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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 con-
nector having different pin lengths.

Description of Related Art

[0002] Universal serial bus (USB) is usually used as
the interface for transmitting digital signals, and as to
some commonly used peripheral devices, such as ear-
phones and speakers, to improve audio quality and sim-
plify design, independent connectors are generally used
for transmitting data and for differentiating the peripheral
devices. However, as to those hand-held devices whose
designs are going towards being light, thin, short, com-
pact and small, such as mobile phones, personal digital
assistants (PDAs), smart phones, GPS devices, music
players, and game machines, the cost and the volumes
thereof may be increased if various connectors are to be
disposed therein.

[0003] Generally, the pin lengths of a connector are
the same, the angle of inserting the connector is different
when the user habit and the working environment are
different. Signal misjudgment may be caused if the pin
connection sequence in the connector is not consistent,
for example, if the pin for transmitting signal is connected
before the ground pin, signal misjudgment will be caused
due to a lack of ground voltage level.

SUMMARY OF THE INVENTION

[0004] Accordingly, the present invention is directed
to provide a connector which is suitable for both USB and
audio signal transmissions.

[0005] According to another aspect of the present in-
vention, a connector is provided, wherein USB pins and
audio signal pins are integrated into an insulating layer,
so as to integrate the functions of various connectors.
[0006] According to yet another aspect of the present
invention, a connector is provided, wherein pins of differ-
ent lengths are disposed according to different functions
so that the connector can be applied to differentinsertion
angles, accordingly the accuracy of signal transmission
is improved and signal misjudgment is avoided.

[0007] To achieve the aforementioned and other
aspects , the present invention provides a connector for
connecting a host and a peripheral device. The connector
includes N pin groups and each of the pin groups has
different pin length, wherein N is a positive integer and
is greater than or equal to 3.

[0008] According to a connector in an embodiment of
the present invention, if N is equal to 5, the connector
includes 5 pin groups, the pin lengths of the pin groups
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are respectively L,~Ls. Wherein L4, Ly, L3, Ly, L5 are all
positive integers, and L>L,>L3>L,>Ls.

[0009] To achieve the aforementioned and other as-
pects, the presentinvention provides a connector for con-
necting a host and a peripheral device. The connector
includes two ground pins, three audio pins, a power sup-
ply pin, three signal pins, and two data pins. Wherein,
the length of the ground pins is L4, the length of the audio
pins is L,, the length of the power supply pin is Ls, the
length of the signal pins is L4, and the length of the data
pins is Ls. Wherein, L4, Ly, L3, L4, L are all positive in-
tegers and Ly>L,>L3>L,4>Le.

[0010] To achieve the aforementioned and other as-
pects, the presentinvention provides a connector for con-
necting a host and a peripheral device. The connector
includes an insulating layer having a top surface and a
bottom surface and N pin groups respectively disposed,
on the top surface and the bottom surface, wherein each
of the pin groups has different pin length, N is a positive
integer and N is greater than or equal to 3.

[0011] According to a connector in an embodiment of
the present invention, if N is equal to 5, the connector
includes 5 pin groups, and the pin lengths of the 5 pin
groups are respectively Ly~Ls. Wherein L4, Ly, L3, Ly, Lg
are all positive integers and L1>L,>L3>L,>Ls.

[0012] In overview, multiple pins are adopted in the
present invention to integrate USB and audio signal
transmission interfaces into a connector so that a single
connector can perform more functions, accordingly, the
number of connectors and the space required by the con-
nectors in an electronic apparatus can be reduced.
Meanwhile, pins of different lengths are disposed accord-
ing to different functions so that the connector can be
applied to different insertion angles, accordingly, the ac-
curacy of signal transmission is increased and signal mis-
judgment is avoided.

[0013] In order to make the aforementioned and other
aspects, features and advantages of the present inven-
tion comprehensible, a preferred embodiment accompa-
nied with figures is described in detail below.

[0014] 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

[0015] 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.

[0016] FIG. 1 is a diagram illustrating the pin lengths
of a connector according to an embodiment of the present
invention.

[0017] FIG. 2 is a cross-sectional view illustrating the
structure of a connector according to an embodiment of
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the present invention.

[0018] FIG. 3 is a cross-sectional view illustrating the
major pins of a connector according to an embodiment
of the present invention.

[0019] FIG. 4A is a cross-sectional view of FIG. 3 cut
along line A~A’.

[0020] FIG. 4B is a cross-sectional view of FIG. 3 cut
along line B~B'.

[0021] FIG. 4C is a cross-sectional view of FIG. 3 cut
along line C~C'.

DESCRIPTION OF EMBODIMENTS

[0022] FIG. 1is a diagram illustrating the pin lengths
of aconnector according to an embodiment of the present
invention. In the present embodiment, the pin lengths of
the connector are classified into 5, which are respectively
Li~Ls. The 11 pins P1~P11 in the present embodiment
are classified into 5 pin groups based on the pin lengths
L4~Lg thereof. The first pin group is ground pins including
pins P5 and P10, which are referred to thereinafter as
ground pins P5 and P10, and the pin length thereofis L;.
The second pin group is audio pins including pins P6,
P7, and P11, which are referred to thereinafter as audio
pins P6, P7, and P11, and the pin length thereof is L,.
The third pin group is power supply pin including only pin
P1, which is referred to thereinafter as power supply pin
P1, and the pin length thereof is L. The fourth pin group
is signal pins including pins P2, P3, and P4, which are
referred to thereinafter as signal pins P2, P3, and P4,
and the pin length thereof is L. The fifth pin group is data
pins including pins P8 and P9, which are referred to there-
inafter as data pins P8 and P9, and the pin length thereof
is Ls. Wherein L4, Ly, L3, Ly, and L5 are all positive inte-
gers and Ly>L,>L3>L,>Ls.

[0023] In the present embodiment, the pins P1~P11
are classified into 5 different lengths, wherein the pin
length L, of the ground pins P5 and P10 is the longest.
Thus, during normal operation, the ground pins P5 and
P10 always connect the peripheral device and the host
first regardless from which direction the user inserts the
connector into the host, so thata common ground voltage
level can be built up first between the host and the pe-
ripheral device to avoid signal misjudgment due to differ-
ent user habit or working environment.

[0024] To transmit audio signals more effectively, the
audio pins P6, P7, and P11 are mainly for transmitting
audio signals and the pin length L, thereof is slightly
smaller than the pin length L, of the ground pins P5 and
P10. Besides, the ground voltage level required for signal
transmission by the audio pins P6, P7, and P11 can be
connected to the ground terminal along with the ground
pin P10 through an independent path so as to reduce
noise interference. Wherein, when the peripheral device
performs the function of a microphone, the audio pin P6
provides a transmission path for the audio signals of the
microphone. If the peripheral device performs the func-
tion of a speaker or an earphone, the audio pin P7 pro-
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vides a transmission path for right-channel audio signals,
while the audio pin P11 provides a transmission path for
left-channel audio signals.

[0025] The data pins P8 and P9 are mainly used for
providing a digital signal transmission path between the
peripheral device and the host, and the pin length Lg
thereof is the shortest. The data pin P9 provides a clock
signal transmission path, and the peripheral device can
transmit a device data to the host or the device data can
be transmitted from the host to the peripheral device
along with the clock signal through the data pin P8. The
host determines the type of the peripheral device accord-
ing to the device data and controls the peripheral device
through data transmission.

[0026] In the usage of the connector, the aggregation
of the ground pin P5, the power supply pin P1, and the
signal pins P2, P3, P4 has the function of connecting a
USB interface and the ground pin P5, the power supply
pin P1, and the signal pins P2, P3, P4 are disposed on
the same surface of the connector. Wherein the power
supply pin P1 provides the transmission path of the volt-
age source, the signal pins P2 and P3 provide the trans-
mission path for differential signals in the USB, and the
signal pin P4 is used for determining the master-slave
relationship between the host and the peripheral device
during signal transmission based on the voltage level
thereof. The aggregation of the ground pin P5, the power
supply pin P1, and the signal pins P2, P3, P4 is compat-
ible to the pin functions of a USB interface, only the rel-
ative pin lengths are described in the present embodi-
ment, and the respective pin function thereof should be
understood by those having ordinary skill in the art, there-
fore will not be described herein.

[0027] FIG. 2 is a cross-sectional view illustrating the
structure of a connector according to the present embod-
iment. The pins P1~P5 are disposed on the same surface
of the connector 200, which is referred to as the top sur-
face of the insulating layer 220 in the present embodi-
ment. The pins P6~P11 are disposed on another side of
the connector 200, which is referred to as the bottom
surface of the insulating layer 220 in the present embod-
iment. The outside of the connector 200 is surrounded
by a case 210. The insulating layer 220 isolates the pins
P1~P5 and the pins P6~P11. The connector 200 is con-
nected to a host through a printed circuit board. In the
present embodiment, the host can be a PDA, smart cell
phone, GPS device, music player, and game machine.

[0028] Next, the structure of the connector in the
present embodiment will be further described with cross-
sectional views. FIG. 3 is a cross-sectional view illustrat-
ing the major pins of a connector according to the present
embodiment. With the signal pin P3 as example, the
cross-sectional view thereof cut along line A-A’ is as
shown in FIG. 4A, wherein the signal pin P3 is disposed
on the top surface of the insulating layer 220. With the
audio pin P6 as example, the cross-sectional view thereof
cut along line B~B’ is as shown in FIG. 4B, wherein the
ground pin P5 and the audio pin P6 are respectively dis-
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posed on the top and bottom surface of the insulating
layer 220. Obviously, the ground pin P5 is closer to the
opening of the case 210 than the audio pin P6, so that
the ground pin P5 can first come into contact with the
corresponding pin of the socket when the connector 200
is connected to the socket. With the data pin P8 as ex-
ample, the cross-sectional view thereof cut along line C-
C’ is as shown in FIG. 4C, wherein the data pin P8 is
disposed on the bottom surface of the insulating layer
220.

[0029] FIG. 4A-4A are cross-sectional views illustrat-
ing the major pin structures according to the present em-
bodiment. However, the present invention is not limited
to these structures. Even the present invention has bee
explained with 5 pin lengths as example, the present in-
vention can be applied to connectors of various pin
lengths. The other workable connector structures should
be easily understood by those having ordinary skill in the
art and therefore will not be described herein.

[0030] In overview, even though only one pin combi-
nation suitable for USB and audio signal is used as ex-
ample in the present embodiment for describing the
present invention, the pin functions of the present inven-
tion are not limited thereto. The applications of the
present invention in connectors of different pin functions
or transmission interfaces can be easily understood
based on the present disclosure by those having ordinary
knowledge in the art, therefore will not be described here-
in.

[0031] According to the present invention, pins of dif-
ferent lengths are used for different pin functions so that
signal misjudgment due to different user habit or working
environment can be effectively avoided. Meanwhile, the
functions of various connectors can be integrated into
one single connector so that the space and design cost
of hand-held electronic devices can be effectively re-
duced.

[0032] 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 and their
equivalents.

Claims

1. A connector for connecting a host and a peripheral
device, comprising at least:

N pin groups, the pin length of each of the pin
groups being different;

wherein N is a positive integer and N is greater
than or equal to 3.

2. The connector claimed in claim 1, wherein if N is
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equal to 5, the connector comprises:

a first pin group, the pin length of the first pin
group being L4;

a second pin group, the pin length of the second
pin group being L;

a third pin group, the pin length of the third pin
group being L;

a fourth pin group, the pin length of the fourth
pin group being L4; and

a fifth pin group, the pin length of the fifth pin
group being Ls;

wherein L4, L,, L3, Ly, Ls are all positive integers
and L>Ly>L3>L,>L5

3. The connector claimed in claim 2, wherein the first
pin group comprises:

a first ground pin, providing a coupling path be-
tween the peripheral device and a ground ter-
minal cooperating with the signal transmission
of the second pin group; and

a second ground pin, providing another coupling
path between the peripheral device and the
ground terminal cooperating with the signal
transmission of the fourth pin group;

and the second pin group comprises:

a first audio pin, providing a left-channel audio
signal transmission path;

a second audio pin, providing a right-channel
audio signal transmission path; and

a third audio pin, providing an audio signal trans-
mission path for a microphone when the periph-
eral device is the microphone;

and the third pin group comprises a power sup-
ply pin;

and the fourth pin group comprises:

two first signal pins, providing a differential sig-
nal transmission path; and

a second signal pin, used for determining the
master-slave relationship between the host and
the peripheral device during signal transmis-
sion;

and the fifth pin group comprises:

a first data pin, providing a clock signal trans-
mission path; and

a second data pin, providing a device data trans-
mission path cooperating with the clock signal;
wherein the host determines the type of the pe-
ripheral device according to the device data.

4. The connector claimed in claim 3, wherein the ag-
gregation of the second ground pin, the third pin
group, and the fourth pin group has the function of
connecting a USB interface.

5. A connector for connecting a host and a peripheral
device, comprising:
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two ground pins, the pin length of each ground
pin being Ly;

three audio pins, the pin length of each audio
pin being L,;

a power supply pin, the pin length of the power
supply pin being La;

three signal pins, the pin length of each signal
pin being L,; and

two data pins, the pin length of each data pin
being Ls;

wherein, L4, L,, L3, Ly, Lsare all positive integers
and L>Ly>Ly>L4>Ls.

6. The connector claimed in claim 5, wherein the
ground pins comprise:

a first ground pin, providing a coupling path be-
tween the peripheral device and a ground ter-
minal cooperating with the signal transmission
of the audio pins; and

a second ground pin, providing another coupling
path between the peripheral device and the
ground terminal cooperating with the signal
transmission of the signal pins;

and the audio pins comprise:

a first audio pin, providing a left-channel audio
signal transmission path;

a second audio pin, providing a right-channel
audio signal transmission path; and

athird audio pin, providing an audio signal trans-
mission path for a microphone when the periph-
eral device is the microphone;

and the data pins comprise:

a first data pin, providing a clock signal trans-
mission path; and

a second data pin, providing a device data trans-
mission path cooperating with the clock signal;
wherein the host determines the type of the pe-
ripheral device according to the device data.

7. A connector for connecting a host and a peripheral
device, comprising:

aninsulating layer, comprising a top surface and
a bottom surface; and

N pin groups, respectively disposed on the top
surface and the bottom surface, the pin lengths
of each of the pin groups being different;
wherein N is a positive integer and N is greater
than or equal to 3.

8. The connector claimed in claim 7, wherein if N is
equal to 5, the connector comprises:

a first pin group, the pin length of the first pin
group being L;

a second pin group, the pin length of the second
pin group being Lo;
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a third pin group, the pin length of the third pin
group being L;

a fourth pin group, the pin length of the fourth
pin group being L4; and

a fifth pin group, the pin length of the fifth pin
group being Ls;

wherein, L4, L,, L3, Ly, Lsareall positive integers
and L>Ly>L3>L,>Ls.

9. The connector claimed in claim 8, wherein the first
pin group comprises:

a first ground pin, providing a coupling path be-
tween the peripheral devicedevice and a ground
terminal cooperating with the signal transmis-
sion of the second pin group; and

a second ground pin, providing another coupling
path between the peripheral devicedevice and
the ground terminal cooperating with the signal
transmission of the fourth pin group;

and the second pin group comprises:

a first audio pin, providing a left-channel audio
signal transmission path;

a second audio pin, providing a right-channel
audio signal transmission path; and

a third audio pin, providing an audio signal trans-
mission path for a microphone when the periph-
eral devicedevice is the microphone;

and the fifth pin group comprises:

a first data pin, providing a clock signal trans-
mission path; and

a second data pin, providing a device data trans-
mission path cooperating with the clock signal;
wherein the host determines the type of the pe-
ripheral device according to the device data.

10. The connector claimed in claim 9, wherein the ag-
gregation of the second ground pin, the third pin
group and the fourth pin group has the function of
connecting a USB interface, and the second ground
pin, the third pin group and the fourth pin group are
all disposed on the top surface of the insulating layer,
and the first ground pin, the second pin group and
the fifth pin group are all disposed on the bottom
surface of the insulating layer.
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