- 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 circui} board. 5 BACKGROUND A
printed circuit board (PCB) connector (€.g. a receptacle) nay be
directly soldered (al so known as surface nmounting) to a surface of
the PCB to provide a connectable interface between the PCB and

anot her device with an opposing mating connector (e.g. a plug). 10A

surface nmount receptacle typically 4 housing with a mating
face for mating with an opposi ng nd a board-nounting end
fromwhich a plurality of terminals exit the housing for term nation

to circuit t ESEN ]ﬁgﬁ The surface nount receptacle may
further inclrlfjge ap ‘&?J;ﬂ y of mounting posts at the base of the

housing for the purpose of aiding the alignment 15 of the surface

nmount receptacl e TR frignPidbediioh Rdate® tthe st of connectb® #nd] partishlarly to
normal ly include mating portions for mating wwth the termnals of the

opposi ng natimgjeqttiog] candectar adaptad foo mouating os @l pinted eir¢uit hoasdoj ect i ng
fromthe housing for interconnection, as by soldering, to circuit
traces on the PCB or in holes in the PCB into which the tails are

i nsert ed.3 THRASHGBOUYND 3j | s when sol dered to the PCB often become
the only points of attachnment and the only neans of securing the

surface nount recgpt.acl.e.ontq th ot her than th in osts.
A common pract i céf Bgnﬁegﬁ:ﬁrgglt%@agfgg%ocogn &sg'lﬂfeg?g%qga?jﬁﬁsgt he
cables at a q}dsflyGORRAS @lso(kndiwi dsysuF RESTIORHIAS) B9 ke offireB Y
and then mating ¥5 the plug connector to a surflace nount receptacle
on the PCB. prbeidplaugnoectalsletinterface between the PCB and another device with an

opposing mating connector (e.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 {nclude 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



- 2 - typically includes a printed circuit card that has a projecting
edge that is received within a mating slot in the surface nount
receptacle. H gh speed data transfer sysjens require el ectrical
connectors in which the electrical inpedance can be controlled in
order to maintain the required data 5 transfer rate of the electrical
system Shielding cages are typically utilised with such connectors
to control the em ssion of electromagnetic interference. These cages

Wi subst ard i SEARE T Ll By 1R P DR Rnd Gt B ined
di scl oses ongitrmcmahhe Wt otheistfacd MWhitebdRadtb.ni at uri sation of
el ectroni c equi pnent, Small-sized surface nount receptacles with very

fine solder tails are desired because the footprint allocated for
each internal corfighepeted data édnsfersystenacrequire diztiricaheorrieniarenh which the

Internal space within the el ectronic_equipnent. U S. Publ. No
2006/ 000908 0°lggiHcal iImpegge o beseppiirshmarderdpsesiplain Hicdequizad dafd f ace

nmount recept T . S SUr )
makes 1 ¢ o 1 TG eAg e BRbich! Rl SuBl e Ak ERRRE A,
the surface JiRHBbNIRERDtREoRrGIThdEhissidh dfRtdctdaREnElEimérfdrefed. Thiesf
ensuring the opposing nmating plug nates properly with the surface

mount recepteagteftassraet as b pecondarydicusingrfar thegoapedtociat thatthepadlhuse

t he sol der contacts.at the solder tail e I of 20

it tachment CubhBERbhendcReBE comsines- Eschiiove AR NdE3RRRs0RG one
than the moupLiRgieRPESRinANY failed attenpt in aligning and mating
t he opposing mating plug to the surface nount receptacle can cause

mechani cal stress at these points
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 difficuity of ensuring the opposing mating piug 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 failed 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



of attachnment causing the solder contacts to |oosen and ultinmately
breaki ng signal pathways and causing connection to the PCB to fail.
I'n addition, the 25 repeated unsuccessful engagenent of the opposing
mating plug with the surface nount rece‘p%hcle together with the

cabl e's wei ght and novenent can cause the - 3 - surface nount
receptacle to lift off the PCB, further stressing and breaking the
poi nts of attachnent. The present invention is directed at

preventing the.breakage of, sjgn t h %totheliftin .of the
T ace mourtirRgs BaEres oy Cls o RS, e S e o urikin e
anchori ng a’}ﬂ)iﬂt?'ﬁ%ﬂgclﬁltﬂ&tr eceptacle to a PCB without substantially
increasing the footprint required to nmount the receptacle. - 4 -

SUMVARY It woul d be desirable to provide a connector with an i nproved

structure that carhehmbsnt itefOomRCdifdctdddt préventih theChresitge JFQmmdl
W t hout increasing the foohgrl nt required to nount the connector. 5In

accordance athwvayseduertpdhe aing affthe sarfaseesamt réaeptastd bynpraviding ai s
5 improved structure for anchoring and holding the receptacle to a PCB without

substantially increasing the footprint required to mount the receptacle.



provided a connector, conprising: an insul ati ve housi ng that
has atop, a bottom a first side, a second side wherein all four
sides are connected to forma mating face and a board-nounti ng end;
10a plurality of term nals supported inthe housing and term nating
at the board-nounting end wherein each termnal further conprises a
contact portion configured to establish electrical contact with a
conpl enentary mating connector, a solder tail that extends out of the
housi ng at the_board-nmounting end, a body portion that is disposed

i nt er medi at SYNEVIARY act portion and the 15 solder tail and which

I nt erconnect them together; and at | east one sol der bracket

coupled to the h ' | ' | : : t
Tes within the nf SPRUUERFalidlo HROAc RbhRRjid 27 PIRRH SHLARKP
anot her enboglhf@nthodd tHe¥nRE&SEN a printedkiromit bb&idreithdut Pcrvasiagithen

el ectrical connector configured to be mounted on a printed circuit 20
boar d conpr i otpgint requireddn mavnd thet ¢opsedtonisi ng that has a top, a
bottom a first side, a second side, all four sides connected to form

a mating face and a boagrd-nmountin ngd. wherei.n at the mating, face,
There 19 St I eaotn GRROTARRGATGHAIBE CEPPAMRANL Gt [HF I8 CteHE THERUPhahere

a plurality gf ' : Ln the housing and term nating at
t he 25 boar -%@E??ﬁgﬂgﬁcﬁﬁﬁgﬁébﬁgﬁhe termnals are grouped into a

first set and a - 5 - second set and each termnal in the first set
and the second seh jhsinatie haigiy thaeisas 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



a contact portion that extends into the mating slot, a solder tail

t hat extends out of the housing at the board-nounting end, a body
portion that is disposed internediate thg contact portion and the

sol der tail and which interconnect them5"together; and at | east
one sol der bracket coupled to the housing wherein a major portion of
the sol der bracket lies within the profile of the housing. - 6 -

BRI EF DESCRI PTI ON OF THE DRAW NGS An exerrpl ary formof the

T e Sl A RS IS,y D SR Bk
a comrerci alj} é’o-?éécg goﬁﬁ’drﬁmﬁpaﬁéﬁd&nﬁ; R i g:idiga sbiuenafl that Xpdr@s YM 6

a pri or art sur nmount receptacle nount oh a printed circult

board, the V\nhehsumﬁghh‘e)edmaﬂbmgnﬁﬂg eind) affodg poanemthabieatispesedved for
clarlty, ure 2A shows a prior art circuit board with two

ar r angenent sln&ml@ @@l%’étaébmf&@@ apa e wildgs daiband whidhdnteseanngrt them
surface u eptacle 10 nounted to one of the two contact pad
arrangenergrit nt%g%tﬁgr % ﬁl el d housing cum gui de aligned to encl ose the
surface nount receptacle; Figure 2B shows the circuit board of Figure

2A Wi th two surfa¢6a8PsY solder bracket coupled to the housing wherein a major portion
of the solder bracket lies within the profile of the housing.



receptacl es enclosed within two shield housing cum gui des nounted on
the circuit board and with two opposing mating plug connectors
aligned to mate with 15 their respective surface nount receptacles;
Figure 3A is an expl oded perspective vigw of an exenpl ary connector
of the present invention; Figure 38 is a perspective view of
t he assenbl ed exenplary connector of ' Figure 3A; 20Figure 4 is a
front view of a housing of the exenplary connector of Figure 3B

| ooki ng towards_a mati ng} face of the houswaﬁ; Fi gure 5A shows

t he perspect BREEERIRACEIPTION QFEHE,PRAWINGSvved from the

exenpl ary connector of Figure 3B; Figure 5B shows the front view of
t he sol der brackef of Fi.gu SAr gz Lo . Fi_gur ' X .
schemati c per sped%l? FER @W“g“ﬁ‘&/ﬂfﬁae gﬁs%rg(tel%tingro §/1 v?iﬁtn%rvﬁg%lhgs[c%bp %F‘N ith
fabricating fhges@ltdehe McBRiRhyRE drhWitee iPAhich:  Figure 51D shows
t he perspective shape of thé sol der bracket of Figure 5A after it has
been bent prior to fitting on the housing of the exenplary connector
of 5 Figure 3B; Figure 1 shows a perspective view of a commercially available opposing

5 mating plug aligned to mate with a prior art surface mount receptacle mounted on
a printed circuit board, the wires of the opposing mating plug having been

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;



Figure 6 shows a perspective view of the housing of the exenplary
connector of Figure 3B; Figure 7A is a bottomview of the
housi ng of the exenplary connector of Fi,{gure 3B with a sol der bracket
pl aced in the recess of the housing awaiting to be 10fitted,

Figure 78 is a bottomview of the housing of the exenplary connector
of Figure 3B with the solder bracket fitted in the recess of the
housing; Figure 8A is a perspective view of another exenplary

connector; Figure,8B is.a bottomyview of .the ex l.ary connect or of
Figure A 1581 gUNEIERSCds 3 AChRAtSREIRREH SnBEm VOWINE AR SKmRGbher
exenpl ary cot : | | ' of the exenplary
connect or ofﬂ' | gtgrﬂfgtegg)r\{%%rfdg?iﬁé?lg}egﬁsl%ﬁ?éﬁézrlé?%ﬁ Bafz)ﬁfgtﬁh?g%toupl ed to the
housi ng; and Figure 9C is a bottomview of the exenplary connector of
Figure 9A 20 wherfjgiré 5P sholvelie pereptstive sllape @fthesblder BrickenonBiguge sad
bent along a plurality of predefined bend I'ines. Wile the

above- i dent i #ftexdt Hasdeer benteprigrde fitingowthe housingdif b exemeplangonnector of
I nvention glté.her ffg;bOdi ments are al so contenplated, as noted in the
det ai | ed Heso®PtT . In all cases, this disclosure presents aspects
of the invention by way - 8 -

Figure 6 shows a perspective view of the housing of the exemplary

connector of Figure 3B;

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



of representation and not limtation. It should be understood that
numer ous ot her nodifications and enbodi ments can be devised by those
skilled in the art, which fall within the scope and spirit of the
principles of the i nvention. The figuréﬂghay not be drawn to scale.

Li ke reference nunbers have been used throughout the 5figures to
denote like parts. - 9 - DETAILED DESCRI PTI ON Figure 1 shows a
prior art plug connector 10 aligned and ready to nate with a

ecept e RS ot B s TR B AR B e
5O AR RO a1 7 S S MBSO BU 0,

end 208 and |ty of termnals
and a secondai etqt}ﬁﬂ Zhe tops hﬁﬂvsplrun oFtlgyrinciAys sithp dveption MThdRglresigiagg

201 of the receptacle connector : The plug connector 10 has an
i nsul at | ve plah ge eearen ﬁgscg Mk%reﬁmm rnghags hwagﬁeafusm fhwqughout #ie es
(not sho ar e fed an% res or cables thereof 10 termnate at a
pluralit 5%&86%P9 lf *13 or contact pads di sposed on two

maj or surfaces of a C|rcuit 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 receptacl e connector 2 when the two connectors mate. The plug
housi ng 11 includes an upper flange 14 and a |ower 15 flange 15, both
fl anges 14, 15 spaced apart from each other thereby defining an

i nterveni ng space that surrounds or encl oses the projection portion
of the circuit card 12. During mating, the |ower flange 15 of the
pl ug connector 10 is received within a cavity or recess beneath the
mating sl ot 210 of the receptacle connector 2 and between two side
wal |l s thereof. Both the upper and | ower flanges 14, 15 20 which are
formed froman insulative material extend for a defined distance over
the first set 221 and the second set 222 of termnals to prevent

el ectrostatic discharges fromoccurring during the mating of the two
connectors. Fi gure 2A shows a prior art shield housing 8 forned
froma sheet netal blank through a suitable process, such as a
stanpi ng and form ng process. The 25 shield housing conprises a top
wal | 8A, two side walls 8C, 8D, a back wall 8E and a bottomwall| 88,
all conbined to collectively define a bottom openi ng (not



shown) that |leads to a hollow interior cavity while the top wall 8A,
two side walls 8C, 8D and bottomwall 88 cooperate to define an
eéntrance 9 that leads to - 10 - the hollow interior cavity. The
shield housing 8 further conprises a serfes of flanges 6 formed al ong
the side walls 8C, 8D that are bent at an angle to provide a nounting
surface for attachnent to the PCB 4. The shield housing 8 when
nmounted on the PCB 4 encl oses the receptacle connector 2 and provides
a shield 5 for the receptacle caonnector 2 and the plug connector 10
agai nst el ecPEJAIEAI RESGRIPTIONce. Figure 2B shows a plurality of
pl ug connectors 10 aligned and ready to mate with a plurality of

recept acl e connegt.o 2 & i L i i.ngs
5 A6 the shi el d HBUS: huraveh DI ke e e RO RR Tty g Hheed
recept acl e 1{itganagpisle donrlebtdr2hgt iv novatddayl eldas @fﬁaPﬁﬁte@miﬂcbﬁ
PCB 4 which is alimted resource especially for small electronic

equi prrent . | boaaddi Thorgceplaeletconnegosh cehprisesusionging 26Hcwishiarigp 202 a
receptacl e connec 2 beyond it ti face 207,,d.t | ifficulLt to
accurat ely niom h@gvﬁ"f %“%%E"?‘F@cztﬂgr gﬁ@”\ﬂﬁf‘ﬂ“’i‘ﬁ‘& W&J&%@@%&lﬁ%&%or 2
t hereby incr i f ' i .l i 5ASH t he
nunber of 151%?1?1#2% %igg%'ggﬁ%}gﬁ%%rgrﬂégtslg?ngg%&agét{cﬁégtse%ﬂgo néctoris}{.3

Ref erring t oFigugiBA) suppofied i drioasing 200 wicld eteptatls cahhatdell to t he

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 attHutplegcommsier khkasap|ianvativeinlug howvsing 11 helorveselpaacl e

connector 2 are.soldered to the PCB 4 is |imt 20 For every mating
ol lur e t hat SISGUEY PEBirERaE RaP ot Shovulre T 408 the s gRLfes fhedeo

poi nt s fg at fARfMIRNra (TGRERS BFCSRARAN fifles I8/ TonALt SR AGc3LE oftwo
attachnment can cause t'he sol der contact to | oosen and the receptacle
connector 2 majoris@itfaces fof ateércBiEBad 12 dibletcinegit icardal hasak fogevanf edged 2A

si gnal pat hways, t hereby causing .the connection to the PCB 4 to fail.
25The pr esenthat isyesaiyeshwitking matpg sloh gl (as shown iy Figiee BAd araigdedat the

signal path d t i {14 f tar,
o o0 bt R a0 A s SR B B0 SR
receptacl e c@npesibAmhte. ThEPRNIURRE 1SHASEE Y @ppey flange ¢39had 16NEr
footprint required to nmount the receptacle connector.

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 electrostatic

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



Referring to Figures 3A and 38, an exenplary connector 200 in
accordance with the present invention conprises an insulative housing
201 that has a top 202, a bottom 203, a first side 204, a second side
205, all four sides connected to forn1dlﬁﬁting face 207 and a

board- mounting end 208; a first set 5 221 and a second set 222 of
term nals supported in the housing 201 and term nating at the
boar d- mounting end 208 and at | east one sol der bracket 300 coupled to

e e e
positi oni N9 HieS¥MARELRIARIONE WIS, 8D hifie eht Adn'dhgle GiBvide

in one enbodi e pré&sent Invention, e mating face

the housi ng 2@buntihgserface for anidhngens t@theZPIZCB HhThdns]rrleIddumemgtmhm ug
connector 10 of a cable_assenbly 11 when the plug connector 10 nates
with the conmesnigd opgbe Pldled en¢losasdheriacepigeis cenneetey hanhprayidsy ashiekd

(oot oy B Rt eatncddt®s Sid'fhcile Sftdlior EaeRS el FithagiRlt
shoul d be nofgsfdrbide. F@r@ﬁB%ﬂGﬂgﬁ'}ﬂu@ﬁt}Ié’ﬁ)lﬁ%@orﬁﬁeﬂﬂﬂ@%ﬁgﬁéﬁ ehl ady

description (1.e. a receptacle connector on t

connect or at toamaterwitlod phuralityl of recepéacid gqnnhqsrmsinekdeébgrthed refspcctmee
pur pose of |II% %patlon and description. It is not intended to be
exhausti ve oﬁl?a P8N8S Bhe invention to the 20 precise forns

di scl osed, since many nodifications or variations (e.g. a plug

t th bl
cosenbl vy ¢ her corrsts I npRGRERUileiuF BOEAL RN Gfi MesPral ©
such nodid i cgdrineéter 2N talRs nptvaRbicves] sdtObh tid PCBUPRBichfis hm@mted

invention. The first set of termnals 221 and the second set of
termi nal s 22@sexcepsperBllyrfoosmak eleatrpmig eqilipmedt. dnadditipmodieito tha ShleId

el ectrical tyransm ssi fromthe cable sse 11, to. th

The T et schOUBHESAHIARE Essoacl ool 4 RoNEn i gHingdeea g0, s
termnals 2 S
2 cont act por i 3kcFREM B%?é;‘r%%?l%?%ﬁ’?ﬁ‘g“ngt‘?‘ﬁ* Sersierii %ﬁﬁ%é*’??
sol der tail tA2f&by 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 to 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 2 PCB without

substantially increasing the footprint required to mount the receptacle connector.



- 12 - that extends out of the housing 201 for attachment to the PCB
4 on which the connector 200 is to be nmounted. Each term nal al so
I'ncl udes a body portion 227 that is disposed internedi ate the contact
portion 225 and the solder tail 226 andlhhich interconnect them Each
termnal may further conprise a retention portion 5 229 which
primarily serve to retain the termnal in place within the housing
201. The first set of termnals 221 are inserted into a plurality of

slots that are forned in the top wall 212 of the housing 1 which
i ncl ude openi ngs Rtﬂf@lfméé?r#éﬁfﬂ‘%sagé AR, AR SXemP aﬁgcwtc’?fégé‘hd are

positioned s f L f 1. P

Porm nals. 27rchidhed i T bACCy B B Sp A0S ad MGt Shodile 961 tha
210. The seqpRd tsp02fa b&toh 20852 AR side 204 \B&ichbad sida2052alp Fairatdesy of
slots that are formed in the bottomwall 213 of the housing 201 which

i ncl ude operiongectedtn formrmmating fased0f tand doaed-meyning end 208 amfirst sed
Porm nal 9 222178 aesrnb St 208 or Famige Rwaienief in B REAHIE™Y or 210
15l n one e Heg=%o f L | CMENSS 2 at | e
sol der bragtktglﬁilluggﬂ(grQ %t}g%ggat{aoﬁtaﬁgﬁ%um nggzgiglattcl) gﬁ%é%éﬁﬁe%tggﬁggg
Wt h referengapled t&ilgili@sing’2 015 Bhe hiGusing 26 Dmdyhfarthed ctenpriseachlatal 39 0f

may further comprise a bracket body _320 having a first side 304 with
a t hi ckness meuntingqwstsridot dee butomi2f whiehmag be sised Sor pegitionyig thge

portion 302 with.a | connecting the 20 first side 304 to
the second 5%0886%61'5%6%?%&%%3{%9& ity of solder contact portions 310

extending fromthe first side 304 and the second side 305 of the

bracket jpody 320-Referrin%?6 e{&ral! ¥ orendddimbniSdfdke fReeRNAveRnS AGAE
side 305 further conprise & plurality of |ocking devices 330 and/or a

plurality ofmaingpace 202bSthe4®usiigeddd| thgreis afmating diet 210 whichirdeci@é4he
and/ or the second side 305 co figuou t.o tlt11e oar d- nount i n? end 208
The | ocki ng P& FQEESHDn lﬁaﬁam easeemblytlli w epiyg seameptgr 14 mates with

the connector 200; wherein the mating slot 210 bounded by a top wall 212, a
bottom wall 213, two side wails 214, 215 and a rear wall (not shown) extends

15  into the interior of the housing 201.

It 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



hook 333 wherein preferably, there is a plurality of engagenent barbs
335 coupled to at | east one edge of the hook 333. The engagenent

barbs 335 anchor - 13 - the sol der braq%et 300 to the housing 201 as
t he hook 333 | atches on the housing 201 'thereby preventing the sol der
bracket 300 from di sengagi ng fromthe housing 201. The sol der bracket
300 may be made of an internedi ate 300A such as 5 shown in Figure 5C,
which is prepared by the steps of blanking a piece of netal sheet by

Faure 5C. POt ST Auapr thedBpsing 0l Brshmeat fbe BTt f odnchge | "
the bridge p&fnﬁl}agﬂr 20%is20 behGumes %g%?édﬂﬂ? oc%o:] 1351@39_4 b ES&%ggﬁgﬁ cf/zgr

plurality of solder contact portions evl ces

support tabstha¢ie dispesstbhtaraddiue theeohfact pirdom2ads ahé tidObAdetteil 226 and
intermedi ate 330A is bent along the bend |lines 81 usihg known nethods
such as wi t WhicBiniggsiongedtherp oEaphvtarninal may ﬁmwﬁw@sw r@ﬂ%ﬂ@bp%fm

coupl ed to 172 WaGLRrist) eieF 7 Fudf G BLEFbRRE WP O hothing

shape of the sol der bracket 300 after the solder bracket 300 is

coupled to the h t?e@%fge?\glggagslr‘%zllére%&%dﬁﬂ‘% Bfh1ity BPﬁgﬁ%hé{SAré‘g

known net hods suc as wth It shou e hote at the

above proc estbnded;mﬂhpttopwallsanuﬁ‘tth@h@Jsaﬁg 20lewhizhdnciidpopehingsndaand
coupling the solder bracket 300 to the housing 201 and_ that the
sol der br ack@mmuaicaigyvig he mangsleitland %%ﬁ951B%Pd:$ﬂJ‘|BN9@let°6ﬂ§aﬁ(e

housi ng 201 usi:na. S1NGF IPNQUS0F LG 1 TRIVR least STty RISk oRRE

- aut onat ed pr'ocesses.
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



20Referring to Figure 6, in one enbodi nent of the present invention,
there is at |east one recessed portion 202A at the top 202, at |east
one recessed portion 204A at the first side 204 and at |east one
recessed portion 205A at the second si dd3205 of the housi ng 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 equal or nore than the thickness tl of

the first si 304 dt d. ti 205 depth, d |
or ror et hari ARdEHpERkuaD0S B st Rdhe ek SHEIaGites Rg b fEAnE.
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ti, t2 and tb'is co a connector housi ng recesses of
respective depukimg 201, d2 and db, the outer surfaces of the first side
304, the second side 305 and the bridge portion 302 of the sol der
bracket 300 will be on the sane plane as the outer surfaces of 5 the
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with recesses of respective depths dl, d2 and db, the 15 outer
surfaces of krownfmethodssubh 30Mith a Mempinpdic teigike the fnidiabshahe obtichglder
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e borer o ithele 0B R fitn micistts 18 Dete thersal B bkt S IR O8RS [ he
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the bridge peadkeoB0BaRecthe sbidesbladkst 3004dS kaipl&DEd the doasing 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 261 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.



20 | ower 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 Iimting the |ateral "'novenent of the sol der
bracket 300 relative to the housing 201, existing plug connectors 10
are also able to mate with the connector 200 w t hout any
nodi fi cation. 25In one enbodi nent of the present invention, the

housi ng 201 furt ' rgekil f o]
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housi ng 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 < d1, 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

arc 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



20 201 and a plurality of |ocking 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 enbodi nent
provi des additional real estate for soldéring the connector 200 to
the PCB 4. Figures 9A, 9B and 9C illustrate another enbodi nent of the
present 25 invention wherein the connector 200 further conprises a
plurality of |atching devices 350 on the sol der bracket 300 and a
plurality of engagenment portions 250 on@dge hou5|n 201, of thg
connect or 200ttonnH3 and tesmiratinggpisivayntgghe Qusd’é%l bhs Ullupatediy ¢ pe

housi ng 201, ..t he

port i ons. 250F et Uy bl EndPUuEER ot ot bbEE ilehiph A S0AI00MBLes 230
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t he preferred enbodi nent t e i nvention has been presented for

pur poses of mﬂéWamdtl‘mrseamrdi slds 203 pefoomterminatipg iothei groevesed% o be
exhaustive or to limt the invention to the precise fornms discl osed,
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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



CLAIMS 1. An electrical connector conprising: an insul ative
housi'ng that has a top wall, a bottomwall, a first side, a second
side wherein all four sides are connected to forma mating face and a
boar d- mounti ng end; 5a plurality of ternPnal s supported in the
housi ng and term nating at the board-nounting end, wherein the
termnals are grouped into a first set inserted into the housing

t hrough openings in the top wall of the housing and a second set

inserted into the hqusi ht ough eni n in the bottomwall of,the
housi ng. and e hevIE 20k the ks e SPyiceniny et 108 ehgeasist potions
portion conf i i i .

Compl oment arrar oty TRARGAReRME Bt EEE, S 3T REurt 14N hopging 201 of
t he housi ng ik chbhtedigrad(d. nounti ng end, a body portion that is

di sposed internedi ate the contact portion and the solder tail and
whi ch interconnect themtogether; and at | east one solder
bracket coupl ed thhefoecgoingilesgriptien of theprefigired epbodinaent of theninvertiater
bracket |jes, wi,thin the pr.ofile of 1€ _housin 2. .The ectr.i.cal
connect org a:hel?l b§F?r_BEFSFWe b PHTOW&&- Eﬁ‘f?tr?ﬁgn ﬁ&a Q?ﬁ?&pﬁg?ﬁﬂt £t lmenfied
conprises a tB'Hérq%'hhﬁs}fi\@for’w'ﬁﬁ{ith‘ﬁiHQc?ﬁi%n% t B9t P&Hisquisél&%daﬂﬁéé ng.

3. The electrical connector as clained in claim1 or claim?2 erein

t he housi ng ey hediftcanpns sesaridtione dstrecfiage pesséds adliglrdfithaabéen
depth of dl at the first side, at |east gne recessed portion with
depth of db tgaching Adsushaedifieationsand Uﬁéﬂt%éﬁ%‘é’&hﬁb&ﬁiSWWﬁtﬁedept h

of d2 at t heinﬁgﬁ?oq]q ThE UhsBliments 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.



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
si'de of the housing. - 18 - 5. The electrical connector as clained
in any one of clains 1 to 4 wherein the ol der bracket further
conpri ses: a bracket body having a first side of thickness ti,
a second side of thickness t2 and a bridge portion of thickness tb
connecting the first side to the 5 second side; and a plurality
of solder contact portions extending fromthe first side and the
second side of the bracket body. 6. The electrical connector as
claimed in cl alCkAMwerein the sol der bracket further conprises a
plurality of |ocking devices extending from 10at | east one side of
t he bracket botly. 7Angkeriedleotnectoatommsigct or as clainmed in claim6
wherein the | ocking device is a hook with a plurality of_engagenent
barbs coupled to a'?anl1 %’éatt“’BhB“Sé"thtga SEH® "r‘fﬂgﬂ ottom Wall,a first S1de) a
second side wherein all four sides are connected to form a mating face and a

board-mounting end;

5 a plurality of terminals supported in the housing and terminating at the
board-mounting end, wherein the terminals are grouped into a first set inserted
into the housing through openings in the top wall of the housing and a second set
inserted into the housing through openings in the bottom wall of the housing, and
wherein each terminal further comprises a contact portion configured to establish
electrical contact with a complementary mating connector, a solder tail that extends

10 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
15 further comprises a plurality of mounting posts at the bottom of the
housing.
3. The electrical 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 least one recessed portion with depth of db at the top
20 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.



8. The electrical connector as clainmed in any one of clainms 5 to 7
wherei n 15t he sol der bracket further conprises a plurality of support
tabs extending fromat | east one side of the bracket body. 9. The

el ectrical connector as clainmed in any ol of clains 5 to 8 wherein

t he sol der contact portions extend away fromthe housing. 10. The

el ectrical connector as clainmed in any one of clains 5 to 8 wherein
20t he sol der contact portions engulf a portion of the bottom of the
housi ng. 11. The electrical connector as clainmed in any one of clains

3 to 10 wherein thickness tl. is |l ess than r.ecess dept.h, di r )
Uhi cknoser 515 | ool AeSriry conacqata clameGrn ERY o ot clefips o fatherein

than recess depth %H?Sola?épﬁraé@etmﬁhéltﬁ%ﬂrisgﬁl connector as clained in

any one of clains

a bracket body having a first side of thickness t1, a second side of
thickness t2 and a bridge portion of thickness tb connecting the first side to the

5 second side; and

a plurality of solder contact portions extending {rom 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.



wherein thickness ti is equal to the recess depth dl or thickness t2
is equal to the recess depth d2 or thickness tb is equal to the
recess depth db. 5 13.The el ectrical connector as clained in any one
of claims 1 to 12 wherein the housing further conprises a plurality
of ' engagenent portions and the sol der -BPacket further conprises a
plurality of latching devices configured to | atch on the engagenent
portions on the housing., 14.An electrical connector conprising: 10an
i nsul ative housing that has a top wall, a bottomwall, a first side,
a second side, all four sides connected to forma nating face and a

boar d- nobuntin rein t t he natln ace, therge.i.s ast one
o oot e el heregigE Ry e s afpRe of Skimsar g ITar ¢
supported in the housirgg tﬁl@ﬁlé«;?flg!; ieﬁe% agmg}?ctsegsedseéﬁ] #0af Gidkaeats g end

wherein the termnals are groupe inserted into the
housi ng through opeanalgs thawettse demth dlak thickinesstd iheqmi tgthanetess deptiond
set inserted into the housing through openings in the bottomwall of
t he housing, and e terminal in the first set and the second set
further conprises a contact portion that extends into the mating

slot, a sol ger§ai 'Tﬁehﬂéctﬁé&tl e&qﬁc@yés Qlinded &n BOHSAIEF AhindsN@0 49

board nmounti ng end, a body portion that 1s disposed internediate the
contact portion andwhdmnshﬂ blesingdifthexcdmphisesha plmabtycafrengegendné m

t oget her; and at | east, on | der bracket Qoul
housi ng wherein a HS&aﬁ coRPdsF bragieet SahrE ComPHzSeA Pl Pﬁaismﬂﬁtﬁhwgt he

profile of the houiefes confi igured to latch on the engagement portions on the housing.

14.  An electrical connector comprising:

10 an insulative housing that has a top wall, a bottom wall, 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
{5 board-mounting end wherein the terminals are grouped into a first set inserted
into the housing through openings in the top wall of the housing and a second set
inserted into the housing through openings in the bottom wall of the housing, 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

20
and the solder tail and which interconnect them together; and

at least one solder bracket coupled to the housing wherein aﬁmj or portion of

the solder bracket lies within the profile of the housing.



