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(54) Title: MICROELECTRONIC CONNECTOR WITH OPEN-CAVITY INSERT

(57) Abstract: A multi-piece microelectronic connector js disclosed which permits rapid assembly of the connector components

=~ during manufacture. The connector s comprised of an insert and a connector body. The insert has a cavity configured to receive at

02

least one electrical component. The insert also has leads for elecirically connecting the elecirical component with a modular plug.

The connector body has a front, a back and a dividing wall separating the front and the back. The front of the connector body has
Q© & cavity for receiving a modular plug therein. The back bas a cavity for receiving the insert therein. The dividing wall bas a set
a of openings providing communication between the cavity in the front and the cavity in the back. The set of leads of the insert are

configared o protrude through the set of openings in the dividing wall and into the cavity in the front of the connector body.
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MICROELECTROMIC CONNMECTOR WITH OPER-CAVITY INSERT

Background of the Invention
Field of the Invention
The invention relates generally to miniature efectrical connectars used in printed circuit hoard and other
microeleetronic applications, and more particularly to & micraelectranic connector with improved modularity and a methed
of fabricating the same.
Dascription of Related Technology
Existing micreelectranic electrical connectars (such as those of the RJ 45 ar RJ 11 typs} frequently incarporate

imagnetics or other electrical components to provide a variety of functions, such as signal voltage transfarmation or noise

suppression. In one common connector design, the ics or package is as a separate device
that is then subsequently inserted within or mated to another compenent of the connector. See, for example, U.S. patent
No. 5,647,767 “Electrical Connector Jack Assemhly for Signal Transmission” (" '767 patent”), and U.S. Patent No.
5,587,884, “Elsctrical Jack with E Iated Signal Conditioning C. “ " '884 patent”). A related

design Hlustrated in U.S. Patent No. 5,178,583, "Contact Assembly and Methad for Making Same” employs the muiti-

component arrangement of the ‘767 and '884 patents, vet with no installed electrical companent. Common to each of the
aforementioned designs is the use of a separate lead insulator or “carrier” that insulates and segregates the electrical leads
connecting the medular plug cantacts with the electrical compenent {or output leads of the cannectar). This general lead
carrier arrangement is illustrated in Figure 1a.

In additien to the functions listed above, as shown in Figure 1b, a lead carvier 110 also acts as & mechanical
fulcrum for the leads 120 when installed. Specifically, the distaf ends 115 of the leads engage contacts of a modular plug
130 when the plug 130 is inserted into a connector budy 100, thereby tending to hend the leads 120 upward and away
from the plug 130. The modular plug 130 has a latch 131 which securely engages the plug 130 with the connecter bady
100. The plug 130 is shawn in Figure 1h with the latch 131 on the underside of the plug, also referred to as a “latch-
down” canfiguration. The carrier 110 tends to maintain the feads 120 in engagement with their respective contacts on the
wmodular plug 130, thereby increasing the reliability of the cannecter. This is especially true during relative mavement of the
plug 130 within the connector body 100 or afier many insertionjremoval duty cycles.

While providing the ahave-identified functionality, the use of a lead camier 110 has several drawbacks as well.
Specifically, the additional labor and materials assaciated with molding and inspecting the lead carrier 110 add significant
cost to the final product. Furthermore, the conmector body (“sleeve”) 100 requires additional costly tosling to
accommedate the carrier 110. After carrier insertion, the distal ends of the leads 120 must also be bent inte their final

pasition. This adds another process step and precludes the subseguent remaval of the leads 120 and carier 110 fram the

connector bady 100. Additionally, the carrier 110 provides no bias or resi to ing the package
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140 {and carier 110} from the connector hody 100, thereby necessitating the use of adhesives or ather means for
maintajning a solid connection of these companents.

Onee an existing microelectronic connecter has been installed in, for example, a printed circuit board,
replacement of the component package 140 requires removal and replacement of the entire connector. Further, ane set of
leads 150 is typically saldered ta the tireuit board ta provide mechanical stability and a secure electrical connection. Thus,
remaval of the cannector and the attached eomponent package 140 is made difficult.

Accardingly, it wauld be most desirable te provide an impraved micraelectranic cannectar design that wauld yield
a simpler and more refiahle connector, and further facilitate mare economical fatirication. Such a connecter design would
avaid the use of a separate lead carrier and mating adhesives, therehy simplifying the manufacturing process and reducing
device cost. The improved connector would also utiiize a simplified and compact mounting system to further reduce
manufacturing costs. Additionally, the improved connectar wonld provide for simple replacement of compenents.
Summary of the lnvention

The invention satisfies the aforementioned needs by providing an improved microelectronic connector and
method of fahricating the same.

According te cne aspect of the invention, a microelectronic connector assembly comprises an insert having a
first cavity which is configured to receive at feast one electrical companent; a set of leads extending from the insert, the
st of leads heing configured to provide an electrical connection hetween the electrical component and a modular plug: and
a cannectar body having a frant, a back, and a dividing wall separating the front from the back, the front having & second
cavity adapted to receive a madular plug therein, the back having a third cavity for receiving the insert, and the dividing
wall having a set of openings providing communication between the secand cavity and the third cavity, wherein the set of
leads are configured to protrude through the set of openings into the second cavity.

Accarding to anather aspect of the invention, a methad of a

comptises praviding a connector body with a front having a first cavity adapted to receive modular plugs, a back having a
second cavity adapted to veceive an insert, and a dividing wall separating the front from the back, the dividing wall having
openings for allowing leads to pass between the first cavity and the second cavity; and inserting an insert into the second
cavity, the insert having a set of leads and a third cavity, the set of leads passing through the openings into the second
cavity, the third cavity heing adapted ta receive at least one electrical component.

According to yet another aspect of the invention, a microelectronic cannector assembly comprises an insert,
the insert camprising means for receiving at least one electrical component and means for electrically connecting the
electrical component with a modular plug; and a connector body, the connecter body comprising means for receiving a
modular plug in a first location; means for receiving the insert in a second location different from the first location;
and means for separating the means for receiving @ modular plug and the means far receiving the insert, the
separating means including means for passing the electrically connecting means betwesn the means for receiving a

modular plug and the means for receiving the insert.
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According te another aspect of the invention, a microelectranic connector assembly comprises an insert
having a first cavity configured to receive at least ane electrical companent; and a connectar body having a frant, a
back, and a dividing wall separating the front from the back, the front having a second cavity adapted to receive a
medular plug therein, the back having a third cavity for receiving the insert, and the dividing wafl having a set of
aopenings providing communication between the second cavity and the thicd cavity.
Brief Description of the Drawings

Figure 1a is an exploded perspective view of a prior art electrical component cannector utilizing a lead carrier
assembly.

Figure 1bis a side elevation view of the prior art conneetor of Figure 1a with modular plug inserted, showing the
relative relationship of the leads, plug cantacts, and lead cartier.

Figure 24 is a perspective view of the front partion of ane embadiment of a connector bady according to the
invention.

Figure 2B is a perspective view aof the back partion of the connactor hody shown in Figure 2A.

Figure 3 is a cross-sectional side view of the cannector body of Figures 2A and 2B taken along line 3-3 of
Figure 24.

Figure 4 is a perspective view of an insert according to the present inventian,

Figure 5 is a cross-sectional side view of the insert of Figure 4 taken along line 5-5 of Figure 4.

Figure 6 is a perspective view of relative arrangement of the insert shown in Figures 4 and 5 and the connector
bady of Figures 24, 2B and 3.

Figure 7 is a tional view of a micrael ic connecter according te another embodiment of the

inventien.
Detailed Description of the [nvention

Reference is now mate to the drawings wherein like numerals refer to like parts throughout.

Figures 2A, 2B and 3 illustrate a first embodiment of a cannectar body 200 of the invention. Referring initially to
Figure 2A, the connectar includes a body 200 which may be farmed of a unitary construction. The connector body 208 is
ideally formed fram a nonconductive material, such as nylon, using an injection melding process of the type well known in
the art, although other materials and processes may be substituted. The connector hody 200 has a top wali 220 and side
walls 230 which extend downward from opposite ends of the tog wall 220 in planes that are perpendicular to that of the
top wall 220. A separating wall 240 separates the hack 250 of the connector body 200 from its frant 210. The
separating wall 240 extends downward from the top wall 220 in a plane that is perpendicular to that of the side walls
230. The front 210 has a cavity 260 for accommodating a modular plug (not shawn) therein. The cavity 260 terminates
at the separating wall 240. The back 250 also has a cavity 280 {not shown in Figure 24) terminating at the separating
wall 240,

JP 2004-513490 A 2004.4.30
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The separating wall 240 is provided with a set of vertical openings 270. The number of apenings 270 in the set
cotresponds to the number of leads to be pravided for cantacting @ modular plug. The openings 270 in the separating wall
240 begin at the fine of intersection of the separating wall 240 with the top wall 220 and extend downwardly from the
intersection alang the separating wall 240. The openings 270 allow communication tetween a cavity 280 in the back 250
af the connectar bady 200 and the cavity 260 in the front 210 of the connactor bady 200.

As seen in Figure 2B, the cavity 280 in the hack 250 has side surfaces 282 with [atching slots 284 defined
along the interiar surface thereof. The [atching slots 284 extend from the hack end of the side surfaces 282 of the cavity
280 inward to a latching point 285 {shown in Figure 3). The latching slots 284 run in a direction that is parallel ta the line
formed by the intersection of the top wall 220 and a side wall 230, while the latching paint 285 protrudes from the side
wall 230 and runs perpendicular ta the latching slots 284.

The cavity 280 in the back 250 of the connectar body 200 is adapted to receive an insert. Figures 4 and 5
illustrate one embodiment of an insert 400. The insert 400 includes an open cavity 410 far aceommodating a magnetics or
camponent package {not shawn) to provide any of a variety of functions, such as signal voltage transformation or naise
suppression. One or more electrical components may be integral with the component package.

It should also be nated that with respect to the invention, the term “electrical companent” includes, without

limitation, (i) discrete components such as resistors, itars, and inductors; {2) magneto-electric devices (such as choke

coils and transtormers); and (3) semiconductive devices.

In the emhodiment illustrated in Figures 4 and 5, the insert 400 is confi ally as a hex.

Referring to Figure 4, a hack face 420 of the insert 400 defines the outer rim of the cavity 410. A front face 490 (see
Figure &) is configured as a rectangufar wall and apposes the back face 420. The front face 490 is in a plane that is
substantially paraflel ta that of the hack face 420. The insert 400 afso has a top face 460 and an opposing bottom face
470, each heing perpendicular to the side faces 430 and the back face 420 and extanding away fram the hiack face 420.
The insert 400 also comprises a first set 440 and a second set 450 of electrical leads extending from the tap face 460 and
the bottom face 470, respectively.

Two side faces 430 are connected to the frant face 490 and the back face 420 and are in planes that are
substantially perpendicular to those of the front face 490 and the hack face 420. Each side face 430 is provided with a
protrusion 432 located near the intersection of the side face 430 and the hack face 420. The protrusion 432 extends from
the side face 430 near the intersection, tapering to merge with the side face 430 away from the intersection, in a
canfiguration so as to slide into the latching slots 284 {shown in Figure 2B) and to engage the latching point 285 {shown in
Figure 3) of the cannector body 200. The insert 400 can thus he secured within, for example, the cavity 280 (shown in
Figures 2A, 2B and 3} in the back 250 of the cannector body 200 by interlocking the protrusions 432 of the insert 400
with the correspanding latching point 285 of the connectar body 200,

The first set of leads 440, with a first end 442 and a second end 444, is adapted to contact a modular plug
within, for example, the cavity 260 in the front 210 of the connector body shown in Figures 2A and 3. A portion 446 of
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the first set of leads 440 near the first end 442 is completely embedded within the top face 460 of the insert 400 by, for
example, molding the insert body 400 around the leads. The first end 442 of the first set of leads 440 protrudes fram the

hack face 420 aleng a first edge 422 of the opening to the cavity 410. Al ively and as il in

Figures 4 and 5, the portion 446 may be partially exposed to an upper wall 412 of the cavity 410. The first set of leads
440 extends upward from the tep face 460 of ths insert 400. At a lacation along the body of the leads 440, they are bent
at a roughly 90-degree angle, forming a first hend 441, such that the leads 440 are substantially flush with the tap face
460 of the insert 400 and extend in a horizontal direction toward the plane of the front face 490 of the insert 400. At
another focation along their hody betwesn the second end 444 and the first bend 441, the leads 440 are bent again at an
angle of roughly 150 degrees to form a second bend 443,

The secand set of leads 450, with a first end 452 and a second end 454, is adapted for providing an electrical
connection with, for example, a printed circuit hoard. In accomplishing this, a portion 456 of the secand set of leads 450
near the first end 452 is completely emhedded within the bottom facs 470 of the insert 400 by, for example, molding the
insert hody 400 around the leads. The first end 452 of the second set of leads 450 extends from the back face 420 along

a secand edge 424 of the apening to the cavity 410. Al ively and preferably, as ill in Figure &, the portion

456 may be partially exposed te a lower wali 414 of the cavity 410. The second set of leads 450 extends downward
from the hottom face 470 of the insert 400. The leads 450 may then be hent in any direction necessary for a connection
with, for example, a printed circuit board.

Figure 6 illustrates the insertion of the insert 400 into the connectar body 200. The insert 400 slides into the
cavity 280 in the back 250 of the connector budy 200. The shape of the cavity 280 is configured to accommodate the
shape of the insert 400. The protrusions 432 on the side faces 430 of the insert 400 slide into the latching slots 284 an
the side surfaces 282 of the cavity 280 in the back 250 of the connector bady 200. The first set of leads 440 of the
insert 400 slide thraugh the sst of apenings 270 (shawn in Figure 2A) into the cavity 260 in the front 210 of the connector
bady 200. Thus, the leads 440 are placed in a position ta contact a moedular plug inserted into the cavity 260 in the frent
210. When the insert 400 is completely inserted into the cavity 280, the pratrusions 432 of the insert 400 engage the
[atching points 285 (shown in Figure 3) by interlacking the protrusions 432 with the fatching points 285. The insert 400 is
therehy securely attached ta the connector bady 200.

The cavity 410 of the insert 400 can accommodate electrical components {not shawn) therein. The electrical
companents may e inserted within the cavity 410 either before or after insertion of the insert 400 inta the cannector
hody 200. The electrical epmponents contact the first set of leads 440 an the second set of leads 450 of the insert 400.
The paint of this contact may either comprise the first ends 442, 452 of the leads 440, 450 ar the portions 446, 456
(shown in Figures 4 and 5) of the leads 440, 450 partially exposed within the upper wall 412 and the lower wall 414 of
the cavity 410. The electrical components may be secured within the cavity 410 with the use of a nonconductive

adhesive or a mechanical latch. An adhesive may provide a secure, permanent connection of the electrical companent to
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the first and second sets of leads 440, 450. A mechanical latch system may allow the electrical companents to be readily
removed and replaced.

The embodiment of the insert 400 shown in Figures 4-6 provides a cavity 410 apening to the rear of the
assembly when the insert 400 is inserted into the connector hedy 200. Figure 7 illustvates another embodiment of the
insert 400 according to the invention in which the cavity 410 of the insert 400 opens forward. In this arrangement, the
electrical companents {not shown) must be inserted prior to the insertion of the insert 400 inta the connector body 200
since access to the cavity 410 is nof availahle after insertion.

Once the insert 400 is inserted inta the cannector body 200 (as shown in Figure & or Figure 7), the insert is
easily removalile. As discussed above, the insert 400 is securely attached in the connectar body 260 when the protrusions
432 are interlocked with the latehing paints 285. This interlocking eagagement is secure but not permanent. To remove
the insest, the protrusions 432 can be depressed inwardly by any flat, small tool, thereby disengaging the protrusions 432
from the latching points 285. The insert 400 can then be removed from the connector hedy 200 as inward pressure an the
protrusions 432 is maintained until the protrusians 432 clear the latching peints 285 and the insert 400 is fully removed
from the cavity 280 of the connactor body 200.

Thus, the invention pravides a reliable microelectronic connector which is provided through simple fabrication and
assembly. The connectar aceording to the invention aflows simple replacement of eleetrical compenents and provides
increased modularity of the elements of the connector.

While the abave detailed description has shawn, deseribed, and pointed out novel features of the invention as
applied to variaus embodiments, it will e understood that various amissions, substitutions, and changes in the form and

details of the device iffustrated may he made by those skilled in the art without departing fram the spirit of the invention.
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WHAT IS CLAIMED JS;
1. A microgl i assembly,

an insert having a first cavity, said first cavity being canfigured to receive at [east one electrical component;

a plurality of leads extending from said insert, said plurality of [eads being configured to provide an electrical
connection between said at least one efectrical component and a modular plug; and

a connector bady having a front, a back, and a dividing wall separating said front from said back, said front
having a second cavity adapted to receive a maduar plug therein, said back having a third cavity for receiving the
insert, and said dividing walt having a phurafity of openings providing communication between said second cavity and
said third cavity, wherein the plurality of feads are configured to protrude through the plurality of openings into the

second cavity.

2. The micrael i assembly to Claim 1, wherein the third cavity comprises

slots configured to maintain the insert therein.

3. The microelectronic assermbly

to Claim 2, whetein the insert comprises

noteches which engage the sfats.

4. The micr i assembly

1o Claim 1, wherein the first cavity comprises

an opening directed away from the connector body.

5. The microel i assembly ding to Claim 1, wherein the first cavity comprises

an opening directed into the connector body.

6. The mi i assembly to Claim 1, further comprising a second set of

leads extending from the insert, said second set of leads configured ta provide an efectrical connection hetween the
elactrical components and a printed circuit board.
7. A method of ing a microel

praviding a cennecter body with a front having a first cavity adapted to receive at feast one madular plug, a
hack having a second cavity adapted to receive an insert, and a dividing wall separating said front fram said back,
said dividing wall having openings far allowing leads to pass hetween said first cavity and said second cavity; and
inserting an insert inte the secend cavity, said insert having a plurality of leads and a third cavity, said plurality of
leads passing through the openings into the second cavity, said third cavity being adapted ta receive at least ane
alectrical component.

8. The method according to Claim 7, wherein the insert is provided with netches, and wherein the
second cavity is provided with slats, said method further comprising:
engaging the notehes of the insert with the slots of the second cavity so as to secure the insert within said secend
cavity.

9. The method according to Claim 7, wherein the third cavity of the insert camprises an gpening

directed away from the connectar body.
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18. The method accarding te Claim 7, wherein the third cavity of the insert comprises an opening
directed intu the connector bady.

1. The method accerding to Claim 7, wherein the insert has a second plurality of leads configured to
pravide an electrical connection between the electrical components and a printed circuit hoard,

12, A microel i assembly,

an insert, said insert comprising:

means for receiving at least one electrical component;

means far electrically connecting said electrical component with a modular plug; and

a cannectar bady, said connector body comprising:

means for receiving a modular plug in a first location;

means for receiving said insert in a second {ocation different from the first locatian; and
means for separating the means for receiving 3 madular plug and the means for receiving said insert, said separating
means including means for passing said electrically connecting means between said means for receiving a modular
plug and said means for receiving said insert.

13. The mict i assembly ing to Claim 12, wherein the means for receiving

said insert comprises slots canfigured ta maintain the insert therein,
14. The micreelectranic connactar assembly accarding to Claim 13, wherein the insert cornprises

notches which engage the slots,

15. The mieroel i assembly ing te Claim 12, whergin the means for recsiving at
least ane electrical component camprises an apening directed away from the connector body.

16. The microelectronic connector assembly according ta Claim 12, wherein the means for receiving at
least one electrical component comprises an apening directed into the connector body.

17. The micrgel i assembly to Claim 12, wherein the insert further

means for el the electrical component with a printed circuit board,

18. A mi i assembly,

an insert having a first cavity, said first ca{rity heing configured fo receive at least one electrical companent;
and

a connector body having a front, a hack, and a dividing wall separating said front from said back, said front
having a second cavity adapted to receive a modular plug thersin, said back having a third cavity for receiving the
insert, and said dividing wall having a plurality of openings providing communication hetween said second cavity and

said third cavity.

14. The micraelectronic assembly fing to Claim 18, wherein said openings allow leads

to pass between said second cavity and said third cavity.
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20. The micr i assembly to Claim 18, wherein the third cavity comprises

slots configured to maintain the insert therein.

21, The micr i assemily ing to Claim 20, wherein the insert comprises

notches which engage the slots,

22. The micreelectronic cannector assembly aceording to Claim 18, wherein the first cavity comprises
an opening directed away from the cennactor body.

23. The microelectronic cannector assembly according to Claim 18, whersin the first cavity comprises
an opening directed into the connector body.

24, A microel i assesmbly,

an insert camprising:

a fiirst cavity configured te receive at least one elecfrical component;

a plurality of auter walls housing said first cavity;

aplurality of notches on at least one of said auter walls;

a plurality of lsads extending from said insert, said plurality of leads baing configured to provide an electrical
connection between said at least ane electrical component and a modular plug; and

a connector budy comprising:

a front portion having a second cavity adapted to receive a madular plug therein;

a back portion having a third cavity far receiving the insert and a plurality of slots configured ta engage said
protrusions on said set of cuter walls housing said first cavity, thereby securing said insert in said third cavity; and

a dividing wall separating said front portian from said back pertion and having a plurality of apenings
praviding communication between said second cavity and said third cavity, wherein the set of leads are configured to
pratrude through the set of openings inta the second cavity.

25, The microglectronic connector assembly according to Claim 24, wherein the first cavity comprises
an apening directed away from the connector body.

2B, The microelestronic cannecter assembly accarding to Claim 24, wherein the first cavity comprises
an opening directed into the connector body.

27. The microelectronic cannector assembly according to Claim 24, further comprising a second
plurality of leads extending from the insert, said second plurality of leads canfigured to provide an electrical

cannection between the electrical components and a printed circuit baard.
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