-1- * CONNECTOR TECHNI CAL FI ELD The present invention relates to the art of
«connectors and, particularly to an electrical connector adapted for
nounting on a printed circuit board. 5 BACKGROUND A printed circuit board
(PCB) connector (e.g. a receptacle) may be directly soldered (al so known as
surface nounting) to a surface of the PCB to provide a connectable

I nterface between the PCB and anot her device with an opposing mating
connector (e.g. a plug). 10 A surface nount receptacle typically includes a

housing with a mating face for mat %N@E@TQR opposing mating plug and a

boar d- nounting end from which a pl ermnals exit the housing for
termnation to circuit traces on the PCB. The surface nount receptacle my

further incry¢eR @I&%gﬂm of nmounting posts at the base of the housing
for the purpose otl alding the alignnment 15 of the surface nount receptacle

to the PCB during nmounting. The termnals normally include mating portions

for mating w th TRE prdsehfinidhfioR telafs 1O BiOSk BY cOBhédIGrsRIndg panitulazly topor tions
(or "solder tails") projecting fromthe housing for interconnection, as by

sol deri ng, amweletrival tonnet@sadapied for tRGRtorg dma lpoinded ¢imcuihbo®AB i nt o whi ch
the tails are inserted. The solder 20 tails when soldered to the PCB often
becone the only points of attachnent and the only nmeans of securing the
sur f ace 5 UBACKGROAND onto the PCB other than the nounting posts. A
comon practice to connect cables to a PCBis by termnating the

A printed circuit board (PCB) connector (e.g. a receptacle) may be
directly soldered (also known as surface mounting) to a surface of the PCB to
provide a connectable interface between the PCB and another device with an

opposing mating connector (€.g. a plug).

10 A surface mount receptacle typically includes a housing with a mating
face for mating with an opposing mating plug and a board-mounting end from
which a plurality of terminals exit the housing for termination to circuit traces on
the PCB. The surface mount receptacle may further include a plurality of
mounting posts at the base of the housing for the purpose of aiding the alignment

15 of the surface mount receptacle to the PCB during mounting.

The terminals normally include mating portions for mating with the
terminals of the opposing mating plug and tail portions (or ‘solder tails’)
projecting from the housing for interconnection, as by soldering, to circuit traces
on the PCB or in holes in the PCB into which the tails are inserted. The solder

20  tails when soldered to the PCB often become the only points of attachment and
the only means of securing the surface mount receptacle onto the PCB other than

the mounting posts.

A common practice to connect cables to a PCB is by terminating the
cables at a plug connector (jointly referred to as cable assembly) and then mating

25  the plug connector to a surface mount receptacle on the PCB. The plug connector



cabtes at a plug connector (jointly referred to as cable assenbly) and then
-mating 25 the plug connector to a surface nount receptacle on the PCB. The
pl ug connector -2- typically includes a-printed circuit card that has a
projecting edge that is received within a mting slot in the surface nount
receptacle. Hi gh speed data transfer systens require electrical connectors
in which the electrical inpedance can be controlled in order to nmaintain
the required data 5 transfer rate of the electrical system Shielding cages

are typi cal oy il b i P BAAGhAY 9ast tid eddeqhMsSeEfedf
el ect rorragn@ﬁ%“?r%?é@ gg\% clen.tédll'ﬁ%%e cages ofstd;}?\ er\ffeg%sé%g segondar‘;

housi ng f orwithih £ atutiegtdst inrthe Ratfathieount tdcepiglist anti al Iy encl ose the
connectors. U. S. Publ No. 2006/ 0040556 di scl oses one such shield housing.
10 Wth the mniaturisation of electronic equipnent, snall-sized surface
mount recept acl eHighi $geedataya fransfes sysiems rajuie deetridebcomchps ausdicththe
footprint allocated for each internal conponent is reduced to ,accomodate
the |i it ecelectrical imapedapge sanbegontroHed & erder s mainigin hieaisguired atapypl . No.

2006/ 0009080 d . S,. . Puhll No.. 2006/ 0014438 di | f t
receptac e. trﬁ‘%?%r@y%ﬂgﬁeu@?cztgcﬁlf SPHE sUMPELEs ﬁéﬁsﬁ%ta??s i‘é@ﬁ?‘éﬁ lﬁﬁﬁﬁ%ﬁé@tﬁff oun
difficult tg guide.. Pf?oocptﬁﬁfdlqge @Hﬁés‘i‘&t ﬁf é'l%cfg?ﬁﬁgﬁ?ﬁé {}?et%lteﬂcé.h&e% rface
nount receptacle as we as 1 ncreases the diffictlty of ensuring the

0pposi Ng Ma¢idRg ofleH Gl £5a RERRAAHYhoWind fdrltBe SUAAEREr TFDMAE thegGRilt acl e,
especially 1ma blind mati ng appli'cati on. Because the solder contacts at the

sol der tail sukatantiale enslosenkansnmdctorROUER. tParblh i 2006 004€5 56 ks doset ane nount
receptacle and the PCB other than the nounting posts, any failed attenpt in
al i gni ng ansholeshiigld hobeingpposi ng mati ng
10 With the miniaturisation of electronic equipment, small-sized surface
mount receptacles with very fine solder tails are desired because the footprint
allocated for each internal component is reduced to accommodate the limited

internal space within the electronic equipment. U.S. Publ. No. 2006/0009080 and
U.S. Publ No. 2006/0014438 disclose one such surface mount receptacle.

15 The small size of the surface mount receptacle makes it difficult to guide
the opposing mating plug into mating with the surface mount receptacle as well
as increases the difficulty of ensuring the opposing mating plug mates properly

with the surface mount receptacle, especially in a blind mating application.

Because the solder contacts at the solder tails are the only means of
20  attachment between the surface mount receptacle and the PCB other than the
mounting posts, any fatled attempt in aligning and mating the opposing mating
plug to the surface mount receptacle can cause mechanical stress at these points
of attachment causing the solder contacts to loosen and ultimately breaking
signal pathways and causing connection to the PCB to fail. In addition, the
25 repeated unsuccessful engagement of the opposing mating plug with the surface

mount receptacle together with the cable’s weight and movement can cause the



plug to the surface nount receptacle can cause nechanical stress at these
+points of attachnent causing the solder contacts to | oosen and ultimtely
breaki ng signal pathways and causing comnection to the PCB to fail. In
addition, the 25 repeated unsuccessful engagenent of the opposing mating
plug with the surface nount receptacle together with the cable's weight and
novenment can cause the -3- surface nount receptacle to lift off the PCB,
further stressing and breaking the points of attachnent. The present
invention i | i %Eﬂgﬁ df : due to
the lifti ngs'il(gejctE Elg&gﬂrr?%eégéﬁ%ﬁﬂﬂﬁggg&eggpg y prsgl&isg?%&% 'gnbrgélhh roié/ed
structure ﬁﬁﬁn@nﬁhmmbm@eﬁnd hol ding the receptacle to a PCB w t hout
substantially increasing the footprint required to nount the receptacle. -4-
SUMMARY It would be desirable to provide a connector with an inproved
structure that Thaplsbnt inkentfenizaditanted at prepentinigethedirealksge dfodgmihlwi t hout
increasing the footprint required to nount the connector. 5 |In accordance
with one enslvaendusto thedifmggdthe purfacn meunt tegeplaciesby prasidiagdng

t . i Si : i t.i h i that h t bot t
first side, MProKEdHATSPHororaREhering and PBRE thcseriAglelomBERathaIY or m a
ting f ] i L 10, Lty of i nal ted
" the houdRaRaltf MereaE M ot refifa B ekt e BeabGE 07 ° cach "'

termnal further conprises a contact portion



configured to establish electrical contact with a conplenentary mating
~connector, a solder tail that extends out of the housing at the
board-nmounting end, a body portion that4is di sposed internediate the
contact portion and the 15 solder tail and which interconnect them
together; and at | east one sol der bracket coupled to the housing wherein a
maj or portion of the solder bracket lies within the profile of the housing.
I n accordance w th another enbodi mnent of the present invention, there is
provi ded ansggf&%{hﬁgl connector configured to be nmounted on a printed
circuit 20 ard conprising: an insulative housing that has a top, a
bottom a first side, a second side, all four sides connected to forma

mating face and Rv&ﬁﬂfl%@rﬂ%’éﬁ%ﬁgogﬂgvﬂﬂ@%r@nﬂecﬁ? Wiﬂ?aﬁﬁhiaﬂﬁzeﬂ?s@ﬁctdr@ere i's

at least one mating slot extending 1nto the housing; a plurality of

term nal s sthapedr kéldithe cbandausiong pentédtcirauitriadard gvidiout ecre2&inp dlee d- mount i ng
end wherein the termnals are grouped into a first set and a -5- second set
and each t efositprént requiredtd nosmnt ghet camgctoie second set further conprises a
contact portion that extends into the mating slot, a solder tail that
extends out of the housing at the board-nounting end, a body portion that

i s di spdsed i nthyanserdansetwish onacadodyoent ofitha plesent nsgnten; t8rs isand whi ch
interconnect them5 together; and. at | east one sol der bracket coupled to the
housi ng whePfViled HePIfechyy EPBRTISEE t he sol der bracket lies within the
profile of the housing. -6- BRI EF DESCRI PTI ON OF THE DRAW NGS

an insulative housing that has a top, a bottom, a first side, a second side
wherein all four sides are connected to form a mating face and a board-mounting

end;

10 a plurality of terminals supported in the housing and terminating at the
board-mounting end wherein each terminal further comprises a contact portion
configured to establish electrical contact with a complementary mating
connector, a solder tail that extends out of the housing at the board-mounting
end, a body portion that is disposed intermediate the contact portion and the

15  solder tail and which interconnect them together; and

at least one solder bracket coupled to the housing wherein a major portion

of the solder bracket lies within the profile of the housing.

In accordance with another embodiment of the present invention, there is
provided an electrical connector configured to be mounted on a printed circuit

20 board comprising:

an insulative housing that has a top, a bottom, a first side, a second side,
all four sides connected to form a mating face and a board-mounting end wherein

at the mating face, there is at least one mating slot extending into the housing;

a plurality of terminals supported in the housing and terminating at the

25  board-mounting end wherein the terminals are grouped into a first set and a



An exenplary formof the present invention will now be described with
‘reference to the acconpanying drawi ngs in which: Figure 1 shows a
perspective view of a commercially availghle opposing 5 mating plug aligned
to mate with a prior art surface nount receptacle nounted on a printed
circuit board, the wires of the opposing mati ng plug having been renoved
for clarity; Figure 2A shows a prior art circuit board wth two arrangenents
of conductive contact pads disposed thereon and with a surface nount
receptac e <ctBndRUMMleddh @ffidl id iR fNPSGUNUARE sBaM P HAR ad a

shi el d housing cum gui de aligned to enclose the surface nount receptacle;
Figure 2B spowstattysortiohchatextetsdingd thici gatigg 2l6t,vd $didévwmilahaf @aendsountof
receptacles enclosed within two shield housing cum gui des nmounted on the
circuit boath¢ houding athihe hoawskbmosnting eandi abody pgriconihet isadispededgned to nate
with 15 thejr respective surface nount receptac]es; FiqQure 3A is an expl oded
per spect i velN§TBIFAIHC Abe eQRIApH %HFFOB@HH&? 8pldst taﬂl[ami wﬁ ercaaset fagm i gure
3B is afperéﬁgﬁgyve vi ew of the assenbl ed exenpl ary connector of Figure 3A
20 Figure 4 f t view of a housing of the exenplary connector of
Figure 3B |ooking towards a mating face of the housing; Figure 5A shows the

i h f | ;
Bonnector " of i girgisyighe PR Bradl EREGIHRToysi Bhchiin @B Bokion, e

of Figure 54¥the%older bracket lies within the profile of the housing.



Figure 5C is a schematic perspective view show ng an exenplary internedi ate
+for fabricating the sol der bracket of Figure 5A; Figure 5D shows the
perspective shape of the sol der bracket._gf Figure 5A after it has been bent
prior to fitting on the housing of the exenplary connector of 5 Figure 3B;
Figure 6 shows a perspective view of the housing of the exenplary connector
of Figure 3B; Figure 7A is a bottomview of the housing of the exenplary
connector of Figure 3B with a solder bracket placed in the recess of the

housi ng awahil ' o % a bottom view of the housing
BRIEF DESURIPPION DITHE BRAWINGS

of the exenplary connec gure w th the sol der bracket fitted in
the recess of the housing;, Figure 8Ais a perspective view of another

exenpl ary ConneCAﬁréxenllﬂlﬁ’gﬂ%n%%ﬂtﬁe ProRhi RReHiisNwAll ddve b RSB dwRRNNECt OF
of Figure 8A; 15 Figure 9A is an expl oded perspective view of anot her

exenpl ary @daeacd o thelicgomgpaflBingsdrawiedstinnwlickw of the exenpl ary connector
of Figure 9A wherein the sol der bracket is coupled to the housing; and
Figure 9C is a bottomview of the exenplary connector of Figure 9A 20

wher ei n t he sol dEiguredcimtwi s pespptted: viewt dfea bomsiargiapdiviadableaippoging
plurality of predefined bend |ines. Wile the above-identifjed figures set
forth sever@mpatingipdes abpnad Wrmateevith aaiar ashsurbgednounsespraptemavried 080

o e e RO S et e P b DS et plik AlVing BRER t1T S

removed for clarity;

Figure 2A shows a prior art circuit board with two arrangements of
conductive contact pads disposed thereon and with a surface mount receptacle
10  mounted to one of the two contact pad arrangements and a shield housing cum

guide aligned to enclose the surface mount receptacle;

Figure 2B shows the circuit board of Figure 2A with two surface mount
receptacles enclosed within two shield housing cum guides mounted on the
circuit board and with two opposing mating plug connectors aligned to mate with

15  their respective surface mount receptacles;

Figure 3A is an exploded perspective view of an exemplary connector of

the present invention;

Figure 3B is a perspective view of the assembled exemplary connector of

Figure 3A;

20 Figure 4 is a front view of a housing of the exemplary connector of Figure

3B looking towards a mating face of the housing;

Figure SA shows the perspective shape of the solder bracket removed

from the exemplary connector of Figure 3B;

Figure 5B shows the front view of the solder bracket of Figure 5A;



of representation and not limtation. It should be understood that nunerous
-other nodifications and enbodi nents can be devised by those skilled in the
art, which fall within the scope and sp7rit of the principles of the
invention. The figures may not be drawn to scale. Like reference nunbers
have been used throughout the 5 figures to denote |ike parts. -9- DETAI LED
DESCRI PTION Figure 1 shows a prior art plug connector 10 aligned and ready
to mte wth a receptacle connector 2 that is nmounted by soldering on a

printed circuit @ﬁ—re i tBbwin® QARkES®sar@ housi ng 201
with a top 202, g b?t(?ésmgg%gn?%ﬁﬁgﬁ%@g%&gm, an%oar d- rr?un ing end 208

and a pl ur ajntéryhedliate tfer fabritlating 20c goldepedcketiaf Righie SA; set 221 and a second
set 222 (as shown in Figure 3A) supported in the housing 201 of the
receptacl e connector 2. The plug connector 10 has an insul ative plug housing
11 into whi ch a FiguredD shows thé peaspantiveahbps of thet sdéenbrpcletefflagumnitA t he
wires or cables thereof. 10 termpnate at a plurality of conductive traces 13
or contact perdtbasperncbendpriondo fiiiag onthe hewsng o e cxemplary spanector ofhe
circuitoscarg. 12 has a forward edge 12A that is received within a nmating
slot 210 (aS'8f%wh>in Figure 2A) provided at the mating face 207 of the
housi ng 201 of the receptacle connector 2 when the two connectors mate. The

I h [ 11 {ncl f . 14, | 15, both
Pl anges 14, 15 <A E ¥ PERPeChR BN BdeBsy BB RasmBIES, fer veni ng
space t hat gégl{egw}q)gchéw%nﬁ;oses the projection portion of the circuit card

12. During mating, the“lower’ flange 15 of the plug connector 10 is received
within a cavity or recess beneath the mating slot 210 of the receptacle

connect or Figure 7A is a bottom view of the housing of the exemplary connector of
Figure 3B with a solder bracket placed in the recess of the housing awaiting to be

10 fitted;

Figure 7B is a bottom view of the housing of the exemplary connector of

Figure 3B with the solder bracket fitted in the recess of the housing;
Figure 8A is a perspective view of another exemplary connector;
Figure 8B is a bottom view of the exemplary connector of Figure 8A;

15 Figure 9A is an exploded perspective view of another exemplary

connector;

Figure 9B is a bottom view of the exemplary connector of Figure 9A

wherein the solder bracket is coupled to the housing; and

Figure 9C is a bottom view of the exemplary connector of Figure 9A
20 wherein the solder bracket is coupled to the housing and bent along a plurality of

predefined bend lines.

While the above-identified figures set forth several embodiments of the
invention, other embodiments are also contemplated, as noted in the detailed

description. In all cases, this disclosure presents aspects of the invention by way



2 and between two side walls thereof. Both the upper and | ower flanges 14,
*15 20 which are fornmed froman insulative material extend for a defined

di stance over the first set 221 and thegsecond set 222 of termnals to
prevent electrostatic discharges fromoccurring during the mating of the
two connectors. Figure 2A shows a prior art shield housing 8 fornmed froma
sheet netal blank through a suitable process, such as a stanping and
form ng process. The 25 shield housing conprises a top wall 8A, two side

val I's 8C, 8L} redrdiaftati |a|nd%tqﬂﬁiltﬁuﬁp?f Qf@u‘l@hl: uﬂaérs @dd h%?gﬁfn%%{lst h

coIIectlver1§§¥|ne a bottom openi ng s toa Iow
interior cambtifioakiohe ahdenibaplimehts d3A bet devissdds, tm@k lslsllﬁa in8he aﬂdwhmht om
wal | 8B cooperate to define an entrance 9 that |eads to -10- the hol | ow
interior ca&lh\ylthmﬁbwhbm andhspnslt@é tig: puncinkes df dhp invession. $he uf'lgslrcsrmaw anges
6 forned anngEéPe si de 8C,. 8D t hat are bent at a ﬁ%@é prOV|de a
mount i ng sURQREARYN 1915ca refgrenge npmiers hag ?§H|‘{§F Yt Bewhen

nount ed the receptacl e connector 2 and prOV|des a
shield épfoﬁgﬁﬁggggggﬁggﬁﬁ 3hnector 2 and the plug connector 10 agai nst

el ectromagnetic interference. Figure 2B shows a plurality of plug
connectors 10 aligned and ready to mate with a plurality of receptacle
connectors 2 shielded by their respective shield housings 8. As the shield
housi ng 8 extends beyond the footprint of the receptacle 10 connector 2, it
takes up valuable real estate on the PCB 4 which is a limted resource
especially for small electronic equipnent. In addition, due to the shield
housi ng 8 encl osing the receptacle connector 2 beyond its mating face 207,

it is difficult to accurately mate the plug connector 10 with the
receptacl e connector 2



t hereby increasing the chances of a mating failure and increasing the nunber
+of 15 tines needed to correctly couple the two connectors. Referring to
Figure 1, the receptacle connector 2 is-attached to the PCB 4 via a
plurality of solder tails 226. As the solder tails 226 for a snal

receptacle connector are very fine, the solder contact at the points of
attachnment where the solder tails 226 of the receptacle connector 2 are
soldered to the PCB 4 is |imted. 20 For every mating failure that occurred,
mechani cal Eﬁfﬁ&fLEﬁPD?ﬁugﬂﬂﬁTﬁbﬁﬂ at the points of attachment. Repeated
mechani cal stress at the points of attachment can cause the sol der contact
to |l oosen and the receptacle connector 2 to |ift off the PCB 4 resulting in
a breakage of thpigir@nahoRatdyaysart PRigeddhneswsi10hiidhed andiesdy tomate the PCB
4 to fail. 25 The present invention is directed at preventing the breakage
of signal pathhasegsprduke comnicbior(2i that isgnotintet yrsebdgyirerore a pomtedt ciocuiby
providing an inproved structure for _anchoring and. holding. the receptacle

connect or t boardplcH hgi repenlaclesopaedtat £ somprisse adwaising 2HeWitha opi 212, pequi r ed
to mount_thg rec acle conpector. -11-. Referring,t i gures 3A a 3B, an
exenp:Jar%/ cgﬂ%‘é‘@t » 3pALnE gacc&ﬁ'gaﬁé’ aW‘{‘}?“PHBIgﬁ(ﬂQ@r{éﬁ%BﬁF?@%’ onpri ses
; | ot e | | irst sid
204, " secoldgmariis 28 gfSpod o a T 21 2P Rl <R LMILR shBWnIBS, 2507
and a boar dr[RyeBiANGuppertéd&i th Hddsﬁ{&m obthéZtcaptacle conaedtdr 3et 222 of
an

term nals supported in the housing 2 d termnating at the
boar d- mounting end 208 and at | east one sol der bracket 300 coupled to the
housi ng 201. TheThepwsingomitkiorad hay ahiisulative plesghaugihgndlintywaich arount i ng
posts 206 at the bottom 203 which may be used for positioning the

plurality of wires or cables (not shown) are fed and the wires or cables thereof

10 terminate at a plurality of conductive traces 13 or contact pads disposed on two
major surfaces of a circuit card 12. The circuit card 12 has a forward edge 12A
that is received within a mating slot 210 (as shown in Figure 2A) provided at the
mating face 207 of the housing 201 of the receptacle connector 2 when the two
connectors mate. The plug housing 11 includes an upper flange 14 and a lower

15  flange 15, both flanges 14, 15 spaced apart from each other thereby defining an
intervening space that surrounds or encloses the projection portion of the circuit
card 12. During mating, the lower flange 15 of the plug connector 10 is received
within a cavity or recess beneath the mating slot 210 of the receptacle connector
2 and between two side walls thereof. Both the upper and lower flanges 14, 15

20 which are formed from an insulative material extend for a defined distance over
the first set 221 and the second set 222 of terminals to prevent clectrostatic

discharges from occurring during the mating of the two connectors.

Figure 2A shows a prior art shield housing 8 formed from a sheet metal
blank through a suitable process, such as a stamping and forming process. The
25  shield housing comprises a top wall 8A, two side walls 8C, 8D, a back wall 8E
and a bottom wall 8B, all combined to collectively define a bottom opening (not
shown) that leads to a hollow interior cavity while the top wall 8A, two side

walls 8C, 8D and bottom wall 8B cooperate to define an entrance 9 that leads to



connector 200 on the PCB 4. 10 Referring to Figure 4, in one enbodi nent of
-the present invention, at the nmating face 207 of the housing 201, there is
a mating slot 210 which receives the plug connector 10 of a cable assenbly
11 when the plug connector 10 mates with the connector 200; wherein the
mating slot 210 bounded by a top wall 212, a bottomwall 213, two side
wal | s 214, 215 and a rear wall (not shown) extends 15 into the interior of
t he housing 201. It should be noted that the arrangenent of the two

connectors s Hdloty iHEH6F &wiger’rh@sh?emmﬁﬁﬁggﬁﬁhﬁ&@ﬂgﬁk%seﬂe§ be PCB and
f l'y)

a plug connector at an end a cabl e asse has béen presented for the
purpose of fluhgsté &irwd flodg tiskeside vailisBC, 8D that arebentdteimdargle w povide
exhaustive or to limt the invention to the 20 preci se fornms discl osed,

si nce many amtidnting susfase dor attadhmendhe thePGB 4 Thashielddmsmng8 vdhent he PCB

STl 20?%%%5%&%{‘&%‘;%8%%@8@;3 ¢ FpepITTe SO A REG S Ashield |
Si bl Cop : : ! .
551 ot el ikt dSfodfens: Phd B5 8ROk SRoe 10 Gobisp et EbmAbnb®l M 020
and provi deifﬁgrfﬁeﬁﬁé.rﬁigﬁfe i %Héﬁ}?s%Z;%lgfh%iggbihgflfsgloéﬂrfrfé%torﬁma?igﬂéé aARYadyl t g

t he PCB 4. rst set of termn mlar to the™ second sét o
term nal s 2@2miate Withta slaedlity @freceptadle comeectos 2ssisldedbiyhtheireespectises a

contact portion 225 that extends into the mating slot 210 and a sol der tail
226 -12- t hshickkhamsdsgsolit of the housing 201 for attachnment to the PCB 4 on
whi ch the connector 200 is to be nounted. Each term nal also includes a
body portion 227 that is disposed internediate the contact portion 225 and
the sol der tail 23aheshicld housing 8 extends beyond the footprint of the receptacle
10 connector 2, it takes up valuable real estate on the PCB 4 which is a limited
resource especially for small electronic equipment. In addition, due to the shield
housing 8 enclosing the receptacle connector 2 beyond its mating face 207, it is
difficult to accurately mate the plug connector 10 with the receptacle connector 2
thereby increasing the chances of a mating failure and increasing the number of

15 times needed to correctly couple the two connectors.

Referring to Figure 1, the receptacle connector 2 is attached to the PCB 4
via a plurality of solder tails 226. As the solder tails 226 for a small receptacle
connector are very fine, the solder contact at the points of attachment where the
solder tails 226 of the receptacle connector 2 are soldered to the PCB 4 is limited.

20  For every mating failure that occurred, mechanical stress can be generated at the
points of attachment. Repeated mechanical stress at the points of attachment can
cause the solder contact to loosen and the receptacle connector 2 to lift off the
PCB 4 resulting in a breakage of the signal pathways thereby causing the
connection to the PCB 4 1o fail.

25 The present invention is directed at preventing the breakage of signal
pathways due to the lifting of the receptacle connector by providing an improved
structure for anchoring and holding the receptacle connector to a PCB without

substantially increasing the footprint required to mount the receptacie connector.



whi ch interconnect them Each term nal may further conprise a retention

. portion 5 229 which primarily serve to retain the termnal in place within
t he housing 201. The first set of termjpals 221 are inserted into a
plurality of slots that are forned in the top wall 212 of the housing 201
whi ch i nclude openings that conmunicate with the mating slot 210 and are
positioned so that the contact portions 225 of the first set of termnals
221 may at least partially extend into the 10 mating slot 210. The second

set of term nal . ' L.nt Y t+hat are forned
in the bottom w?tf‘ ‘Tzééi@g}F@géér%%s#ﬁg}%%fm\%mhﬁn%ﬁnggﬁirmnlbngs t hat
conmuni cat th%id&n&@Wiﬂﬁﬁﬂeﬁﬂeﬁrﬁﬁn&l@ioﬂ%nﬂfﬁe@@ﬁiiﬂmaﬁ% Boudiha01tthe cont act
portions 225 of the second set of termnal's 222 may at | east partially

ext end i nt chashetope202ng bektom 208, a fifst kide®d, asboohdside 205, al dopr adent

I nvention, there is at |east one salder  bracket 300 cougl ﬁg tg_ t he housi ng
201 of the wonaeedde fompa npating face0drand & boardrgoueling and 398; a destssh 5D, t he

S e o Sk ar s b 25 o QRSP R B AR AL AR 0, 5 Tt
bri dge por te(irmafineh i %&Mbﬂ@%@&@q 90856 1t Nt i SAdEH bidlicei 3y 304 to
Si de X Ity of sol

i
t he second and a plura er contact portions 310

ext endi ng fdRMdd® the hobsivigd013Theaitshs (Hem@?cfuﬁhéiec&ﬁﬁri&f aphealifask et
body 320. Preferably, the first side 304 and the second side 305 further

conpri se a mplmtig posts @D6laothe bettate\203eshidBAnant¢ asedfql positiorting tie suppor t
tabs 340 extending 25 fromthe first side 304 and/or the second side 305
cont i guous oanepter B8Am thedi¥iBdg end 208. The | ocki ng devi ce 330 may

include, but is not limted to, a hook 333 wherein preferably, there is a

plural ilt(}y of engﬁgfeerrrr?rrl\é toblg{g?ﬁe %315n one embodiment of the present invention, at the
mating face 207 of the housing 201, there is a mating slot 210 which receives the
plug connector 10 of a cable assembly 11 when the plug connector 10 mates with
the connector 200; wherein the mating slot 210 bounded by a top wall 212, a
bottom wall 213, two side walls 214, 215 and a rear wall (not shown) extends

15 into the interior of the housing 201.

[t should be noted that the arrangement of the two connectors in this
description (i.e. a receptacle connector on the PCB and a plug connector at an
end of a cable assembly) has been presented for the purpose of illustration and
description. It is not intended to be exhaustive or to limit the invention to the

20  precise forms disclosed, since many modifications or variations (e.g. a plug
connector on the PCB and a receptacle connector at an end of a cable assembly)
thereof are possible in light of the above teaching. All such modifications and

variations are within the scope of the invention.

The first set of terminals 221 and the second set of terminals 222 extend
25  into the mating slot 210 and provide an electrical transmission path from the
cable assembly 11 to the PCB 4. The first set of terminals 221 is similar to the
second set of terminals 222 in that each terminal in the two sets further comprises

a contact portion 225 that extends into the mating slot 210 and a solder tail 226



coupled to at | east one edge of the hook 333. The engagenent barbs 335
-anchor - 13 the solder bracket 300 to the housing 201 as the hook 333

| at ches on the housing 201 thereby previenting the sol der bracket 300 from
di sengaging fromthe housing 201. The sol der bracket 300 nay be made of an
I ntermedi ate 300A such as 5 shown in Figure 5C, which is prepared by the
steps of blanking a piece of netal sheet by neans of a press, and bendi ng
it at required portions into shape. In Figure 5C, portions 304P, 302P and

305P def i n%ﬁ@g&ﬁ&éém&&ﬂﬁc 30tsink #0100k d8chRSt tbQRe DB ah WhRhggond si de

305 respectively. A plurality of "sol der contact portions 310, | ocking

devi ces 330conmdtr 2000p 0 be namtSdt Emhaedeinaheldo dnclules 4 Bodptpertieo22T e
300A. The internediate 330A is bent along the bend |ines Bl using known

net hods sucthatis dispdsed inteampidiate bheecmcg ipoetiarh32$ and the S@ﬂérp@-lloﬁﬂtw sol der

bracket 300 as.shown in Fi.gure_ 5D before the.solder bracket, 300 i s coupl ed
Do the houdhith IDTcomts] HEA S RTB Bl FlA)ar el COmBTRF AT DRIPOOSHON he

201" ana bertuyitoRg el tetfs WrAEl &5 ha inhle SR AR08 "2

bending jig. It should be noted that the above process description is just

one of the ways 3 1P{t%gf’8£ gﬁ?@@?ﬁ%%i“ﬁk% Hgslg@c?iIﬁBla]d}g({)lr:ﬁft?%Lf‘aslor‘%gﬁ%é% the

housi ng 201 and racke my a e” asse ent and

coupl ed to {dgcdqHIhO 2Rl 242 sTthehbeasinggohadsichistiude @gcﬁm@ya}hat _
sem - aut omat ed and aut omated processes. 20 Referring to Figure 6, in one

enbodi nent efmiivaiqatesatht the meating slot 21hené aresposatiohexhsi than the emdssted porti on

202A at the top 202, at |east one recessed portion 204A at the first side
204 and at Perions 38 of dhe Esggeherl trminapsdl may sfdcast pariplly extend into the

10 mating slot 210. The second set of terminals 222 are inserted into a plurality of
slots that are formed in the bottom wall 213 of the housing 201 which include
openings that communicate with the mating slot 210 and are positioned so that
the contact portions 225 of the second set of terminals 222 may at least partially

extend into the mating slot 210.

15 In one embodiment of the present invention, there is at least one solder
bracket 300 coupled to the housing 201 of the connector 200. With reference to
Figures 5A, 5B, 5C and 5D, the solder bracket 300 may further comprise a
bracket body 320 having a first side 304 with a thickness t1, a second side 305
with a thickness t2 and a bridge portion 302 with a thickness th connecting the

20  first side 304 to the second side 305; and a plurality of solder contact portions
310 extending from the first side 304 and the second side 305 of the bracket body
320.

Preferably, the first side 304 and the second side 305 further comprise a
plurality of locking devices 330 and/or a plurality of support tabs 340 extending
25  from the first side 304 and/or the second side 305 contiguous to the board-
mounting end 208. The locking device 330 may include, but is not limited to, a
hook 333 wherein preferably, there is a plurality of engagement barbs 335
coupled to at least one edge of the hook 333. The engagement barbs 335 anchor



side 205 of the housing 201. Preferably, the recessed portion 202A has a
-depth db equal or nore than the thickness tb of the bridge portion 302, the
recessed 25 portion 204A has a depth dl.jggual or nore than the thickness tl
of the first side 304 and the recessed portion 205A has a depth d2 equal or
nore than the thickness t2 of the second side 305 of the sol der bracket

300. -14- Wien a sol der bracket 300 with thickness tl, t2 and tb is coupled.
to a connector housing 201 with recesses of respective depths dl, d2 and db,

the outer r | | j Relois e
bridge porfﬁgﬁgﬁgggng%eﬁEgo%%P§%$§%g§%g§?a%ggﬂa?ﬁfgggk%ﬂﬂﬁhe sgﬁg%gﬁgne as
the outer s2If defsbyoprebeiitigg fHig sllderi tackd 300tthem skeanpdgFigitoROheand the top
2020f the connector housing 201 if t1 is equal to dl, t2 is equal to d2 and
tb i s equalhausiggh201.f the outer surfaces of the first side 304, the second
side 305 and the bridge portion 302 of the solder bracket 300 are on the
sane plane as the outer surfaces of the first side 204, the second side 205

and the top 202 bhe soldecbrasket HI0 maydiegadoof an pemediatea} M spelods | e of the
connectar 2Q0 remains upgchanged. after the sol der hracket 300 is.coupled to
the housi ngsqw ‘gf"ﬁfégéf thgc RPIERY] Ibé(r@e éﬁ?ﬁé’gtbiqnli‘i@@amﬁ’qq Ofb‘QeQEI eto
mate with existi I c P L fJ.cat Lon en a
sol der br ac%g_?{ %%e%ng%ft%ﬂﬁl}gishégé%fzﬁ&nﬁg{ gﬁﬁhyﬁgﬁg@g@% 1@2& %}gibg. ﬂgonnect or
housi ng 201k i5CEEERRMS 30UP. SBPP Gl \3DSPERIfTiR: tHe firdPsia® 304 bthetbiRigel15 out er
surfaces of the first side 304, the second side 305 and the bridge portion
302 of the patida3ilrackat s80éhdide 308 respeativelweA plusaiéytdianldeneontacer
surfaces of the first sjide 204, the second side 205 and the top 202 of the
connect or  hparsiong 319olpcking devices 330 gndéomsuppoit tebs 34Qsre defingtbon theer
surfac T of intter}%efdliz{tg %Oﬁl&qfhg Prﬁérnwcﬁate 330A is bent along the bend lines B1 using

known methods such as with a stamping die to give the initial shape of the solder

bracket 300 as shown in Figure 5D before the solder bracket 300 is coupled to

the housing 201. Figures 5A and 5B illustrate the final shape of the solder

bracket 300 after the solder bracket 300 is coupled to the housing 201 and bent

15 along the bend lines B2 using known methods such as with a bending jig. It

should be noted that the above process description is just one of the ways of

producing and coupling the solder bracket 300 to the housing 201 and that the

solder bracket 300 may also be assembled, bent and coupled to the housing 201

using other methods including manual, semi-automated and automated processes.

20 Referring to Figure 6, in one embodiment of the present invention, there is
at least one recessed portion 202A at the top 202, at least one recessed portion
204A at the first side 204 and at least one recessed portion 205A at the second
side 205 of the housing 201. Preferably, the recessed portion 202A has a depth
db equal or more than the thickness tb of the bridge portion 302, the recessed

25  portion 204A has a depth d1 equal or more than the thickness t1 of the first side
304 and the recessed portion 205A has a depth d2 equal or more than the
thickness t2 of the second side 305 of the solder bracket 300.



second side 305 and the bridge portion 302 of the solder bracket 300 are at
-a 20 lower plane than the outer surfaces of the first side 204, the second
side 205 and the top 202 of the connectldr- housing 201, in addition to the
sol der bracket 300 being fixed in its position within the recess thereby
limting the lateral novenent of the solder bracket 300 relative to the
housi ng 201, existing plug connectors 10 are also able to mate with the
connector 200 without any nodification. 25 In one enbodi nent of the present

i nvention, the hghghnGoldd BrabkdiB00 WRRMiLRASs31 PIVER] i1 % GupliP@ves 209 at
t he recessed portions 204A and 205A of the first side 204 and the second

si de 205 ofcdannectophsusigg201 withtreepssessoftrespdutive wlepthe-dibud2 amdydbnthe208. The

grooves 209 nmay either extend fromthe top 202 to _the bott m 203, of the
housi ng 2010Wer srafacesoéike firgsids 30deithe mmé;&%&%andﬂt@ ZHRATISM 203 and

b empodi i SR salHed piadkel IR B oo tieseme “fep%%ﬁﬁfmtgg SR AR hang
over the t%e?ﬂgﬁsgdeigaWgsgeg&féﬁﬁe%stahaqg g 4 hz%ﬁn%mf g@gflﬁ%s si de

204 and "t he sec ore termna e grooves Fi gure

7Ais a bOtZ(H”if‘ﬂ‘i‘éiVeQﬁalttBQlle)fﬂE)écﬁi’aYt&ﬂm'&ﬁ@ttﬁﬁs é@@alwdb Ththe Gakder bracket
300 of Figure 5D coupled to the housing 201. Figure 7B is a bottom view of

t he exenpl aswfacemoﬁdtmﬁrsﬂ@ﬁlevﬂ&mthdmcsnddfde Mfnaratthepgwidgeqstidaa 302afd t he
support tabs 340 of the solder bracket 300 bent along the bend |jines B2
after the sbrdeldesbracket 38B0rg an thaganeeiplapeapdhyoutsr ﬁgrfzefzﬁ offthg direl s13¢ shows

300 when- ¢ . 0 Shsond S L0 sord eriom 2 of BB cobnlellipnalfe P8 ne hous ng
201. | n10t hi &t%‘&?ﬂf&fﬁetof thdEorlc B 200 Afikiths 3%hanged YikeP e 2744 dricilace

rel ati
300 is coupled to the housing 201 and therefore the exemplary connector 200

will be able to mate with existing plug connectors 10 without any modification.

When a solder bracket 300 with thickness t1, t2 and tb is coupled to a

connector housing 201 with recesses of respective depths d1, d2 and db, the

15 outer surfaces of the first side 304, the sccond side 305 and the bridge portion
302 of the solder bracket 300 will be at a lower plane than the outer surfaces of
the first side 204, the second side 205 and the top 202 of the connector housing
201 if t1 < dl1, t2 < d2 and tb < db. If the outer surfaces of the first side 304, the
second side 305 and the bridge portion 302 of the solder bracket 300 are at a

20  lower plane than the outer surfaces of the first side 204, the second side 205 and
the top 202 of the connector housing 201, in addition to the solder bracket 300
being fixed in its position within the recess thereby limiting the lateral movement
of the solder bracket 300 relative to the housing 201, existing plug connectors 10

are also able to mate with the connector 200 without any modification.

25 In one embodiment of the present invention, the housing 201 further
comprises a plurality of grooves 209 at the recessed portions 204A and 205A of
the first side 204 and the second side 205 of the housing 201 contiguous to the
board-mounting end 208. The grooves 209 may either extend from the top 202 to
the bottom 203 of the housing 201 or may extend from either the top 202 or the



to the connector housing 201 by the hooks 333, the engagenent barbs 335

- (both the hooks 333 and t he engagenent barbs 335 are not shown in Figures
7A and 15 7B but represented in Figures {3A and 5B), the bendi ng of support
tabs 340 and sol der contact portions 310 around the bottom edges of the

recessed portions 204A and 205A of the first side 204 and the second side
205 of the housing 201. Figures 8A and 8B il lustrate another enbodi nent of
the present invention wherein a plurality of solder contact portions 310

are bent avgydeobalig (AHSIRA RRVRTIMOhNGHEE0 L IAOIIIki, devi cos

330 are bent to hook aroun of the recessed portions 204A
and 205A of Fighee 8BI & ofé e@badinemflthe presenvindesiios tROJocking kievivesi386g 201.
Thi s enbodi nent provides additional real estate for soldering the connector
200 to the AR hang@ivguthestopidgesofithe ©Cesskel portiense20hband 208Avekthedst of t he

present 25 inventiagn wherein.th npector 200 further co lSes a
plurality ofidg20dmnddhe am@&ﬁeﬁﬂggﬁquﬁéer%Pawg Ht k%’f)of‘s%ﬂﬁrd aplurality

of engagenent portions 250 on the housing 201 of the connector 200. Wen

t he sol der bracket 30Q.,is coupled.-16-. to the housin 0 he.l.at chi ng

devi ces B50 | at chigIr§ 44 §& é’ﬁ%‘ﬁtofﬁlbf‘r?%%&'ﬂ%%@l@ﬁﬁ?f?@w&bﬂﬁ%r keepi ng

th | d t ' - a1t t 200. Th
e soaer PJlﬁ&ﬂ‘&Iacﬁ&%@FﬁF&gFée SD! IR (e nB8ing 201! P GRILRLPT e

f oregoi ng descri pt1Ton o e erre I men f the Tnvention 5 has

been presenpgghhQieRWIRRS 8Re@bldry lcBfhéAb DOV dith e s6ldepCoftact pbrtions340
i ntended to be exhaustive or to'limt the invention to the precise forns

di scl osed, asndite suppot tabsiB40 oéthcosudarbraekdt 300drent alergetht bend lipes82ol e i n
i ght of the above teaching. Al such nodifications and variations are
wi thin the sepbespldendracket 300 is coupled to the housing 201. Figure 5A shows the

10 perspective view and 5B shows the front view of the solder bracket 300 when the

solder bracket 300 in Figure 7B is decoupled from the housing 201.

In this embodiment, the solder bracket 300 is further held in place relative
to the connector housing 201 by the hooks 333, the engagement barbs 335 (both
the hooks 333 and the engagement barbs 335 are not shown in Figures 7A and

15 7B but represented in Figures SA and 5B), the bending of support tabs 340 and
solder contact portions 310 around the bottom edges of the recessed portions

204A and 205A of the first side 204 and the second side 205 of the housing 201.

Figures 8A and 8B illustrate another embodiment of the present invention
wherein a plurality of solder contact portions 310 are bent away from the housing
20 201 and a plurality of locking devices 330 are bent to hook around the bottom
edges of the recessed portions 204A and 205A of the first side 204 and the
second side 205 of the housing 201. This embodiment provides additional real

estate for soldering the connector 200 to the PCB 4.

Figures 9A, 9B and 9C illustrate another embodiment of the present
25 invention wherein the connector 200 further comprises a plurality of latching
devices 350 on the solder bracket 300 and a plurality of engagement portions 250
on the housing 201 of the connector 200. When the solder bracket 300 is coupled



i nvention. The enbodi ments descri bed herein were chosen and described in
-order 10 to best explain the principles of the invention and its practical
application, thereby to enable others skidiled in the art to utilise the
invention in various enbodinents and with various nodifications as are
suited to the particular use contenplated thereof. It is intended that the
scope of the invention be defined by the clains appended hereto, when
interpreted in accordance with the full breadth 15 to which they are legally
and equit ab{thh%‘Hoh@ﬁ'lﬁ 2011 the AHilYS dbvictd 380 eaLRECRI the Qﬁg@gérﬁénmmbn@ ng: an
i nsul ative housin at has a top, a bottom a first si a second side
wherein all 25lbthersb}dﬁ8‘tlmré{eepmgethe sdldeo bfawket 300ratduned fathe landing Debofl 5
nounting end; a plurality of term nals supported in the housing and
ternlnatlngﬂEHCQDﬁ@ﬂOBQQQd nounting end wherein each terninal further
conprises a contact portlon configured to establish electrical contact with

a conpl enentary t|n ect.or,, a._solder. ta I extends, out of the
housi ng at the b géor GH’(& crigtign gf the E‘@W%?@Sa‘m%{t(’ﬂg

e t ogbi nats DR eA BT B0l Ofra bR AR iAoty HSEIH@G%S“’“”Q“
wherein a gy B extpRistiveBr 8 lifiedRAhVaIIdH BAkE lprédi6s fobrid Wil o8&l RIRE! |  of

t he hou3|ng 2. Teeectrlc connector as Faimed 1n claim1 erein the
housi ng  15nfauytohedificatipid sevardatindthtredy aef paweibl imbghost theabotbe bott om of

t he housi ng.
teaching. All such modifications and variations are within the scope of the
invention. The embodiments described herein were chosen and described in order

10 to best explain the principles of the invention and its practical application,

thereby to enable others skilled in the art to utilise the invention in various
embodiments and with various modifications as are suited to the particular use
contemplated thereof. It is intended that the scope of the invention be defined by
the claims appended hereto, when interpreted in accordance with the full breadth

15 to which they are legally and equitably suited.



3. The electrical connector as clainmed in claiml or claim2 wherein the
-housing further conprises at |east one recessed portion with depth of dl at
the first side, at |east one recessed portion with depth of db at the top 20
| east one recessed portion with depth of d2 at the second side of

t he housing. 4. The electrical connector as clained in any one of clains 1
to 3 wherein the housing further conprises a plurality of grooves at the
recessed portions of the first side and the second side of the housing. 18-
5. The electrical connector as clainmed in any one of clains 1 to 4 wherein

and at

t he sol

t hi ckness tl,

der

breghggg§urther conprises: a bracket body having a first side of
nd side of thickness t2 and a bridge portion of

t hi ckness tb connecting the first side to the 5 second side; and a

plurality of sol dep ca%tﬁ%lb&g{nt&@ﬂ%?ﬁﬁ}rgpgeng fromthe first side and the
et body. b. e

second side of the brac

trical connector as claimed in

claim5 wherein the solder bracket further conprises a plurality of |ocking

devi ces extendi ng fi HBulkfeMo

el ectri

cal

HodsaRsthaPRgs 8 siE abotidie, Pfingkele, BadYond'sidéhe

)
connector as clainmed in claim®6 wherein the | ocking device is a

hook with a phesdinall folr eidgagsneninebrdiie fonupl redting fade arldmboardre edge of
the hook. 8. The electrical connector as claimed in any one of clains 5 to 7
1%5 t mousthgendbr acket further conprises a plurality of support tabs

wher ei n

10

15

20

a plurality of terminals supported in the housing and terminating at the
board-mounting end wherein each terminal further comprises a contact portion
configured to establish electrical contact with a complementary mating
connector, a solder tail that extends out of the housing at the board-mounting
end, a body portion that is disposed intermediate the contact portion and the

solder tail and which interconnect them together; and

at least one solder bracket coupled to the housing wherein a major

portion of the solder bracket lies within the profile of the housing,.

2. The electrical connector as claimed in claim 1 wherein the housing
further comprises a plurality of mounting posts at the bottom of the
housing.

3. The ¢lectrical connector as claimed in claim 1 or claim 2 wherein the

housing further comprises at least one recessed portion with depth of d1
at the first side, at lcast one recessed portion with depth of db at the top
and at least one recessed portion with depth of d2 at the second side of

the housing.

4, The electrical connector as claimed in any one of claims 1 to 3 wherein
the housing further comprises a plurality of grooves at the recessed

portions of the first side and the second side of the housing.



extending fromat |east one side of the bracket body. 9. The el ectrical

- connector as clained in any one of clains 5 to 8 wherein the sol der contact
portions extend away fromthe housing. 1018 The el ectrical connector as
claimed in any one of clains 5 to 8 wherein 20 the solder contact portions
engulf a portion of the bottomof the housing. 11. The electrical connector
as clainmed in any one of clains 3 to 10 wherein thickness tl1 is |ess than
recess depth dl or thickness t2 is |ess than recess depth d2 or thickness
tb is less than recess depth db. -19- 12. The el ectrical connector as

R 1 e

recess depth or equa ecess depth d

thickness tb is eqyplsdi@riifck& FaRRe@RhPriscdP. 5 13. The el ectrical
connector as clainmed 1n any one of clains 1 to 12 wherein the housing

further conprises a plurality of engagenent portions and the sol der bracket
further conprises abpidieabodly hatinigat fifst sgleds\thivkaeson{ hgecad dide bfit ch on the
engagenent portions on the housing. 14. An electrical connector conprising:
10 an i nsul at thiekrressi 2 and alaidgegwrtion op thiakmess t gpnacdtingsthe irglesidetasdgond
side, all_four sides connected to forma mating face and a board-nmounting
end wher el n 88CONHSIGR; AN g face, there is at |east one mating sl ot extending
into the housing; a plurality of term nals supported in the housing and

termnating at t hea plurality of solder contact portions extending from the first side and

the second side of the bracket body.

6. The electrical connector as claimed in claim 5 wherein the solder
bracket further comprises a plurality of locking devices extending from

10 at least one side of the bracket body.

7. The electrical connector as claimed in claim 6 wherein the locking
device is a hook with a plurality of engagement barbs coupled to at

least one edge of the hook.

8. The electrical connector as claimed in any one of claims 5 to 7 wherein
15 the solder bracket further comprises a plurality of support tabs

extending from at least one side of the bracket body.

9. The electrical connector as claimed in any one of claims 5 to 8 wherein

the solder contact portions extend away from the housing.

10.  The electrical connector as claimed in any one of claims 5 to 8 wherein
20 the solder contact portions engulf a portion of the bottom of the

housing.

11.  The electrical connector as claimed in any one¢ of claims 3 to 10
wherein thickness t1 is less than recess depth d1 or thickness t2 is less

than recess depth d2 or thickness tb is less than recess depth db.



15 board-nounting end wherein the termnals are grouped into a first set and
-a second set and each termnal in the first set and the second set further
conprises a contact portion that extends-1hto the mating slot, a solder tai
that extends out of the housing at the board-nounting end, a body portion
that is disposed internediate the contact portion and the solder tail and
whi ch 20 interconnect themtogether; and at | east one sol der bracket coupled
to the housing wherein a major portion of the solder bracket lies within
the profile of the housing.

12.  The electrical connector as claimed in any one of claims 3 to 10
wherein thickness t1 is equal to the recess depth d1 or thickness 12 is
equal to the recess depth d2 or thickness tb is equal to the recess depth
db.

5 13.  The electrical connector as claimed in any one of claims 1 to 12
wherein the housing further comprises a plurality of cngagement
portions and the solder bracket further comprises a plurality of latching

devices configured to latch on the engagement portions on the housing.
14, An electrical connector comprising;:

10 an insulative housing that has a top, a bottom, a first side, a second side,
all four sides connected to form a mating face and a board-mounting end
wherein at the mating face, there is at least one mating slot extending into the

housing;

a plurality of terminals supported in the housing and terminating at the
15  board-mounting end wherein the terminals are grouped into a first set and a
second set and each terminal in the first set and the second set further
comprises a contact portion that extends into the mating slot, a solder tail that
extends out of the housing at the board-mounting end, a body portion that is
disposed intermediate the contact portion and the solder tail and which

20  interconnect them together; and

at least one solder bracket coupled to the housing wherein a major

portion of the solder bracket lies within the profile of the housing.



