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(54) Transformer module

(57) A transformer module includes at least one first
casing, at least one second casing and at least one trans-
former. The first casing has a first receptacle. A protrusion
structure is formed on an inner wall of the first receptacle.
The second casing is accommodated within the first re-
ceptacle. The second casing includes plural winding ter-
minals and a second receptacle. An angle of at least one

outer-comer of the second casing is non-right angle so
that the protrusion structure and the outer-comer define
foolproof structures for limiting the install direction of the
second case. The transformer is accommodated within
the second receptacle. The transformer includes a mag-
netic core and at least one coil wound on the magnetic
core. Both terminals of the coil are connected to respec-
tive winding terminals.
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Description

FIELD OF THE INVENTION

[0001] The present invention relates to a transformer
module, and more particularly to a transformer module
with simplified fabricating process, small size and high
yield.

BACKGROUND OF THE INVENTION

[0002] Nowadays, a conventional transformer module
includes a single casing and a single transformer. The
transformer is accommodated within the casing. Due to
that the limited number of transformer can be accommo-
dated within the single casing, the performance of the
transformer module are also restricted. Complying with
the practical requirements, plural transformer modules
must be mounted on a printed circuit board.
[0003] Generally, the plural transformer modules are
mounted on the printed circuit board by a robotic arm.
The robotic arm has a specific dimension. For preventing
the robotic arm from damaging the installed transformer
modules, every two adjacent transformer modules are
separated from each other by a working space for receiv-
ing the robotic arm. Since the electronic devices are grad-
ually developed toward miniaturization, the conventional
method of mounting plural transformer modules is not
feasible.

SUMMARY OF THE INVENTION

[0004] It is an object of the present invention to provide
a transformer module for accommodating and position-
ing plural electronic devices such as transformers.
[0005] Another object of the present invention provides
a transformer module, in which the process of assem-
bling the transformer module is simplified and the possi-
bility of erroneously installing the transformer module is
reduced.
[0006] A still object of the present invention provides
a transformer module with small size and having addi-
tional effects of filtering, inductance and magnetic induc-
ing.
[0007] A further object of the present invention pro-
vides a transformer module with reduced volume.
[0008] In accordance with an aspect of the present in-
vention, the transformer module includes at least one
first casing, at least one second casing and at least one
transformer. The first casing has a first receptacle. A pro-
trusion structure is formed on an inner wall of the first
receptacle. The second casing is accommodated within
the first receptacle. The second casing includes plural
winding terminals and at least one second receptacle.
An angle of at least one outer-comer of the second casing
is non-right angle so that the protrusion structure and the
outer-comer define a foolproof structure for limiting the
install direction of the second case. The transformer is

accommodated within the second receptacle. The trans-
former includes at least one magnetic core and at least
one coil wound on the magnetic core. Both terminals of
the coil are connected to respective winding terminals.
In an embodiment, the protrusion structure and the outer-
comer are complementary structures, and the outer-
comer can be polygon-shaped or arc-shaped.
[0009] In an embodiment, the coil includes two or more
than two conductive wires.
[0010] In an embodiment, at least two terminals of the
conductive wires are twisted together or combined as a
contact point.
[0011] In an embodiment, the conductive wires are
wound on the magnetic core in a parallel winding manner
or in a twisted winding manner.
[0012] In an embodiment, at least two of the conductive
wires are partially twisted together.
[0013] In an embodiment, one of the conductive wires
has a middle segment to be twisted together or combined
as a contact point.
[0014] In an embodiment, the winding terminals and
the second casing are made of same material.
[0015] In an embodiment, the winding terminals are
made of an electrically-conductive material.
[0016] In an embodiment, the winding terminals are
surface mount device (SMD) pins.
[0017] In an embodiment, the second casing is cou-
pled to a printed circuit board by the winding terminals.
[0018] In an embodiment, the transformer module fur-
ther includes a printed circuit board, and the second cas-
ing is enclosed by the first casing and the printed circuit
board.
[0019] In an embodiment, a filling material is filled into
the first receptacle and/or the second receptacle.
[0020] In an embodiment, the filling material includes
a binding material, an insulting material, a magnetic ma-
terial, a plastic material or air.
[0021] In an embodiment, two or more than two second
casings are accommodated within the first receptacle.
[0022] In an embodiment, the winding terminals and
the second casing are made of different material.
[0023] In an embodiment, the winding terminal or the
second casing is made of plastic material or an electrical
insulating material.
[0024] In an embodiment, the winding terminals are
made of a metallic material or a conductive polymeric
material, and the second casing is made of plastic ma-
terial.
[0025] Since the protrusion structure of the first casing
and the outer-comer of the second casing define the fool-
proof structures for limiting the install direction of the sec-
ond casing and facilitating positioning the second casing
within the first receptacle, the process of assembling the
transformer module is simplified and the possibility of er-
roneously installing the transformer module is reduced.
[0026] In addition, since three or more than three con-
ductive wires are wound on the single magnetic core, the
size of the transformer is further reduced and the trans-
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former can provide additional effects of filtering, induct-
ance or magnetic inducing. Since plural transformers are
included in the same transformer module, the overall size
of the transformer module is reduced. Moreover, since
the winding terminals are surface mount device (SMD)
pins, the overall size of the transformer module can be
further reduced.
[0027] The above contents of the present invention will
become more readily apparent to those ordinarily skilled
in the art after reviewing the following detailed description
and accompanying drawings, in which:

BRIEF DESCRIPTION OF THE DRAWINGS

[0028] FIG. 1 is an exploded view illustrating a trans-
former module according to an embodiment of the
present invention; and
[0029] FIGS. 2∼6 schematically illustrate several ex-
emplary structures of winding the coil on the transformer.

DETAILED DESCRIPTION OF THE PREFERRED EM-
BODIMENT

[0030] The present invention will now be described
more specifically with reference to the following embod-
iments. It is to be noted that the following descriptions of
preferred embodiments of this invention are presented
herein for purpose of illustration and description only. It
is not intended to be exhaustive or to be limited to the
precise form disclosed.
[0031] FIG. 1 is an exploded view illustrating a trans-
former module according to an embodiment of the
present invention. As shown in FIG 1, the transformer
module 100 includes at least one first casing 102, at least
one second casing 108 and at least one transformer 116.
The first casing 102 includes at least one first receptacle
104. A protrusion structure 106 is formed on an inner wall
of the first receptacle 104. In this embodiment, the trans-
former module 100 includes four second casings 108,
and each of the second casings 108 contains four trans-
formers 116. The dimension of the first receptacle 104
has been elaborately determined in order to accommo-
date the four second casings 108. According to the prac-
tical requirements, the transformer module 100 includes
two, three, four or more than four second casings 108.
Depending on the number of the second casings 108,
the dimension of the first receptacle 104 are varied.
[0032] Please refer to FIG. 1 again. The second cas-
ings 108 are accommodated within the first receptacle
104. Each of the second casings 108 includes plural
winding terminals 110 and a second receptacle 112. The
opening direction of the first receptacle 104 is different
from that of the second receptacle 112. An angle of at
least one outer-comer 114 of the second casing 108 is
non-right angle. Since the protrusion structure 106 and
outer-comer 114 are complementary structures, the pro-
trusion structure 106 and the outer-comer 114 can be
considered as foolproof structures for limiting the install

direction of second casing 108 and facilitating positioning
the second casing 108 within the first receptacle 104. It
is noted that the profiles of the protrusion structure 106
and the outer-comer 114 are not restricted as long as
they are complementary structures. In an embodiment,
the outer-comer 114 can be polygon-shaped or arc-
shaped.
[0033] The winding terminal 110 and the second cas-
ing 108 can be made of same material or different ma-
terial. The winding terminal 110 and the second casing
108 are made of plastic material or electrical insulating
material. Alternatively, the winding terminal 110 is made
of an electrically-conductive material (e.g. a metallic ma-
terial or a conductive polymeric material), and the second
casing 108 is made of an electrical insulating material
(e.g. a plastic material). The winding terminal 110 is sur-
face mount device (SMD) pin. In other words, the winding
terminals 110 are mounted on a printed circuit board 124
according to a surface mount technology (SMT).
[0034] The transformers 116 are accommodated with-
in the second casing 108. Each of the transformers 116
includes at least one magnetic core 118 and at least one
coil 120. The coil 120 is wound on the magnetic core 118.
Two terminals are coupled to corresponding winding ter-
minals 110.
[0035] The coil 120 includes one, two, three, four, five
or more than five conductive wires. Hereinafter, several
exemplary winding structures of winding the coil 120 on
the transformer 116 will be illustrated with reference to
FIGS. 2∼6. For clarification, the coil 120 having three
conductive wires is illustrated.
[0036] As shown in FIG. 2, the transformer 116 in-
cludes a magnetic core 118 and three conductive wires
122a, 122b and 122c. In this embodiment, these three
conductive wires 122a, 122b and 122c are wound on the
magnetic core 118 in a parallel winding manner. The ter-
minals of the conductive wires 122a, 122b and 122c are
connected to respective winding terminals 110.
[0037] As shown in FIG. 3, the transformer 116 in-
cludes a magnetic core 118 and three conductive wires
122a, 122b and 122c. In this embodiment, these three
conductive wires 122a, 122b and 122c are wound on the
magnetic core 118 in a twisted winding manner, but the
terminals of the conductive wires 122a, 122b and 122c
are not twisted.
[0038] As shown in FIG. 4, the transformer 116 in-
cludes a magnetic core 118 and three conductive wires
122a, 122b and 122c. In this embodiment, these three
conductive wires 122a, 122b and 122c are wound on the
magnetic core 118 in a parallel winding manner, but the
terminals of the conductive wires 122a and 122c are
twisted together or combined as a contact point.
[0039] As shown in FIG. 5, the transformer 116 in-
cludes a magnetic core 118 and three conductive wires
122a, 122b and 122c. In this embodiment, these three
conductive wires 122a, 122b and 122c are wound on the
magnetic core 118 in a twisted winding manner, and the
terminals of the conductive wires 122a and 122c are
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twisted together or combined as a contact point.
[0040] As shown in FIG. 6, the transformer 116 in-
cludes a magnetic core 118 and three conductive wires
122a, 122b and 122c. A middle segment of the conduc-
tive wire 122a is drawn to be served as a terminal, and
twisted together or combined as a contact point. Then,
these three conductive wires 122a, 122b and 122c are
wound on the magnetic core 118 in a parallel winding
manner (or a twisted winding manner). The other two
terminals 122aa and 122ab of the conductive wire 122a
and the terminals of the conductive wires 122b and 122c
are not twisted.
[0041] When the coil 120 includes three or more than
three conductive wires, portion of the conductive wires
are wound on the magnetic core 118 in a twisted winding
manner and portion of the conductive wires are wound
on the magnetic core 118 in a parallel winding manner.
In an embodiment, the coil 120 includes three conductive
wires. Two of the conductive wires are wound on the
magnetic core 118 in a twisted winding manner, and the
twisted conductive wires and the reminding conductive
wire are wound on the magnetic core 118 in a parallel
winding manner.
[0042] Please refer to FIG. 1 again. After the winding
terminal 110 are mounted on a printed circuit board 124,
the second casing 108 is coupled to the printed circuit
board 124. After the second casing 108 and the printed
circuit board 124 are combined with the first receptacle
104, the second casing 108 is enclosed by the first casing
102 and the printed circuit board 124.
[0043] Moreover, the transformer module 100 further
includes a filling material (not shown). The filling material
can be filled into the first receptacle 104 and/or the sec-
ond receptacle 112. An example of the filling material
includes but is not limited to a binding material, an insult-
ing material, a magnetic material, a plastic material or air.
[0044] From the above description, plural electronic
devices such as transformers can be simply accommo-
dated and positioned within the second casing and the
first casing via a first receptacle having an opening di-
rection different from that of second receptacle of the
second casing. Since the protrusion structure of the first
casing and the outer-comer of the second casing define
the foolproof structures for limiting the install direction of
the second casing and facilitating positioning the second
casing within the first receptacle, the process of assem-
bling the transformer module is simplified and the possi-
bility of erroneously installing the transformer module is
reduced.
[0045] In addition, since three or more than three con-
ductive wires are wound on the single magnetic core, the
size of the transformer is further reduced and the trans-
former can provide additional effects of filtering, induct-
ance or magnetic inducing. Since plural transformers are
included in the same transformer module, the overall size
of the transformer module is reduced. Moreover, since
the winding terminals are surface mount device (SMD)
pins, the overall size of the transformer module can be

further reduced.
[0046] While the invention has been described in terms
of what is presently considered to be the most practical
and preferred embodiments, it is to be understood that
the invention needs not be limited to the disclosed em-
bodiment. On the contrary, it its intended to cover various
modifications and similar arrangements included within
the spirit and scope of the appended claims which are to
be accorded with the broadest interpretation so as to en-
compass all such modifications and similar structures.

Claims

1. A transformer module comprising:

at least one first casing having a first receptacle;
at least one second casing accommodated with-
in said first receptacle, wherein said second cas-
ing comprises plural winding terminals and a
second receptacle, and an opening direction of
said first receptacle is different from that of said
second receptacle; and
at least one transformer accommodated within
said second receptacle, wherein said transform-
er comprises at least one magnetic core and at
least one coil wound on said magnetic core, and
both terminals of said coil are connected to re-
spective winding terminals.

2. The transformer module according to claim 1, where-
in said first receptacle has a protrusion structure on
an inner wall thereof and an angle of at least one
outer-comer of said second casing is non-right angle
so that said protrusion structure and said outer-com-
er define foolproof structures for limiting the install
direction of said second case.

3. The transformer module according to claim 2, where-
in said protrusion structure and said outer-comer are
complementary structures, and said outer-comer is
polygon-shaped or arc-shaped.

4. The transformer module according to claim 1, where-
in said coil comprises two or more than two conduc-
tive wires.

5. The transformer module according to claim 4, where-
in at least two terminals of said conductive wires are
twisted together or combined as a contact point.

6. The transformer module according to claim 4, where-
in said conductive wires are wound on said magnetic
core in a parallel winding manner or in a twisted wind-
ing manner.

7. The transformer module according to claim 4, where-
in at least two of said conductive wires are partially
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twisted together.

8. The transformer module according to claim 4, where-
in one of said conductive wires has a middle segment
to be twisted together or combined as a contact point.

9. The transformer module according to claim 1, where-
in said winding terminals are surface mount device
(SMD) pins or made of an electrically-conductive ma-
terial.

10. The transformer module according to claim 1, where-
in said second casing is coupled to a printed circuit
board by said winding terminals.

11. The transformer module according to claim 1, further
comprising a printed circuit board, and said second
casing being enclosed by said first casing and said
printed circuit board.

12. The transformer module according to claim 1, further
comprising a filling material filled into said first re-
ceptacle and/or said second receptacle.

13. The transformer module according to claim 1, where-
in two or more than two second casings are accom-
modated within said first receptacle.

14. The transformer module according to claim 1, where-
in said winding terminals or said second casing is
made of plastic material or an electrical insulating
material.

15. The transformer module according to claim 1, where-
in said winding terminals are made of a metallic ma-
terial or a conductive polymeric material, and said
second casing is made of plastic material.
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