ELECTRI CAL CONNECTOR W TH RETENTI ON MEMBERS TECHNI CAL FI ELD The present
disclosure relates to electrical connectors. In particular, the present
invention relates to electrical connectors with retenti on nenbers that
provide reliable 5 nmounting of the electrical connectors to a substrate such
as, e.g., aprinted circuit board. BACKGROUND It is well known to provide
el ectrical connectors nountable to a printed circuit board, wth contact
terminals therein electrically coupled to respective electrical circuit
traces on the board. The term nals may have solder tails projecting from
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the surface mounted leg portions and the circuit traces on the board surface.

15 One of the problems with electrical connectors mounted to printed circuit boards is
that the electrical connections between the contact terminals and the board circuits often are
subjected to stresses which can weaken or destroy the electrical connections.

Surface-mounted electrical connectors, such as, e.g., Small Form Factor (SFF)
connectors, most often have some form of hold-down means for securing the connector to a

20 surface of the printed circuit board. The hold-down means may be provided for permanent
securement of the connector or for temporarily maintaining the connector on the board. Such
hold-down means may be provided by mounting pegs which are integral with the connector
housing or by separate hold-down devices or clips. A typical arrangement is to provide the
mounting pegs or clips with a bifurcated configuration, along with outwardly projecting hooks

25 or barbs for engaging the opposite surface of the printed circuit board, whereby the pegs or
clips can be yieldingly inserted through holes in the board and snappingly engage the opposite

side of the board to hold the connector onto the one surface of the board.



| O her hol d-down neans have been provided in the formof screws, bolts or
ot her cl anpi ng devices. However, with the ever-increasing mniaturization
of electronic circuitry, along with the consequent reduction in sizes of
the connectors and term nals, such clanmping devices often are inpractical
and neither cost nor space effective. Consequently, various types 5 of
retention devices have been used which, thenselves, may be secured to the
surface of the printed circuit board by a substantial soldered area. Mbst
such devices are costly due to reasons such as, e.g., material waste and
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providing a pair of retention nenbers, and horizontally and from opposing
ends of the insulative housing inseéhgﬁﬂ%%g pair of retention nenbers into
the pair of side walls. 25 The abov of the present invention is not
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t he present invention. The Figures and detail ed
mountable to a substrate such as, e.g., a printed circuit board.
In one aspect, the present invention provides an electrical connector including an

15 insulative housing, a plurality of terminals received in the insulative housing, and a pair of
retention members. The insulative housing has a top wall, a bottom wall, a back wall and a
pair of side walls. The pair of retention members is inserted horizontally and from opposing
ends of the insulative housing into the pair of side walls to retain the insulative housing on a
circuit substrate.

20 In another aspect, the present invention provides a method of assembling an electrical
connector. The method includes providing an insulative housing having a top wall, a bottom
wall, a back wall and a pair of side walls, providing a pair of retention members, and
horizontally and from opposing ends of the insulative housing inserting the pair of retention
members into the pair of side walls.

25 The above summary of the present invention is not intended to describe each disclosed

embodiment or every implementation of the present invention. The Figures and detailed

description that follow below more particularly exemplify illustrative embodiments.



description that follow bel ow nore particularly exenplify illustrative
enbodi nents. 2 BRI EF DESCRI PTION OF THE DRAWNGS Fig. | is an expl oded top
perspective view of an exenpl ary enbodi nent of an electrical connector
according to an aspect of the present invention. Fig. 2 is a top perspective
view of the electrical connector of Fig. 1. 5 Fig. 3 is a bottom perspective
view of the electrical connector of Fig. 1. Fig. 4 is a top perspective view
of a retention nmenber of the electrical connector of Fig. 1. Fig. 5is a
top perspective view of the electrical connector of Fig. | illustrating the
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illustrating the 15 retention nenbers in a fully assenbl ed configuration.
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Fig. 6b is a perspective cross-sectional view of the electrical connector of Fig. 1
illustrating the retention members in a partially assembled configuration.
Fig. 7a is a top perspective view of the electrical connector of Fig. 1 illustrating the
15 retention members in a fully assembled configuration.
Fig. 7b is a perspective cross-sectional view of the electrical connector of Fig. 1

illustrating the retention members in a fully assembled configuration.

DETAILED DESCRIPTION
In the following detailed description of the preferred embodiments, reference is made
20 to the accompanying drawings that form a part hereof. The accompanying drawings show, by
way of illustration, specific embodiments in which the invention may be practiced. It is to be
understood that other embodiments may be utilized, and structural or logical changes may be
made without departing from the scope of the present invention. The following detailed
description, therefore, is not to be taken in a limiting sense, and the scope of the invention is
25 defined by the appended claims.
Referring now to the Figures, Figures 1-3 illustrate an exemplary embodiment of an
electrical connector according to an aspect of the present invention. Electrical connector 2
includes an insulative housing 4 having a top wall 6, a bottom wall 8, a back wall 10, and a

pair of sides walls 12a and 12b (also referred to herein as “side walls 12”). Side walls 12



Referring now to the Figures, Figures 1-3 illustrate an exenpl ary enbodi nment
of an electrical connector according to an aspect of the present invention.
El ectrical connector 2 includes an insulative housing 4 having a top wall
6, a bottomwall 8, a back wall 10, and a pair of sides walls 12a and 12b
(also referred to herein as "side walls 12"). Side walls 12 3 interconnect
with top wall 6, bottomwall 8, and back wall 10 to cooperatively define a
recei ving passage 16 along a horizontal direction. Receiving passage 16 is
configured to receive a mating plug connector (not shown). Bottomwall 8 of
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portions 2artioh 24 heryfbercohfig@td ff a through-hole configuration, such as, e.g., a solder
configuration or a press-fit configuration. Each terminal also includes a body portion 26 that
is positioned intermediate contact portion 22 and terminal portion 24 to interconnect them
together. Each terminal may further include a retention portion 28 primarily configured to
retain the terminal in insulative housing 4.

20 The first set of terminals 14a are inserted into a plurality of top slots 30 disposed in top
wall 6 of insulative housing 4. Top slots 30 include openings (not shown) that communicate
with receiving passage 16 and are positioned such that contact portions 22 of the first set of
terminals 14a at least partially extend into receiving passage 16. The second set of terminals
14b are inserted into a plurality of bottom slots 32 disposed in bottom wall 8 of insulative

25 housing 4. Bottom slots 32 include openings (not shown) that communicate with receiving
passage 16 and are positioned such that contact portions 22 of the second set of terminals 14b
at least partially extend into receiving passage 16.

Still referring to Figures 1-3, and additionally to Figure 4, electrical connector 2
further includes a pair of retention members 34. Retention members 34 are inserted

30 horizontally and from opposing ends of insulative housing 4 into side walls 12 of insulative



termnals 14a at |east partially extend into receiving passage 16. The
second set of termnals 14b are inserted into a plurality of bottomslots
32 disposed in bottomwall 8 of insulative 25 housing 4. Bottom slots 32

i ncl ude openi ngs (not shown) that comunicate with receiving passage 16 and
are positioned such that contact portions 22 of the second set of term nals
14b at least partially extend into receiving passage 16. Still referring to
Figures 1-3, and additionally to Figure 4, electrical connector 2 further
includes a pair of retention nenbers 34. Retention nenbers 34 are inserted
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15 mating plug connector, insulative housing 4 would have a tendency to move in the insertion
direction (as indicated by arrow A in Figure 2). Similarly, if retention members 34 were both
inserted from back end 4b of insulative housing 4, the retention of insulative housing 4 with
respect to retention members 34 would be compromised during extraction of a mating plug
connector. During extraction of a mating plug connector, insulative housing 4 would have a
20 tendency to move in the extraction direction (as indicated by arrow B in Figure 2). In contrast,
inserting retention members 34 horizontally and from opposing ends of insulative housing 4
into side walls 12 of insulative housing 4 prevents these potential movements. During
insertion of a mating plug connector, retention member 34 inserted into side wall 12b helps to
prevent movement of insulative housing 4 in the insertion direction. During extraction of a
25 mating plug connector, retention member 34 inserted into side wall 12a helps to prevent
movement of insulative housing 4 in the extraction direction. Thus, cooperatively, retention
members 34 help to prevent movement of insulative housing 4 during insertion and extraction

of a mating plug connector. In addition, retention members 34 help to prevent forward and

backward tilt (as indicated by arrows C and D, respectively, in Figure 2) and clockwise and



connector. During extraction of a mating plug connector, insulative housing
4 woul d have a 20 tendency to nove in the extraction direction (as indicated
by arrow B in Figure 2). In contrast, inserting retention nenbers 34

hori zontally and from opposi ng ends of insulative housing 4 into side walls
12 of insulative housing 4 prevents these potential novenents. During
insertion of a mating plug connector, retention nenber 34 inserted into side
wal | 12b hel ps to prevent novenent of insulative housing 4 in the insertion
direction. During extraction of a 25 mating plug connector, retention nenber
34 insert t ative
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to Figureﬂﬁéhéch é tion nmenber 34 includes a body portion 36
15 Referring now to Figure 4, each retention member 34 includes a body portion 36

having a front end 38 and a back end 40. Each retention member 34 further includes a front
engaging portion 42 extending from front end 38, a back engaging portion 44 extending from
back end 40, and a foot portion 46 horizontally extending outward from body portion 36. In
the illustrated embodiment, front engaging portion 42 is generally s-shaped, and back

20 engaging portion 44 is generally hook-shaped. These shapes of front engaging portion 42 and
back engaging portion 44 facilitate assembly of retention member 34 in insulative housing 4,
as described below and illustrated in Figures 5-7b.

In a preferred embodiment, retention members 34 are made of a sheet metal by metal

stamping and forming. In other embodiments, retention members 34 may be formed of a

25 polymeric material by methods such as injection molding, extrusion, casting, machining, and
the like, or may be formed of metal by methods such as molding, casting, stamping,
machining, and the like, as suitable for the intended application. In one embodiment, foot
portion 46 is selectively plated. This means that body portion 36, front engaging portion 42,
and back engaging portion 44 may be unplated, or may be plated with a relatively lower

30 performance/lower cost plating, such as, e.g., a layer of tin over a layer of nickel, while foot



having a front end 38 and a back end 40. Each retention nenber 34 further
includes a front engaging portion 42 extending fromfront end 38, a back
engagi ng portion 44 extending from back end 40, and a foot portion 46

hori zontal |y extending outward from body portion 36. In the illustrated
enbodi ment, front engaging portion 42 is generally s-shaped, and back 20
engagi ng portion 44 is generally hook-shaped. These shapes of front engagi ng
portion 42 and back engagi ng portion 44 facilitate assenbly of retention
nmenber 34 in insulative housing 4, as described below and illustrated in
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el ectrical connector 2 is in an assenbled configuration, body portion 36 of
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15 Figure 1, first slot 48 in side wall 12a is positioned adjacent back end 4b of insulative housing

4 and first slot 48 in side wall 12b is positioned adjacent front end 4a of insulative housing 4.
Similarly, second slot 50 in side wall 12a is positioned adjacent front end 4a of insulative
housing 4 and second slot 50 in side wall 12b is positioned adjacent back end 4b of insulative
housing 4.

20 Figures 5-7b illustrate an exemplary method of assembling electrical connector 2. In
Figure 5, insulative housing 4 and a pair of retention members 34 are provided. Retention
members 34 are illustrated in an unassembled configuration. Prior to assembly, retention
members 34 are positioned such that they can be moved horizontally towards side walls 12
such that body portion 36 of retention members 34 can be positioned in recessed portion 52 of

25 side walls 12 (as indicated by arrows G and H). In Figures 6a-6b, body portion 36 of retention
members 34 is positioned in recessed portion 52 of side walls 12. Retention members 34 are
illustrated in a partially assembled configuration. Retention members 34 are positioned such
that retention member 34 associated with side wall 12a can be moved horizontally towards
back end 4b of insulative housing 4 (as indicated by arrow I) and retention member 34

30 associated with side wall 12b can be moved horizontally towards front end 4a of insulative



To facilitate insertion of retention nenbers 34 from opposi ng ends of

i nsul ative housing 4, first and second slots 48, 50 in side wall 12a are
positioned in an opposing orientation with respect to first and second
slots 48, 50 in side wall 121b. In the enbodinent illustrated in 15 Figure
1, first slot 48 in side wall 12a is positioned adjacent back end 4b of

i nsul ative housing 4 and first slot 48 in side wall 12b is positioned

adj acent front end 4a of insulative housing 4. Simlarly, second slot 50 in
side wall 12a is positioned adjacent front end 4a of insulative housing 4
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of retention member 34.

Inserting retention members 34 may occur in a single operation, which improves the
efficiency of the assembly operation, resulting in a lower cost of electrical connector 2. To
further improve the efficiency of the assembly operation, inserting retention members 34 and

20 inserting one or both of the first set of terminals 14a and the second set of terminals 14b may
occur in a single operation. The first set of terminals 14a and the second set of terminals 14b
may be inserted from opposing ends of insulative housing 4 using any suitable method.

In each of the embodiments and implementations described herein, the various
components of the electrical connector and elements thereof are formed of any suitable

25 material. The materials are selected depending upon the intended application and may include
both metals and non-metals (e.g., any one or combination of non-conductive materials
including but not limited to polymers, glass, and ceramics). In one embodiment, electrically
insulative components, such as, e.g., insulative housing 4, are formed of a polymeric material
by methods such as injection molding, extrusion, casting, machining, and the like, while

30 electrically conductive components, such as, e.g., the first set of terminals 14a and the second



slot 50 of side walls 12. One or both of front engaging portion 42 and back
engagi ng portion 44 function to maintain retention nmenber 34 in a fixed
relative position with respect to 10 insul ative housing 4. Front and back
engagi ng portions 42, 44 may be retained in first and second slots 48, 50,
respectively, using any suitable nmethod/structure, including but not
limted to snap fit, friction fit, press fit, nmechanical clanping, and
adhesive. In the enbodinent illustrated in Figures 7a-7b, front engagi ng
portion 42 is generally s-shaped and back engaging portion 44 is generally
hook- shapedlof HhfaR Q7D SLT OB FRAPLLHMRE: ch BOMRIRe, i gommﬁﬂgagl ng
portion 42 an engagi hg portion 4 function as a st
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and hum dity conditions, flanme-retardancy requirenents, material strength,
and rigidity, to 5 nane a few. Al though specific enbodi nents have been
illustrated and described herein for purposes of description of the
preferred enbodinent, it will be appreciated by those of ordinary skill in
the art that a wide variety of alternate and/ or equival ent inplenentations
cal cul ated to achi eve the sane purposes nmay be substituted for the specific
enbodi ments 10 shown and descri bed w thout departing fromthe scope of the
present invention, Those with skill in the mechanical, electro-nechanical,
and el ect ghgal Bihas || readily appreciate that the present invention may
be inplenenteé In a very wide variety of enbodi nents. This application is
intended to cover any adaptations or variations of the preferred enbodi nents
di scussed! her eimeleTthistlecbonastoricompysingni f est |y i ntended that this invention
be 1 mi ted only, B NS nodSnehaiftPs ARAANS LEAHh YAlEPhRADST 0 poft RL 1S
claimed is: 1.7AAETectrIear commector ¢conprising: an |nsJ}at|ve(hou5|ng
havi ng a top wal kallg bottomwal |, a back wall and a pair of side walls; 5 a
plurality of termnals received in the insulative housing; and a pair of
retedti on menbeplralinsditpayntpracoiypd ythg ingpative kawsBgpsi ng ends of the

i nsul ative housj i : L {de: Ko L ative
housi ng on a u%e) E[r}lg%f‘:rt@ {egt&%@?l r(?atB éelrS H%Frt }g) gp@%ﬂ[ly??%o‘;ﬁrérgtgﬁ (gegclzlﬁgg%dgp isghllﬁai m 1,
wher ei n t he si deimalatise hotsergdotonike paivwfisidet wadlsttopetaid thewasulgtiviethoubng drom wal |
and the back wall.to c o?eratively define a receiving passage along a

hori zont al direchﬂH?“%? %fie el ectrical connector of claim1, wherein the
termnals are separated into two distinct sets along a vertical direction

4. |Th§ el ect ri Tiad el €W Ediiectof oLdl@M, Whewdhieiheisie tWigls et RbfinconwitR tHeass each
i ncl ude:
10 wall, the bottom wall, and the back wall to cooperatively define a receiving passage along a

horizontal direction.

3. The electrical connector of claim 1, wherein the terminals are separated into two

distinct sets along a vertical direction.

4, The electrical connector of claim 1, wherein the retention members each include:
15 a body portion having a front end and a back end;
a front engaging portion extending from the front end of the body portion;
a back engaging portion extending from the back end of the body portion; and

a foot portion horizontally extending outward from the body portion.

5. The electrical connector of claim 4, wherein the side walls each include:
20 a first slot;
a second slot; and
a recessed portion connecting the first slot to the second slot,
wherein the body portion is positioned in the recessed portion, wherein the front
engaging portion is inserted into the first slot, and wherein the back engaging

25 portion is inserted into the second slot.

10



15 a body portion having a front end and a back end; a front engagi ng
portion extending fromthe front end of the body portion; a back engagi ng
portion extending fromthe back end of the body portion; and a foot portion
hori zontal Iy extending outward fromthe body portion. 5. The el ectrical
connector of claim4, wherein the side walls each include: 20 a first slot,
a second slot; and a recessed portion connecting the first slot to the
second slot, wherein the body portion is positioned in the recessed portion,
wherein the front engaging portion is inserted into the first slot, and

wherein the batk Q083G Béhneddr SR vxi'h'ireiirﬂﬁlg&‘ﬁoﬁﬂeﬂg@%iﬂgbbﬁio‘iﬁ@@@@raﬂ&@f . 10
6. The electrical connector of claim4, wherein the front engagi ng portion

i s generathiagpes- shaped. 7. The el ectrical connector of claim4, wherein the
back engaging portion is generally hook-shaped. 5 8. The el ectri cal

connect or 5 of j : ' re | IS . of: t
met al . 9.7Theog é%%ﬁ?%% &%%E%E@?2?55£%@%gﬁﬁgﬁﬁﬂaﬁéﬁgéﬁg?ﬁgm 00 r%g@ ionis
sel ecti vehyokpdhapeeld. 10. The el ectrical connector of claim1, wherein the

retention nmenbers are positioned symretrically with respect to the

i nsul_at i housi ng. 10, ,11. metf had of assepbling.an el ectrical connector
commrst nE- o Dhe S foins a5 08 B ouRT Rt Al A A of o
wal |, a bgekiwall and a pair of side walls; providing a pair of retention

menbers; and horizontally and from opposing ends of the insulative housing
insertinggthe ¥air of 15 retention nenbers into the pair of side walls.

he electrical connector of claim 4, wherein the foot portion is selectively plated.
10.  The electrical connector of claim 1, wherein the retention members are positioned

symmetrically with respect to the insulative housing.

10 11. A method of assembling an electrical connector comprising:
providing an insulative housing having a top wall, a bottom wall, a back wall and a
pair of side walls;
providing a pair of retention members; and
horizontally and from opposing ends of the insulative housing inserting the pair of

15 retention members into the pair of side walls.

12.  The method of claim 11, wherein inserting the pair of retention members occurs in a

single operation.

13.  The method of claim 11, wherein the retention members each include a body portion
having a front end and a back end, a front engaging portion extending from the front end of
20 the body portion, a back engaging portion extending from the back end of the body portion,
and a foot portion horizontally extending outward from the body portion, wherein the side
walls each include a first slot, a second slot, and a recessed portion connecting the first slot to
the second slot, and wherein inserting the pair of retention members includes positioning the
body portion in the recessed portion, inserting the front engaging portion into the first slot,

25 and inserting the back engaging portion into the second slot.

11



12. The method of claim 11, wherein inserting the pair of retention nenbers
occurs in a single operation. 13. The nethod of claim1ll, wherein the
retention nmenbers each include a body portion having a front end and a back
end, a front engaging portion extending fromthe front end of 20 the body
portion, a back engaging portion extending fromthe hack end of the body
portion, and a foot portion horizontally extending outward fromthe body
portion, wherein the side walls each include a first slot, a second slot,
and a recessed portion connecting the First slot to the second slot, and
wherein ingert | iti.oning the
body port?ﬁn |Eﬂgﬁgﬂ§%§€§égg bgg%?gkhﬁgmg% (ﬁﬁén%H@h#ggzppgﬁgggﬁggaportion
i nto the fnsersihg fHea¢rminddSinanidie iimsakkive hgpsinge back engagi ng portion into the
second slot. 11 14. The nmethod of claim1l further conprising providing a

Pousi ng. 18, TR arroarrms | & e Roitrelth pe koL e geient | on

nenber s aﬂgt@ﬂﬁﬁﬂg@ﬁgm1ﬁh@g@ﬁﬁ$k&@bﬁ occurs in a single operation. 5 16. The
met hod of claim 14, wherein the termnals are separated into two distinct

sets along a vertlcal direction, and wherein inserting the termnals into

the idnsul & ve Wﬁﬂ@ﬁﬁ@Ofﬂﬁ@}Uﬂé@wﬁW%@WﬁWﬁbﬁﬁ%%eéﬂ%ﬁ@%%%“§@%§hﬂﬁﬁhﬁﬁbpos|ng
ends of t Ql%n%g' %HJU Hdngcdpu §Il1d1‘9her 1ns-gn r[Fé gﬂglngl B%%;ﬁatlm{lﬁh

providing a pair retention nenbers i ectlv y plating a foot
porti on ofnctudes lmeetrelrrg thenlistectizersgrond @pposing ends of the insulative housing.

17.  The method of claim 11, wherein providing a pair of retention members includes

selectively plating a foot portion of the retention members.
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