WD 03/ 012928 PCT/ US02/ 24762 ELECTRI CAL CONNECTOR ASSEMBLY HAVI NG | NSERT
MOLDED TERM NAL MODULES Background of the Invention This invention

general | ywoaBat®ssto the art of electrical connectors andpcparsor/earbarly, to
an electrical connector assenbly having an inproved structure that
facilitates its manufacture. An electrical connector assenbly typically

i ncl udes sonme formof insulative, or dielectric, housing which supports a
plurality of conductive terminals. The termnals typically have contact

portions for engagi ng lgKecRRICAINEONNEETORASSEMBRY OPPOSi ng  connect or,
along with tail por}ikwﬁ ﬁ?ﬁﬂymﬁiﬁfgﬁ%@ﬁﬁﬁrnﬁﬁﬁi#r to conductive
traces on a printe T . el ectrical
connectgr assenbly incorpqQrates very thin termnals nounted in a

di el ect&ﬂ%ﬁ;@ﬁ?ﬁﬁ%ﬁ‘%t al shield surrounding: part of the mating
portion of thea: t ] d. f or med
b conduct | ve haar e aneARg Ry o (B P LR o e 2B FEY o,

ri ght - amgblectricairvoandotor asdeaiblyrhanihg at on@roped sttuethire that fagilttatbodys damrfactwie. ch
mates with an opposi ng connector, This connector includes a .forwardly

proj ecti ng mARiSRGIARHCEBCERERSTgm Bl HEPISHIY MEAeY omte fopm Of BSB¥RIF boar d,
and a s'%:fba ]%@/ ] ] r { {0 t.hat: 0j ect

rear war gﬁ/ r()ir}?a revggﬁ?gié@bg%qﬁll%ﬁ (F)}E&BI?%%CQX&%@%lsé@elt%?@gunds t he

f or war dtypiqailgjheed cangpchrpditiogs fmdngdgingkkeaqmmtiestoditermiteds of @i dpppesingi ons ar e
bent generally at right angles downwardly for connection to an appropriate
conduct FRRRCEHE.AANE Bigh RilHortAns dOrterpgpoThig £ HeT et dpoRe i Eh i EALBRed i n

fabri Ca%ﬁ{f@d@{g&ﬁfﬁ&a&@hrﬁgﬁ'ﬂl‘émor assenblies of the character described
i medi atel'y above. For i'nstance, one nethod of manufacture involves
stitchi ng thOnteypedfalestriztabecainectot assenblptincorfreateeedry tlein temeatdlnmohaieed imf t he

housing. This.  process is very slow and_results in lowtermnal retention.
I'n or def diedeehi hausing Witea metal Fluigld suprgipding part of the metisg RAEPGE the he wal |'s of
t he con i i I I i nal s
i suchogipags AadhbRd THS il RED Elatkls forile of itcfle 4af AT

br eaki ngnaikampk dfeudi cigmeetbt ssserhbiyhs otightangledasoaneosiabatmadings toAl gmted

stitched termnals nust have a m ni nrum:stiffness_to prevent their buckling
during FiEastRqaghandrybich matesygdan ernpsing cppnackr mlhi conperieigcladssdnsi der abl e

o t o panv el AR IE chAbheRnl LDRIB B b HBHORLE aplde are

connect iepidabédyepartingithat supports tafliokisornhdt peoj putirertreardly fromi 4 relofacdof the

housing. A metal shell surrounds the forwardiy pli‘éj“e\_cting mating end of the connector. The

tail portions are bent generally at right angles doWﬁWérdly for connection to an appropriate
conductive circuit on a printed circuit board. o h

Problems are encountered in fabricating electrical connector assemblies of the
character described immediately above. For 1n§ta;nce, one method of manufacture involves
stitching the terminals one at a time into the reeufrx '%’cléi;jllrlinating face of the housing. This
process is very slow and results in low terminalwr‘e;e‘ntion. In order to maintain the desired
small size of the connector, the walls of the connector housing must be made very thin.
Stitching of the terminals in such a housing r‘ha{yfflefs:\:l‘l‘t in either bending of the terminals or
breaking of the housing walls, both of whicﬁaillré]‘ i;ii&ésirable.

Also, stitched terminals must have a mlmmum stiffness to prevent their buckling
during insertion. The stiffness results in terminallé Ahéx}ing a considerable thickness and

because the tail portions are left unprotected, they are often bent or displaced from their

proper relative positions for connection to the conductive circuits on the printed circuit board.



WO 03/ 012928 PCT/ US02/ 24762 Anot her net hod of manufacture involves: the
nol ding of a housing over all the termnals. One problemw th this approach
is that |wog3pomeg ons of the termnals are contained w t mcm/usez24m6t ded
housing, and this results often in quality problems and low quality yields
because the Asothemmbthodobmaiifhctord invelyes, thapmlrhng Dfla hiwsing aesall ¢ spaci ng.
The flow of plastic.inta.the m)ld force hat often the

t er mi na‘le’ém’ﬁ*ﬁkf‘ Siermrolle; vyith happrosat lsﬁﬁﬁ)ttq 191 %“ﬂp? Eean@ %%f mi nal tail
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along w't ends formed 1n The angled termnals ke It extrerrely

di f fi cudualityoyiehis é’ed:auﬂ@thé tedminad$ alterda!fftce}t it0 suppsrtiim thefralegiredpacihg y Therflow

connect o re UI cant | eve ortions that hold e _cont act
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i nvent i on |s irect to so V|ng these various pr obl ens and providing a
uni que anessmfrthd: tetiniraisp albing withtthe berids fmrredlmﬂmrmhgbﬁftemumis makenanuf act ure

and provides_ considerable s ort for the.te | s of the connector

assenbl Sxtrem ey C‘Bﬁ‘totlwﬂlfﬂﬂ’/]gﬁﬁ of theerpinals in P](rﬁﬁ? glglflalgf MY PAVEHEF on is to
rovi de, scri bed

that fac?fvﬁ%é*k@% B Bl bR e e R At o e

i nvent i exmtildveed poaivie @twsuaﬂysﬂlmmyeyl naqmirnjamﬁtia)nlabsupporft to prevenit badakagedul es,

each supporting different sets of' termn | s that are_insert nolded in the
modul es. TheThoPgsg myeniepisdieeeting! VlH% %gaf}%laa ema§ MreRANS bl ens

and T achlibl AR ahiBnHHRROL wifln fs@fénug}lg ofonthol i RAGE B BHRIes The _use
of tvvo erengagi ng term na LOWS nore reedomlnthe wi dt h
and IO@caisid@fabwsubbertt“@‘rtmtwhmalstbfmmmnnsd’teﬂdssembdyends around portions of
the nodules to forma subassenbly. A dielectri c body is nol ded about
portions of the term nal nodules and a portion.' of the shell, i.e., the
SUbasseQﬁ%larﬁ %ft@é)inqrehﬁﬁl nodul es and shell together as a si ngl e unit., The
term na nodul es have contact portions that are encl osed
within the Agfeatrabbigedt ot inedrtiopds toippomde hatwend énproved wlactdbal from the
nodul es to engg&iﬁéapproprl ate conductive circuits on a ptfl nted circuit

i

: boar d. CEBHEHO hagpetendaseribed dhatheeilitaiss e pBHIHG hEE0% he termi nal

nodul es may hav itate

hol ding the s If%é ?ﬁrﬂ&g%?g%eqﬁ%\é@gge F&{ﬁfé} tgyaﬁtsgﬁbﬁﬂg?lgd%ﬁéﬁdnﬂgagl ng
posi t i orAthaRGbelks, e@d&lﬁs@peﬁin@eﬁffﬁmttsh’e dfMMMaBdre (6] Irmﬂddzdhatthafral nt ai n

the nodules in_proper relative positions:in the subass rrblsy The ousi ng
of one mgdules ',E]@ﬁ,mp ing effethgse terminal modules reduces alignment problems and facﬂltates

the support of the terminals within each module The use of two, interengaging terminal

\: (r

modules allows more freedom in the width and locatlon of the terminals. A metal shell
extends around portions of the modules to forrm ;j subassembly. A dielectric body is molded
about portions of the terminal modules and a1;ort10nof the shell, i.e., the subassembly, to
hold the modules and shell together as a single unit. -

The terminals of the terminal modules have contact portions that are enclosed within
the metal shell and tail portions that extend outvva:rdly from the modules to engage
appropriate conductive circuits on a printed 01rcu1t board Both the metal shell and the
molded housings of the terminal modules may have lockmg projections molded by the body
to facilitate holding the shell and modules in assembly Complementary interengaging

positioning members are provided on the two termmal modules that maintain the modules in

proper relative positions in the subassembly. The,housmg of one module may include a



2 WD 03/012928 PCT/ US02/ 24762 pol ygonal nounting post that is received
within a "conplenmentary shaped hole in the other nodule. |In accordance
wi th one woimoipas aspect of the present invention, the npdulEs22476pper at e
to forma conbi ned connector housing with-two forwardly projecting mating
por t i ondolyerBalmReuting pept thatds (reeivad Withiyy eeplementaryshepesi indeintthe Qg'lemat i ng
portions, 4.k the preferred enbodi ment, t:he term nal nodul es each include a
forwardl'y projecting cantilevered |eaf, and together the two nodul es
cooper at i vel yin dedorduirca wihtond $ripeiphl Apecd bf filRréseniacéion, M s@dlies. The
| eaves are spaced fromeach other 'to forma receptacle therebetween for
recei vi $§OREIYE tRyfop@ra ¢aspbined eonnepporiusing sothe forvardishproiegting Inetieg ed | eaves
have in ' ' : term nal g cont act rti are
tpgjfntio?j%.e "S[‘gg fﬁ%ﬁe{el gl_qel{%g\gefsias %QHIO‘J.Q ?hatt surrOLHl%gzheﬁ%{n@ﬁE% pgx]%op% 2]312@% s,

exposed ng "~ means, “suc are

pr ovi degrafarréd@nbaitnchieuetathihganesildstath BREAR HRrrdlQWrekctifiaiahtifefee! d
the leaves in their respective positions. ‘According to another aspect of

t he i nvéentiand, togatler the Ayayapdulpssaopertivelp defihonmatipg pprsioniof ghefaounscidre r ear

faces of .the.h Pyl of . the rm ngl odules. The housi ngs . include q"
retenti 3?lstef)n§rl¥‘io%ﬁlesl_e eﬁt?r%érpgc%&aﬁ Iinaelaﬁai/OF .ﬁaéﬁn%%iﬁep‘&aﬁlg%eﬁqehﬁ%ﬁnﬁ%ns to
hol d t heedeRlihg PPIgipdfigon 6 anf0pPPsihg E:éﬂn;%&tbi/. ETRO&tileRBd 163/88havRRh@ELS |
features and advantages of the invention will be apparent fromthe

f ol | owi wgPerersiaresd apetherterpiinas contre poitivns arerrapesedronvihess fades. heestimpanyi ng

o "oy Bisratshl indloo Bhi el alPalhRl b 9% ARk e Bk ot B e 1"
r ef er eneatel Shdlg Ho®l theWeAes BEBSF FRpédtive haBond. N conj unction with the

acconpanyi ng drawi ngs, in which |like reference nunerals identify |ike
el enents in tAsgordingyterassthanaspieet offihicinvertiog, the térmizalphavepeit portienyi ew of an
electrical. ' ssenbl onst ruct ec

conhect.or _asse d. in. accordan ith the
o F e pRBYessFRRES e B R R heund BRAGRD R Bl sy o
the' congesidi poreGRThANAr&parfihly mbldel hboutIhd Hiltpdeicnd iELMUEME A pbltfensn but
with .the nol ded rear body portion renoved for «clarity, and illustrating a

connect propsubigiemobyions| G 4 is a rear perspective view of the subassenbly
of FIG 3, Wdtﬂerto%?ec%? %e%lruxgshén%l a%vantagéé ofj:he invention will be apparent from the

following detailed description taken in connection with the accompanying drawings.

Brief Description of the Drawings

The invention, together with its objects and zﬂ'\le advantages thereof, may be best
understood by reference to the following descriptibh taken in conjunction with the
accompanying drawings, in which like reference ir'\i;l::merals identify like elements in the
figures and in which:

FIG. 1 is a perspective view of an electrical connector assembly constructed in
accordance with the principles of the present iili;;:ﬁtion;

FIG. 2 is a rear perspective view of the connector assembly of FIG. 1;

FIG. 3 is the same view as FIG. 1, but w1ththe molded rear body portion removed for
clarity, and illustrating a connector subasserﬁl:oi}'f“zz- :

FIG. 4 is a rear perspective view of the subassembly of FIG. 3, with the metal shield

removed for clarity;



removed for clarity; 3 WD 03/012928 PCT/ US02/ 24762 FIG 5 is an expl oded
vi ew of the connector subassenbly of FIG 4, illustrating the term nal
nodul es swpasaimds and vertically spaced apart from each otPlaaryso®43626 is
the sane view as FIG 5, but taken fromthe top; FIG 7 is a sectional
view taken aFdngs Isianeexplofled ficH @ thd corfb@or Sibassembiyeali Fle #silesttting thé ew of

thetopter nal dul e a ternati.ve . confj ration of the tail
portiond r%h ﬁ’?‘?‘?ﬁtgwmﬁ{]@r{]@ﬂ Y Spacegapar fom ‘?f’é'ilgf of the top term nal
modul e of FI G1G8& 1s"fh%an4@v1'e§/a§1§@d§ thk B¥ah 68RAke YipsW Of the top term nal

module of FIG 8; and, FIG 11 is a perspective vi ew of an the steps
i nvol ved in Eé@eﬁhlasegtlmrtaévrewmbmmng)]ﬁne’i ﬁie»fFfGe]r)tl on together. Detailed
Descri ption e Pref erred.Enbodi nents Refe flrs to FIGS. 1 and 2
Che 1 nuent 1 of 1< FaTHRHIAR Y of Do Eameo Rk cith s AHORaING 14

whi ch I§Oﬂ%§§mnqg‘tﬁé’@{plﬁ,ﬁmrgro@{ﬂettgnﬁflalgl stinct el ements. The connector 14

is illustrated as a right-angled recept’acl e connector, although it will be
under st ood t F&b. 9 se pempecttigiies ocﬁthetthptqnmﬁﬁlentodu]le\oéﬁ‘lm}o& may be
incorporated_into other forms gnd styles of conne t or The connect or

el ements incF tfgeloalsﬁasicize%?"apg? VIR ohiba fraisrmigal Ufeﬂgm Rg&do, 32,

(FIG S) whi gftaf1e BdikdhBlivg vaaf bp A body
portion 18 is eosj\ll)er porWonégglfeméﬁgmnvgg;eﬁé%%gsﬂgg@th% 6 eecgogﬁgll 16
in or dethetmvdmbdtdsgedlermdul es and shell together as a single assenbly. This
body portion 18, as illustrated in FIGS. 1, 2 and 7 defines the rear of
the connector and it al so encl oses portions of the conductive term nals of
t he con TR DLPS BTl have portions that project
forward yﬁ‘tﬂ(éEl it gﬁgﬁng%“f‘%gl)por IJJfcg%gﬁ)g’d“ﬁ‘?{ﬁsconnect or. The connector 14
illustrated Rsfeanmg fitst teaFigiSed and2rtke inventicacia fitusttatedns aeleptricalconnedornr i nt ed
circuit boa Th fore, the antllevere mating portions 20 and their
associ aggﬁﬂﬁ& is assgmyhles r&@lp}‘“ ]*@’é’%dl%}ﬂ eMis BRepmpegion i el t o
the ci ﬂﬁl‘éfr%te@ Q&b ﬂ Fglef‘d Je@%&?éf»‘édnﬂgcﬁo q}fh&%Tz G Q1 JebudBR¥stddaGhatdfe @

plurality o mount P ost's or Insértioffinto appropriate nounti ing

hol es |pruhdaplesofthelptesbmanvler(tllootrneszma:\moorpai’a&dsﬂﬁeIoltheiﬂiomﬁ&yldlstydﬁsuﬂe a pair of
mounting feet 24 which extend through the body portion 20 and which

proj ect C‘?I@SPR%%‘ dly thereof for connection, as by soldering, to appropriate

.....

(FIG. 3) which are partially enclosed by an extenor metal shell 16. A body portion 18 is
molded over portions of the modules 30, 32 and the shell 16 in order to hold the modules and
shell together as a single assembly. This body portlon 18, as illustrated in FIGS. 1, 2 and 7
defines the rear of the connector and it also encloses portlons of the conductive terminals of
the connector. The terminal modules 30, 32 have port1ons that project forwardly to define
mating portions of the connector. The connector 14 111ustrated is a right-angled connector
adapted for mounting on a printed circuit board Therefore the cantilevered mating portions
20 and their associated metal shell 16 preferably extend above, preferably parallel to the
circuit board, while the housing body portion 18 mey include a plurality of mounting posts 22
for insertion into appropriate mounting holes in the circuit board (not shown). The shell 16
may include a pair of mounting feet 24 which exteﬁd through the body portion 20 and which
project rearwardly thereof for connection, as by soldenng, to appropriate ground circuit traces
on the circuit board for grounding the shell. Each of the two terminal modules 30, 32 also

support a plurality of conductive terminals in two d1st1nct sets of terminals, each terminal of



on the circuit board for grounding the shell. Each of the two term nal
nodul es 30, 32 also support a plurality of conductive termnals in two

di stinct wetos/oof2g erm nal s, each term nal of 4 WO 03/ 012928 TRSV2/862/ 24762
whi ch preferably includes nounting tails 26 (FIG 2) for connection, as by
sol der i mipichtmyefesgbhy mphidas mounting fiatls 26 GIEs 2pfor comechion; as by balderthg, | G 3
illustrates a connector subassenbl 8 tthat is forned by assenbling the

y v
term naﬁpwtﬁglr%t,tr%“fsaﬁ(ﬁ}_‘et%@ugﬁﬁq 116 together; FIG 4 illustrates the
connect or  SHRASHEABN L c¥hdeBiol Bfbasdibly 2GRS 13! assdr@lirghe FI GS. S
and 6 show the two termnal nodul es 30,” 32 separated from each other. For
pur poseserimgnad nodulee @0 32 361 the shelbk togéthen dUG. 4 dlmbratehthe"coopectarodul e, and

cnder ot o6ty ERad bl BrEnarEry ekt MIGY a6 Bbt RO FImiRel r ot oo

and t hat,qhag 3b &5 patatdiOdth 8ScH BiHer? bk Sheteh, "Tb@NE 50 M be ktdeq and

e? ??oi"féﬁﬂlp

other orientations in connectors of the rnvention. The shell 16 maybe
st anpedtamdhé Gropt thadubyrshmetuleB avillde defeoaptossain Grogtoni” mheduds) giouglp it
| ocati ng rrgans ar eB(Er ovi ded between the 'shell 16 and th

: t wo dul e
cant i | oVl BEURGREPefh ek hes AR S CHECSGRE o ehOatn e AHsaeH, 204 Fidt
Speci fi . 0 Bl G815 i@ Ao and il
porti Ong?eldfthﬂwg@énﬁ%tﬁ%‘shrggf E%uﬂrlrlg% egengsgﬂ%lrﬁ glgk?hlgﬁtvw seOtf or nee%ta'?lﬁggrieni(%ﬁg%&%ﬁe
di stal ofthedpvennds. t hereof. (FIG 5.) As best seen in FIGS. 1 and 3, the
shell 16 is also preferably fornged with inwardly bent |ocating tabs 48
which move e edibi g basARe ouh BT oM Lepart] BHETBBREHE
cantile ' ) i ul der
port 1 ont SRl fodiytcant e MBIELE B e B OB b 48 10
mai nt ai vadthevecahpartienedsd lpdd theogiotd spated fiehr eack bther. veperifsphy.ed spasi t i ons.
This allows the cantilevered portjons= 44 to have a small thickness which
hel ps t Be¥deBlEhe and /e thy moglilféar&ﬂe‘feﬁ@ %HW@C@&}&VEH%QE?S ﬁgolglﬁ&qr t abs 48
are pref ' Li I that C ' ce
t her eonoﬁﬁggségg‘ll@ta gg?rhlﬂ\r%?}%t%?%@se)t 1 gg g%et"?@%@d %%?e{s?%eﬁg\{ﬁgg@ﬂii n1 pl ace
wi t hi n tahe3sthekhelllf ismidoqirbferablyefbrmad with imyadlydentiocatorgstabs™d8 Whish nseen i n

FIGS. 1 and 3, the netal -shell 16 nay further .jncl yde a doye-tail
conf i guiedl ngiches %Wbmiheﬁhﬂhtsdqoﬁlémflﬁémé@ﬁéﬁ 93PHiei"?r§&|§ﬂ‘iI‘88§12%oF]F‘? BIFESi on as

it fits : ' £i0mn .af ent ' dul es 30,
55" The *BREpRBE hi¥as ARG BURIGEE Ao BN ARl (OSBRI AR, (DT €0
shel | i mocatih@eidk 48 eslnairansie astiloverpd puitibas 44 in thisir rélativedy spaoed pabitiomst ai |

seam Spring arns 54 are stanped and fornmed out of t sjdes 16a qof the
shel | 1@his allows the cantilevered pogtri)ons 44 to have a small tﬁclmess Whnelch f‘ﬁﬂps to]keep 816

overall size of the connector small. The shell tabs 48 are preferably biased inwardly and
thereby exert a compressive force thereon that assists in maintaining the cantilevered portions
44 in place within the shell 16 in both mated and ‘i;,;lmated conditions.

As best seen in FIGS. 1 and 3, the metal:shé;ll 16 may further include a dove-tail
configured seam 50 that maintains the shell in itéi:;,hroud configuration as it fits over the two
cantilevered portions 44 of the terminal moduléé 3 0, 32. The shell is preferably coined as at
52, in order to expand the metal shell in a localizeid: area so as to provide a tight fit at the
dove-tail seam. Spring arms 54 are stamped anci 1f31:fned out of the sides 16a of the shell 16
and will engage the shield of an opposing connetczzl"‘cgrki'hserted into the receptacle defined by
the cantilevered portions of the two terminal moéiuiés and the shell 16. FIG. 3 also shows

that the shell 16 may include a pair of retainers, that are illustrated as vertical projections 56

that are formed on opposite sides of the seam 5 0 and along the rear portion of the shell.



and wi Il engage the shield of an opposing connector inserted into the
receptacle defined by the cantilevered portions of the two tenninal

nodul es awo wdheszhel | 16. FIG 3 al so shows that the shelrcTaGowedr6t ncl ude
a pair of retainers, that are illustrated as vertical projections 56 that
ar e f orHesse ortainpys i areresteinted inof keyher detahd 5@mmddn tHedo terinenat smduleor t i on of
the shell..5 03/ 012928 PCT/ US02/ 247%62.-These retainers 56 are received
in a keYUSBE 3 ot,, 5,8 formed in the top terninal module housing 34. As

seen in Fl G adgednNf FPQDY, tROBSdyWdriiéh i@ﬁira%fs:ﬁ?efgfaﬁfyﬁﬁ@lﬁ&y oVR e AuaE the

shell and term nal nodul es covers the she retainers 56 to not only hold
t he sheleiminel mhéulassmietd the sialk retaaiesn56 o ras silytholditheshell toght hesembhnba0

t oget her,. The .housi rtion_34 of the t t erm nal ule 30 may include
L00a 1 o Gyaairarroliel Bt o deseitiey Bho fotTEE O b A 8 STeTegaE0)

whi ch afgg bRBk ] Aodti to
FUrther ey P B o b o e g ® PR B U ym o PR 0
connectwhich Az Svestindehy tha bbdyporiipn tlRes senin FHGS. B&ddT, t¢ Aetheofactigatai nal
nodul e 3Q.i ncl ude coptact. .portions. 36a whi ch are exposed on an inside face
62 of t}i‘iﬁd’ﬁlgﬁlﬁ’iegglé’f‘g’aog'blfeﬂ‘?@ﬁc%ﬁ@tﬁ*ﬁﬁ e CQBeHPhal s are preferably stanped
and formed o | t | (el Et%gs' ut the
term nal s, pé? Pg%? et hg%ggﬂ?{,g% teggﬁa%sgrﬂdfggéeaﬁgrtghg%%ogg I nﬁl? %g@?%xg?ﬂe

f ace ofpdrhenscHntwhiecl ercedppsedionean isadd faet 62 bethe omitdeteredyportionsd Ehe

preferably. flush therewith. Term nals_36 have bo portions 36b that

pref er atsv%mé{étaé%regﬁ‘fa Y SErpre Rl pt @!&fhf e&mef_ag%rtd'p gwgn%@aldgg enin

FI GS. 5 atho64 abR8: 8 1HMMIS p3f of AefboR1AE: ddRtidhs!iRh ardQhibddBPd ABmEhsiglescr i bed
above for connection to cireui ts on a circulrt board. The Invention

cont enpfaed eftht eattilewred patiob salthapihe icontast pefivmanee wefepdnly Sdshhfietevéth. pl asti c
mat eri gl, of thg fler i nal m)dulg Fﬁ)usi ng:34. T$ that end, FIGS, 5 and 6

al so shbWniAlsgs pev PREfong £0p aép@g%ﬁ@thﬁe FePngifetodldy, °PRY | ons of
adj ace .er M 1al - i Ei r FI.G 6) may
be pr 03% 0525’55%@%&%%‘?&#8 Fgégéé hﬁ] ﬁ'eTﬁrre\elE e?ﬁ“g%%f‘gﬁ ‘El‘tﬁ)cﬁgi %tgg?;%t&@ia%%l Elsof t he
tai |l poddscribes abbvé for comyectien fi ¢isduiterodalcacuinberdler t o add support thereto
during the insert npldin proceés. Thi s support bar' 66 facilitates the
formng of tHee PEpRHoRpoatemplates byt tgmampldiody @ogions ek aresupportedihy tBer ti ons

may al-i - ' £ - hes b ] he
uppor AL rplertl B bR 0 e BublPy kP B RIGE S BB I S ey are
f or med, plastid mtetial@dsnBhpedsed betwserpthebodip grortadhsafiddjhceans temirfald. |Intatiéition,
i nterveni ng spaces 64 between the term:nals with housing nolding nmaterial.

Al t er nak {rRsysEse syworthee p@él?{iqq,é) g‘;&&@g provided by molding a bar-like member across

the rear of all of the tail portions of the top terminal module in order to add support thereto

during the insert molding process. This suppo‘rtlil‘aséf 66 facilitates the forming of the terminals
as they are formed so that their tail portions may ahgn with the tail portions of the bottom
module terminals. The support bar 66 maintains ,"gﬁé‘t.erminals in the spacings in which they
are formed, and portions 64 of the support bar 66 and housing fill the intervening spaces 64
between the terminals with housing molding mateﬁél. Alternatively, the intervening spaces
may be filled with molding material before the terf.riinalsvare formed so that the top set of
terminals and support bar may be moved during‘tililébending thereof as a single unit.
Additionally, the housing materiél 64 that lies biet\';veen the terminal may affect the impedance
of the connector because the housing material \x}ill;v:‘cypically have a dielectric constant greater
than 1. The dielectric material will increase cap;;citive coupling between terminals, which

will tend to lower the impedance of the connectqrv.@ ‘



may be filled with nolding material before the termnals are forned so that
the top set of termnals and support bar may be noved during the bending

t hereof awoa3mizvgée unit. Additionally, the housi ng nat ericaluséz247eat |ies
between the termnal may affect the inpedance of the connector because the
housi ng mat eAB hbstwednl intRIGi 6.athe jeriminads 38 ofi the battam termanmd tedulegi2erdsogiavet han 1.

The diel ectri tegigl . will i | i t
{or i T PTES ab4 fat Sraaslly sRBRSat Srpeelrshon Ao RRARIS 22 6 wo
03/ 012938 rREd. 6%&%@%6&?8@%m&i§s Raste S8 dﬁd%kéiﬁs@se& b, flﬁm.rl]}nﬁ{lﬁl whh @fe the

st
bottom term nal nodul e 32 al so have contact portions 38a that are partially

enbeddeutsidn'sufaget G2 af\the eahtipeyetadovalld ATflowhietermitals 8 83@ve thtnbodg psrtmihst he

cont act IELIAEDS S8R B S RORS AR it IR AR
have t hgiihoRady 28Ok Phatic BRI LHEha boReE i&fild nldiBld 3XRMAGI RREL 1 ONs,

38 a,. Wth the body portions termnating in the tail portions 26. The

pl ast i cpdrbomsd ofighd terminaldvenddws wdvai ey e nensidedidse 132 eisspmot ke dSovtech

portions of the termnals d has whai_may. be copsidered as a |ar suppor t
bar 66 SHCLACS it PR e B PO BB 4% R POt 64y e e e s S8 ebor
and hol ﬁe&él?%ér%ﬂé, (ﬁﬁ)}%ce 56 6bi#drh YornfilME nicule HQNhA ORSanl EshnBliBL TR the
bottomtermnhal nodule and the overall connector. The ousi ng 34 of the
bot t om hersmgriall ofithelbdtéon3 Rermiredl srcelbley32 preferaddbsinaludes # pof oLavitieses, or
recesses, 69 i ch may becone_ filled with the terjal. of the ded body
por t i onfeEEsGh W(ikl%mazsEv%ﬁlﬁ@nmi%thegn%tmaﬁ@é T RE? pabeitar B "G ¢ he
posts slietithal TR R R0t i\ bl R RSO
engagi g%eg%g“}gﬁlg}{?g?i ng the boggsqports? on9;t';;o %ger@g S;Gt?e&mg%% e%?gfrm Fr (I)lmthe

f or egoi 3cocperhtivalytprouli@nmeynsfor swgagingranklaGchofingwhe bedyt joetidraiol 18xortheé ons 3

6b, 3 8b of the thin term nals projecti-rearwardly fromrear term nating
faces 7¥U8fCAbusi ngs 34, the plastic support portions 64, 66 and 68 of the
modul e housi i O Sl r‘g‘.F r A ' t he
terminals 36@%&&{6%1;6 ?inghz{emt er mu%g modu %sFIgi)@’%%@S%w g‘? fe}gdrgglzse f g%% as
seen i noffh&thid fermnchlepriopct tehewardlyators hel terthfhatiag fiawan 7@ df haustdye 3 athti | ever ed
portions 44 of the term nal nodules (FIG.:3), .the cannector body rtion 18
Vs ol dlastisyPPoRt REIOHRE0S TGy AT Ree 1@8&}&1@@9 g5 PrQRBFOTPICHEI BP0 o6 2.
As see ' : : afl., | I i.des further
suppor';1t hP garif%rgo@o%ogg}eﬁ%@%ggﬁs aghg’g %%ﬁﬂ% %ﬁﬂﬁjgp&to *fd%y?%rénn&? %%fﬂse . This

nmol ded #eelybledns sen id FIG s4,ahd aftemthe ntetad shdiebpis swounted to tiler cantikevetetin t he

retainers 56 of the outer shell 16 and prevents the shell from_ npving, or
rot ati n]@o,rtlwpstéﬁl %tgg,gg{nmal modules (FIG. 3), the connector body portion 18 1s molded over

the same to form the connector as shown in FIGS. 1 and 2. As seen best in FIGS. 2 and 7, the
molded body portion 18 provides further support fqr the body portions 36b and 38b of the
thin terminals. This molded body portion 18 is éi‘sol important because it interacts with the
retainers 56 of the outer shell 16 and prevents vtﬁe‘v shell from moving, or rotating, with respect
to the two terminal modules 30, 32 during the assg:mbly process and during mating cycles
with an opposing connector. The body portionf“lS also supports the tail portions of the
terminals in their orientation on the connector sﬁbéééembly (i.e., the terminal modules) and
may maintain the ends of the tail portions in é cdblfginar arrangement for surface mounting to a
circuit board. As illustrated best in FIG. 4, the ‘té‘ﬂﬂéértions of the terminals of both first and
second terminal modules lie in a common plane iﬁ 6pposition to the surface of the circuit
board. Additionally, the terminal tail portions 26’ of the terminals of the top terminal module

30 lie between adjacent terminal tail portions 26 of the bottom terminal module 32.



to the two term nal nodules 30, 32 during the assenbly process and during
mating cycles wth an opposing connector. The body portion: 18 'al so
supports whastaiss portions of the termnals in their ori ecratSooed7en t he
connector subassenbly (i.e., the terminal nodules) and nay naintain the
ends of the Thé ferporl nodsles 30,32copy ehide additiogm metvhed, or irsagnfanopenimgsnt i ng t o
a circyjt  board. illustrated.best - in F G .4, the tail i ons_of the
Cer m nal & A BioFiHe e wpdtifevih 88 smeea B A ese pipme] 140 ol ane

i N oppogith e AoREwhHLIBEGo R pdirtiéh €4 fsGHidled, RRPfEy adieldid ﬁaaﬁgtye twd1e
termnal tail portions 26 of the termnals of the ¥op term nal” nodul e 30

| i e bet tseemahuiiodelentogetherrasvasinglaiuhitp dhe botten 28midal iteduleit2 may 4les be nal
nodul e

2. 03/012928 P 2[.247 e termna dul es. 30, 32 may
el udel e Pl Grideoioe GRRLD B (T g tiearetabam o LTEES! ERALIepR Bl del e
modul €S, Wil db Al edilgGithi Al 6 GORE harN3hUPTs. (Fiese) openi ngs 110 are filled
with material fromwhich the body portion 18 is"forned, and they assist in

hol di ng t he FI@ES. 4-@slmwmtlat thedwlp pottioge 8 bleof tagniaals 36 grehald by theThe tdymtnadm
t er m nal dyle 32 _nmay also be. formed wi.th recess, ..or. notc FIG 5
like t nodile hoHging k) o é{ltfle%aﬁP@%n%ﬂl%ﬁ- Voo as &ths%teéﬁnh%‘rsc%-%éhng )
porti Onthé@oﬁif B?Hfﬁm%f ﬁ%eltéij?rg}éa{ls &Pthe Qx{&:fl) @gn?na%] nloddSs 362 BeWwb derbhte body

portions 36b termnal s are held by the top termnal nodul e housi ng
34 so tépmted-heayt plagesi Assshowmim theplrammgs thevetver plams ard Yarscal atapds. i ikl GS.
8-10, the bod ortjons of the termnals of the t term nal nodul es 30,
5211 e fehirabie PR elagital COpEGatsdpaF Aol KR (TR 1 CEHS BIEAG nge
these tyg gl FveVBE, thi€ BheP]sARASdif dull Bie t818RITi@PI&sIP aRRNY €l ectri cal
connect%gﬁr%sc tng&gog' g{)I ee to vlaryetiﬁq'e ﬁsrrpled.anpeeangécé%gci tsaﬂce of the
connect miniatticiwstionrof thdwaions temeckr vemportnfsfanduhe ustwd thio termndls. gin thensi ty
and mniatyrizat] of the various coppector c anents and the use of

t hin teﬁ%l?*ﬂkf’i ment qurﬁ&«?e 8'19n§%?&11??e9fttﬁ%?m IE%?‘SPS‘itfg HP%EE%PEQ% ihts feRly SEBPi ng
aspect Qf i | ibbdy} Borkidhs bths tdilifils h RGeS andagueport the
body po@tq%ﬁgnoawgﬁéﬂ%h%bna*goﬁfngh%l!l)fPgtégﬁt psllgnés at tlJa gs??ed ori zont al
spaci nghdigtonet spdches tivelyenpihe bodnportibnd Efitaintiatls oHhetidyetetnimat modulaahd thedul e
and the bottomterm nal nodule. B arying the relatjve verti %al gri)sjziti ons

of the PRI HAMIKGHPUIFd B}t‘éamngébqylie ¥© vertigalPopidigns Ay ferainad bady
bt ai negl;; Jhi : il 08 wibert hsy ¢ | f th
connect i AR, ARRkiscfSiicituibe 'l SRR D oMo By rQVERAL I0RRGARGR, 0T (e

made. Toerslbispathncd fthe oalnsctdi, 38 may be stanped and formed from a bl ank

of netal, illustrated as a carrier strip 90. The two sets of termnals 36,
38 nmaybe st afffed la{lughatgsdroanibe capnacipnat Tgfﬁ inpieatigingre PRgde. The sets of

terminals 36, 38 may be stamped and formed from a blank of metal, illustrated as a carrier
strip 90. The two sets of terminals 36, 38 may\bﬁe étamped at different locations on the carrier
strip 90 as shown. The terminal modules 30, 32 ’apé-fbrmed next, with each set of terminals
being inserted into two respective molds. Moltéﬁ :p‘ll'eistic, or another dielectric or insulative
material is then injected into the cavities of the m‘(;lds, and this material contacts and flow
around desired portions of the terminal sets 36, 38 in a desired manner. The terminals are
divided into two different sets, each of which has a reduced number of terminals compared to
all of the terminals in the connector. Thus, the teﬁﬁinals may be spaced closer together and
better retained in place during the molding process and their cantilevered structure will not
adversely affect the forming of the connector, because it is held in place.

The terminal modules 30, 32 may be seﬁaréfed from a common, or individual carrier

strips, and then assembled together with their respective projections and cavities mating with



strip 90 as shown. The term nal nodul es 30,32 are fornmed next, with each
set of termnals being inserted into two respective nolds. Milten:

pl astic, woomnomdker dielectric or insulative material isPpPCrdarsoz/eizert ed
into the cavities of the nolds, and this material contacts and flow around
desi r ed epch dthem sThafoutdrendtglrshieihab istats apified 3Btheneranind shadutk ¢ratilkeered The
termnals are divided into two different:.sets, each of which has a reduced

number GPTHE AR BeRTEmeear fubassamblef Therfubesserblyds subspauently samedingy .
Thus, ”&‘?n&ﬁragh@t?é opﬁouﬁﬁg%%ﬂ ﬁéﬁ%ﬁﬁsﬁ?&%ﬁ ﬁ%vafe&%rt %?%ﬁe% dufldgred 1n
pl ace during e nol'drng process ARd Thei r cantllevered structure wll not

adver sel3g, abkpet 18 hed fhererignloBs 138 ThemoeE partion DE eedys ss illuste@ed)ek@niln pl ace.
The term nal nodul es 30, 32 nay be separated froma conmon, or individual
carri er dowpyip he lowsrlovple thetsarprbailpegionndp, IRbtse as emeints Hear ingk

proj ecti it I I i . S02/ 24762 each
ot her. fﬁgﬁ%ou rlg?&eﬁétféa*ﬁéﬁe %h‘%%nﬁli\ﬁsé ?ﬁggcﬁ%ﬁ%%}% gg?%g%%(!#m nal nodul e
canti | ever ed Lapidy,tan@Reridd dr8edont Rhell 10 ANSahar besappliss eabisyat 1k agtidigssenbl y
i s subsequently inserted into a nold and_.the connector housing bod

por t i on suspqried iy thebodyrartipnt § andwhich exiendarawndppth thebody pertioneld ofthe and
the term . e portion 18 may, as illustrated, extend down
to the Irpgale?ér6§qrgé\ggﬂt§gl}te%—%e5h eg(?}lr;?'nal tail portions 36, 3 8b so as to naintain
themin a caompeiailygaesiowd AEIGL § ahepicbent iduntidrghapbe LhBz«dan nedhten the a
circuit board. Lastly, an exterior, or second shell 91, may then be applied
that is teminagsfa gidferensial pair isupinel st WP HESHBER! th SRTIQRIOPE" GRRACIARS ch
extends ar d bot t ‘qf. e . its interior
ohi ot PRRe o BEmBRA B e Prodl b nERBES ¥ Bl | 150
utili zedhioggiBietbahdttdrhén tHetdniBodahéent®$hovndh bhie beaiffepdntiBbdigndl esiinddd 38t i n
proper alignnent to ensure proper capacitive coupling anong the term nals,
whi ch wilielalangrthe swidcews thethpstopniserinpcaodile.t Bi diffrertiahsignal terpuradhitihe

comnec Sl B FTPRRTBTLRLHR BBy Bl L LAPLETI S BRBRF,

_ _ _ “the surface of tI tom mnal’ “nodu By
di f f er epblagity,Slegrals dRIr-0INAIS. ThedeSwon@aiihalé blj@ts?idé@ ab@ frbRr it ather id |
carry the sane magni tude of voltage, but:.of different polarity, i.e., +0.5

and - 0. Sromppn gssodipied graund terinil3gr £H14T: &) Sphisstreptedibyrthotepdemindmpedulend

top ¢ or it A o e Sy BB R el dbutalfisa e tHRRP shdfrlit

signal tegstgimalos tiR8aoumt! REmabEcs uttiie: hath  haterla@ther depataredthetth® ground
term nal 36a coincides with .a centerline that separates the two

di f f er erdifferbntsil giganl teeminklsaThe emiveselhef thissaanggpent iy haba imrgeasnirianglet hat
an | n'agi(gh%% itnrp- %frl]tglln% is formed. This triangular relafionship is also maintained throughout the
‘body portions 36b that extend vertically at an an’gié‘ from the contact portions, by way of the
support bar 66 and the plastic that fills the inter&éﬂ:iﬁg spaces between the terminal body
portions. The benefits of this triangular relatioriéﬁiﬁ are set forth on U.S. Patent No.
6,280,209, issued August 28, 2001 to Molex I11¢<31:pbrated, the assignee of the present
invention and the disclosure of which is hereby’ incérporated by reference.
It will be understood that the invention maybe embodied in other specific forms
without departing from the spirit thereof. The preééﬁt examples and embodiments, therefore,
are to be considered in all respects as illustraﬁvé and not restrictive, and the invention is to be

limited only by the claims.



(shown in phanton) is forned. This triangular relationship is also

mai nt ai ned t hroughout the body portions 36b that extend vertically at an
angl e frowotldeimest act portions, by way of the support bacTA&oamie: he
plastic that fills the intervening spaces between the term nal body

porti on€LAIMS:benefits of this triangular relationship are set forth on

U S. Patent No. 6,280,209, issued, August 28, 2001 to Ml ex Incorporated,
t he ass]rgneepé’fel?‘}‘i’écaélc@%%q‘iﬁor’ GOREERT2on and the disclosure of which is

her eby i ncor por at A r phvention
may. be enbodi ed ﬁ%t %?%gee?&g%%@% ﬁgg&%g‘r%n@ m@\n%tl%get%’ ‘3‘%3@95‘%‘%@%‘1{1 e spirit
t her eof . Theinplwdieri finkmsphtee and Iouking witre spraies Bfirot @nducive térmibas
considered in all respects as illustrative and not restrictive, .and the

i nventi on i sSupgored therehy g sepeng tesppimal modplsiipgludige weeepnddadpiye inner

PCT/ US02/ 247 . : . i . £0 SRS NSnch of daft and
second i nt erlgﬁég%gﬁgg%%lhﬁpf%gﬁ ééslﬁﬁth tﬁ‘ge @?ﬁscythg? m na{lér'ré}%)g%fl%h Oifér?%fudi ng
a first insufigt invesecoietermnaii induding b cantpttyroation for odnthdtingtopposinigict i ve
termnals supported thereby, the second term nal nodul e including a second
i nsul ati ve i RERalsEadnHgabonReciornd pdplt portion farsopneting sudderyerlddat act s

supported t h&;n%ﬁ%ltiveet%g oﬁfa &1%{19 boiljd,r b cgﬁ‘cgctsaﬁﬁ ?ﬂ&&g?ﬂéﬁ%&ﬂgﬁsc‘ﬁ%&lﬂgﬂ- ng a

contact portion for contacting opposing term na connect or
and a tail pesosog chds ofiheahinay said terminal to a conductive trace on a
circuit board, the contact and tail portions being dispgsed at qpposing
ends of said terni‘ﬁéﬂtPO@WFW%PG%WPI@@“&@P%O@ﬁéFqcié}#éP‘éév}%ﬁgmBorti ons of

h of said,f] inal. 0. def | le f
Fece ving & BoVEFsrRl mRIERR O e o AR O o

said first agshnseepthdrdigthe coaltst peitiogs oftwaid fistad ol terrhinelsbeimgpt acl e;
and, an outer insulative housi ;3 di sposed over portions of both said first
and second t®yanehvithwdhe eseptade:s@idd first netal shell, the outer housing

retaining said fgﬁgﬁte%@gu%&&%gm@grgﬁg d’dl}éfb‘érﬁﬁn?%o?ﬁ aﬁdﬁkéﬁﬁd net al

shel | together as a uni or of;clarm1, ereirn éach of said

term nal s i ngdcofleerainaogodpes bndshid ARt metad SRV tHeretdr hotding eadihmgtsa@nd t ai |
portions thereof, the body portion of saird first and second termnals
bei ng encl osEst end sscand terginglimedulsnng sa¢l first metal shell together as a unit.

2. The connector of claim 1, wherein each of said terminals includes a body portion that
interconnects the contact and tail portions vthéreof, the body portion of said first and

second terminals being enclosed within said outer housing.

3. The connector of claim 1, wherein oné_ of said: first and second terminal modules
includes at least one post extending therefrom and the other of said first and second
terminal modules includes at least one cavity disposed therein for receiving said post

so that said first and second terminal modules may be interengaged together.

4. The commector of claim 3, wherein the post includes at least one polygonal mounting

post and said cavity includes a complernéhtary shaped polygonal cavity.
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3. The connector of claim1, wherein one of said first and second term nal
nodul es includes at, |east one post extending therefromand the other of
said firswoamdi®egond term nal nodul es includes at | east POTAISOAYITEY

di sposed therein for receiving said post so that said first and second

t erm nabs. rmdtIIhesomwptd:v@fichimrlewgaxghdeabbgésdiélﬁrst4nd Jdeend tenmnéct miodoles cl ai m 3,
wherein the g%éu i ncl.udes at | east one ng}lrvgonal unti_ng Post and said

cavity inclu gied RPEiops dph pegn ghaihereiiom, he fingt 4p0) sga9s1 2928
PCT/ US02/ 247%}111&1 ﬁ@é&%@ﬁ LRk gehloﬁlt; Bl g?js%ac\éﬁ %{)ﬁ% ﬂo&ae%@h 8{h31[5§1dj first and

second term antileve portions t end'
forwardly theugfariomg sdidfrst hresdl sheitthseonnd term nal nodul e cantil evered
portions being spaced apart fromeach other and supporting said first
metal shell thereon. 6. The connector of claim5, wherein said first and
second erm Agl cﬁﬁ{gc?cﬁtofl?‘%{xh'so{%ﬁex%{nesaldﬁé &{&’teﬂﬁl%f& ﬁ‘iﬁrhgﬁsd Lk said
first and, second term na e cantli vere portions. e connect or
of claim 2, whpeeivelspgirdalty metded ndsaic fosnand sscondekminal inoﬂmletcaraﬂevelrece in a
common plane. 8, The connector of claim1, wherein said first termnal
nmodul e is di P8BS on top of said second terminal nodule and said first
termnal tail portions |ie between said second termnal tail portions. 9.
The connector of claim 1, wherein said first netal shell includes at |east
one pr@j ect i The donatctexdfotdm 2, ehatinanidahst sdisdediddyrmiinsltthidportionsti¢ fled over
the first shell projection. 10. The connector of claim9, wherein said
first metal SPA@MONH#eudes a second projection that extends therefrom the
first shell projection and second projection being spaced apart from each
ot her, and said body portion being nol ded over both said first shell

proj ect 8on arntheseaaadopstjidot i, omherdih. safﬂrﬁafst:temmaaltmﬁdmé isaligjogedléh toptedr ei n
said first termnal nodul e includes a recess, fornmed therein and said
second ter i A8f sAeddl teming ke and seicktiist tegpingktatlmertions liebsiwpen saifst shel |
projection b ,the first term nal nodul e recess, and
said first gﬁ&?f‘l’t?{é@%ﬁ?{%@% |on being received wthin said second ‘
term nal nodul e recess.

9. The connector of claim 1, wherein sald ﬁrst metal shell includes at least one
projection that extends therefrom and sa1d body portion is molded over the first shell

projection.

10.  The connector of claim 9, wherein said first metal shell includes a second projection
that extends therefrom, the first shell projection and second projection being spaced
apart from each other, and said body p‘ortiori being molded over both said first shell

projection and second projection.

11. The connector of claim 10, wherein said first terminal module includes a recess
formed therein and said second termlnal module includes a recess formed therein, said
first shell projection being received w1th1n the first terminal module recess, and said

first shell second projection being recewed W1th1n said second terminal module recess.

11



WO 03/ 012928 PCT/ US02/ 24762 12. An electrical connector for providing a
connection between differential signal pairs of termnals in a mating
connect orwerud/oists erenti al signal traces on a circuit boardTI/tSay24762
connector, conprising: a first termnal nodule, the first term nal nodule

i ncludi iy a Ainreddctricad vdratettoe forlppaidding aznanegtiph betateen fifefentiohdgiet ipwies 61 r st
term nal s di sposed thereon, at least tw of the terminals bein
differential (SSMHIE DAIPHNEHOENeT g iderentia) siegaldrages et eingyl Oag%l?Fm
circuit ont ' [ rd, the differential signal termnals |ying

adj acent to gﬁgl%k%%?g}enﬁggggit fromeach other in said first term nal nodul e
housi ng, each of tlfestftériiihal nhaatubd, tisd frsi tachindi mgdide owhtdacg a fist tnsolafiva t ai |

portion and an interconnecting body. portion, sajd term nal contact and
body porti onBowskgwsh Rurakty 9&%@%@ et tomgpals disposed dhsepn étrlﬁ?sﬁg‘f’o dul e,

the second t L0a - i ' AL kYL drRHSHA O a
plurality of ﬁ%%}%%?%glﬂggé%ﬁgﬁﬁg?l %lgflzﬁgiag goorscggﬁétéhg% eon, : at 1I e%%ggone of
t he term nal sirhigi ®igthe cgcaitibobrt gheidiffdrentiaf §igme terivdnalsiygreaddjdcentrtoaads f or
connecting to an_ associ ated ground ciftcuit on sai ircuit board, .each of
the second feacad ARATLIrPRMGaCRIPRE 1A Sé@rﬁréTctFmb‘BFltm%‘?ﬁ g"‘lSH}% eifg‘rogiﬂ%ﬁ’%d an

i nterconnect | ng. hod: tion: £ ISt 0966894 ; %Bﬁcf%{ es having
nmeans for enB%g?%g%ggﬁm&%%%tﬁckgﬁgg%%%?Blgllj%h tgﬁgtlﬁtsal seuclz%ﬁ(g&j{ er m nal
nodul e housi partiohesidrrhial edntadiand bodysgortidmsraxiandingrin thubd diffevers pteages;sai d
differential signal and associated ground ternminals. _bei P-‘% respectjvely

di sposed on said riseepndderaing setle Sreserend trppnpldrodule Wicrdsy eC(’I}}')cl)si tions

such that when sai - er A& ifefls @8pdse iRfectahd
first term GaeRsanPESALhd FTLAR of ek S AT Af: Hinl et
spaced apart 1da6i0dhe FahdtethinhBhehisi adrosndeahinbbdiffereatial signaf erminalsgor
triangul ar arrangenent of said differential _ signal and associated ground

terninal concemtecag ta arssocaied SruBd AeHit o Eideifot horrd pachatdbrsiergPdr ound
ti f id fi d . i.na : id
PP rst “and selapat iR QR forubfy Sall ot SRind dEnRfihg bl o4

receptacl e febrtatd mating connector. 13. The connector of claim 12,

further including an insulative connector housing extending over portions
of said first andhe@isbul sceond aninAbEedEeRAYSISTHES AR BgrRNe 631 qther{d

a manner such that said second terminal module housing lies on top of said first

terminal module housing, said differential §igna1 and associated ground terminals
being respectively disposed on said first ahd second terminal modules in different
positions such that when said second tefﬁﬁnail module is assembled on top of said first
terminal module, said associated ground (féﬂninal lies above and spaced apart from
said differential signal terminals to foﬁn: a tr,langular arrangement of said differential
signal and associated ground terminal éc;ntact i)ortions, and,

a conductive metal shell extending érbund portions of said first and second
terminal modules, the shell and said first anii second terminal module portions

13. The connector of claim 12, further incluc\lviirﬁlg‘ an insulative connector housing

extending over portions of said first and second terminal module housings and said

shell.
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WO 03/ 012928 PCT/ US02/ 24762 14. The. connector of claim 12, wherein said
first and second term nal nodul e engagenent neans includes at | east

one: post Wormamteoesr one of said first and second term nal paodisopss7and a
cavity forned the other of said first and second term nal nodules. 15. The
connectidr of Thé ednmedidr ofdlainel 2) vamireln nad fikrst shé kdcond thrmded neduleeast one
projection extending therefromthat extends ipto said ﬁg_lr}nec or usi ng

] t'e . h
whi ch assi steigpgemslt Bears melydes atfeast onepos| iopmedm st syif drytiand secohf second

term nal mqgﬂlnr%g@qg%(’&ﬁ&sandja ayigy?orﬁfép@l?ecﬁ(%g& &fsaiﬁlfﬁft%&éeco%%rﬁﬁﬂalat | east

one of said secon m na ules 1 ncludes a projection that
ext ends i nt anédilés.connect or housi ng whi ch-assists in holding said
connector housing in place. over said first and second term nal nodul e
portions. 17. The connector of 13, wherein said term nal body portions of

sai d fifst Zf;l% c%ﬁﬁ&ﬂ&' of cFhidll 1?2%&%&(?&9%9s}ﬁﬂ%éluéés%meﬁﬁ%&%}é} 8&tionn WO

different v I cal extents. e connector of claim12, erein said
term nal bodxtgding thaefrom that ettehds dnalsaid eommiental Bowsing which assists m wldiogmnon
pl ane and are further spaced_apart from each ot her ithin said common
pl ane and arikdisHinplage foynd edd A endsecy feﬁ‘%l}éﬁa\fj@ﬁfl% POPY®Es, and said
second termninal nodul e housing is nol ded over portions of said second
term nal contact portions and between sai,d second term nal body portions
such thgg thie donhestvest deimsifaodsertihat bettone ofisaad first abhd sdond tehmimat er i al
fromwhich said second termnal nodule iis nolded. 19. The connect.or of

cl a: md12, whapdyles mgkEeor PreHon fhat extgiy 1Bl FoPRHAT QISR 2SH8§si ngs
. . . ' : _ .
Inciude a ¢ ﬁthloﬁcﬁﬁggnagg c&ﬁ%@&@?ﬁ*ﬁ@@&{l&e%@@ﬁs RiERDghd ds%{:(‘}f]i’gf A )inf ms@id

term nal nodul’es, sai extends aroun cantil evered
supports. laportions_ t

17.  The connector of 13, wherein said terminal body portions of said first and second

terminals are spaced apart from each other in two different vertical extents.

18.  The connector of claim 12, wherein said’%éfmfnal body portions of said second
terminals are aligned in a common plané and are further spaced apart from each other
within said common plane and are separated from each other by intervening spaces,
and said second terminal module housing is molded over portions of said second
terminal contact portions and between said second terminal body portions such that
the intervening spaces therebetween are ﬁlied with material from which said second

terminal module is molded.

19. The connector of claim 12, wherein each of said first and second terminal module
housings include a cantilevered terminal support that extend forwardly of said

terminal modules, and said metal shell extends around the cantilevered supports.
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