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(54) Audio jack and electronic apparatus containing the same

(57) The present invention provides an audio jack
(30) and electronic apparatus (1000) containing the
same. The audio jack (30) includes a hollow insulated
housing (31), wherein the insulated housing (31) in-
cludes: a fixed portion (313) and a rotating portion (312)
rotating relative to the fixed portion (313) and on which
at least two elastic terminals (41, 42) are arranged; and
the at least two elastic terminals (41, 42) of the rotating
portion (312) being in contact with different pins (51, 52,
53, 54, 55, 56) of a printed circuit board (50) of the audio
jack (30) respectively when the rotating portion (312) is
in a first position and rotates relative to the fixed portion
(313) to a second position. The audio jack (30) and elec-
tronic apparatus (1000) containing the same of the
present invention are applicable to the insertion of plugs
of different specifications, increasing the range of appli-
cation of the electronic apparatus on the premise of re-
ducing the cost of the electronic apparatus.
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Description

Technical Field

[0001] The present invention relates to an audio jack
of an electronic apparatus, and in particular to an audio
jack adapted to pins of different specifications and elec-
tronic apparatus containing the same.

Background Art

[0002] An electronic apparatus with an audio output,
such as a computer, a walkman, a mobile phone, PDA
(Personal Digital Assistant), an MP3 (Moving Picture Ex-
perts Group Audio Layer III) and an MP4 (Moving Picture
Experts Group Audio Layer IV), etc., is usually provided
with an audio jack available for connecting an earphone
or an external speaker to facilitate a user to select use
of an earphone for listening or use of a speaker to enlarge
the audio range. A 3.5 mm earphone interface is widely
used in the design of audio jacks of various electronic
apparatuses. However, different industries have different
definitions of the pins of the plugs of earphones. The
audio jacks of electronic apparatuses should be designed
differently to be adapted for the earphone plugs of the
specifications of different industries and accordingly, the
PCBs (Printed Circuit Boards) of these electronic appa-
ratuses should be designed differently.
[0003] Fig. 1a is a schematic diagram of the pin defi-
nition of an earphone plug in conformity with CTIA (Cel-
lular Telecommunications & Internet Association) spec-
ification. As shown in Fig. 1a, in accordance with the pin
definition of the CTIA specification, the earphone plug
100 starts from an insertion end, and has an audio left
pin 111, an audio right pin 112, a GND pin 113 and an
MIC pin 114, respectively. It can be seen that the inner-
most pin of the earphone plug in conformity with the CTIA
specification is the MIC pin. Fig. 1b is a schematic dia-
gram of the pin definition of an earphone plug 119 in
conformity with OMTP (Open Mobile Terminal Platform)
specification. As shown in Fig. 1b, in accordance with
the pin definition of the OMTP specification, the earphone
plug 119 starts from an insertion end 120, and has an
audio left pin 121, an audio right pin 122, an MIC pin 123
and a GND pin 124, respectively. It can be seen that the
innermost pin of the earphone plug in conformity with the
OMTP specification is the GND pin. It can be seen from
Figs. 1a and 1b, the MIC pin and the GND pin are inter-
changed for the earphone plugs of different specifica-
tions.
[0004] Fig. 2a is a schematic diagram showing a de-
sign of an audio jack 210 in conformity with the CTIA
specification. As shown in Fig. 2a, the audio jack has
seven conductive terminals 211-217; wherein the con-
ductive terminal 211 is connected to the MIC pin of the
earphone plug, the conductive terminal 212 is connected
to the GND pin of the earphone plug, the conductive ter-
minal 216 is connected to the audio right pin of the ear-

phone plug, the conductive terminal 213 is connected to
the audio left pin of the earphone plug, and the conductive
terminals 214 and 215 are detection terminals. In addi-
tion, each of the conductive terminals is respectively con-
nected to each of the pins of the PCB of the audio jack.
[0005] Fig. 2b is a schematic diagram showing a de-
sign of an audio jack 220 in conformity with the OMTP
specification. As shown in Fig. 2b, the audio jack has
seven conductive terminals 221-226 ; wherein the con-
ductive terminal 221 is connected to the GND pin of the
earphone plug, the conductive terminal 222 is connected
to the MIC pin of the earphone plug, the conductive ter-
minal 226 is connected to the audio right pin of the ear-
phone plug, the conductive terminal 223 is connected to
the audio left pin of the earphone plug, and the conductive
terminals 224 and 225 are detection terminals. Likewise,
each of the conductive terminals is furthermore connect-
ed to each of the pins of the PCB 227 of the audio jack,
respectively.

Summary of the Invention

[0006] The present invention provides an audio jack
as defined in claim 1 and an electronic apparatus as de-
fined in claim 8. The dependent claims define preferred
embodiments of the invention. It is found by the applicant
in the implementation of the present invention that since
the definitions of the pins of the earphone plug are dif-
ferent, not only the audio jacks are required to have dif-
ferent designs, but also the corresponding PCBs should
have different designs, increasing the cost of manufac-
ture and range of application of the electronic apparatus
undoubtedly. The range of application of an electronic
apparatus using an audio jack will be wider and the cost
will be lower if such an audio jack is provided which is
applicable to both the CTIA specification and the OMTP
specification.
[0007] The present invention is proposed in view of the
above problems of the prior art.
[0008] An aspect of the present invention is to over-
come the defect of the existing audio jack that is appli-
cable only to the plug of one specification and to provide
an audio jack applicable to plugs of different specifica-
tions and an electronic apparatus containing the audio
jack. The problem to be solved is to increase the range
of application of the electronic apparatus on the premise
of reducing the cost of the electronic apparatus.
[0009] Aspects of the invention and solving the tech-
nical problem are achieved by the following technical so-
lution.
[0010] According to a first aspect of the present inven-
tion, there is provided an audio jack, including a hollow
insulated housing, wherein
the insulated housing includes: a fixed portion and a ro-
tating portion rotating relative to the fixed portion and on
which at least two elastic terminals are arranged; and
the at least two elastic terminals of the rotating portion
being in contact with different pins of a printed circuit
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board of the audio jack respectively when the rotating
portion is in a first position and rotates relative to the fixed
portion to a second position.
[0011] According to a second aspect of the present
invention, there is provided an audio jack as stated in the
first aspect, wherein,
a first elastic terminal and a second elastic terminal are
arranged on the rotating portion and have respectively a
first extending portion and a second extending portion
and a body portion arranged between the first extending
portion and the second extending portion;
when the rotating portion is at the first position, the first
extending portion of the first elastic terminal is in contact
with a first pin of the printed circuit board of the audio
jack, and the first extending portion of the second elastic
terminal is in contact with a second pin of the printed
circuit board of the audio jack; and
when the rotating portion rotates relative to the fixed por-
tion to the second position, the second extending portion
of the second elastic terminal is in contact with the first
pin of the printed circuit board of the audio jack, and the
second extending portion of the first elastic terminal is in
contact with the second pin of the printed circuit board
of the audio jack.
[0012] According to a third aspect of the present inven-
tion, there is provided an audio jack as stated in the sec-
ond aspect, wherein the body portion of the first elastic
terminal is arranged at a first side of the rotating portion;
the first extending portion of the first elastic terminal is
arranged at a second side of the rotating portion perpen-
dicular to the first side, close to the opening and exposed
from the rotating portion; the second extending portion
of the first elastic terminal is arranged at a third side of
the rotating portion perpendicular to the first side, close
to the fixed portion and exposed from the rotating portion;
wherein the projections of the first extending portion of
the first elastic terminal and the second extending portion
of the first elastic terminal on the plane of the second
side or the third side of the rotating portion are spaced
apart at a certain distance.
[0013] According to a fourth aspect of the present in-
vention, there is provided an audio jack as stated in the
third aspect, wherein the body portion of the second elas-
tic terminal is arranged at a fourth side of the rotating
portion in parallel with the first side; the first extending
portion of the second elastic terminal is arranged at the
second side of the rotating portion perpendicular to the
first side, close to the fixed portion and exposed from the
rotating portion; the second extending portion of the sec-
ond elastic terminal is arranged at the third side of the
rotating portion perpendicular to the first side, close to
the opening and exposed from the rotating portion;
wherein the projections of the first extending portion of
the second elastic terminal and the second extending
portion of the second elastic terminal on the plane of the
second side or the third side of the rotating portion are
spaced apart at a certain distance.
[0014] According to a fifth aspect of the present inven-

tion, there is provided an audio jack as stated in the fourth
aspect, wherein the projections of the first extending por-
tion of the first elastic terminal and the second extending
portion of the second elastic terminal on the plane of the
second side or the third side of the rotating portion are
overlapped; and the projections of the second extending
portion of the first elastic terminal and the first extending
portion of the second elastic terminal on the plane of the
second side or the third side of the rotating portion are
overlapped.
[0015] According to a sixth aspect of the present in-
vention, there is provided an audio jack as stated in any
of the first to the fifth aspects, wherein the first pin is a
GND contact pad, and the second pin is an MIC contact
pad; or the first pin is an MIC contact pad, and the second
pin is a GND contact pad.
[0016] According to a seventh aspect of the present
invention, there is provided an audio jack as stated in
any of the first to the fifth aspects, wherein the rotating
portion and the fixed portion are connected in a nested
manner, and a clamp for preventing the rotating portion
from sliding relative to the fixed portion is arranged at the
position where the rotating portion and the fixed portion
are connected.
[0017] According to an eighth aspect of the present
invention, there is provided an electronic apparatus, in-
cluding an audio jack, and the audio jack including a hol-
low insulated housing, wherein,
the insulated housing includes: a fixed portion and a ro-
tating portion rotating relative to the fixed portion and on
which at least two elastic terminals are arranged; and
the at least two elastic terminals of the rotating portion
being in contact with different pins of a printed circuit
board of the audio jack respectively when the rotating
portion is in a first position and rotates relative to the fixed
portion to a second position.
[0018] According to a ninth aspect of the present in-
vention, there is provided an electronic apparatus as stat-
ed in the eighth aspect, wherein,
a first elastic terminal and a second elastic terminal are
arranged on the rotating portion and have respectively a
first extending portion and a second extending portion
and a body portion arranged between the first extending
portion and the second extending portion;
when the rotating portion is at the first position, the first
extending portion of the first elastic terminal is in contact
with a first pin of the printed circuit board of the audio
jack, and the first extending portion of the second elastic
terminal is in contact with a second pin of the printed
circuit board of the audio jack; and
when the rotating portion rotates relative to the fixed por-
tion to the second position, the second extending portion
of the second elastic terminal is in contact with the first
pin of the printed circuit board of the audio jack, and the
second extending portion of the first elastic terminal is in
contact with the second pin of the printed circuit board
of the audio jack.
[0019] According to a tenth aspect of the present in-
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vention, there is provided an electronic apparatus as stat-
ed in the ninth aspect, wherein the body portion of the
first elastic terminal is arranged at a first side of the ro-
tating portion; the first extending portion of the first elastic
terminal is arranged at a second side of the rotating por-
tion perpendicular to the first side, close to the opening
and exposed from the rotating portion; the second ex-
tending portion of the first elastic terminal is arranged at
a third side of the rotating portion perpendicular to the
first side, close to the fixed portion and exposed from the
rotating portion; wherein the projections of the first ex-
tending portion of the first elastic terminal and the second
extending portion of the first elastic terminal on the plane
of the second side or the third side of the rotating portion
are spaced apart at a certain distance.
[0020] According to an eleventh aspect of the present
invention, there is provided an electronic apparatus as
stated in the tenth aspect, wherein the body portion of
the second elastic terminal is arranged at a fourth side
of the rotating portion in parallel with the first side; the
first extending portion of the second elastic terminal is
arranged at the second side of the rotating portion per-
pendicular to the first side, close to the fixed portion and
exposed from the rotating portion; the second extending
portion of the second elastic terminal is arranged at the
third side of the rotating portion perpendicular to the first
side, close to the opening and exposed from the rotating
portion; wherein the projections of the first extending por-
tion of the second elastic terminal and the second ex-
tending portion of the second elastic terminal on the plane
of the second side or the third side of the rotating portion
are spaced apart at a certain distance.
[0021] According to a twelfth aspect of the present in-
vention, there is provided an electronic apparatus as stat-
ed in the eleventh aspect, wherein the projections of the
first extending portion of the first elastic terminal and the
second extending portion of the second elastic terminal
on the plane of the second side or the third side of the
rotating portion are overlapped; and the projections of
the second extending portion of the first elastic terminal
and the first extending portion of the second elastic ter-
minal on the plane of the second side or the third side of
the rotating portion are overlapped.
[0022] According to a thirteenth aspect of the present
invention, there is provided an electronic apparatus as
stated in any of the eighth to the twelfth aspects, wherein
the first pin is a GND contact pad, and the second pin is
an MIC contact pad; or the first pin is an MIC contact pad,
and the second pin is a GND contact pad.
[0023] According to a fourteenth aspect of the present
invention, there is provided an electronic apparatus as
stated in any of the eighth to the twelfth aspects, wherein
the rotating portion and the fixed portion are connected
in a nested manner, and a clamp for preventing the ro-
tating portion from sliding relative to the fixed portion is
arranged at the position where the rotating portion and
the fixed portion are connected.
[0024] Advantages of the present invention exist in that

the audio jack and the electronic apparatus containing
the audio jack of the present invention are applicable to
the insertion of plugs of various specifications, increasing
the range of application of the electronic apparatus on
the premise of reducing the cost of the electronic appa-
ratus.
[0025] These and further aspects and features of the
present invention will be apparent with reference to the
following description and attached drawings. In the de-
scription and drawings, particular embodiments of the
invention have been disclosed in detail as being indica-
tive of some of the ways in which the principles of the
invention may be employed, but it is understood that the
invention is not limited correspondingly in scope. Rather,
the invention includes all changes, modifications and
equivalents coming within the spirit and terms of the ap-
pended claims.
[0026] Features that are described and/or illustrated
with respect to one embodiment may be used in the same
way or in a similar way in one or more other embodiments
and/or in combination with or instead of the features of
the other embodiments.
[0027] It should be emphasized that the term "includes/
including" when used in this specification is taken to spec-
ify the presence of stated features, integers, steps or
components but does not preclude the presence or ad-
dition of one or more other features, integers, steps, com-
ponents or groups thereof.
[0028] Many aspects of the invention can be better un-
derstood with reference to the following drawings. The
components in the drawings are not necessarily to scale,
emphasis instead being placed upon clearly illustrating
the principles of the present invention. To facilitate illus-
trating and describing some parts of the invention, cor-
responding portions of the drawings may be exaggerated
in size, e.g., made larger in relation to other parts than
in an exemplary device actually made according to the
invention. Elements and features depicted in one drawing
or embodiment of the invention may be combined with
elements and features depicted in one or more additional
drawings or embodiments. Moreover, in the drawings,
like reference numerals designate corresponding parts
throughout the several views and may be used to desig-
nate like or similar parts in more than one embodiment.
Some same parts may be designated by different refer-
ence numerals, e.g. rotating portion 312 shown in Fig. 3
also is designated 61 in Figs. 6a and 6b, and so on.

Brief Description of the Drawings

[0029] The drawings are included to provide further un-
derstanding of the present invention, which constitute a
part of the specification and illustrate the preferred em-
bodiments of the present invention, and are used for set-
ting forth the principles of the present invention together
with the description. The same element is represented
mostly with the same reference number throughout the
drawings. In the drawings:
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Figure 1a illustrates a schematic diagram of the pin
definition of an earphone plug in conformity with the
CTIA specification;
Figure 1b illustrates a schematic diagram of the pin
definition of an earphone plug in conformity with the
OMTP specification;
Figure 2a illustrates a schematic diagram of a design
of an audio jack in conformity with the CTIA specifi-
cation;
Figure 2b illustrates a schematic diagram of a design
of an audio jack in conformity with the OMTP spec-
ification;
Figure 3 illustrates a schematic diagram of the struc-
ture of an audio jack according to an embodiment of
the present invention;
Figure 4 illustrates an exploded view of the structure
of an audio jack according to an embodiment of the
present invention;
Figure 5 illustrates a schematic diagram of a pin of
a printed circuit board of an audio jack according to
an embodiment of the present invention;
Figure 6a illustrates a schematic diagram of the bot-
tom of an audio jack according to an embodiment of
the present invention;
Figure 6b illustrates a schematic diagram of the top
of an audio jack according to an embodiment of the
present invention;
Figure 6c illustrates a schematic diagram of the ro-
tating portion and the fixed portion of the audio jack
shown in Fig. 6a which are connected;
Figure 6d illustrates a schematic diagram of the ro-
tating portion and the fixed portion of the audio jack
shown in Fig. 6b which are connected; and
Figure 7 is a schematic illustration of an electronic
apparatus with an audio jack.

Detailed Description of the Invention

[0030] The interchangeable terms "electronic appara-
tus" and "electronic device" include portable radio com-
munication apparatus. The term "portable radio commu-
nication apparatus", which hereinafter is referred to as a
"mobile terminal", "portable electronic device", or "port-
able communication device", includes all apparatuses
such as mobile telephones, pagers, communicators,
electronic organizers, personal digital assistants (PDAs),
smartphones, portable communication devices or the
like.
[0031] In the present application, embodiments of the
invention are described primarily in the context of a port-
able electronic device in the form of a mobile telephone
(also referred to as "mobile phone"). However, it shall be
appreciated that the invention is not limited to the context
of a mobile telephone and may relate to any type of ap-
propriate electronic apparatus having the function of pho-
tographing and sound recording.
[0032] The preferred embodiments of the present in-
vention are described as follows in reference to the draw-

ings.
[0033] Fig. 3 illustrates a schematic diagram of the
structure of an audio jack 30 according to an embodiment
of the present invention. The audio jack is for the insertion
of a plug, and the plug may be an earphone plug, or may
be a speaker plug.
[0034] Referring to Fig. 3, the audio jack includes a
hollow insulated housing 31 having an opening 311, with
an accommodation space 311s being formed within the
insulated housing 31 for accommodating a plug inserted
from the opening 311. A plurality of elastic terminals (not
shown in this figure) are arranged on the insulated hous-
ing 31.
[0035] In this embodiment, the insulated housing 31
includes a rotating portion 312 and a fixed portion 313
connected to the rotating portion 312, and the rotating
portion 312 may rotate relative to the fixed portion 313.
In an embodiment, the rotating portion 312 and the fixed
portion 313 are connected in a nested manner and hence,
the rotating portion 312 may rotate free relative to the
fixed portion 313. In this embodiment, the manner of the
connection of the rotating portion 312 and the fixed por-
tion 313 is not limited, as long as the rotating portion 312
may rotate free relative to the fixed portion 313, which
are covered by the protection scope of the present in-
vention. A clamp structure may be arranged at the posi-
tion where the rotating portion 312 and the fixed portion
313 are connected, so as to prevent the rotating portion
312 from sliding relative to the fixed portion 313. When
the rotating portion 312 rotates relative to the fixed portion
313 to a certain angle, the rotating portion 312 may be
fixed by the clamp structure, so as to prevent the rotating
portion 312 from rotating overmuch, affecting the use of
the audio jack.
[0036] In this embodiment, the insulated housing in-
cludes: a fixed portion 313 and a rotating portion 312
rotating relative to the fixed portion and on which at least
two elastic terminals (not shown in this drawing figure)
are arranged. The at least two elastic terminals of the
rotating portion are in contact with different pins of a print-
ed circuit board of the audio jack when the rotating portion
is in a first position, and rotate relative to the fixed portion
to a second position.
[0037] In this embodiment, two of the plurality of elastic
terminals are arranged at the rotating portion 312, and
other elastic terminals of the plurality of elastic terminals
are arranged at the fixed portion 313.
[0038] Fig. 4 illustrates an exploded view of an audio
jack 30 according to an embodiment of the present in-
vention. Fig. 4 illustrates the top of the audio jack in a
default state. Fig. 5 illustrates a schematic diagram of a
pin arrangement (or terminals arrangement) of a printed
circuit board 50 of an audio jack 30 according to an em-
bodiment of the present invention. Reference is made to
Figs. 4 and 5.
[0039] As shown in Fig. 5, the printed circuit board 50
of the audio jack 30 of this embodiment includes a first
pin (or terminal) 51, a second pin 52, a third pin 53, a
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fourth pin 54, a fifth pin 55 and a sixth pin 56. In an em-
bodiment, the first pin 51 is a GND contact pad, the sec-
ond pin 52 is an MIC contact pad, the third pin 53 is a
speaking right (SPKR) pin contact pad, the fourth pin 54
and the fifth pin 55 are insertion detection pin contact
pads, and the sixth pin 56 is a speaking left (SPKL) pin
contact pad. In another embodiment, the first pin 51 is
an MIC contact pad, the second pin 52 is a GND contact
pad, and other pins are unchanged. The printed circuit
board of the audio jack of this embodiment is arranged
at the bottom of the audio jack, and its pins are in contact
with the elastic terminals of the audio jack, thereby car-
rying out the function of the audio jack.
[0040] As shown in Fig. 4, in this embodiment, a first
elastic terminal 41 and a second elastic terminal 42 are
arranged at the rotating portion 312 and have respec-
tively a first extending portion 411, 421 and a second
extending portion 412, 422 and a body portion 413, 423
arranged between the first extending portion 411, 421
and the second extending portion 412, 422.
[0041] As shown in Fig. 4, when the audio jack is in a
default state, the rotating portion 312 is in a first position,
and the first extending portion 411 of the first elastic ter-
minal 41 is positioned on the bottom of the audio jack
and is close to the opening 311, thereby contacting the
first pin 51 of the printed circuit board of the audio jack;
and the first extending portion 421 of the second elastic
terminal 42 is positioned on the bottom of the audio jack
and is close to the fixed portion 313, thereby contacting
the second pin 52 of the printed circuit board 50 of the
audio jack.
[0042] As shown in Fig. 4, when the rotating portion
312 rotates relative to the fixed portion 313 to a second
position, for example, rotates 180 degrees, the relative
position of the two extending portions of the first elastic
terminal 41 and the second elastic terminal 42 are
changed. For example, the first extending portion 411 of
the first elastic terminal 41 moves to the top from the
bottom of the audio jack and is out of contact with the
printed circuit board 50, and the first extending portion
421 of the second elastic terminal 42 moves to the top
from the bottom of the audio jack and may be in contact
with the printed circuit board. Since the second extending
portion 412 of the first elastic terminal 41 is close to the
fixed portion, it may be in contact with the second pin 52
of the printed circuit board 50. Likewise, the second ex-
tending portion 422 of the second elastic terminal 42
moves to the top from the bottom of the audio jack and
may be in contact with the printed circuit board. Since
the second extending portion 422 of the second elastic
terminal 42 is close to the opening 311, it may be in con-
tact with the first pin 51 of the printed circuit board.
[0043] In this embodiment, despite of whether the ro-
tating portion 312 is in the first position or rotates relative
to the fixed portion 313 to the second position, when the
plug is inserted into the accommodation space 311s of
the insulated housing through the opening 311, the first
elastic terminal 41 is in contact with the first pin of the

plug, and the second elastic terminal 42 is in contact with
the second pin of the plug. The first pin is the innermost
pin of the plug, and the second pin is the pin next to the
first pin.
[0044] In an embodiment, a first pin contact portion
4131 is arranged on the body portion 413 of the first elas-
tic terminal 41, which extends into the accommodation
space 311s of the insulated housing through a hole pro-
vided in a first side of the rotating portion 312, and is in
contact with the first pin of the plug when the plug is in-
serted into the accommodation space of the insulated
housing through the opening 311. Likewise, a second pin
contact portion (not shown) is arranged on the body por-
tion 423 of the second elastic terminal 42, which extends
into the accommodation space 311s of the insulated
housing through a hole provided in a fourth side of the
rotating portion 312, and is in contact with the second pin
of the plug when the plug is inserted into the accommo-
dation space of the insulated housing through the open-
ing 311.
[0045] The first pin contact portion 4131 arranged on
the body portion 413 of the first elastic terminal 41 is close
to the opening 311, and the second pin contact portion
arranged on the body portion 423 of the second elastic
terminal 42 is close to the fixed portion 313. With such a
structure, when the plug is inserted into the accommo-
dation space of the insulated housing through the open-
ing 311, no matter the rotating portion 312 is in the first
position or in the second position, the first elastic terminal
41 may be in contact with the innermost pin, i.e. the first
pin, of the plug, and the second elastic terminal 42 may
be in contact with the second pin next to the innermost
pin.
[0046] The first side and the fourth side of the rotating
portion 312 are opposite sides of the rotating portion 312.
In an embodiment, the first side and the fourth side of
the rotating portion 312 are arranged in parallel.
[0047] In this embodiment, other elastic terminals are
arranged on the fixed portion 313, such as the elastic
terminal 43 in contact with the speaking left pin of the
plug and the speaking left pin contact pad on the printed
circuit board, the elastic terminal 44 in contact with the
speaking right pin of the plug and the speaking right pin
contact pad on the printed circuit board, and the elastic
terminals in contact with the insertion detection pin con-
tact pads on the printed circuit board, etc. The positions
and structures of the elastic terminals arranged on the
fixed portion 313 may be the same as those of the elastic
terminals on an existing audio jack, which shall not be
described any further.
[0048] With the above structure of the audio jack, when
the rotating portion 312 is in different positions, the elastic
terminals in contact with the same pin contact pads of
the printed circuit board 50 of the audio jack will be
changed, while those in contact with the same pins of
the plug will not be changed. Thus, the audio jack of this
embodiment may be applicable to plugs of two different
specifications, with no need of changing the printed cir-
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cuit board.
[0049] The structures of the first elastic terminal 41 and
the second elastic terminal 42 will be described below in
detail with reference to Fig. 4.
[0050] In this embodiment, the body portion 413 of the
first elastic terminal 41 is arranged at a first side of the
rotating portion 312. The first extending portion 411 of
the first elastic terminal 41 is arranged at a second side
of the rotating portion 312 perpendicular to the first side,
close to the opening 311, and exposed from the rotating
portion 312. The second extending portion 412 of the first
elastic terminal 41 is arranged at a third side of the ro-
tating portion 312 perpendicular to the first side, close to
the fixed portion 313 and exposed from the rotating por-
tion 312. The projections of the first extending portion
411 of the first elastic terminal 41 and the second extend-
ing portion 412 of the first elastic terminal 41 on the plane
of the second side or the third side of the rotating portion
312 are spaced apart at a certain distance. As shown in
Fig. 4, the first extending portion 411 and the second
extending portion 412 of the first elastic terminal 41 are
respectively positioned on an upper face and a lower
face, i.e. the second side and the third side, of the rotating
portion 312, and the first extending portion 411 and the
second extending portion 412 are arranged in a stag-
gered manner, that is, their projections on the upper face
and the lower face are spaced apart at a certain distance.
[0051] The first extending portion 411, the second ex-
tending portion 412 and the body portion 413 of the first
elastic terminal 41 may be formed integrally, or may be
otherwise electrically connected. In this embodiment, the
first extending portion 411 and the body portion 413 of
the first elastic terminal 41 is formed integrally, while the
second extending portion 412 and the body portion 413
of the first elastic terminal 41 is not formed integrally, but
are electrically connected when they are inserted into the
rotating portion 312.
[0052] The first pin contact portion 4131 arranged on
the body portion 413 may be formed by bending an end
of the body portion 413 and extending it towards the ac-
commodation space 311s of the insulated housing 31,
or may be formed otherwise.
[0053] In this embodiment, the body portion 423 of the
second elastic terminal 42 is arranged at a fourth side of
the rotating portion 312 perpendicular to the first side.
The first extending portion 421 of the second elastic ter-
minal 42 is arranged at a second side of the rotating por-
tion 312 perpendicular to the first side, close to the fixed
portion 313, and exposed from the rotating portion 312.
The second extending portion 422 of the second elastic
terminal 42 is arranged at a third side of the rotating por-
tion 312 perpendicular to the first side, close to the open-
ing 311 and exposed from the rotating portion 312. The
projections of the first extending portion 421 of the second
elastic terminal 42 and the second extending portion 422
of the second elastic terminal 42 on the plane of the sec-
ond side or the third side of the rotating portion 312 are
spaced apart at a certain distance. As shown in Fig. 4,

the first extending portion 421 and the second extending
portion 422 of the second elastic terminal 42 are respec-
tively positioned on an upper face and a lower face, i.e.
the second side and the third side, of the rotating portion
312, and the first extending portion 421 and the second
extending portion 422 are arranged in a staggered man-
ner, that is, their projections on the upper face and the
lower face are spaced apart at a certain distance.
[0054] The first extending portion 421, the second ex-
tending portion 422 and the body portion 423 of the sec-
ond elastic terminal 42 may be formed integrally, or may
be otherwise electrically connected. In this embodiment,
the first extending portion 421 and the body portion 423
of the second elastic terminal 42 are formed integrally,
while the second extending portion 422 and the body
portion 423 of the second elastic terminal 42 are not
formed integrally, but are electrically connected when
they are inserted into the rotating portion 312.
[0055] The second pin contact portion arranged on the
body portion 423 may be formed by bending an end of
the body portion 423 and extending it towards the ac-
commodation space of the insulated housing, or may be
formed otherwise.
[0056] In this embodiment, the projections of the first
extending portion 411 of the first elastic terminal 41 and
the second extending portion 422 of the second elastic
terminal 42 on the plane of the second side or the third
side of the rotating portion 312 are overlapped, and the
projections of the second extending portion 412 of the
first elastic terminal 41 and the first extending portion 421
of the second elastic terminal 42 on the plane of the sec-
ond side or the third side of the rotating portion 312 are
overlapped.
[0057] With the above structures of the first elastic ter-
minal 41 and the second elastic terminal 42, in a default
state, i.e. when the rotating portion 312 is in the first po-
sition, as shown in Fig. 4, the first extending portion 411
of the first elastic terminal 41 is in contact with the first
pin 51 of the printed circuit board 50 of the audio jack 30,
and the first extending portion 421 of the second elastic
terminal 42 is in contact with the second pin 52 of the
printed circuit board of the audio jack. When the rotating
portion 312 rotates relative to the fixed portion 313 to the
second position, for example, rotates 180 degrees to the
second position, since the positional relationship be-
tween the first elastic terminal 41 and the second elastic
terminal 42 is changed, the second extending portion 422
of the second elastic terminal 42 is in contact with the
first pin 51 of the printed circuit board 50 of the audio jack
30, and the second extending portion 412 of the first elas-
tic terminal 41 is in contact with the second pin 52 of the
printed circuit board of the audio jack. Since the first pin
51 and the second pin 52 of the printed circuit board of
the audio jack are fixed, the rotation of the rotating portion
312 is realized, causing the audio jack to support plugs
of different specifications. And since the printed circuit
board 50 is unchanged, when the audio jack 30 is applied
to an electronic apparatus, the range of application of the
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electronic apparatus is increased on the premise of re-
ducing the cost of the electronic apparatus.
[0058] The effect of the audio jack 30 of the embodi-
ments of the present invention will be described below
with reference to a schematic diagram of the operational
state of the audio jack of the embodiments of the present
invention. In this embodiment, take that the first pin of
the audio jack is a GND pad and the second pin is an
MIC pad as an example.
[0059] Figs. 6a and 6b illustrate schematic diagrams
of the compositions of the audio jack 30 according to the
embodiments of the present invention. As shown in Figs.
6a and 6b, the insulated housing includes a rotating por-
tion 61 and a fixed portion 62, the rotating portion 61
being rotatable relative to the fixed portion 62. The struc-
tures of the rotating portion 61 and the fixed portion 62
are identical those shown in Fig. 4 (also described above
with reference to reference numerals 312, 313, respec-
tively), which shall not be described any further. Fig. 6a
illustrates the bottom of the audio jack, and Fig. 6b illus-
trates the top of the audio jack.
[0060] Fig. 6c illustrates a schematic diagram of the
rotating portion 61 and the fixed portion 62 of the audio
jack 30 shown in Fig. 6a which are connected. As shown
in Fig. 6c, a first elastic terminal 611 arranged at the ro-
tating portion 61 is exposed from the rotating portion 61,
the exposed portion (the first extending portion of the first
elastic terminal 611) being close to the opening and in
contact with the GND pad 51 of the printed circuit board
50 of the audio jack 30; and a second elastic terminal
612 arranged at the rotating portion 61 is exposed from
the rotating portion 61, the exposed portion (the first ex-
tending portion of the second elastic terminal 612) being
close to the fixed portion 62 and in contact with the MIC
pad 52 of the printed circuit board 50 of the audio jack
30. When a plug in conformity with the OMTP specifica-
tion is inserted into the accommodation space 311s of
the audio jack 30 from the opening 311 of the audio jack,
the first elastic terminal 611 of the rotating portion 61 is
in contact with the GND pin of the plug and the GND pad
of the printed circuit board, and the second elastic termi-
nal 612 of the rotating portion 61 is in contact with the
MIC pin of the plug and the MIC pad of the printed circuit
board. Thus, the audio jack is capable of supporting the
plug of the OMTP specification.
[0061] Fig. 6d illustrates a schematic diagram of the
rotating portion 61 and the fixed portion 62 of the audio
jack 30 shown in Fig. 6b which are connected. As shown
in Fig. 6d, the first elastic terminal 611 arranged at the
rotating portion 61 is exposed from the rotating portion
61, the exposed portion (the second extending portion
of the first elastic terminal 611) being close to the fixed
portion 62; and the second elastic terminal 612 arranged
at the rotating portion 61 is exposed from the rotating
portion 61, the exposed portion (the second extending
portion of the second elastic terminal 612) being close
to the opening. In comparison with what is shown in the
schematic diagram of Fig. 6c, the portion of the first elas-

tic terminal 611 exposed from the rotating portion 61 is
close to the fixed portion 62, and the portion of the second
elastic terminal 612 exposed from the rotating portion 61
is close to the opening. Therefore, when the rotating por-
tion 61 rotates 180 degrees relative to the fixed portion
62 to the position or orientation shown in Fig. 6d, the
relative position of the elastic terminal arranged on the
fixed portion 62 will not be changed and, similar to what
is shown in Fig. 6c, is still in contact with a corresponding
pin (terminal) pad of the printed circuit board 50 of the
audio jack 30, while the first elastic terminal 611 and the
second elastic terminal 612 in contact with the GND pad
and the MIC pad of the printed circuit board of the audio
jack will be changed. Relative to the showing in Fig. 6c,
after rotation of the rotating portion 61 to the orientation
shown in Fig. 6d, the second elastic terminal 612 is in
contact with the GND pad of the printed circuit board,
and the first elastic terminal 611 is in contact with the
MIC pad of the printed circuit board. When a plug in con-
formity with the CTIA specification is inserted into the
accommodation space of the audio jack from the opening
of the audio jack, the first elastic terminal 611 of the ro-
tating portion 61 is in contact with the MIC pin of the plug
and the MIC pad of the printed circuit board, and the
second elastic terminal 612 of the rotating portion 61 is
in contact with the GND pin of the plug and the GND pad
of the printed circuit board. Thus, the audio jack is capa-
ble of supporting the plug of the CTIA specification.
[0062] It can be seen from the operational state of the
audio jack of the embodiments of the present invention
as illustrated in Figs. 6a-6d that the audio jack of the
embodiments of the present invention may support plugs
of two different specifications, and use one printed circuit
board. Hence, not only the cost of manufacture is saved,
but also the range of application is increased.
[0063] According to still another embodiment of the
present invention, there is provided an electronic appa-
ratus 1000, as is illustrated schematically in Fig. 7. The
electronic apparatus includes an audio jack 30 for inser-
tion of a plug. The audio jack includes a hollow insulated
housing having an opening, an accommodation space
being formed within the insulated housing for accommo-
dating the plug inserted from the opening, and a plurality
of elastic terminals being arranged on the insulated hous-
ing.
[0064] In this embodiment, the insulated housing in-
cludes a fixed portion and a rotating portion rotating rel-
ative to the fixed portion and on which at least two elastic
terminals are arranged; the at least two elastic terminals
of the rotating portion being in contact with different pins
of a printed circuit board 50 of the audio jack 30 respec-
tively when the rotating portion is in a first position and
rotates relative to the fixed portion to a second position.
[0065] In an embodiment, the rotating portion and the
fixed portion are connected in a nested manner. A first
elastic terminal and second elastic terminal are arranged
on the rotating portion and having respectively a first ex-
tending portion, a second extending portion and a body

13 14 



EP 2 551 970 A2

9

5

10

15

20

25

30

35

40

45

50

55

portion arranged between the first extending portion and
the second extending portion.
[0066] When the rotating portion is at the first position,
the first extending portion of the first elastic terminal is in
contact with a first pin of the printed circuit board of the
audio jack, and the first extending portion of the second
elastic terminal is in contact with a second pin of the print-
ed circuit board of the audio jack.
[0067] When the rotating portion rotates relative to the
fixed portion to the second position, the second extending
portion of the second elastic terminal is in contact with
the first pin of the printed circuit board of the audio jack,
and the second extending portion of the first elastic ter-
minal is in contact with the second pin of the printed circuit
board of the audio jack.
[0068] In an embodiment, the first pin is a GND contact
pad, and the second pin is an MIC contact pad. In another
embodiment, the first pin is an MIC contact pad, and the
second pin is a GND contact pad.
[0069] In an embodiment,
the body portion of the first elastic terminal is arranged
at a first side of the rotating portion;
the first extending portion of the first elastic terminal is
arranged at a second side of the rotating portion perpen-
dicular to the first side, close to the opening and exposed
from the rotating portion;
the second extending portion of the first elastic terminal
is arranged at a third side of the rotating portion perpen-
dicular to the first side, close to the fixed portion and
exposed from the rotating portion;
wherein the projections of the first extending portion of
the first elastic terminal and the second extending portion
of the first elastic terminal on the plane of the second
side or the third side of the rotating portion are spaced
apart at a certain distance.
[0070] In an embodiment,
the body portion of the second elastic terminal is arranged
at a fourth side of the rotating portion in parallel with the
first side;
the first extending portion of the second elastic terminal
is arranged at the second side of the rotating portion per-
pendicular to the first side, close to the fixed portion and
exposed from the rotating portion;
the second extending portion of the second elastic ter-
minal is arranged at the third side of the rotating portion
perpendicular to the first side, close to the opening and
exposed from the rotating portion;
wherein the projections of the first extending portion of
the second elastic terminal and the second extending
portion of the second elastic terminal on the plane of the
second side or the third side of the rotating portion are
spaced apart at a certain distance.
[0071] In an embodiment,
the projections of the first extending portion of the first
elastic terminal and the second extending portion of the
second elastic terminal on the plane of the second side
or the third side of the rotating portion are overlapped;
and the projections of the second extending portion of

the first elastic terminal and the first extending portion of
the second elastic terminal on the plane of the second
side or the third side of the rotating portion are over-
lapped.
[0072] In this embodiment, the audio jack of the elec-
tronic apparatus may be realized by using the audio jack
shown in Fig. 4. The contents of the audio jack shown in
Fig. 4 are incorporated herein, which shall not be de-
scribed any further.
[0073] An audio jack capable of supporting plugs of
two different specifications is used in the electronic ap-
paratus of the embodiments of the present invention,
which realizes the support of plugs of two different spec-
ifications, not only saving the cost of manufacture, but
also increasing the range of application of the electronic
apparatus.
[0074] The preferred embodiments of the present in-
vention are described above with reference to the draw-
ings. The many features and advantages of the embod-
iments are apparent from the detailed specification and,
thus, it is intended by the appended claims to cover all
such features and advantages of the embodiments that
fall within the true spirit and scope thereof. Further, since
numerous modifications and changes will readily occur
to those skilled in the art, it is not desired to limit the
inventive embodiments to the exact construction and op-
eration illustrated and described, and accordingly all suit-
able modifications and equivalents may be resorted to,
falling within the scope thereof.

Claims

1. An audio jack (30), comprising a hollow insulated
housing (31), wherein
the insulated housing (31) comprises: a fixed portion
(313; 62) and a rotating portion (312; 61) rotating
relative to the fixed portion (313; 62) and on which
at least two elastic terminals (41, 42) are arranged;
and
the at least two elastic terminals of the rotating por-
tion (312; 61) being in contact with different pins (51,
52, 53, 54, 55, 56) of a printed circuit board (50) of
the audio jack (30) respectively when the rotating
portion (312; 61) is in a first position and rotates rel-
ative to the fixed portion (313; 62) to a second posi-
tion.

2. The audio jack (30) according to claim 1, the hollow
insulated housing (31) has an opening (311) for ac-
commodating a plug inserted into the hollow insulat-
ed housing (31) through the opening (311), wherein,
a first elastic terminal (41) and a second elastic ter-
minal (42) are arranged on the rotating portion (312;
61) and have respectively a first extending portion
(411, 421) and a second extending portion (412, 422)
and a body portion (413, 423) arranged between the
first extending portion (411, 421) and the second ex-
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tending portion (412, 422);
when the rotating portion (312; 61) is at the first po-
sition, the first extending portion (411) of the first
elastic terminal (41) is in contact with a first pin (51)
of the printed circuit board (50) of the audio jack (30),
and the first extending portion (421) of the second
elastic terminal (42) is in contact with a second pin
(52) of the printed circuit board (50) of the audio jack
(30); and
when the rotating portion (312; 61) rotates relative
to the fixed portion (313; 62) to the second position,
the second extending portion (422) of the second
elastic terminal (42) is in contact with the first pin (51)
of the printed circuit board (50) of the audio jack (30),
and the second extending portion (412) of the first
elastic terminal (41) is in contact with the second pin
(52) of the printed circuit board (50) of the audio jack
(30).

3. The audio jack (30) according to either one of claims
1 or 2, wherein,
the body portion (413) of the first elastic terminal (41)
is arranged at a first side of the rotating portion (312;
61);
the first extending portion (411) of the first elastic
terminal (41) is arranged at a second side of the ro-
tating portion (312; 61) perpendicular to the first side,
close to the opening (311) and exposed from the
rotating portion (312; 61);
the second extending portion (412) of the first elastic
terminal (41) is arranged at a third side of the rotating
portion (312; 61) perpendicular to the first side, close
to the fixed portion (313; 62) and exposed from the
rotating portion (312; 61);
wherein the projections of the first extending portion
(411) of the first elastic terminal (41) and the second
extending portion (412) of the first elastic terminal
(41) on the plane of the second side or the third side
of the rotating portion (312; 61) are spaced apart at
a certain distance.

4. The audio jack (30) according to any one of claims
1-3, wherein
the body portion (423) of the second elastic terminal
(42) is arranged at a fourth side of the rotating portion
in parallel with the first side;
the first extending portion (421) of the second elastic
terminal (42) is arranged at the second side of the
rotating portion (312; 61) perpendicular to the first
side, close to the fixed portion (313; 62) and exposed
from the rotating portion (312; 61);
the second extending portion (422) of the second
elastic terminal (42) is arranged at the third side of
the rotating portion (312; 61) perpendicular to the
first side, close to the opening (311) and exposed
from the rotating portion (312; 61);
wherein the projections of the first extending portion
(421) of the second elastic terminal (42) and the sec-

ond extending portion (422) of the second elastic
terminal (42) on the plane of the second side or the
third side of the rotating portion (312; 61) are spaced
apart at a certain distance.

5. The audio jack (30) according to any one of claims
1-4, wherein
the projections of the first extending portion (411) of
the first elastic terminal (41) and the second extend-
ing portion (422) of the second elastic terminal (42)
on the plane of the second side or the third side of
the rotating portion (312; 61) are overlapped; and
the projections of the second extending portion (412)
of the first elastic terminal (41) and the first extending
portion (421) of the second elastic terminal (42) on
the plane of the second side or the third side of the
rotating portion (312; 61) are overlapped.

6. The audio jack (30) according to any one of claims
1-5, wherein
the first pin (51) is a GND contact pad, and the sec-
ond pin (52) is an MIC contact pad; or
the first pin (51) is an MIC contact pad, and the sec-
ond pin (52) is a GND contact pad.

7. The audio jack (30) according to any one of claims
1-6, wherein the rotating portion (312; 61) and the
fixed portion (313; 62) are connected in a nested
manner, and a clamp for preventing the rotating por-
tion (312; 61) from sliding relative to the fixed portion
(313; 62) is arranged at the position where the rotat-
ing portion (312; 61) and the fixed portion (313; 62)
are connected.

8. An electronic apparatus (1000), the electronic appa-
ratus comprising an audio jack (30), and the audio
jack (30) comprising a hollow insulated housing (31),
wherein,
the insulated housing (31) comprises: a fixed portion
(313; 62) and a rotating portion (312; 61) rotating
relative to the fixed portion (313; 62) and on which
at least two elastic terminals are arranged; and
the at least two elastic terminals (41, 42) of the ro-
tating portion (312; 61) being in contact with different
pins (51, 52, 53, 54, 55, 56) of a printed circuit board
of the audio jack (30) respectively when the rotating
portion (312; 61) is in a first position and rotates rel-
ative to the fixed portion (313; 62) to a second posi-
tion.

9. The electronic apparatus (1000) according to claim
8, wherein,
a first elastic terminal (41) and a second elastic ter-
minal (42) are arranged on the rotating portion (312;
61) and have respectively a first extending portion
(411, 421), a second extending portion (412, 422)
and a body portion (413, 423) arranged between the
first extending portion (411, 421) and the second ex-
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tending portion (412, 422);
when the rotating portion (312; 61) is at the first po-
sition, the first extending portion (411) of the first
elastic terminal (41) is in contact with a first pin (51)
of the printed circuit board (50) of the audio jack (30),
and the first extending portion (421) of the second
elastic terminal (42) is in contact with a second pin
(52) of the printed circuit board (50) of the audio jack
(30); and
when the rotating portion (312; 61) rotates relative
to the fixed portion (313; 62) to the second position,
the second extending portion (422) of the second
elastic terminal (42) is in contact with the first pin (51)
of the printed circuit board (50) of the audio jack (30),
and the second extending portion (412) of the first
elastic terminal (41) is in contact with the second pin
(52) of the printed circuit board (50) of the audio jack
(30).

10. The electronic apparatus (1000) according to either
one of claims 8 or 9, wherein,
the body portion (413) of the first elastic terminal (41)
is arranged at a first side of the rotating portion (312;
61);
the first extending portion (411) of the first elastic
terminal (41) is arranged at a second side of the ro-
tating portion (312; 61) perpendicular to the first side,
close to the opening (311) and exposed from the
rotating portion (312; 61);
the second extending portion (412) of the first elastic
terminal (41) is arranged at a third side of the rotating
portion (312; 61) perpendicular to the first side, close
to the fixed portion (313; 62) and exposed from the
rotating portion (312; 61);
wherein the projections of the first extending portion
(411) of the first elastic terminal (41) and the second
extending portion (412) of the first elastic terminal
(42) on the plane of the second side or the third side
of the rotating portion (312; 61) are spaced apart at
a certain distance;
the body portion (423) of the second elastic terminal
(42) is arranged at a fourth side of the rotating portion
(312; 61) in parallel with the first side;
the first extending portion (421) of the second elastic
terminal (42) is arranged at the second side of the
rotating portion (312; 61) perpendicular to the first
side, close to the fixed portion (313; 62) and exposed
from the rotating portion (312; 61);
the second extending portion (422) of the second
elastic terminal (42) is arranged at the third side of
the rotating portion (312; 61) perpendicular to the
first side, close to the opening (311) and exposed
from the rotating portion (312; 61);
wherein the projections of the first extending portion
(421) of the second elastic terminal (42) and the sec-
ond extending portion (422) of the second elastic
terminal (42) on the plane of the second side or the
third side of the rotating portion (312; 61) are spaced

apart at a certain distance.

11. The electronic apparatus (1000) according to any
one of claims 8-10, comprising the audio jack (30)
of any one of claims 1-7.
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