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separated from each other by a first pitch, and a second
row of contacts held in the insulating body and separated
from each other by a second pitch. The first row of con-
tacts are opposite to the second row of contacts in a first
direction, each contact comprises an elastic contact end
portion, a welding end portion and a connection portion
between the elastic contact end portion and the welding
end portion. The contacts of the first row of contacts cor-
respond to the contacts of the second row of contacts,
respectively, and the elastic contact end portions of each
pair of corresponding contacts overlap with each other
in the first direction. The connection portions of each pair
of corresponding contacts are offset from each other in
the firstdirection, and the insulation body is a single mold-
ing piece over-molded on the connection portions of the
first and second rows of contacts, it decreases the cost
of the connector.
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Description
CROSS-REFERENCE TO RELATED APPLICATION

[0001] This application claims the benefit of Chinese
Patent Application No.CN201510214878.X filed on April
30,2015inthe State Intellectual Property Office of China,
the whole disclosure of which is incorporated herein by
reference.

BACKGROUND OF THE INVENTION

Field of the Invention

[0002] The presentinvention relates to a contact mod-
ule of a connector, a connector comprising the contact
module, and a method of manufacturing the contact mod-
ule.

Description of the Related Art

[0003] In the prior art, a connector applied to a small
computer system interface (SCSI) mainly comprises: a
vertical type connector, a right angle type connector, and
a vertical flag type connector. The vertical type connector
and the right angle type connector are commonly used,
but the vertical flag type connector is rarely used.
[0004] In the prior art, the vertical flag type connector
generally comprises two rows of contacts opposite to and
separated from each other in a lateral direction of the
connector. The two rows of contacts completely are
aligned with each other in the lateral direction of the con-
nector. With such arrangement of the two rows of con-
tacts, it is impossible to mold a single insulation body,
which may hold the two rows of contacts at the same
time, onthe two rows of contacts, becauseitis impossible
to sandwich and hold the two rows of contacts by an
injection mold. Thereby, in the prior art, it needs to indi-
vidually mold an insulation body on each row of contacts.
In this way, in the prior art, it needs to mold two separate
insulation bodies on the two rows of contacts by two sets
of separate injection molds. Thereby, it increases the in-
vestment cost of the injection molds. Furthermore, in the
prior art, it needs to assemble the two separate insulation
bodies together, increasing the cost of assembling the
connector. As a result, in the prior art, the overall cost of
the connector becomes very high, reducing the compet-
itiveness of the connector product.

[0005] Asdescribed above, as for the vertical flag type
connector in the prior art, it needs to assemble two sep-
arate contact modules together, increasing the cumula-
tive error on dimensions, and decreasing the reliability
of connector.

SUMMARY OF THE INVENTION

[0006] The present invention has been made to over-
come or alleviate at least one aspect of the above men-
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tioned disadvantages.

[0007] According to an object of the present invention,
there is provided a contact module of a connector, in
which the contact module comprises a single insulation
body molded on two rows of contacts, thereby reducing
the cost of the connector.

[0008] According to an aspect of the presentinvention,
there is provided a contact module, comprising: an insu-
lation body; a first row of contacts held in the insulating
body and separated from each other by a first pitch; and
a second row of contacts held in the insulating body and
separated from each other by a second pitch, the first
row of contacts being arranged to be opposite to the sec-
ond row of contacts in a first direction, wherein each con-
tact of the first and second rows of contacts comprises
an elastic contact end portion, a welding end portion and
aconnection portion between the elastic contact end por-
tion and the welding end portion; the contacts of the first
row of contacts correspond to the contacts of the second
row of contacts, respectively, and the elastic contact end
portions of each pair of corresponding contacts are
aligned with each other in the first direction; the connec-
tion portions of each pair of corresponding contacts are
offset from each other in the first direction; and the insu-
lation body is a single molding piece over-molded on the
connection portions of the first and second rows of con-
tacts.

[0009] According to an exemplary embodiment of the
present invention, the first pitch is equal to the second
pitch, the connection portions of each pair of correspond-
ing contacts are offset from each other in the first direction
by a pitch equal to half of the first pitch or the second pitch.
[0010] According to another exemplary embodiment
of the presentinvention, the welding end portions of each
pair of corresponding contacts are offset from each other
in the first direction by a pitch equal to half of the first
pitch or the second pitch

[0011] According to another exemplary embodiment
of the present invention, the elastic contact end portion
of each contact of the first and second rows of contacts
extends beyond an end surface of the insulation body,
and the welding end portions of each contact of the first
and second rows of contacts extends beyond a bottom
surface of the insulation body, wherein the end surface
of the insulation body is perpendicular to the bottom sur-
face of the insulation body.

[0012] According to another exemplary embodiment
of the present invention, the end surface of the insulation
body is defined by the first direction and a second direc-
tion perpendicular to the firstdirection, the bottom surface
of the insulation body is defined by the first direction and
a third direction perpendicular to the first direction and
the second direction.

[0013] According to another exemplary embodiment
of the present invention, the connection portions of the
first row of contacts are arranged in a first plane perpen-
dicular to the first direction, the connection portions of
the second row of contacts are arranged in a second
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plane perpendicular to the first direction, the first plane
is separated from the second plane by a predetermined
distance in the first direction.

[0014] According to another aspect of the present in-
vention, there is provided a connector, comprising: a
housing; and the above contact module.

[0015] According to an exemplary embodiment of the
present invention, the connector is configured to be a
vertical flag type connector.

[0016] According to another aspect of the present in-
vention, there is provided a method of manufacturing the
contact module according to any one of claims -, com-
prising steps of:

providing an injection mold, wherein the injection
mold comprises an upper die and a lower die
matched with the upper die, a plurality of column
protrusions are formed on each of the upper die and
the lower die, the column protrusions of the upper
die correspond to the column protrusions of the lower
die, respectively, and each pair of corresponding col-
umn protrusions are aligned to each other in the first
direction, so as to sandwich the respective contact
from both sides;

placing the first row of contacts and the second row
of contacts between the upper die and the lower die,
and closing the injection mold, so that the connection
portion of each contact of the first and second rows
of contacts is sandwiched and held between the col-
umn protrusion of the upper die and the column pro-
trusion of the lower die;

injecting a molten plastic material into the injection
mold; and

opening the injection mold and taking the contact
module out after the molten plastic material is cold
and solidified.

[0017] According to an exemplary embodiment of the
presentinvention, the connection portion of each contact
of the first and second rows of contacts is sandwiched
and held by one or more pairs of column protrusions.
[0018] In the above various exemplary embodies of
the present invention, since the connection portions of
the first and second rows of contacts are offset from each
other in the lateral direction of the connector, the first and
second rows of contacts may be fixed in the injection
mold by sandwiching the connection portions of the first
and second rows of contacts from both sides of the con-
nection portions. In this way, a single insulation body may
be over molded on the first and second rows of contacts,
decreasing the cost of the connector.

[0019] Furthermore, in the presentinvention, since the
two rows of contacts are held in a single insulation body
without a need to assemble two separate insulation bod-
ies, it improves the assembly precision of the connector
and increases the reliability of connector.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0020] The above and other features of the present
invention will become more apparent by describing in
detail exemplary embodiments thereof with reference to
the accompanying drawings, in which:

Fig.1 is an illustrative perspective view of a contact
module according to an exemplary embodiment of
the present invention;

Fig.2is anillustrative plan view of the contact module
of Fig.1 in a first direction;

Fig.3is anillustrative plan view of the contact module
of Fig.1 in a second direction;

Fig.4 is an illustrative plan view of two rows of con-
tacts of the contact module of Fig.1 in afirst direction;
Fig.5 is an illustrative plan view of a first row of con-
tacts of Fig.4; and

Fig.6 is an illustrative plan view of a second row of
contacts of Fig.4.

DETAILED DESCRIPTION OF PREFERRED EMBOD-
IMENTS OF THE IVENTION

[0021] Exemplary embodiments of the present disclo-
sure will be described hereinafter in detail with reference
to the attached drawings, wherein the like reference nu-
merals refer to the like elements. The present disclosure
may, however, be embodied in many different forms and
should not be construed as being limited to the embod-
iment set forth herein; rather, these embodiments are
provided so that the present disclosure will be thorough
and complete, and will fully convey the concept of the
disclosure to those skilled in the art.

[0022] In the following detailed description, for purpos-
es of explanation, numerous specific details are set forth
in order to provide a thorough understanding of the dis-
closed embodiments. It will be apparent, however, that
one or more embodiments may be practiced without
these specific details. In other instances, well-known
structures and devices are schematically shown in order
to simplify the drawing.

[0023] According to a general concept of the present
invention, there is provided a contact module, compris-
ing: an insulation body; a first row of contacts held in the
insulating body and separated from each other by a first
pitch; and a second row of contacts held in the insulating
body and separated from each other by a second pitch,
the first row of contacts are arranged to be opposite to
the second row of contacts in a first direction. Each con-
tact of the first and second rows of contacts comprises
an elastic contact end portion, a welding end portion and
aconnection portion between the elastic contact end por-
tion and the welding end portion. The contacts of the first
row of contacts correspond to the contacts of the second
row of contacts, respectively, and the elastic contact end
portions of each pair of corresponding contacts are
aligned with each other in the first direction. The connec-
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tion portions of each pair of corresponding contacts are
offset from each other in the first direction, and the insu-
lation body is a single molding piece over-molded on the
connection portions of the first and second rows of con-
tacts.

[0024] Fig.1is anillustrative perspective view of a con-
tact module according to an exemplary embodiment of
the present invention.

[0025] As shown in Fig.1, the contact module of the
connector mainly comprises an insulation body 100, a
first row of contacts 210 and a second row of contacts
220. The first row of contacts 210 and the second row of
contacts 220 are held in the insulation body 100. The first
row of contacts 210 are arranged to be opposite to and
separated from the second row of contacts 220 in a first
direction Z (or referred as a lateral direction of the con-
nector).

[0026] Fig.4 is an illustrative plan view of two rows of
contacts 210, 220 of the contact module of Fig.1 in a first
direction; Fig.5 is an illustrative plan view of a first row of
contacts 210 of Fig.4; and Fig.6 is an illustrative plan view
of a second row of contacts 220 of Fig.4.

[0027] Asshownin Figs.1, 4-6, the firstrow of contacts
210 are arranged to separate from each other by a first
pitch, the second row of contacts 220 are arranged to
separate from each other by a second pitch. Each contact
210, 220 of the first and second rows of contacts com-
prises an elastic contact end portion 211, 221, a welding
end portion 212, 222 and a connection portion 213, 223
between the elastic contact end portion 211, 221 and the
welding end portion 212, 222.

[0028] Fig.2 is an illustrative plan view of the contact
module of Fig.1 in the first direction Z; Fig.3 is an illus-
trative plan view of the contact module of Fig.1 in a sec-
ond direction Y (or referred as a height direction of the
connector) perpendicular to the first direction Z.

[0029] As shown in Figs.1-6, the contacts 210 of the
first row of contacts correspond to the contacts 220 of
the second row of contacts, respectively. As clearly
shown in Figs.2 and 4, the elastic contact end portions
211, 221 of each pair of corresponding contacts 210, 220
are aligned with each other in the first direction Z.
[0030] As shown in Figs.2 and 4, the connection por-
tions 213, 223 of each pair of corresponding contacts
210, 220 are offset from each other in the first direction Z.
[0031] In an embodiment, as shown in Figs.2 and 4,
the first pitch may be equal to the second pitch, the con-
nection portions 213, 223 of each pair of corresponding
contacts 210, 220 may be offset from each other in the
first direction Z by a pitch equal to half of the first pitch
or the second pitch.

[0032] Inan embodiment, as shown in Fig.1, the insu-
lation body 100 is a single molding piece that is over-
molded on the connection portions 213, 223 of the first
and second rows of contacts 210, 220. In this way, the
first row of contacts 210 and the second row of contacts
220 both are held and fixed by the single insulation body
100.
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[0033] As shown inFigs.3 and 4, the welding end por-
tions 212, 222 of each pair of corresponding contacts
210, 220 are offset from each other in the first direction Z.
[0034] In an embodiment, as shown in Figs.1 and 4,
the welding end portions 212, 222 of each pair of corre-
sponding contacts 210, 220 may be offset from each oth-
er in the first direction Z by a pitch equal to half of the
first pitch or the second pitch.

[0035] As shown in Fig.1, the elastic contact end por-
tion 211, 221 of each contact 210, 220 of the first and
second rows of contacts extends beyond an end surface
110 of the insulation body 100. The welding end portions
212, 222 of each contact 210, 220 of the first and second
rows of contacts extends beyond a bottom surface 120
of the insulation body 100. The end surface 110 of the
insulation body 100 is perpendicular to the bottom sur-
face 120 of the insulation body 100.

[0036] Referringto Fig.1 again, the end surface 110 of
the insulation body 100 is defined by the first direction Z
and a second direction Y perpendicular to the first direc-
tion Z. The bottom surface 120 of the insulation body 100
is defined by the first direction Z and a third direction (or
referred as a longitudinal direction of the connector) X
perpendicular to the first direction Z and the second di-
rection Y.

[0037] As shown in Fig.1, a plurality of holes 101 are
formed in both sides 130 of the insulation body 100.
These holes 101 correspond to the respective contacts
210, 220. During molding the insulation body 100 on the
contacts 210, 220 by means of an injection mold (not
shown), the respective contacts 210, 220 are sand-
wiched and fixed between column protrusions of the in-
jectionmold (itwill be described in more detail in amethod
of manufacturing the contact module), so that the con-
tacts are located in the insulation body 100 by the column
protrusions. Thereby, after the column protrusions are
pulled out of the insulation body 100, there are left these
holes 101 in the insulation body 100.

[0038] As shown in Fig.1, the connection portions 213
of the first row of contacts 210 are arranged in a first
plane perpendicular to the first direction Z. The connec-
tion portions 223 of the second row of contacts 220 are
arranged in a second plane perpendicular to the first di-
rection Z. The first plane is separated from the second
plane by a predetermined distance in the first direction Z.
[0039] In another exemplary embodiment of the
presentinvention, a connector mainly comprises a hous-
ing and the above contact module mounted in the housing
as set forth in the above embodiments. Because the con-
tact module is a single molding piece, it may be easily
assembled into the housing.

[0040] Inanembodiment, the connector may be a ver-
tical flag type connector.

[0041] Hereafter it will discuss a method of manufac-
turing the above contact module. In an embodiment, the
method may comprise steps of:

providing an injection mold, wherein the injection
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mold comprises an upper die and a lower die match-
ing with the upper die, a plurality of column protru-
sions are formed on each of the upper die and the
lower die, the column protrusions of the upper die
correspond to the column protrusions of the lower
die, respectively, each pair of corresponding column
protrusions are aligned to each other in the first di-
rection Z, so as to sandwich the respective contact
210, 220 from both sides;

placing the first row of contacts and the second row
of contacts between the upper die and the lower die,
and closing the injection mold, so that the connection
portion 213, 223 of each contact 210, 220 of the first
and second rows of contacts is sandwiched and held
between the column protrusion of the upper die and
the column protrusion of the lower die;

injecting a molten plastic material into the injection
mold; and

opening the injection mold and taking the contact
module out after the molten plastic material is cold
and solidified.

[0042] As described above, after taking the contact
module out of the injection mold, the holes 101, corre-
sponding to the column protrusions of the injection mold,
are formed in both sides of the insulation body 100.
[0043] In an embodiment, the column protrusions of
the upper die correspond to the column protrusions of
the lower die, respectively. Each pair of corresponding
column protrusions are aligned to each other in the first
direction Z, so as to reliably sandwich the respective con-
tact 210, 220 from both sides of the respective contact
210, 220.

[0044] In an embodiment, during molding the insula-
tion body 100 on the contacts 210, 220 by means of the
injection mold, the connection portion 213, 223 of each
contact 210, 220 of the first and second rows of contacts
is sandwiched and held by one or more pairs of column
protrusions. For example, in an embodiment, the con-
nection portion 213, 223 of each contact 210, 220 is sand-
wiched and held by three pairs of column protrusions at
three differentlocations in differentlines. In thisway, each
contact 210, 220 may be reliably sandwiched and fixed
in the injection mold.

[0045] It should be appreciated for those skilled in this
art that the above embodiments are intended to be illus-
trated, and not restrictive. For example, many modifica-
tions may be made to the above embodiments by those
skilled in this art, and various features described in dif-
ferent embodiments may be freely combined with each
other without conflicting in configuration or principle.
[0046] Although several exemplary embodiments
have been shown and described, it would be appreciated
by those skilled in the art that various changes or modi-
fications may be made in these embodiments without
departing from the principles and spirit of the disclosure,
the scope of which is defined in the claims and their equiv-
alents.
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[0047] As used herein, an element recited in the sin-
gular and proceeded with the word "a" or "an" should be
understood as not excluding plural of said elements or
steps, unless such exclusion is explicitly stated. Further-
more, references to "one embodiment" of the present
invention are not intended to be interpreted as excluding
the existence of additional embodiments that also incor-
porate the recited features. Moreover, unless explicitly
stated to the contrary, embodiments "comprising" or
"having" an element or a plurality of elements having a
particular property may include additional such elements
not having that property.

Claims
1. A contact module, comprising:

an insulation body;

a first row of contacts held in the insulating body
and separated from each other by a first pitch;
and

a second row of contacts held in the insulating
body and separated from each other by a sec-
ond pitch, the first row of contacts being ar-
ranged to be opposite to the second row of con-
tacts in a first direction,

wherein each contact of the first and second
rows of contacts comprises an elastic contact
end portion, a welding end portion and a con-
nection portion between the elastic contact end
portion and the welding end portion,

wherein the contacts of the first row of contacts
correspond to the contacts of the second row of
contacts, respectively, and the elastic contact
end portions of each pair of corresponding con-
tacts are aligned with each other in the first di-
rection,

wherein the connection portions of each pair of
corresponding contacts are offset from each
other in the first direction, and

wherein the insulation body is a single molding
piece over-molded on the connection portions
of the first and second rows of contacts.

2. The contact module according to claim 1,
wherein the first pitch is equal to the second pitch,
the connection portions of each pair of correspond-
ing contacts are offset from each other in the first
direction by a pitch equal to half of the first pitch or
the second pitch.

3. The contact module according to claim 2,
wherein the welding end portions of each pair of cor-
responding contacts are offset from each other in
the first direction by a pitch equal to half of the first
pitch or the second pitch
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The contact module according to claim 2,

wherein the elastic contact end portion of each con-
tact of the first and second rows of contacts extends
beyond an end surface of the insulation body,
wherein the welding end portions of each contact of
the firstand second rows of contacts extends beyond
a bottom surface of the insulation body which is per-
pendicular to the end surface of the insulation body.

The contact module according to claim 4,

wherein the end surface of the insulation body is de-
fined by the first direction and a second direction
perpendicular to the first direction,

wherein the bottom surface of the insulation body is
defined by the first direction and a third direction per-
pendicular to the first direction and the second direc-
tion.

The contact module according to claim 5,

wherein the connection portions of the first row of
contacts are arranged in a first plane perpendicular
to the first direction,

wherein the connection portions of the second row
of contacts are arranged in a second plane perpen-
dicular to the first direction, and

wherein the first plane is separated from the second
plane by a predetermined distance in the first direc-
tion.

A connector, comprising:

a housing; and
the contact module, according to claim, mount-
ed in the housing.

The connector according to claim 7, wherein the con-
nector is configured to be a vertical flag type con-
nector.

A method of manufacturing the contact module ac-
cording to any one of claims 1-6, comprising steps of:

providing an injection mold, wherein the injec-
tion mold comprises an upper die and a lower
die matched with the upper die, a plurality of
column protrusions are formed on each of the
upper die and the lower die, the column protru-
sions of the upper die correspond to the column
protrusions of the lower die, respectively, and
each pair of corresponding column protrusions
are aligned to each other in the first direction,
so as to sandwich the respective contact from
both sides;

placing the first row of contacts and the second
row of contacts between the upper die and the
lower die, and closing the injection mold, so that
the connection portion of each contact of the first
and second rows of contacts is sandwiched and
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10

10

held between the column protrusion of the upper
die and the column protrusion of the lower die;
injecting a molten plastic material into the injec-
tion mold; and

opening the injection mold and taking the con-
tact module out after the molten plastic material
is cold and solidified.

. A method according to claim 8,
wherein the connection portion of each contact of
the first and second rows of contacts is sandwiched
and held by one or more pairs of column protrusions.
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