 (first type
joint), or the double-sided 11-pin male joint connector
500 (second type joint), so that the newly developed con-
nector 400 can be suitable for different types of USB ter-
minals.

[0031] As shown in FIG. 4, the base 410 includes a
convex part 412 and a concave part 414 for accommo-
dating the convex part 412, wherein a plurality of first
pins 420 is disposed on the top surface of the convex.part
412 and is arranged in a row to form a first connecting
surface. Besides, a plurality of second pins 430 is dis-
posed on the bottom surface of the convex part 412 and
is arranged in a row to form a second connecting surface.
The first connecting surface and the second connecting
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surface are stacked on two opposite surfaces. When the
double-sided 11-pin male joint connector 500 is plugged
into the slot formed by the convex part 412 and the con-
cave part 414 of the base 410, the first pins 420 come
into contact correspondingly with the terminals. 510 at
one side in the male joint connector 500 and are turned
on, and the second pins 430 come into contact corre-
spondingly with the terminals 520 at the other side in the
male joint connector 500 and are turned on. If the MINI
A connector 200 or the MINI B connector 300 is plugged
into the slot of the base 410, only the first pins 420 come
into contact correspondingly with the terminals of the con-
nector 200 or 300 to be turned on while the second pins
430 are left unused. Accordingly, the quantity of the first
pins 420 complies with the pin quantity specified for MINI
A or MINI B USB, and the total quantity of the first pins
420 and the second pins 430 complies with the pin quan-
tity specified for double-sided 11-pin USB, that is, the
total quantity of the first pins 420 is 5, and the total quantity
of the second pins 430 is 6, and the total pin quantity of
the second joint (double-sided 11-pin USB) is greater
than the total pin quantity of the first joint (MINI A or MINI
B USB). Certainly, even though the quantities of the first
pins 420 and the second pins 430 are explained in the
present embodiment as example, they are not limited
thereto.

[0032] Refer to FIG. 6A and FIG. 6B, which are dia-
grams illustrating the correct plug-in of a male joint and
a female joint, and FIG. 7A and FIG. 7B, which are dia-
grams illustrating the reverse plug-in of a male joint and
a female joint. In the present embodiment, to prevent the
MINI A male joint 200A or the MINI B male joint 300A
from mistakenly contacting the second pins 430 of the
connector 400 when the MINI A male joint 200A or the
MINI B male joint 300A is plugged in reversely, the pattern
of the connector 400 is designed to be fool-proof, that is,
a concave edge portion 416 is designed for avoiding de-
vice failure or misjudgment. The MINI A male joint 200A
in FIG. 6A and the MINI B male joint 300A in FIG. 6B can
be correctly plugged into the double-sided 11-pin female
joint connector 400, however, they cannot be reversely
plugged into the double-sided 11-pin female joint con-
nector 400 due to size prevention, as shown in FIG. 7A
and FIG. 7B, so that the purpose of fool-proof can be
achieved.

[0033] Next, referto FIGs. 8A~8C, which are diagrams
illustrating fool-proof when the double-sided 11-pin male
joint connector 500 in the presentinvention is not suitable
for the original MINI A, MINI B, and MINI AB female joints.
To prevent the newly developed male joint 500 from being
mistakenly plugged into the original female joint 200B,
300B, or 100B, the pattern of the male joint 500 is pur-
posely designed different from the original female joints,
so that the newly developed male joint 500 cannot be
plugged into the original host, accordingly the male joint
500 is prevented from being turned on mistakenly and
the purpose of fool-proof is achieved.

[0034] As described above, in the present invention,
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the connectors 400 and 500 keep the functions of the
original 5-pin USB interface to be used by the original 5-
pin MINI A and MINI B peripheral devices, and the USB
interface of the newly added 6 pins is for function expan-
sion so that the connector 400 can be used by the newly
developed peripheral device, that is, the total quantity of
the first pins and the newly added second pins can be
used by the second kind of peripheral device having high-
er pin quantity.

[0035] Since the newly added second pins 430 are dis-
posed with at least one identification pin, the type of the
second joint can be determined based on the voltage
variations of the first identification voltage and the second
identification voltage, that is, the pre-classified second
joint is determined based on the configuration of short
circuit status, impedance status, and open circuit status
between the two wires for connecting the host and the
second joint. In addition, the newly added second pins
430 can be further disposed a ground pin corresponding
to the ground terminal of the second joint to produce a
common ground terminal. Moreover, when the second
joint is connected to an audio signal receiver, for exam-
ple, earphone, speaker, microphone, or other multimedia
electronic devices, the second pins are also disposed
with at least one audio pin to transmit audio signals. The
foregoing identification pin, ground pin, and audio pin can
be arranged and combined based on the circuit design
and will not be described in detail herein.

[0036] Inoverview, according to the present invention,
a connector structure compatible to typical MINI A and
MINI B USB interfaces is adopted, and a set of independ-
ent functional pins are added to the original connector
structure so that the first and the second joints having
different pin quantities can both use the highly compatible
connector structure. Thus, the connector of the present
invention can meet function expansion requirement, and
furthermore, the purpose of connector sharing in product
design can be accomplished.

[0037] It will be apparent to those skilled in the art that
various modifications and variations can be made to the
structure of the present invention without departing from
the scope or spirit of the invention. In view of the forego-
ing, it is intended that the present invention cover modi-
fications and variations of this invention provided they
fall within the scope of the following claims.

Claims

1. Afemale connector for a first and a second joint hav-
ing different pin quantities, comprising:

a base (410), comprising a convex part (412)
having a first connecting surface and a second
connecting surface opposite to the first connect-
ing surface;

characterized in that

at least one first pin (420), is disposed on the
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first connecting surface, the quantity of the first
pins (420) being the same as the pin quantity of
the first joint; and

at least one second pin (430), is disposed on
the second connecting surface opposite to the
first connecting surface, the total quantity of the
second pins (430) and the first pins (420) being
the same as the pin quantity of the second joint.

The female connector as claimed in claim 1, wherein
the base (410) comprises:

a concave part (414) for accommodating the
convex part (412), wherein the concave part
(414) and the convex part (412) form a slot for
accommodating the firstjoint or the second joint.

The female connector as claimed in claim 2, wherein
the base (410) further has a concave edge portion
disposed at a corner of the concave part (414) to
form a fool-proof structure.

The female connector as claimed in claim 1, wherein
the first joint comprises a joint complying with the
specification of MINI A or MINI B USB (universal se-
rial bus).

The female connector as claimed in claim 1, wherein
the second joint comprises an 11-pin joint complying
with the USB (universal serial bus) specification.

The female connector as claimed in claim 1, wherein
the quantity of the first pins (420) comprises the
quantity of the pins complying with the specification
of MINI A or MINI B USB (universal serial bus).

The female connector as claimed in claim 1, wherein
the second pins (430) are selected from a group con-
sisting of identification pin, audio pin and ground pin.

The female connector as claimed in claim 1, wherein
the second pins (430) include at least one audio pin
and at least one ground pin.

The female connector as claimed in claim 1, wherein
the second pins (430) further includes at least one
identification pin.

Patentanspriiche

1.

Steckerbuchse fir eine erste und eine zweite Ver-
bindung mit unterschiedlicher Pinanzahl, umfas-
send:

Basis (410), umfassend einen konvexen Teil
(412) mit einer ersten Verbindungsflache und
einer zweiten Verbindungsflache, die der ersten
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Verbindungsflache gegenuiberliegt; Charakteri-
siert durch

wenigstens einen ersten Pin (420), der auf der
ersten Verbindungsflache angeordnet ist, und
die Anzahl der ersten Pins (420) dieselbe ist wie
die Pinanzahl der ersten Verbindung; und we-
nigstens einen zweiten Pin (430), der auf der
zweiten Verbindungsflache gegeniiber der er-
sten Verbindungsflache angeordnet ist, und die
Gesamtanzahl der zweiten Pins (430) und der
ersten Pins (420) dieselbe ist wie die Pinanzahl
der zweiten Verbindung.

Steckerbuchse gemaR Anspruch 1, wobei die Basis
(410) umfasst:

einen konkaven Teil (414), um sich an den kon-
vexen Teil (412) anzupassen, wobei der konka-
ve Teil (414) und der konvexe Teil (412) einen
Spalt bilden, um sich an die erste Verbindung
oder die zweite Verbindung anzupassen.

Steckerbuchse gemaf Anspruch 2, wobei die Basis
(410) weiter einen konkaven Kantenteil hat, der an
der Ecke des konkaven Teils (414) angeordnet ist,
um eine narrensichere Struktur zu bilden.

Steckerbuchse gemaR Anspruch 1, wobei die erste
Verbindung eine Verbindung umfasst, gemaR den
Auflagen der Spezifikation von MINI A oder MINI B
USB (universal serial bus).

Steckerbuchse gemaf Anspruch 1, wobei die zweite
Verbindung eine 11-Pin Verbindung umfasst, ge-
maR den Auflagen der Spezifikation von USB (uni-
versal serial bus) entspricht.

Steckerbuchse gemafR Anspruch 1, wobei die An-
zahlder ersten Pins (420) die Anzahl der Pins geman
den Auflagen der Spezifikation von MINI A oder MINI
B USB (universal serial bus) umfasst.

Steckerbuchse gemaf Anspruch 1, wobei die zwei-
ten Pins (430) aus einer Gruppe bestehend aus Iden-
tifikationspins, Audiopins und Erdungspins gewahlt
sind.

Steckerbuchse geman Anspruch 1, wobei die zwei-
ten Pins (430) wenigstens einen Audiopin und we-
nigstens einen Erdungspin umfassen.

Steckerbuchse gemanl Anspruch 1, wobei die zwei-
ten Pins (430) weiter wenigstens einen Identifikati-
onspin umfassen.
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Revendications

Connecteur femelle pour un premier raccord et un
deuxieme raccord ayant différentes quantités de
broches, comprenant :

une base (410), comprenant une partie convexe
(412) ayant une premiére surface de raccorde-
ment et une deuxieme surface de raccordement
opposée a la premiere surface de
raccordement ;

caractérisé en ce que :

au moins une premiére broche (420) est dis-
posée sur la premiére surface de raccorde-
ment, la quantité des premieres broches
(420) étant égale a la quantité de broches
du premier raccord ; et

au moins une deuxiéme broche (430) est
disposée sur la deuxieme surface de rac-
cordement a 'opposé de la premiére surfa-
ce de raccordement, la quantité totale des
deuxiémes broches (430) et des premiéres
broches (420) étant égale a la quantité de
broches du deuxiéme raccord.

Connecteur femelle selon la revendication 1, dans
lequel la base (410) comprend :

une partie concave (414) pour recevoir la partie
convexe (412), dans lequel la partie concave
(414) et la partie convexe (412) forment un lo-
gement pour recevoir le premier raccord et le
deuxiéme raccord.

Connecteur femelle selon la revendication 2, dans
lequel la base (410) comprend en outre une portion
de bord concave disposée a un coin de la partie con-
cave (414) pour former une structure infaillible.

Connecteur femelle selon la revendication 1, dans
lequel le premier raccord comprend un raccord con-
forme a la spécification MINI A ou MINI B USB (Uni-
versal Serial Bus).

Connecteur femelle selon la revendication 1, dans
lequel le deuxiéme raccord comprend un raccord a
11 broches conforme a la spécification USB (Univer-
sal Serial Bus).

Connecteur femelle selon la revendication 1, dans
lequel la quantité des premiéres broches (420) com-
prend la quantité des broches conformes a la spé-
cification MINI A ou MINI B USB (Universal Serial
Bus).

Connecteur femelle selon la revendication 1, dans
lequel les deuxiémes broches (430) sont sélection-
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nées dans un groupe se composant d’'une broche
d’identification, une broche audio et une broche de
masse.

Connecteur femelle selon la revendication 1, dans
lequel les deuxiémes broches (430) comprennent
au moins une broche audio et au moins une broche
de masse.

Connecteur femelle selon la revendication 1, dans
lequel les deuxiémes broches (430) comprennent
en outre au moins une broche d’identification.
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