;e3e’ " l@6Tv F 1 25 June 2003 H GH SPEED CONNECTOR AND METHOD OF MAKI NG
SAME Backgr ound ofWWMﬂmmmmﬂMWMFn 1. Field of the Invention Thgs pirRsSEU3
invention rel ates | connectors. Mdire specifically, the present
invention relates to hicgloz6peed el ectrical connectors. 2. Brief Description
of Earlier Devel opnments Various types of connectors used in high speed
applications exist. One type of high spded connector uses a series of
sub-assenblies o anged si de-by-side. Each nodule in the
connect or typica&ﬂ@ﬂﬂ@@@@ﬂ@&(eontact termnals, a substrate with traces

t hat conduct sig the contact termnals and a spacer separating
adj acent nodul es. ArV#if§l ng a gi ven nunber of nodules forns the el ectrical
connector. Satisfactory operations of these connectors at such high speeds
demands a nore preci I qﬁﬁp MR an with | ow
speed connector. A5E§%$g§%ﬁgﬁ ?%gﬁggggﬂb y g@gggggags usuéf??hglomer and
may i nvolve nore steps than the assenbly of | ow speed connectors. The cost

of assenbling such connect or therefore, y. be hj,gher than the assenbly
cost of |ow speed connectorsigggééagﬂﬂﬁSgééggﬂgﬂgﬁﬁagﬂy of the Invention It
is an objec (iifietl& sme'ax ntion to provide an inproved el ectri cal
connect or . iﬁww&%m—o%reg of the present invention to forman
el ectrical comfechelsditniontiB HehsteR o MG tRA1 €8ahSctors. More

specifically, the present invention relates to high speed electrical

connectors.

2. Brief Description of Earlier Developments

Various types of connectors used in high speed applications exist. One
type of high speed connector uses a series of sub-assemblies or modules
arranged side-by-side. Each module in the connector typically includes
contact terminals, a substrate with traces that conduct signals between
the contact terminals and a spacer scparatiﬁg adjacent modules.
Arranging a given number of modules forms the electrical connector.

Satisfactory operations of these connectors at such high speeds
demands a more precise assembly of the connector and modules than
with low speed connector. As a result, the assembly process is usually
slower and may involve more steps than the assembly of low speed
connectors. The cost of assembling such connectors, therefore, may be

higher than the assembly cost of low speed connectors.



It is a further object of the present invention to formthe electrical
connector froma plurality of nodul es, or sub-assenblies. It psJjand poddher
obj ect of the present invention to formthe electrical connector from
nodul es incorporating printed circuit boards (PCBs). It is a further object
of the present invention to use adjacent nodules in the electrical
connector as a differential pair It isZa further object of the present

i nvention to provide the nodule with an |ﬂs | ati ve housi ng surroundi ng at
| east a part of a term nal frm—-ﬁi&!ﬁéi%j ect of the present

I nvention to |g1.”{ I Yo of | es t s
further objec ﬁ g:lrﬂz)sen %%% #ﬁ)‘ﬁ: ooqjlogé 6+1§ct%é%§8§%q ic{l/%Ctﬂ? I ng

over the tebpinedkod.rane. It is a further object of the present invention to
provi de the el ectrical connector with a dual beam ground contact for

engagi ng the Hidea fadther objgrtasiitie presanc dnebition €o feadein eldcttidal one beam
formed by the termnal frane of one nodule, the other beam forned by the
ternm nal frcamnestonhasigoeincabpudduction icosts.f urt her obj ect of the present
I nvention to row de an |rrproved termnal frame. It is a further object of
the present esh ofethe prasentinvention te formy theoelegtdcaln a

LR oAb DBl 2,comector
termnal frang jof fﬁﬂ!h%?tdb‘jgétyotsﬁ@{:?éécm 10 AGh S0 HAR I elebAEal
connector from modules incorporating printed circuit boards (PCBs).

It is a further object of the present invention to use adjacent modules
in the electrical connector as a differential pair

It is a further object of the present invention to provide the module
with an insulative housing surrounding at least a part of a terminal
frame.

It is a further object of the present invention to simultaneously
manufacture a plurality of modules.

It is a further object of the present invention to overmold the insulative
housing over the terminal frame.

It is a further object of the present invention to provide the electrical
connector with a dual beam ground contact for engaging the side walls of
grooves in a conductive header shroud, one beam formed by the terminal
frame of one module, the other beam formed by the terminal frame of an
adjacent module.

It is a further object of the present invention to provide an improved
terminal frame.

It is a further object of the present invention to provide a terminal

frame capable of use in a plurality of modules that form an electrical



These and ot her objects of the present invention are achieved in one aspect
of the present invention by a first termnal frame at |east pastjaklbwos

| ocatable within an insul ative housing of an electrical connector and an
adj acent second termnal frame. The first terminal frame has a plurality of
contacts; a bridge extendi ng between adjacent contacts; and an axuiliary
contact which forns a first beam of a dual beam contact; wherein a second
beam of the dual beam contact is forned3by an auxiliary contact of the
second term nal frame. These and ot her objects of the present invention are
achi eveacqqpea"ﬂ&'her aspect of the present invention by an electrical
connect or noulttisbbefuwsther sbpsdtr af ¢hangresdmpt indentioantgroaidenta sgverable
connectaor. The Frl ectfi cal ality of nodul es.

A connector is.f f I
toch moderamasfafie fosdrerriaRsaketAing SRRt dE A e e oot atrs ar
| east parti al Theseiramaotieer bpjddte ofshe giresenhdusemijormruteadelpieeddt im engage
e e hAAS: of RahPa, BreP G R LR Sel el AR S BEAL A L e
ext endi rigcbeahrlee;wiettinl easinsdativef hblheirfg raft aaneleeicimad conhectos. anbdesa and
ot her obj ect f t esent .inyenti.pn chi d.in_anot her t qf
e L R R
net hod imﬂtﬁdes ghbrislge_rln_ﬁxoéndip:gobiemmg?aapjauemblti c%nm‘ctsr,odtmldfesn aud_nidary
arrangi ng t.he ul es. e ul es_ar r t he,st.eps, of .. _pravidi a
er m o SarntdRs W B AL B S bE ot SLahPadhy CaRsHEnTe & eintd, G PR’
subst r at tge and obr thadg &t ae xib @l 189 nbed twese rfoashieaic @9t anoauailiary pontdadi of the
i nsul ati ve hopsi ng. | east partially surrounding the termnal frane with
P isidunehg

the i nsut®t9 "aMPoviding a plurality of second contacts for
engagi ng cont Bkése oand hethnat iabgje ctandctios ; prarsewit dinve riorubeter atcaievdd in

C o Yo b 4] Y PR bt AR BT B fudhet
Dr awi ngsoitdesubstrateanddaddaptedjdooenphgepaesating woenector. Wwhe dectnieal 25
speoi 11 R TORNAR et Belatiie™ S iR, SEpReli 4 BeR hERER e uBaw of
one enboidisokativehoasingineplwralidy dfférsproestattsi alv kst gartialigusaréunded’by
PPk b 85, O BB BhetRes dorebBaS O S Bau B IR
shown i nsécanud eohtadisdiorenghgifyg dontdctsB8oanitheOmating eynwectoouandtagasuit
during t%ﬁ?&@”ﬁ”ing conductive traces thereon extending between at least some
of the first and second contacts.

These and other objects of the present invention are achieved in
another aspect of the present invention by a method of making an electrical
connector. The method includes the steps of: providing a plurality of
modules; and arranging the modules. The modules are formed by the steps
of: providing a terminal frame with a plurality of first contacts adapted to
engage the substrate and bridges extending between adjacent contacts;
providing an insulative housing; at least partially surrounding the terminal
frame with the insulative housing; providing a plurality of second contacts for
engaging contacts on the mating connector; providing a substrate with
conductive traces thereon; connecting the first and second contacts to the
conductive traces on the circuit substrate.

Brief Description of the Drawings
Other uses and advantage of the present invention will become



of the connector shown in Figure 1; Figure 4a is a perspective view of
several conponents of another enbodi ment of the present invenbsQine bbad!r e
5a is a detailed view of one conponent shown in Figure 5; Figure 7a is a
si de view of one conponent shown in Figure 7; Figure 10 is a perspective
vi ew of anot her enbodi ment of a connector of the present invention; Figure
11 is a perspective view of one conponegnt used in the connector shown in
Figure 10; Figures 12-15 display various stages during the assenbly of the
connect or apparentd-tigose skilledrirguhe arf Golbrefdiaideto wad spesifithtmahive
enbodi nents of the conponent shown in Figure 11; and Figure 17 is a

per spect i v dsgwingana whigldnent of another alternative embodi ment of the

present inveﬁ.‘t.i on. Detailed Descri g(’;i on of the Preferred Enbodi ments
General |y, tHE8PFEdett 2iRFFSREFYNE VW OLONEER eat of SneRRREFOTRIEYE by a

plurality - BRR [.es. Each sub-assenbly conprises several 25 June
2003 5 congg%%%s, i%lcrﬁguﬂdi ng a termnal frame supporting a first set of

contacts W t hifinfeWu$ bNBersPesBFOREW I dte OBt ffthdeohhelhsr
housi ng. Finally) each assenbly includes a subStrate) such as a PCB,

secur ed t oshoevihdHiggre The substrate has conductive traces for connecting
contacts located at each end of the trace. The sub-assenblies, when placed
si deby- si de, Figunct$és eoperspeotive Fiew of dnetdeemonypenentased dorthespondi ng
features to secure the adjacent rr?dul es together, or the connector can use
a retai ner CONTKEEST SROPER FuFIBMTFdli he sub-assenblies and hold the

i 'ternative ohBRuREh oP: Vhe SrasLaiHmy AR Rete st ing Pegtertbly
modul ar el ggt |ecggq%€é§gg%3%w&%?£fgu}€gned by a nunber of adjacent rrbdul es,

or sub-assenblies ib') 101c, 101c'. Each sub-assenbly
includes a fi pgdusehaql L£pBE ivkOdedl SPOSRFaRLORDHAeREIE Rothepnect or
100, an insulative housing 105, a second set of contacts 107 di sposed al ong
anot her edgambbdimeneafachelPfdseandneci®nl09. Each conponent of the
sub-assenbly will now be individually described. Contacts 103 can secure

t he connect or Riguee Sabista detailetbviesholwneusimponkat phess: in Figewt G es shown
in Figure 1 or_in any other manner, such as using_ solder balls (see Figure
16a), t hr oughTHignee fauista siflq vieav pf goecorsppnest shgmimie Fighiiet Ying (see

Figure 16c¢). term ta)al frame 1 1é)rovid s contacts 103 tq connector  100.
Er are igure 1071s a perspective view of another embodiment of a connector

of the present invention;

Figure 11 is a perspective view of one component used in the connector
shown in Figure 10;

Figures 12-15 display various stages during the assembly of the
connector shown in Figure 10;

Figures 16a-16c display various alternative embodiments of the
component shown in Figure 11; and

Figure 17 is a perspective view of one component of another alternative
embodiment of the present invention.

Detailed Description of the Preferred Embodiments

Generally, the present invention relates to a modular connector formed

by a plurality of sub-assemblies. Each sub-assembly comprises several



111 ) preferably contiguous, can be stanped and forned froma sheet of a
sui tabl e conductive material. Al though frame 111 may form onl ¥5Q08e 2003
sub-assenbly (not shown), the figures display a continuous frame 111 with

colums of term nal frame sections 111a, 111b, I I 1a', I | Ib" that forma
nunber of sub-assenblies 10la, 10l1a') 101b) 101b'. 25 June 2003 6 The
first colum of frane sections | | l|la, .111b can be identical to each other.

Thus, only a description of one frane Section 111 a fol lows. Frane section

111ahasaw utin rﬁyﬁ@ﬁg@r £.9r ggtn?le 7.and a
rear rrenbe?ollg. %%r%?gg%ls loéagtflt en %%rom Fc?\ll\%%’%r’%ﬁgedrvﬁ%% A %%ﬁ}%acpt)gi nt
of the asseithin afh®esingctAkedOd set bl icdpeadtdlalps etsidebinytigxhendmentirely
bet ween adj acent contacts 103. Franme section 1l1la may have auxiliary

cont acts 1Finally3each @ssembply inoiudesiasubstrate, sudlY asral PAB aseduredrtp t ab
125 extendipg fromrear nmenber 119. Auxiliary contacts 121 ) 123 and

auxi | i ary th6 howsing, Pae subgtrate hasocordvetis tiages Jonepnpgepgecortacts

i nst ance) en_conpect or. 0.j,s fully,assenmpl ed ili cqntact . 121 may
nteract wibrated Bhenrhiny eriteieg T SiPataisritits s2béningedd sidE orm
a dual bea Lgur ive,
for exanpl (ra%}p g%%%#%%éﬁggé%ﬁo%#q rS %a%%%%ngilyf %8{ Zlo%tﬁﬁtja&(ft%r %%c?i% own)
or side valfeatiy teBenie Be adRR¥As no@hleshoBihdr) or thensbiitdcoter Baader
shroud (not shown). Auxiliary contact 123 may al so el ectrically connect
connect or 1@€e winctamearondbctsing toesidaousit thied s(hedssenobligs ahdteldnetd ng
connector, a contact (not shown) on the mating connector, or a ground trace
| ocat ed on $pe-angssbliestqaesheshown) to which connector 100 nounts.

Auxiliary tab _125 may be surface noupted_ on the substrate to. which
Connector 100 THBURES L8 vl Be Bed 8 fee e QPR ALSTRRGYS e AT IROk the di 1

to connector_100., .Fra secfion llla.can gl so have alignment posts
extendi ng. ¢ REFETILIATERRORs ASSCRA I TEDDH Tr SPRATET Gretil tpripeior 100
formation o i u?ﬂg I S ) 1. o]

housi ng 105{.S %19-(&3&2% ?’ X;% glr es ‘{:Mlaﬁf ag_gac%glstgﬁ{)%{g%@i, ﬁg%olﬁgagé%%%geﬂg%’_ In a
stanped franpg1ailioPesig 1829 (o) 1ALl Mi@SshprdRenbiyiingldde siaRpiseg
process or 25 'June 2003 7 during the nol ding operation (e.g. when closing
the nol d). &§coaedctishr@didispised dlonghin edgt frngnmeenseti00] eheinsullatiee
scenario in which each transm ssion line carries a different signal. The
phrase "di f hersing dl0Sa secorut sekehpbntdatd QY dispesed adongdrkgheretigeoit o a

scenario in which two transm ssjon lines carry a cormllf) sigpal, but )
conpl enent afPnRgclRy 1@geantia PO 498  Eagh sonaperentye gHPragsegably wills
exenplified_ in Fiqure 9.  refers to the pairing of transm ssion |ines that
reside in dﬁOf‘%ES%PdSY}%%‘é’e‘ﬁ%ﬁﬁf&‘?&-The phrase "col um-oriented
differential paifts | L fd i | r Satd ﬁ&esl'li’?"{krﬁ ng of
transm ssi on Ilél(r?glga(t: a%Gggg%d%gdllﬁgt%{eé g%%?ﬁﬁ%s%%ﬂﬁ y‘.gl [ $1 single 5ended
connect or s afingftheoprHEs-fY fRithiecs Shbker RNFigirePRok i6 A6t Smatdica¢ent
sub-assenblies may be fornmed generally identical to each other. In such an
arr angenent ,suddr asnadingrsakderi balls ¢stel Fippue o)y thsowgh-dede immountiempy(see0la,

101b) that are generally identical to each other. In roworiented
di fferenti alFigare I&nnet syriace movmting (seeFigured @dve adj acent

sub-assenblies (e.g..101a) | f ored general S mrror i es..of each
other. In such%&%‘r"fﬂé@%@ﬁﬂﬁ é’f?ﬁ'ﬁ%ls ‘%’gﬁﬁ?ﬁiésﬁ c‘ioﬁ}fées(:tgégpl onEraEa )
| | I'b" that e . L Or i j t§ﬁﬁ,]td' .
Since frame %g(i:t Pgﬁfs%%?yaé{?ﬁ@i%ﬁus’aﬁg%gggnera éydﬂ|2"§‘glnftol ca ?Jg?%éé%?%ent?{ jlagla)
111b save t hgujthblOtohARE8vE ShatdrRls hA]Fﬁho{lghCﬁrféﬁiéSEi Oinay fbh8 dRIETSe | mage
sections 111a') 111b' is needed. Housing 105 will now be described with

ref erence t oskbgasssnBlyafitbtshdianlsithg fififrelsatispldyr ampontioosows ffarhedd-li ns

133 that receive pins (not shown) fromthe mating connector. A cavity 135
communi cat esWiih Bolwmaisref tezRinaliiagnegisgetions ki Velky Ebhd'adt MU thphat

engages the pin trOMLDE: of 5308k r230s 1014, 1012, 101b, 101b.




8 mating connector. Each cavity 135 can include rounded projections 1S5

| ocated to prevent overstressing of dual beans 145 of contact 28Qinddtaang
insertion of a mating pin. One side of housing 10S can have a recessed
portion 13? sized to accept PCB 109 as shown in Figures ? and 7a. Housi ng
105 al so has apertures 139, 163 that correspond to the | ocations of
projections 129 and bridges 131, respé%tively, on franme 111. Sone housi ngs
105 can have Vi e Fi e 4),. g re i ropve not
shouny i n 1 hAU bt ELSARE L o odidnd LT BT L e BARE A ¥ $8R 1",
the side ofthRpUSIHGS, dy-a M‘@@&i@ﬁéﬁ‘%ﬁ JESfréen A8 1MaUSiIM WS kriaw 141
centrally locates on the top surface fornmed by the adjacent housings 105,
105 as seededtiorlguachds ahlayspeianchtSer 1 08) adowee Riembler dsi;Mbiwasd can have
correspondi ng features to secure, preferably by snap-fit, the

sub- assenbiniessben @7 end eaeho memdbenddi®r Cotbactshk03 extemd frayudbwepe, for
exanpl e, a protuberance (not shown) on one housing 105 receivable b

openi ng ( nEemaberLSeAkthiadqoieeaf the assegblogf POWﬁ‘é?Ora&%n%IWiQ&fcxﬁggues,
h d t ai,l ., C | b d, Contact 7 Wil b

doscr | bed. Dl BInPRRER sufely b s gt sREAEATE por tion 145

flanked by d : t : h = ti .
anked by d4abnDeauBudd 11a%hnRRARE %g%ﬂ*eg?e@rﬁﬁc& k23013p3dakAEmecct | on

Central portion acts as a s securing PCB 109 to si ng

105 as desfronbeskatdPmerhbed 1 D% aiTRd aﬁ%@cniaeyttastm&@it&mag%merd@rns of

the mating connector. PCB 109 will now be described with reference to

Figures 7 amgnBer 1R0B AQRilizap donthots b2l | 1281 end aukilixiy kel 26tmay baat eri al
such as FR4. As seen in Figure 7a, PCB 109 includes a_series of conductive
pads 149, usgd fPagsoundingl 67 anyladiver guirpose. 18, insthcee whenroenneckRaB 109

in a 25 June 2003 9 manner discussed below. Vias, or plated through

hol es, 159108risjfuilly gusemhled, apxiiarycenntact i1vd BWaynpkerast WhB apposite side
of PCB 1009. .shown in Figure ?a) the opposi i.de of PCB 109, coul d be

entirely cBH &WVQHWFWQ@&%WW%%CE@Y%@; F%ForFﬂéf‘n&Bé} ﬁﬁa’ér’nti rely
conduct i veC{Jthet.l?{]g%gé;E&‘mgjfage), the opposite side of PCB 109 coul d have

conductive traces hereon. In the specific enbodi nent shown in

Figures 1-9, o8 achs égﬁtacéql?gt &3%% ?%t%ﬁgé BadxadfifleCardrbuHPBR (not

Conducti ve traces 151 exten 157. Thi's allows the transm ssion

of a si gn?bhbeér\cq@@nﬁ&iﬁ atdtinddofheotte (eod sﬁbw&?&ﬁ%i&éh@m@(x@&nﬂa@wﬂ.% at
the opposite end of trace 151. Not all traces 151, however, nust carry a

si gnal . Sowé groawes(rdlshovioy inea ampide)ctiveyh eadarysigroouh thatr stpowms).. The
present invention allows for selective configuration of the use of contacts
103) 107 addviiliasesomtact 1R3 measghlathelegbacallserneet comneactost 1Y waHe apcB

109 to each s assenbly, different arrangepgnts gre possible. Wth one PCB
109 por - suBoneRisni headds et iR anast ik atis BRRRCRLE: aecomiafton
one side of kvel -SSR | f

rowor i ent eéngggpé%ﬂtﬁlap?%g}%t{dn C)égﬁ)lte ux?:éPld;lg a coltrr;rﬁocr?a{gr(%%?%ﬁgp gLeown).
Wien conmpargfhdtae (RAGHIWANRe WERH €8naktens160morhts.f hexilhss tab 125
manuf acturi ng. For exanple) traces 151 on PCB 109 coul d connect Contacts
103 to contmmayHdBdrfageunotinadd ynathe sudetrate tepatitieh conreadof A @@esmowartst he

other hand) are |limted to connecting specific contacts in a specific
ar r angementUusinge foi sxamipje,ofoldennddis featpmeidds Heidibetyesrprsey WPPh

reference to af |least Figyres 4) 5) 6, 7 and 8. Either ual .
sem - aut omat e ra%neaa?%%rggc} 1&‘5%%?1%% hayg alignaes Pﬂ%@e@gﬁénéﬂﬁ her nor e)
the presenty, . &fol"pRes ?IZbOhelp align terminal frame 111 during formation of
housing 105 and act as solder pads to secure PCB 109 to housing 10S.
These features will be described in more detail below. In a stamped frame

111, posts 129 can be dimples formed during the stamping process or



i nvention does not require the performance of all steps, nor does the
present invention require that the steps occur in the exact opgigine 2003
described. Figure 4 denonstrates one step in the assenbly of connector 100.
This step involves form ng housing 105 in conjunction with term nal frane
111. Housing 105 should encase at least a portion of frame 111, preferably
by form ng housing 105 around frame 111. One possi ble nmethod of encasing

t erm nal aﬁ%%%lhm%ﬁg@ﬁ‘g (%&?vﬁ%ﬁ{ msﬁ%@’f%ﬁ@m‘:’ around frane

111 using Injectio hni ques. rmnal frame 111 is
initially posd UiseaathrvshibRblt atHPbHr4 0 sisgEhdedNelers tS b d@RIHiPhRsti C
material enters the nold and surrounds frane 111. As a result, the

i nsul at i verhieherachl trahshoissiorglihecaaneasediffdrene asgnal. pbhe iphraeté frame 111.
Housing 105 forms, in_essence, a unitary structure with frame 111. In the
over nol di réiffesential padmnasexemplided in Higuresdiand I3, mefess itala scemarnig
housi ng 10S surrounds bridges 131. In other words, ,bridges 131 reside

wi t hi n_ holRiwlichotve transmission | GRIZY oo #éEnglo WM¥ver bridges 131

in a subsequent assenbl.y step, t over noldin rocess..preferably forns
apertures® @SW%W#J@?%& h@ﬁ% i afﬁSFo‘ﬁgoﬁfﬁtée?gﬁpefﬁrégﬁ’gP ‘er 83t e
apert ur es kB RiGd BY PLhio! ASlekOks the haTRhEda b AT ARRNAACN LAY DT | dges
131. Al'so 1 n the overnofdi ng nethod shown in"Figure 4, the insulative
materi al fresidieng Aiffsiend shb5assumblisses TiasphArdgd cdlunei deferitedal | ow posts
129 to secure to PCB 109 in a subsequent.assenbly step, the overnol ding
process prkfferaitizl pair;fsaspremplfedlBOFigunieols, refeddtn tikephinieg ofn t he nol d
prevent the injected material fromentering approaching posts 129. 25
June 2003 transmissiondines theat raside éntbediange sithags in Figure 4a (with

| i ke features using the sane reference, chayacter save a,change in the
hundred di gi I PIRgIE eRdedseanneghors anchin se{%@noraep&'&mf?%ﬁ #2803 on

termnal franme 311 ext.end from housi 305. | n other, words), bridges, 331 do
ot |t 61 dSMTIRA HOURRG GBSD- e PLeS avan bt formie B JapBHER I3 305
has a not 5 1 | : d provi des
easi er accC'“Je}’gcg1 ?gﬁ%ﬂ ggggg%% ﬁgﬁ%@é&ﬁgﬁpﬁgﬂ yoar %rga?' : Cﬁlﬁgég

descri bed &layenasrRetnsns\8lgmloded, 1dmsisihag akeFcsithly heeBEL] tsEAGN Ot her
met hods. For instance) housing 105 could have two pieces. The two pieces of
housi ng 10ghweul d sandwi ch term nal frame 111, thereby surrounding frane
111. As seen in Figure 4, portions of termnal frame 111 can extend from
housi ng 105. Ispes-bricalteq diferardtalspaigTonmectorsanty neagnbaadtseiubto haye and
auxiliary tab 125 preferably extend from housing 105. Conversely, housing

I
105 sur r oUULCERE SP&‘rﬁFWPYiéﬁ (G1sh 0 Lok}l oy e generahbas MYLOT  or war d
menber 117. and [ear ngrgﬁr 1i9. F%?ure ) dermncsttrgées.aaralgl her pr in the
assenbly p%%%%%.o Faf 85‘ Ep%f 8L A afESRICon S Bt T3 om

term nal f{aqg igur »d ' s 131 in
term nal f{aned%%jls.ecﬁggﬁsgdp%h?gg%%ta? a;f%g@%{gf%i r%rg?n%%énsdggf er to a
portion of aéip{d¥rtadection®el 11411108l SeNEanfniddtedrys hetlwean astjaeent
contacts 103 (i.e. continuous) or a severed portion of termnal frane 111
bet ween adgenerallyt oddratita tdO0Ectiorss 1dil acdAflbnzavesiheamismarimagdi gure 5a.
Figure 5a denonstrates the appearance of termnal frame 111 within housing
10S wi th sEv@tiansiipdgesdisgussips of themickey Baage seaprneHdda’s bt 1BxEnpl e,
by inserti g}g to%l ing (not shown) in selective apertures 163 to sever one or
more bri dgB&c#8€: The presence of two apertures 163 per 25 June 2003 12
bridge 131 al : [ : ' i t ifes) of
m\@lggqgﬁg&e %%ﬁge%%ﬁa&wi&i FRredldlt FRuRALA atldlss

housi ng 105 to sev resent Invention a

severing oHAR¥NEONOS N RMr&it Ridet@Rs k3A4-irs BSHItBE raceiwsipiad (hesul t.
Figure 5 shows one possible arrangenent, in which the five rearward
contacts 1@hoave) fenetid matngtemrmerdbr.f Paczvity 1 3gndommomnzaths etiblerlcad-
Stated differently, the five rearward contacts 103 are discontinuous with
frame 111 and 133 ancaishsizedhdp repeivieer goniactal07 dhet eagagesthe mindrom, ghe
contacts 103 conduct signals. As discussed above) the present invention is
not limted to the specific araangnent shown in Figure 5. The two forward
contacts 103 can renain contiguous with term nal



frame 111 and with each other. Preferably, the taro forward contacts 103
are ground or power contacts. Since the two forward contacts 2%3urfec2003n
contiguous with franme 111, these contacts 103 are al so contiguous with
auxiliary contacts 121, 123 and auxiliary tab 12S. As a result, the two
forward contacts 103, the contiguous portions of frame 111, auxiliary
contacts 121, 123 and auxiliary tab 12% can provide shielding to nodule 101
and to connector 100. In situations, such as with the alternative

enbodi ment nsddng domrféichor. eE4gh cdvétyel85tazinethcimée radGhdedvaajectionsddes 331,
the tooling can sever selected bridges 331 in any conventional manner. The
tool i ng nelRFHEE torprsvens ONERYSCsHNER U] rgans d 4fealeontagt lid7hduking

previ ous ewbodi nment re 6. denonstrates another step in the assenbly

process. Tﬁ’i‘§cr§{°ébof)f’l§iﬁlg§n§oﬂ?’acts 107 in housing 105. In order to
FacTTr o bl airun g soghics 1 A0 o3SL0Boisiar s gl oo

reside on a carrier strip 107 . romcarrier strip
14?7 and ar %c&:@i)@'l’@ﬁ‘ 109%2s $HRR2D Fighdre BhA 7RV iHousiAg 108 hiQ hAs
assenbly process using, for exanple, an interference fit. Figure ?

denonst r at eperbaide 139} ¢63i thatlhwreagand o o bestionshobprdjeptioms &9 housi ng
105 and PCB 109. As an exanple of one possible nethod) sol der paste (not
shown) is pind bidgesphdk, respectisglyopo 911Then, PCB 109 is inserted
into recess 137 of housing_ 105 wth sone pads 149, 157 aligned with posts
129 and ot her B&%h?h@}n&%iﬁlqagh@évwiﬁeb{sc‘e% fsoﬂe F&rhs'-LﬁgSHSﬁg‘Eéht acts

107. Ak fl lts the sohd d joi ds,. 149 with
posi s 120 AMICRRTIADE TS B0y ABoRR b 1B dPabg okt dlde R Mighme® Jo e

f d, I | g i h
Crep i n t hd SRR TKEys 131 kAN M ST g ARG BlRAT 11T o
assocl at ed wiaiohHRHES BRI A0S 18y PATLRHRIIRY10baRSPoR the (SRSRLASI V.

this step severs frame section 111 a“at four |ocations: the poftion of
forward nenfagmedl By akeeitjhoent hotsidiss 109, 205haIstdyid Finate 8. | ocation
above auxiliary contact 121; the portion of forward nenber 117 extending
bel ow auxi | i aHouwslngs2AS fiven paijacant shibrassemididsecari bavexdoeneipupdingm t he
top of housing 105; and the portion of rear. nmenber 119 extendi ng bel ow
auxiliary tf%%ﬂm torppeuEs, iy efer apbie by Fre-fitwinhsebragssmblissatagether £or ns

nore than opne sub-assenb 1 as shown in Fi es 7 and 8. Fiqure 9
denonst r at e@’rghg‘?ﬂé‘tecgqrei)g?nQ@}%P%EE%H?ubfbgg@)e’i%P & 9r| GrHER
roworiente i i al i [ enent. s I e p.uncty

Cow o ent gl S SLBLh A RbhsMY ADESTRENALIALy! §1BbeAR LSRR
reside in haﬁsac{}aéewﬁou%ﬁ?% 1087, el RSt tbOEnHldSkeRrhbl & dBa fail
modul es. This step aligns the front faces of housings 105, 10S .

Pref erably, gtdoviessiconldansts beugdd.ons 153 to align the front faces of 25

June 2003 14 housings 105, 105'. Wen housings 105) 105' are placed
si de- by- si de, Fontadtol37 ¥58 momibecdesarimdalsfshimwn dadiigune 31 coataqt11@7.

This feature provides additional grqunding benefits useful in _hi q speed

i cat | onBaSH Gantral RArtignay4s Aienlesk hyidupl aas 15 s PteRAPY
ggfi Ie(s:ao:c OQ%E- sgen‘ﬁ,i srfﬁl g%r anged siee-g‘%%si de, Syg%%ﬁengl ig&?ﬁ? gan
secure togetRET s G HBPFaSHORUI Ny IPBar GFREEbROLARR Sim oRLeans SOH6T, or
by Su”oundgagi Ed%gsfédé.ﬁgnmgm %93%!%6&%{2{%'105,3%18 Hibéy Belfbaimigar such as

a nmetal shi )) or a plasti ousi ng (not shown). Although
Figure 9 di $fdaays 1m®6ﬁséﬂtaclgq(wseﬁga$egme@m@éafm@eﬂataﬁgeonmetqmesent
invention is not limted to this specific enbodi ment. For instance) Figures
10-15 and | 7 dE@Bhd0Pawidl hbw be eksntibedveithi mferemeedob@igares Jrand gl e
header. Further, the present invention could also be a stré?i ghE1 con&ector

(not shown) PEBRARNRsancha borgned frpm a sHiteble dides b BYERHS! SEFpahifive
nbodi t of th t i i As in Ei 1 dul
olectrical dnhees Bp BEgrAIE T B0 SRaEE A ferit ok fardug b ey 149,

4 , ] . ! bed
SR T of er ey Petfs P40, 7L SangRors, ROS¥E7 A0 seliurk (FLRAGPH™ De

extendi ng fromthe base section. Shroud 201 can be nmade fromeither an
insulative material or a conductive material.



The walls include a series of grooves 207 that receive keys (not shown)
froma mating connector to aid in the alignnment of connector 29)0una 2003t he
mat i ng connector. The walls al so include openings 209 that can receive) for
exanple, a latch (not shown) that secures connector 200 to the mating
connector. The base of shroud 201 includes apertures 211 through which pins
203 extend. 25 June 2003 15 Pins 203 will now be described. As seen in
Figure 12) each pin 203 has a distal end® 243 that engages the mating
connector and a proximal e 245 that resides wthin sub-assenbly 205.

Al t hough shétfa™g r%§%§ﬁeépg?lﬁfmot her shapes coul d be used. Sub-assenbly
205 will now bg; i A i =AC nbl y
205 i ncl udes a1 par BEFEd thicubEHEIE) 59 Bah o PRS0 WFAEE SR RSHR
connect or 2QQmamtidis vhabipyRsitewsdaef PEB 180d As BEBwhlin REPA, tHe Figure
11) terninal frame 219 provi des contacts 213 to connector 200. ' Terninal
frame 219, pwplesitdsidecofPCBUDDS condd beeerstiripedndadtifoy forthihgageoghdet of
a suitable conductive material. Although termnal frame 219 nay formonly
one sub- assepiang D@L, Ratherithandscivgspitirglncenductive (fse.fa gneunrd Planeh a
colum of termnal frane_ sections 219a . that forma punber of sub-assenblies
205. Ter mi ndies mnﬁs%ét%ﬁ? B@@afﬂ%%ﬂd J}?;Y@rcqnam‘éwez%peg (netehowddber

b menber tssEoRa A sBRHAR SEBCATREREIRGFY o FRbRER -5 SoBt g ge
229 extends p@yimg]k%é%%\éﬁﬁhsaﬂhg%%ﬁgm ts 213. Termnal franme section

219a may have auxi acts tendi ng from forward nenber 225 and
fromrear menbeordifctiv¥emceaBL tRfendDBetvwedrt phils aS5Te Mhedallgwsithiear y
contacts 231 may engage suitable apertures (not shown) in a conductive
shroud 201 foaanghoissibmof ansdgsal béttrern contitgleatorde@mbof traati k8IS and
termnal frame section 219a may need only auxiliary contacts on forward
menber 22S. ¢ontawir103 antthd opipolsiheentd of tyzamier 1 SbpNotatll tnases tl& Inihabearane
section 219a could al so have auxiliary contacts 231 on rear nenber 227.
Wien 25 JuRRIStOEETYE piginalnparpe tiagesaka bforiexamples maps 6BEY guonngd ofne
term nal frane sectj.on faces the glgnd ti vg shrloud& whi Le for.vvarg nber
225 of the oPR¥ETt ki RAFSIRLINECREON PPV RS STREN LD FABEEITRUER B ufe WrEh
this arrange i{ARr t on both term nal frane sections
%g&%@%pie(??, Yo?%&‘ma{iiﬁéeé%

219a can engag ures in € conductive shroud. Term nal frane
section 219a caMtBbagh@NCaBbtIAEE ipROA 1A 6x¢ T N9 RLELEK @Wb-Post s
233 help align frane 219 during formation of housing 215) act as sol der
pads-to secuaes&idbly lQifferenoustdiggeiddntndrpoysidhs With e BCBUNOD pgrt o t he
connector. Posts 233 can be a dinple forned, for exanple, during the

st anpi ng pr osuedsassembly estsdwown imEFiguce dr, pads v nid dresjdpraadyg on ohat
creates housing 205. Housing 215 will now be described with reference to

Fi gures 12 a®ifa of PGRId09y Altsraglivelys Fyasurassemblies sarangeth [ v

231 d sl 237 d. 237 incl |
aperture 230 TRAMGATIGe! BitGcatl E S Es e dior TRE spofFRoudE” e
central |y | ocat gehdiRo | €) ¥ 105F WRIRS, POB $OGURWShr ABrd Megimreci fic

arrangenent) pin 203 carries ground and serves to shield the two

differential rpanidaéfatngbabraaioiiple, tradedelSl ol PGB 100 duld codect or
exanple, as a colum-oriented differential pair, sleeve 237 could include
two apert ur es@@gactslleO8viescascte d0Feinwirtaallapoytardes oz jgatierrshkoad 201 to
i solate pins 203 from conductive shroud 201 as seen in Figure 15. A cavity
241 communi cdfames on theptherhandgare lignided &g connegHagi spesifiegontpgtedeive
proxi mal end 245.of pin 203. A side wall of housing 215 has a recess 247
sized to accelt® %%gmﬁtng 215 al so has apertures 249, 265 that

correspond to thgd QQ@&&P}W O?Eogé%gt%?sl(?@%iﬁ%@%%im %th reference to

respectively) on term nal “frane Apertures 24
at least Figures 4, 5, 6, 7 and 8. Either manual, semi-automated or

automated processes can perform these steps. Furthermore, the present



25 June 2003 1T reveal bridges 229 and allow tooling to enter from both
sides of housing 205 to sever selected bridges 229. Apert ures2®28hes2008ound
posts 267 to allow PCB 217 to secure to contacts 213. As with the PCB
described in the first enbodi ment of the present invention) PCB 217 can be
formed froma suitable dielectric material. One side of PCB 217 can include
a series of conductive pads flanking respective conductive traces for
carrying, for exanple, signals t her ebet¥een. The other side of PCB 217 can
al so include a conductive trace to carry, for exanple, ground or can be
entirely conductive to create a oun | ane. gpe assenbly of connector 200

wi Il now beR¥EREPHARESMPHreBHEs HaRree! 2 steps,meg daes she

denonstr at e first step
deronst  a ST s N Elfter B8 Fou it L“"@q rdpréts.ft%"oﬁ%ﬁrﬁihg%éor%@con, unct i on

W th term fdgckibE®e 219. Housing 215 shoul d encase at |east a portion of
termnal frame 219 ) preferably by form ng housing 215 around frane 219. As
di scussed abo¥igumé dmfshdiraté®ebhedted ie hasisignitsyBitanidcio® 1869 Wit hin
housi ng 21S i s overnol di ng housi ng 215 around frane 219, although ot her

met hods ar él'lpissstiepl mvolim;rﬂbrﬁﬁﬁglkmusmglms;nponjumccimmlmth hemminatol d (not
shown) , then a suitable plastic material enters the nold and surrounds
frame 2109. Agna: taduHousing 1ashauldennmseratdeast ampartioneifsnmmidddes a

t f 215 f t t t
Wth frane B abﬁx%ev&%@ Hrglds aapgaﬁ?%e”ceabirt’ﬂ're%é)r%‘és“{ﬁ
h [ 215. [ f
eg'ltjzlnggf rom housi ﬁ%giifge IEQH{ er a%%n@é’éh gﬁrﬁﬂ%flgag}l%i{gﬁm I ar %l%?:lgn cts
231 extend iOBFB\*é?HfdlaQ k?olﬁmgqu éﬁ&\hﬂd fhamel ol %%ﬁxékhb@&f‘ﬁﬁe&ﬁ

remai nder of 25 June 2003 1 pper nenber 221, |ower mnenber “223) forvvard

menber 225 givldimatediiigaes2 Zernhingl finé 14l s Hﬁﬂﬁﬂ?tﬁo%ﬁ@énédhmslﬁtﬁﬁl ng
step. This step separates at | east one contact 213 fromterm nal frame 219
The severi nnaldduos shiosm)exBingh ea sinjtable plastig material gnitersotiidhmeridsarod
apertures 249 to cut bridge 229. Any of the bridges 229 in termnal frane
219 can be seyrQuds k@l@ggékléala yesibvihg instlgbive materigl ofthausiegntQl | y

| ocated contacts 213.a severed fromfr f each, other. In

ot her wor dscnf’%e? A 18 & PaFSS dsiting TOT: Haadngald PR tont sSarise B 1
frame 219a in Figure 13, four of the five
contacts 21 can for SP“%%%%?%??S ed di ?ferential pairs to carry
signals, separg{ fige BVCﬁHSl&Lh%trﬂeﬁ%ﬁ %ﬁb ?h F‘Igﬁx*&ecl Nt NaLGh matdshicar ry

ground and woul d serve to separate the c urm oriented differential pairs.

The two renfbithitte BOMsATHE SOSlﬁulfﬂmﬁldsﬁEﬂﬁgéé 9 3213Ii¢ bas@swot ds,f oridges ugmber
225 and rear nenber 227) respectively) may remain contiguous with term nal
frame 219 amdsidiet Withdr hauding.10% efter dhkyoverinedd step. dormrdet $oever ar e
ground contacts. The two contacts 213, the contiguous portl on of frame 219
and auxi | i amyFiggsf &311§n2‘2§u&86$1}1§€t§ﬁﬁm1ﬁ§tﬂb aeRlding Pregeisher st ep
in the assenbl nnector p es s 203 in haousin 1 ure 12
denonst r at eP| ﬁiole(fﬁ %S&He uxfeg iﬁ% 58{’]? %&Pﬁ‘ﬁ’lg g?u% g’ﬁ?tg‘?e?)l n
203 enters 3 | adi=l fidAs
%ﬁ?%etrﬁoﬁﬁgré%{tc%pgg—t{&d&r ?%g%ghg@gggéﬁ&l&{rgbe&a R térial ﬁP

203 can remaln wthin cavity y process using) for
exanpl e, an a@ﬁg{(ﬁﬁﬁ afidgds 181gure 13 denonstrates pins 203 inserted into
I

housi ng 21S. gure 1 denonstrates several other steps in the assenbly

pr ocess. Also in the overmolding method shown in Figure 4, the insulative
material forming housing 105 surrounds posts 129. In order to allow
posts 129 to secure to PCB 109 in a subsequent.assembly step, the
overmolding process preferably forms apertures 139 in housing 103.

Features on the mold prevent the injected material from entering

approaching posts 129.



25 June 2003 19 Term nal frame section 219a is severed fromthe remnai nder
of frame 219. Specifically, this step severs termnal frane sgstueRdBoa at
four locations: the two portions of termnal frane 219 that extend fromthe
top of housing 215; and the portions of termnal frane 219 that extend from
the bottom of housing 215. Figure 13 al so denonstrates the nerger of

housi ng 215 and PCB 217. Sol der paste ggot shown) is placed on the pads of
PCB 217. Then) PCB 21? is inserted into recess 247 of housing 215, with
sone pads aligned with posts 233 and ot her pads aligned with a side 251, of
proxi mal end I%ﬁ;@élt@tﬁaﬁ@éov&hanﬂﬁgrrﬁfe&% shewn#i F%ﬁ&%é%ﬁ:ﬁrliﬁé‘ﬂe and
joins the pads with posts 233 and sides 251 of pins 203. Alternately, |aser
wel di ng cafedimiresatkingitharsanid refespheg shanactes eabé edclsahga is ¢he lhur2déed
Figure 15 denpnstrates the final step in the assenbly of connector 200.

Several suBigitkdidgess33b3has exiend desvaen piacent cattests SABRA temminahr oud
201 accept in 3_and, sl eeyes 237 t hat sl eeve 7, [ esi i thin
apertures %ﬁ?ﬁf’g?ﬁ&%%o& ngéﬁshE“ pHer }ypréﬁ,rzéggggﬁi?ggn&) MY de
between th . 0f f t i :Ei r S an
assenbl ed ?Sﬁﬁiéc%‘?“ﬂw@%ﬂﬁ%h%ﬁ hgeﬁ%fa?ﬂgn@f%%g :zlp gg&?%?‘%%

frames utilHgd Ahdtchel f@ea-36% WHiBA ravclB38sss 383) RdDhedl & 3gges of
contacts could be used. For instance) Figure 16a denponstrates a term nal
frame 219' prevides easier antess t@ bdidgest3s8 hthxue ke fearlipr snitaadlinseint. sever al
contacts 213" with fusible el enents 255' secured thereto. As with the
earlier alterAdthougltedbscribedabovprassbeinigtoysirmalded, hetiping)10&rapuldde

connector and serves a_retention function. Fusible elenents 25S can be
sol der bal IT8agdgagsingothesdagthads. yFeeingasge: Bousingd 0Ssad have B¥anect or

to a substrate (n shown) usi bal .l 1d array (B t echnol i 25
June 2003 'R)‘eﬁf%'er F‘V/% Ipé'?ceff’i %%ui‘ﬁ‘ﬁg&%mlaﬁ%&%& ?efrgpma.ﬂglymF ane
219" can hayeq 0 tagk M ress-fit pin 257" and several
contacts 21§flwa§?{%g’9pl n-PﬁHéé%%\?%ggi@nlf As with the earlier alternative

embodi ment s) pessed i Mini?a! pobEbis 9o AthdITReARIPE Lok BftEnacYas @

retention function. The pin-in-paste design utilizes a distal end 259" that
enters a thheugthd1208. (Spécifibamy) contalces 108, Arsalisss chprasicts 12qf 19BRAHR oNn
the substrate (not shown). Reflow of the solder paste secures distal end
255" of contasilm@lizb W5 hireferably bxtmrghirooh dousing|10p. CoguerselBc
denonstrates that termnal frame 219 "' can have one contact 213"' with a
press-fit phausgg 105srronnsisathemmainderafuppenmambes ddBalevebunt t ai
design. As with th rlier alterpative enhodi ments r -fit pin 261 "'
hel ps gr ounH‘q‘HQeﬁﬁﬁgc{PB‘?’ E‘%‘E‘B\?Eé@ %ﬁéﬁﬂ&ﬂewgﬂﬁ_ The surface
nmount cont act Sy t I 63" k t g pot
Shown) - Bent B aseRnqtfteoTiomhel 1n SFRhR ARkl POEREE. 3H4E° |
be used to degokbBaraRQldikasdt bAE MBS PORTF)FBRInAhal hRurkE 83AN! Figure
invention. This alternative enbodinent is simlar to the enbodi nrent” shown
in Fi gures 50ddmmoriyiratels|sevaealt sevesedibriddesr ERT én tbamidleframes ¥ é. aAshange
in the hundreds digit. Aside fromthe differences described bel ow, the
connect or ofiseldi ehrovghivte tine ¢ound brisiges warbrefar te agpgrtisin phterminal

h the other enbodi ments, cont 413 extend

af orenenti oned manners. As w Gt
from | ower rl hééf‘af cl"é%f&s*’r pREECLY e tWSers RMRRENY CPHS%CtlsﬁleO%f‘rFer

Thodi . . .. ' .
Floure 17 SLUShs) B SE PrtBR Tt bl bRt L Betn, AaeRe 2
bet ween ad] achibcbonbache. dlstodiiddoss 402 cx iRl vaen adj acent pins
403. 25 June 2003 21 Bridges 459 preferably resifrde within the housing

(not shown) af FegutdBackantBktliatgs $hepppBarages of idniinudyane Colwithiesi de
within the housing or reside in a notched area of the housing as descri bed

earlier witthoesinzehod wishRiayered bridges 13). Addpetep ¢enybe accomplished,
for example, by inserting tooling (not shown) in selective apertures 163 to

sever one or more bridges 131. The presence of two apertures 163 per



In order to provide a snoother mating surface for contact wth a dual beam
contact (not shown) of a mating connector (not shown) ) pins ZOJur@sa0d3ave a
twi st 471 at an internediate portion. Although shown as a rotation of 90,

ot her angl es are=possi ble. Wile the present invention has been descri bed

i n connection with the preferred enbodi nents of the various figures) it is
to be understood that other simlar nq di ments nmay be used or

nodi fications and additions may be nade“to the descri bed enbodi nent for
perform ng the sanme function of the present invention wi t hout deviating

t herefrom th | nven t be 1] any
singl e enbognfﬁe E 5’(}{0 §ttﬁ%%8§16ﬂ§ L?&&éfﬁr O%teﬁ Sé‘ﬁ%r B F}fﬁ%fm? rdance
with the r?ﬁids@ﬁ?‘l@@to%@@e@@ﬁ ggelchpl ai ns. 25 June 2003 22 Cainms: 1. A
first term nal ane at least partially l|locatable within an insulative

housi ng of anThkguieseftinvdaiting allowsfdraticasteling oo dotrfsifiatian 6f ame,
the first termnal frame conprising: a plurality of contacts; bridges

ext endi ng Deideesn 134 tacachicvemt desised aesildn Rignid bashowspnaqgtossibleh forns a
first beam of a dual beam contact; wherein a second beam of said dual beam
cont act is%aﬁgenwtama'(b@ich.t&wyﬁ%maa&ar@fC%raﬁaet%éeér%remw%lfrqmane 2.

wherei n sa BTEBAALERIE Jrdnant e Bihrhebbred SRR R BV e 2
recited in g 4 coffiGER ?ogad:% cB]‘EEbHB fo \%‘Wﬂﬂ r&theP F %1"&[1 ?&ﬁ‘a 4
In C sald plura 0

The term naI rane as reci erel

contacts resiée, abfsradlp, S6uRseisondd 8f ﬂ@ésdrﬁo@&onéactmfoé séﬁaﬁet frame as
recited in claim2) a portlon of said plurality of contacts reside al ong

one edge ofsigaalk.pAsidistasseddbaveethe peedernifingantionlivraitilinitetl wotHeact s
reside al ong an adj acent edge of said perineter. 6. The terminal frane as
recited in gpedific prrahgemientshowreimifighrd bane i ncl udes a
The two forward contacts 103 can remain contiguous with terminal
frame 111 and with each other. Preferably, the two forward contacts 103
are ground or power contacts. Since the two forward contacts 103 remain
contiguous with frame 111, these contacts 103 are also contiguous with
auxiliary contacts 121, 123 and auxiliary tab 125. As a result, the two
forward contacts 103, the contiguous portions of frame 111, auxiliary
contacts 121, 123 and auxiliary tab 125 can provide shielding to module
101 and to connector 100.
In situations, such as with the alternative embodiment shown in
Figure 4a, where notched area 365 reveals bridges 331, the tooling can
sever selected bridges 331 in any conventional manner. The tooling need
ﬂot enter openings in housing 305 as described with the previous
embodiment.
Figure 6 demonstrates another step in the assembly process. This
step places contacts 107 in housing 105. In order to facilitate placement
of contacts 107 in housing 105, contacts 107 can reside on a carrier strip

147. Contacts 107 are severed from carrier strip 147 and are retained



25 June 2003 23 plurality of termnal frame sections) each associated with
an insul ative housing of a respective electrical connector. 725 Jiif 2003m nal
frane as recited in claim6, wherein one of said termnal frame sections is
a generally mrror image of another term nal franme section. 8. An

el ectrical connector nountable on a substrate and adapted to engage a
mati ng connector, the connector conprid®ng: a plurality of nodules, each
nodul e including: an insulative housing; a plurality of first contacts at

| east partially surrounded by said insulative housing, said first contacts
adapt ed t o WiHgiiyeavife 1Sdhduringethenrsssgeblyerraseds vpingt fneaxamiplecent fir st

contacts; a qugrality of second contacts for engaging contacts on the
mati ng conmBEREFTeNSAdit circuit substrate having conductive traces thereon

ext endi ng bet I ' 1 ntackts. 9. The
el ectrical con ctegt dgéﬁ?%%t?%g% %\0%%3%%%}3\%}@%%8%%@2?3”% ?Fé‘? m? acts of
at least t f ' g,-[rpgs f MAN "W he

el ectrical \%gggrfggfgoér% lgggr ecl %gg%flrggggg%gg V\hgi;%ir n a %oéri{%pg ?glé"d
common t er ifethod, soldet padteridt vy isSpladedwiiipads 19198y af PEBa10bL r or

I mmge of another portion of said conmon termnal frame used with another of
sai d nodul ééhen, PEBILO? igdnsertad into recess 137 of housing 105, with some
pads 149, 157 aligned with posts 129 and other pads 149, 157 aligned
with central portions 143 of contacts 107. A known reflow step melts the
solder paste and joins pads 149 with posts 129 and central portions 143
of contacts 107. This step could also be performed, for example, using
laser welding.

Figure 8 demonstrates another step in the assembly process. This step
severs terminal frame section 111a associated with housing 105 from the
remainder of frame 111. Specifically, this step severs frame section 111a
at four locations: the portion of forward member 117 extending from the
top of housing 105 at a location above auxiliary contact 121; the portion
of forward member 117 extending below auxiliary tab 123; the portion of
rear member 119 extending from the top of housing 105; and the portion
of rear member 119 extending below auxiliary tab 125. This step is
needed only when terminal frame 111 forms more than one sub-assembly
101 as shown in Figures 7 and 8.

Figure 9 demonstrates another step in the assembly process, typically
used with row-oriented differential pair arrangements. At least one
junction 153 extends between mirror image terminal frame sections 111a,
111a’ that reside in housings 105, 105’ for continuity of the differential
pair modules. This step aligns the front faces of housings 105, 105",
Preferably, this step bends junctions 153 to align the front faces of



11. The electrical connector as recited in claim210, wherein said mrror

I mge portions of said comon termnal frane reside in adj acep$ Jumcedoss.

12. The electrical connector as recited in claim1l, wherein said adjacent
nodul es are connected by a junction joining said portions of said conmon
termnal frame. 13. The electrical connector as recited in claim@8, wherein
sai d insul ative housing is overnol ded dtund at | east a portion of said
first contacts. 14. The el ectrical connector as recited in claim 13,

wherein said insul ative housing surrounds at |east one of said bridges. 15.
The el ect r iRARSIPEENHIR0F0Rs Weery baupings 105 105’ anecplacad siderbyhsideat i ve

housi ng i ncludes an,aperture, reveali at | east ope, of i d hyidges. 16.

The el ectr iJwC%P&%éSQ&PW%EWHﬂaH%W%S ﬁfﬂe‘?'e} fw?%ai 'ﬁfxgp%ﬂtw%
extends co : L g, 4: | |00 : 17 I .cal
connect or ;@l orq;é%ﬁlggali{ri\) C a?%%lﬂgﬁee?{eﬁﬁ\égé{)s %@_a@tghl es%%&g%ﬁgﬁg‘%ﬁaﬁgs i's
locat ed out si gRg@fe JadidplBiSan GssdSibldd@oBheetdr TR f6:9NEQ FEsth 28efiBSiofed I n
claim17, wherern said at | east one bridge | ocated outside said housing

resi des i n subasseanblieedOl rarranged side-by-side 2 BuhHassefiRiea51AP cahhe

el ectrical connector as recited in claim8, wherein at |east sone of said
bri dges ar eSefuteoingetpeiysimpcorraspending feasresopm cecbrsw-assemtdy i ,cl ai m

19, further conprising @ franme, residi,ng wi.thin saj.d insul ati ve housi ng and
connected afT Xa“é{rrSHg‘dé‘Fg Fé“i‘?’ fS@grﬁ%@.ser? .he"T LR piretfinegnnect or

connect eq « Bueidh Hrinta B35 QotshoR, obr oA BE LSRN cTar m
20, wherein saihglhghdhghye 9f disbiafs EHMEARDT 100 as a right angle receptacle,
the present invention is not limited to this specific embodiment. For
instance, Figures 10-15 and 17demonstrate the present invention could
be a right angle header. Further, the present invention could also be a
straight connector (not shown).

Figures 10-15 will be used to describe another alternative embodiment
of the present invention. As seen in Figure 10, modular electrical
connector 200 has a shroud 201, pins 203 and a number of adjacent
modules, or sub-assemblies 205.

Shroud 201 will now be described with reference to Figure 15. Shroud
201 has a base section and walls extending from the base section. Shroud
201 can be made from either an insulative material or a conductive
material.

" The walls include a series of grooves 207 that receive keys (not shown)
from a mating connector to aid in the alignment of connector 200 with the
mating connector. The walls also include openings 209 that can receive,
for example, a latch (not shown) that secures connector 200 to the mating
connector. The base of shroud 201 includes apertures 211 through

which pins 203 extend.



reside in a row, and the first and | ast contacts in said row are connected
to said frame. 23. The electrical connector as recited in cl @5rdufd2008rt her
conprising an auxiliary contact connected to said frame. 24. The el ectrical
connector as recited in claim23, wherein'said auxiliary contact fornms one
beam of a dual beam contact, the other beam of the dual beam contact forned
by an auxiliary contact of a term nal fqsmnme of an adjacent nodule. 25. The
el ectrical connector as recited in claim?20, wherein said frane has a

peripheral extent and an open central area. 26. The electrical connector as

recited in cl ®ins 803l eiow baidescribetatAy eeb iR iFigueo IR| k868 plh 2@Ast one

opening for receiving said second contacts. 25 June 2003 26 27. The

el ectrical hasnedistel erxd 243 theat ¢ngageai tine8nating ¢ennensopansi agraxishabud f or
protecting said second contacts. 28. The el ectrical connector as recited in
claim 27, @R 24P thatresides ithia sndmsvagmbéx 2895.| Atbpugheshown\as axt endi ng

therefrom surroundin al second and received within said
shroud. 29. S%@%F&ﬁﬁ’&&sf@mﬁ&q ted in claim 28, vvherei n one

sl eeve surr ouqde Luacfio2)dh 3 gvpgr&e%%g% e TRk Be i pl. coagect or

as recited in ereln sal ermn ses at

| east one ppgj qgéél@%nﬁﬂéséélh%‘lﬁQbSﬂﬁchék 8 §rdt kasHt &Sr'lﬁé@té‘QllS' d‘ﬁpo%éd The
el ectrical connector as recited in claim8, further conprising bridges

ext endi ng batomgpeanast] geceitorseerind 200, btacirsuldGve Aomsidg @ 16f amaka RCBN
el ectrical connector nountable on a substrate and adapted to engage a
mat i ng conn@3¥er, conprising the steps of:

As seen in Figure 11, terminal frame 219 provides eontacts 213 to
connector 200. Terminal frame 219, preferably contiguous, can be
stamped and formed from a sheet of a suitable conductive material.
Although terminal frame 219 may form only one sub-assembly 205, the
figures display a continuous frame 219 with a column of terminal frame
sections 219a that form a number of sub-assemblies 205.

Terminal frame section 219a has an upper member 221, a lower
member 223, a forward member 225 and a rear member 227. Contacts
213 extend from lower member 223. At this point of the assembly of
connector 200, a bridge 229 extends entirely between adjacent contacts
213.

Terminal frame section 219a may have auxiliary contacts 231
extending from forward member 225 and from rear member 227. When

c'onnector 200 is fully assembled, auxiliary contacts 231 may engage
suitable apertures (not shown) in a conduc;tivc shroud 201 for grounding
and shielding. In single ended applications, terminal frame section 219a
may need only auxiliary contacts on forward member 225.

In row-oriented differential pair applications, terminal frame section

219a could also have auxiliary contacts 231 on rear member 227. When



providing a plurality of nodul es, each nodule forned by the steps of:
providing a termnal frame, conprising: a plurality of first 2BJts203
adapted to engage the substrate; and a bridge extendi ng between adj acent
first contacts; providing an insulative housing;, at |east partially
surrounding said termnal frame with said insulative housing; 25 June
2003 27 providing a plurality of secongqgcontacts for engagi ng contact on
the mati ng connector; providing a circuit substrate with conductive traces
t hereon; and connecting said first and second contacts to said conductive
traces on palringitheuwdb-sbeiblics, raatnmbagR0T fadrik tarthines frade The

met hod of making an el ectrical connector as recited in claim32, wherein
sai d secongection{aces the CpMWG@@W@M&@fOWWMCW@SMtM of
maki ng an electrlcajzﬁonnector as recited in claim32, further conprising

the steps SHhentermintaldramensestion fangsbfmandurieashranshuMish this ai d

hroud. 35. _Th t hod_of Ki t jted i

claim 33, RREHFTRER @wm e 2E ”ﬁa{fhé"””ﬁv‘éﬁ FERSEHARS st ep of

surroundi ng ; T@Laé%& Péé foase WohAusaild Slhr}gghat | ve hou3| ng. 36.
ng a

The net hod o connector as recited 1 n claim 35,
further Terminal frame scct10n 219a can also have alignment posts 233

extending therefrom. Posts 233 help align frame 219 during formation of
housing 215, act as solder pads-to secure PCB 217 to housing 211 and
provides optimum grounding to the connector. Posts 233 can be a dimple
formed, for example, during the stamping process that creates frame 219
or the overmolding process that crpates housing 205.

Housing 215 will now be described with reference to Figures 12 and
13. Housing 215 has a front face 235 from which ground contacts 231
and sleeves 237 extend. Sleeves 237 include at least one aperture 239
therethrough to accommodate proximal end 245 of pin 203. The centrally
located pin 203 solely occupies one sleeve 237. In this specific
arrangement, pin 203 carries ground and serves to shield the two
differential pairs described below.

In order to team two pins 203, for example, as a column-oriented
differential pair, sleeve 237 could include two apertures 239. Sleeves 237
reside within apertures 211 in shroud 201 to isolate pins 203 from
c.onductivc shroud 201 as seen in Figure 15.

A cavity 241 communicates with apertures 239 in sleeves 237 and is
sized to receive proximal end 245 of pin 203. A side wall of housing 215
has a recess 247 sized to accept PCB 217. Housing 215 also has
apertures 249, 265 that correspond to the locations of bridges 229 and
projections 233, respectively, on terminal frame 219. Apertures 249



conprising the step of severing at |east sone of said bridges. 37. The

nmet hod of making an el ectrical connector as recited in claim 28Juvd20a3 N
the term nal frame surroundi ng step conprises the step of overnol ding said
housi ng around said term nal frane. 25 June 2003 28 38. The net hod of
maki ng an el ectrical connector as recited in claim37, wherein the

overnol ding step of at |east two of saj4 nodul es occurs generally

si mul t aneously. 39. The nmethod of naking an el ectrical connector as recited
in claim37, wherein the arranging step includes the step of placing the

ki ng-an S et PRGES 2R LEEee ROk A08he 1 RBORAT oolfl 188 o Foling

maki ng an e connector as reci

over ol di ngoSttBRsdvies|seliRted MHEERM DS, APFRsL65 dattoRig pyaes Dgeyd N said
i nsul ati ve housing to reveal at |east one of said bridges. "'41. The net hod

of maki ng allowl RCBr2taltosesnectorcoasa¢ctec21i®d in cl ai m40, further
conprising the step of severing at I|east one of said bridges through said
at | east one Apwithuthe PCB deseribed indheffirséicmmpodimenteef thiccpresemtnect or  as

Sl il 8 0 s B
rect e IR WSS Bl SeYest 00 S SR O GULR S RaSANG Lo Lhe
oI, LR e AL RIICRA,  BellnRE g o0 o
therebetween. The other side of PCB 217 can also include a conductive
trace to carry, for example, ground or can be entirely conductive to create
a ground plane.
The assembly of connector 200 will now be described with reference to
Figures 12-15. Figure 12 demonstrates several steps involved in forming
housing 215. The first step demonstrated in Figure 12 is the formation of
housing 215 in conjunction with terminal frame 219. Housing 215
should encase at least a portion of terminal frame 219, preferably by
forming housing 215 around frame 219.
As discussed above, one possible method of encasing terminal frame
219 within housing 215 is overmolding housing 215 around frame 219,
although other methods are possible. Frame 219 is initially positioned
within a mold (not shown), then a suitable plastic material enters the
mold and surrounds frame 219. As a result, the insulative material of
hbusing 215 encases a portion of frame 219. Housing 215 forms, in
essence, a unitary structure with frame 219. The overmolding process
also forms apertures 249, 265 in housing 215.
As seen in Figure 12, portions of terminal frame 219 can extend from
housing 215. Preferably, contacts 213 and auxiliary contacts 231 extend

from housing 215. Conversely, housing 215 surrounds the remainder of



25 June 2003 29 45. The nethod of making an electrical connector as recited
in claima44, wherein one of said termnal frames is a general bg Jghé 2003

i mage of another said termnal frame. 46. The nethod of nmaking an

el ectrical connector as recited in claim45, wherein the arranging step
conprises the step of placing said nodules having mrror image ternnal
frames adj acent one another. 47. The hod of neking an electrical
connector as recited in claim46, wherefn the placing step conprises the
step of bending said common termnal frame. .A3{.AUSE . Al .f.Al S AS. AAS

A5 N GhgSLr oGO0 B fr 2o BAR il 25/ A0S
L AfAF. A@ f@gﬁfg. ATS A U ASASYE@ VIR Jéf ?EQ' 8 & dmiditibér 245 8 Toar
| wr mhc”Y] caletitb€@P2a] ca] ca] ca] ca] ca] ca] ca] ca] ca _
Ul c”a] ca] ca] ca] ca] ca] ca] ca] c™a] ca] ca] ca] c”a] c”a]ca] calcTaUlca]cTa e 7 P
QA Figure 12 also demonstrates the severing step. This step separates at
least one contact 213 from terminal frame 219. The severing occurs, for

example, by inserting tooling in both ends of apertures 249 to cut bridge
229,

Any of the bridges 229 in terminal frame 219 can be severed. As
specifically shown in Figure 12, the five centrally located contacts 213 are
severed from frame 219 and from each other. In other words, the five
centrally located contacts 213 are discontinuous with frame 219 and with
each other. As seen in Figure 13, four of the fivé contacts 213 can form
two column-oriented differential pairs to carry signals, separated by the
fifth contact 213 in the middle which could carry ground and would serve
to separate the column-oriented differential pairs.

The two remaining contacts 213 (i.e. contacts 213 closest to forward
member 225 and rear member 227, respectively) may remain contiguous
with terminal frame 219 and with each other. Preferably, these two
contacts 213 are ground contacts. The two contacts 213, the contiguous
portion of frame 219 and auxiliary contacts 225 provide shielding to
connector 200.

Another step in the assembly of connector 200 places pins 203 in
housing 215. Figure 12 demonstrates housing 215 prior to pin insertion.
Proximal end 245 of pin 203 enters aperture 239 of sleeve 237 and cavity
241 of housing 215. Pins 203 can remain within cavity 241 during the
assembly process using, for example, an interference fit. Figure 13
demonstrates pins 203 inserted into housing 215.

Figure 13 demonstrates several other steps in the assembly process.
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10% u& () - FI;a g %’i%& Ip%)sis %%‘ acx)'xg s%es 251 of pins 203. Alternately, laser welding
can be used. Figure 14 displays an assembled sub-assembly 205.
Figure 15 demonstrates the final step in the assembly of connector
200. Several sub-assemblies 205, arranged side-by-side, enter shroud
201. Shroud 201 accepts pins 203 and sleeves 237 so that sleeves 237
reside within apertures 211 and pins 203 extend from the base of shroud
201 and reside between the walls of shroud 201 for protection. Figure 10
demonstrates an assembled connector 200.
Although both embodiments described terminal frames utilizing all
press-fit pins as contacts 103, 213, other types of contacts could be used.
For instance, Figure 16a demonstrates a terminal frame 219’ having one
contact 213’ with a press-fit pin 253’ and several contacts 213’ with
fusible elements 255’ secured thereto. As with the earlier alternative
embodiments, press-fit pin 253’ helps ground the connector and serves a
retention function. Fusible elements 255’ can be solder balls that are
subsequently reflowed to surface mount the connector to a substrate (not

shown) using ball grid array (BGA) technology.
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press-fit pin 257” helps ground the connector and serves a retention
function. The pin-in-paste design utilizes a distal end 259” that enters a
through hole (not shown) filled with solder paste (not shown) on the
substrate (not shown). Reflow of the solder paste secures distal end 255"
of contacts 213" within the through hole.

Finally, Figure 16c demonstrates that terminal frame 219" can have
one contact 213" with'a press-fit pin 261" and several contacts 213"
with a surface mount tail design. As with the earlier alternative
embodiments, press-fit pin 261" helps ground the connector and serves a
retention function. The surface mount contacts have a bent tail 263"
that rests on the substrate (not shown). Bent tail 263" is then soldered
to the substrate.

Figure 17 will be used to describe another alternative embodiment of
the present invention. This alternative embodiment is similar to the
embodiment shown in Figures 10-15 and will use the same reference
characters, save a change in the hundreds digit. Aside from the
differences described below, the connector of this embodiment could be
assembled in any of the aforementioned manners.

As with the other embodiments, contacts 413 extend from lower
member 423 of lead frame 419. Differently than the other embodiments,
however, pins 403 are unitary with lead frame 419. As seen in Figure 17,
pins 403 extend from forward member 425. Similar to bridges 423

between adjacent contacts 413, bridges 469 extend between adjacent pins
403.
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reference to Figures 4 and 4a, respectively.

In order to provide a smoother mating surface for contact with a dual
beam contact (not shown) of a mating connector (not shown), pins 403
can have a twist 471 at an intermediate portion. Although shown as a
rotation of 90°, other angles are:possible.

While the present invention has been described in connection with the
preferred embodiments of the various figures, it is to be understood that
other similar embodiments may be used or modifications and additions
may be made to the described embodiment for performing the same
function of the present invention without deviating therefrom. Therefore,
the present invention should not be limited to any single embodiment, but

rather construed in breadth and scope in accordance with the recitation

of the appended claims.
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1. A first terminal frame at least partially locatable within an insulative housing of an
electrical connector and adjacent a second terminal frame, the first terminal frame
comprising:

a plurality of contacts;

bridges extending between adjacent contacts; and

an auxiliary contact which forms a first beam of a dual beam contact;

wherein a second beam of said dual beam contact is formed by an auxiliary contact

of said second terminal frame.

2. The terminal frame as recited in claim 1, further comprising a perimeter, wherein said

contacts extend from said perimeter.

3. The terminal frame as recited in claim 2, wherein said perimeter bounds an open

central area.

4. The terminal frame as recited in claim 2, wherein said plurality of contacts reside

along one edge of said perimeter.
5. The terminal frame as recited in claim 2, a portion of said plurality of contacts reside
along one edge of said perimeter and a remainder of said piurality of contacts reside along

an adjacent edge of said perimeter.

6. The terminal frame as recited in claim 1, wherein the terminal frame includes a



10! 1 10%b& ()-! 10%& ()-109%& ()-f#@d0%é& ()- 10bb 10bb 10bb!+ "10%b& ()-
aUUXKXYYYYY} r g\ = 10! y#S- 10%& ()- 10b 10b 25 June 2003
10b0! 10%& ()--! Y 10%b& ()-Y! 10%& ()-!! 10%b& ()-YYZZ[:\/]A2g\ =

10!1110% & ()- ! {FM 10%<0<& ()- @M 10%& ()- @t ! 10%<& ()- t!10%& ()- 10%

<& ()-/]17_ A r st zI APL 1, #@O0% () - 10<< 10<< 10<<!'S) " 10%<& ()-99)
"10%<& ()-9! 11 10%<& ()-"!1110%<& ()- " waMdbcdz[ 9"P1 111Y 10% & ()- |Y
109& ()- !'3M 10% i & ()-!3M 109& ()-!h3# 109& ()-&L0%& ()-dd enfffff gvlbC

;!Tﬁhi@;fgﬁe;w b 1eA8° raég‘@qff.)oggo/g&%/@s@%@ W{Wsuﬁ% h%%f(@ A
10% u& ()5 OA0LSifoai bdremggpmmmr S4

7. The terminal frame as recited in claim 6, wherein one of said terminal frame sections

is a generally mirror image of another terminal frame section.

8. An electrical connector mountable on a substrate and adapted to engage a mating
connector, the connector comprising:

a plurality of modules, each module including:

an insulative housing;

a plurality of first contacts at least partially surrounded by said insulative housing, said
first contacts adapted to engage the substrate;

bridges extending between adjacent first contacts;

a plurality of second contacts for engaging contacts on the mating connector; and

a circuit substrate having conductive traces thereon extending between at least some

of said first and second contacts.

9. The electrical connector as recited in claim 8, wherein said first contacts of at least

two of said modules are from a common terminal frame.

10. The electrical connector as recited in claim 9, wherein a portion of said common
terminal frame used with one of said modules is generally a mirror image of another portion

of said common terminal frame used with another of said modules.
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12. The electrical connector as recited in claim 11, wherein said adjacent modules are

connected by a junction joining said portions of said common terminal frame.

13. The electrical connector as recited in claim 8, wherein said insulative housing is

overmolded around at least a portion of said first contacts.

14. The electrical connector as recited in claim 13, wherein said insulative housing

surrounds at least one of said bridges.

16. The electrical connector as recited in claim 14, wherein said insulative housing

includes an aperture revealing at least one of said bridges.

16. The electrical connector as recited in claim 15, wherein said aperture extends

completely through said insulative housing.

17. The electrical connector as recited in claim 13, wherein at least one of said bridges is

located outside of said housing.

18. The electrical connector as recited in claim 17, wherein said at least one bridge

located outside said housing resides in a notched area in said housing.



10@ abcpirg\= 1 10@#- 109% & ()- 10 10 10 1! 109 ()-!y& 10%WNV& ()-y&
10% ()-1110%[& ()-pstaz{|)2z[PE: 1 10@10( 10( 10(1 ! 10% & ()5 June 2003
91 109% (& ()-s! 91 109& ()-s!{ 9110% (& ()-s 10% & ()-}COdEPE: 1 10@

10( @ 109& () -, y#109& () - @10% () -, 109%& () - 109 () - #S@.0% () - Ch1PdEPE:
10@ 10( @ #109%&' () - @ 10%&' ()- 10%& ()- 10% ()- 10%& ()- 109%& ()- 0adEPE:
10@ 10( S2#109%& () - SO#L109%& () - S, 109& () - @* #109%& () - @$H109%& () - @

109& ()-aAbC 1 10@ 10(y#109B& () - 10%3&'2%- #S-109B& () - 10 10

10S8#109%& () - S4

19. The electrical connector as recited in claim 8, wherein at least some of said bridges

are discontinuous.

20. The electrical connector as recited in claim 19, further comprising a frame residing

within said insulative housing and connected at least one of said first contacts.

21. The electrical connector as recited in claim 20, wherein at least one of said second

contacts are connected to said frame.

22. The electrical connector as recited in claim 20, wherein said plurality of first contacts

reside in a row, and the first and last contacts in said row are connected to said frame.

23. The electrical connector as recited in claim 22, further comprising an auxiliary contact

connected to said frame.

24.  The electrical connector as recited in claim 23, wherein said auxiliary contact forms
one beam of a dual beam contact, the other beam of the dual beam contact formed by an

auxiliary contact of a terminal frame of an adjacent module.

25. The electrical connector as recited in claim 20, wherein said frame has a peripheral

extent and an open central area.

26. The electrical connector as recited in claim 8, wherein said insulative housing

comprises at least one opening for receiving said second contacts.
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28. The electrical connector as recited in claim 27, wherein said insulative housing has at
least one sleeve extending therefrom, surrounding said second contacts and received within

said shroud.

29. The electrical connector as recited in claim 28, wherein one sleeve surrounds two of

said second contacts.

30. The electrical connector as recited in claim 8, wherein said terminal frame further

comprises at least one projection for interacting with said insulative housing.

31.  The electrical connector as recited in claim 8, further comprising bridges extending

between adjacent second contacts.

32. A method of making an electrical connector mountable on a substrate and adapted to
engage a mating connector, comprising the steps of:
providing a plurality of modules, each module formed by the steps of:
providing a terminal frame, comprising:
a plurality of first contacts adapted to engage the substrate; and
a bridge extending between adjacent first contacts;
providing an insulative housing;

at least partially surrounding said terminal frame with said insulative housing;
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providing a plurality of second contacts for engaging contact on the mating
connector,;

providing a circuit substrate with conductive traces thereon; and

connecting said first and second contacts to said conductive traces on said
circuit substrate; and

arranging said modules.

33. The method of making an electrical connector as recited in claim 32, wherein said

second contacts are part of said terminal frame.

34. The method of making an electrical connector as recited in claim 32, further
comprising the steps of:
providing a shroud; and

connecting said modules to said shroud.

35. The method of making an electrical connector as recited in claim 33, wherein the
terminal frame surrounding step includes the step of surrounding at least one of said bridges

with said insulative housing.

36. The method of making an electrical connector as recited in claim 35, further

comprising the step of severing at least some of said bridges.

37. The method of making an electrical connector as recited in claim 32, wherein the
terminal frame surrounding step comprises the step of overmolding said housing around said

terminal frame.
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38. The method of making an electrical connector as recited in claim 37, wherein the

overmolding step of at least two of said modules occurs generally simultaneously.

39. The method of making an electrical connector as recited in claim 37, wherein the
arranging step includes the step of placing the simultaneously formed modules adjacent one

another.

40. The method of making an electrical connector as recited in claim 37, wherein the
overmolding step includes the step of forming at least one aperture in said insulative housing

to reveal at least one of said bridges.

41. The method of making an electrical connector as recited in claim 40, further
comprising the step of severing at least one of said bridges through said at least one

aperture.

42. The method of making an electrical connector as recited in claim 32, further

comprising the step of severing at least some of said bridges.

43. The method of making an electrical connector as recited in claim 42, wherein the

severing step occurs subsequent to the surrounding step.

44, The method of making an electrical connector as recited in claim 32, further
comprising the step of severing said terminal frame from a common terminal frame used to

form more than one module.
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45, The method of making an electrical connector as recited in claim 44, wherein one of

said terminal frames is a generally mirror image of another said terminal frame.

46. The method of making an electrical connector as recited in claim 45, wherein the
arranging step comprises the step of placing said modules having mirror image terminal

frames adjacent one another.

47. The method of making an electrical connector as recited in claim 46, wherein the

placing step comprises the step of bending said common terminal frame.



