MEZZANI NE- TYPE ELECTRI CAL CONNECTOR The present
invention clainms priority of U S. Serial No.
waosa6L2ds filed July 24, 2003. Field of the PCWESLDGOR3469
[ 0001] The present invention relates to electrica
connectors and, nore particularly, to nezzani ne-type
el ectrical connectors. Background of the Invention
[ 0002] Mezzani ne-type electrical connectors are
typically used to electrically couple a first and a
second circuit substrate. A conventiona
nmezzani ne-type connector can conprise a plug for
nmounting on the first circui trat
r ecept agMEZ%@NW@nTYR& @nﬁ?h‘ﬁgﬁé@o H@)@Egﬂg}ﬁ
substrate. The plug conprises a plurality of contacts
t hat each engage a correspondi ng contact on the
receptacl e when the plug and the receptacle are nated,
t hereby establishing electrical contact between the
first and second circuit substrates. [0003] The
i ndi vidual electrical contacts in the plug and
receptacle are used to conduct electrica
Thalpresentziny ension, claime priptitanf (hSwesrial &ni%(é@@%g%edalﬁb’ 24,2003.
used to conduct electrical signals are comonly
referred to as "signal contacts,” and contacts that

Field dltRe BpRftioA conduct el ectrical signals are comonly
referred to as "power contacts "[ 0004 The anpount

of
HB0RM e presant BertsmdGRissdO Blpctsic FhtoFS 2pgpfRore particularly,
conne ual, imted by the configuration of
to mezefe"y g&erlégghnc?gct slaé‘[o%sg. , by the overall nunber, size,
shape density, etc. of the power contacts. Subjectlng
the power contacts to an excessive power input can
Backgreuid, melﬂﬂen{%ge t he power contacts and the
S[U ﬁ ”191; tggé He&riefl dohectRRRAYSital dyTllib%d@cB glekeianIof couple
otenti over heati ng can be exacerbate
a first zliml Bdeicond yirduigiubistregé.t A@anemtlmaloheztzh@nir@mrcobmﬁ(& @8 comprise

a plug (g.gélalc Q nt ?sgc/ & %/ulft Sﬁlé%t?aﬁl N&q! %Ecep%a%&?? il%%ﬁtér?%c?n thg second

circuit TR e Iﬂﬁg Sorfifdsed AipRLality PE c@ﬂt@cﬁtﬁ that édch@apapret cmi'respondlng
conprises a first connector half for mounting on

contact o the rmqpmiet whanthe phigand therepentagle agapated, Sherehy ?stabhshmg
r a fi \Vi first
electn(éa\? ngrlfc va;n t% férs(t: ?e%ﬁ)cf gc?ﬁ’t nsgﬁ%c?aé in a slot
?Oﬂﬂd The fnldBriduial Slect@mﬁllrtﬁﬁtaefs ihddyplii® and:ﬁ:nepjaxﬂe ag used to

ectrical power. The first el ctrlc C ctive Juct

condumemmcab 56pF 95 §1tam%wy, steticglpow Zrefthitaig Uesdo condue
< ket hdtddgtabRNat dto

elecmcal %@aﬂs %%lor r Ica §/§%n g&ngc anically comj1 pli n%] amahuse
conduétlelléi:tncal signals are commonly referred to as “power contacts.”




el ectrically-conductive nmenber to a plurality of
| ocations on the first circuit substrate, and mating
w0 e@bi1ws3 el ectrically and mechani cal |l y coupl ePCT/0S1004023469

body portion. [0006] A preferred enbodi nent al so
conprises a second connector half for nounting on a
sq000d] cThecarmdurs obpowattbataan beravndugtedibyts mpezafinedype connector
connectar, hal f. The secaqnd t hal f '

is usualy di .te@dﬁ'ﬁgﬁf%‘}ﬁ%ﬁﬁpnaﬂ% ealgzqugeggﬁlat%ts, ez?lg., b}9 fIRER S]flu%flbel',

i 1 ddnSiay), leYe. 60R Yolvel SoltRAD S AL Gk pdver cBht@éts to an excessive

SIZ8, %?nze(fhlg@thce secgﬁd connect or odytgforp conduct.i ng

powee irgut carcenerirahvend darmgedeepavererniactsiaad thesusenadiag siyecture of the

nb conpri s d ortio t .
B R
densiB6s fnl WHicR thel ftRves e6acls 6f gahy tadrhyaandueizai@enprdm@nnectors are

for electrically and nmechanically coupling the second

packagedct ri cal | yconductive member to a plurality of
| ocations on the second circuit substrate, and mating
features electrically and nechanically coupled to the
Sumb@ey optiicIneentdén t he second el ectrical | yconducti ve

(Tls IBB%]. cgrh%fg%%(:i] glgegcﬁat H{[cg%gézzt@ﬂiglg- gge? %gctﬁ%ﬂl I{:ﬂlénector comprises
a firs] ERIMEBP hAF 1 Hfoulhog on Bl G dilcGRhBn@RN ARl oRRETRS half

rst and Second connector halves are mated.
comr3697 firsh cpmetter bedy embofistrelectriofllacensipiéte wembgispeynted in a slot

for electrical cqupling,a first, an ecan [ |
o S oo 60 b FB BRF TR T et
condhdtitmGhb & Woinpsiddist Bily&oridie aft@heRhp Rt cly and

receptacl e body, a first power contact strip nmounte

. d
mechianicale coundeshtodbe bodsornytion for elestricelly and peekpmicadly cagplpg the first

f.irst pluralit I I C ' .
b BT M 55 S BB s
matiRPRBfuresléttidcallyraatl npdchadtdllyycoapled iigtielbodppedtion. nount ed

in the receptacle body for electricall ontactin
selfnel prureferted epbodiment alsQ sPMPREE ﬁé?éloﬁgicﬂ{’%ec h%ﬁgor

first ci § L. Sl > ' '
oty £ TSRS LG ARGE) B ERUE Tho s
conndctpt bt Ecmnprivesiatecopd contdetor bedypautl zsecond elestmisaly-aemsiuctive
and mating wth_ the receptacle. Th I co | Ses .
mernfp rgowRsey I %SIELIOBHAT BEE PecoBl Camtecor Poy fEGRESER <fpigical
powdt 4@ anﬂldfe]gctrfdaﬁ?-tcbh@lﬁ:ltilvé’nfeﬁiyeﬁ%ﬂnﬁlﬁhea afboli$ portion, attachment

plurality of electrical contact points on the second .
featucssradesitiicaliytrat mecharieallycaonpled to the berde petioast troireend elpgirically-

a second, plural ity .of signal . '
condhe SR EY B Akt A0 L PRI e ey
condRbtiWedhbthberab agll@alifyl cfabcationd @cthe edont sironit bitetralecanidnating
circuit substrate and conducting el ectrjcal, si gnalds. .
featiT¢seel¢qtrieallypodanechamealbt cosplef fo therhody pertioneof e Frepd electrically-
ower conta St L i E ' )
con LSBT G B S0 DL sl RpHA e
engaB€ S¥fatilgUfeatuids\of e fispelediricalyt @ntisctiveanerbtee when the first and

receptacle and the pA ug are nated.
second connector halves are mated.

ol

[0007] A preferred embodiment of a connector system for electrically coupling a
first and a second circuit substrate comprises a receptacle for mounting on the first circuit
substrate. The receptacle comprises a receptacle body, a first power contact strip mounted in
the receptacle body for electrically contacting a first plurality of electrical contact points on

the first circuit substrate and conducting electrical power, and a first plurality of signal
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[ 0009] Anot her preferred enbodi nent of a connector
systemfor electrically coupling a first and a second
wa@reositoesubstrate conprises a receptacl e for POINB1004023469
on the first circuit substrate and conprising a
receptacle body and a first power contact strip _
contab® wdudekd in the wkattadlobodydfor alettnealtrcmtactiog @ sbesayd eelity of
conducting. el ectrical .poywer.. The firs owe
clectr P REITSIL S Ao A agd b uPRE SlogfRd! dftals
at[b@&dg ﬁeﬁﬁ,réfa?éd b QiimERGI{®nieRYs Pelikifonmbeitingednge second
el'ectrically and nmechanically coupled to, respective
circuit bemstratecal -noasingercitt ba ressptacisn Theelug Gosprisps & piug body, a second
substrate, an | ural it f ' 0l ni .
powep gefaci i BR P oS PRy TP bAoA $BnBLAL TERA phBflty of
clectiFQIBAMER DothtPbi thelsedondRitabit ghsaratetand combmtidg elecirical power, and a
substrate and mating with the receptac]e

.. The plu .
secondiqrpieliSeet sensl eetassRAROBNE i Beebitc o iR leHr R cobfelips 2
nt i ' . ho .

L e
electiSéal kignSIONThé Sess pawboantqeosttip@antaets thaseadnid yovedr contact strip and

attachnment tabs adjoining th od or.tion t he .
cach GG TR H R EREL U TP AT T T ap PO graticy

i d.

of igfRENHMCEE hih BO Ul bl SRR Wt ed d circuit

sujo809]at Anothecbrafecred embodinmentief aicjroiceiongystame fasipptrically

orti.on of the econg@ﬁg r contactlﬁég ﬁﬂeﬂ@%n ggggnﬂmfhﬂ

couphinga figsh a2 s¢408d CHAY HEGRTRHER 4 plrtJ ug an

circu{tﬁgﬁsgfa?é:&ﬁ RufpridBeatrecdfiitldbodinaidheirspicfee cosdct strip mounted in

enbodi nent of "a nezzani ne-type el ectrjcal connector

a slocionped Betbe seckptagle bedy fssrpdudhiag eleeiicahpriviti e dkstgower contact
. first cirncuit substr ; ' : .

st L LB iy TSl P0G s hebboy porion o

beinEb186tEAISRAN dimEhatidally dephaai eespeetivetebattrical-chmetiiompads on the

connect or body for_conducting el ectrical power. from a
first gjpameaubelgat af pRiERliG 06 MBHNE Fbs AIOHnG e 20 DRSSt r at o.

o oy | : iSE601H second
Colbhd aRlEjefien SiivGERAR AEOLormpBs SIW P ARUAIRECRNE sccon
circuSilbaBétraad encamatimgpivith thewietdptache Therpdug canprisss eplugabddy and a

o e QIR L OB S5 SRR LIRS
elect{élpééi?o%r.g?hé %oﬁﬁg&ﬂa- c%ﬁﬁ@ﬁé%ﬁ? EoBAYks alodg P! A Eglrality of

tric power to a plurality of locations on t .
attachmenindbcadjciving theibady partion hibe seavnd popyenrantach piripder being

strip contacts the first power C [
e PR Sy S PR RAG cBlERoi E e scond
circd¥ebitele, RhehebhRe: AR Bk thd balypriansftae sagpad power contact
el ectrical connector conprises a first conglect or h

| f
stripn@he neting tebsisagdgertbe centact biade sthsa thenlug and, effP?eQIaC% are mated.

co or, _hal f [ [+ Jo g . ct
CoRT| AL 995 b RO O st
comBSie8 8 Fir&cobftyoraiatt foompumitige @fipst ciralii supstodie.t Absfifsbeonnector

conducting el ectrical power fr?m ) . .
half comprises a first connector body and a first electrically-conductive member mounted in

the first connector body for conducting electrical power from a plurality of locations on the
first circuit substrate.

[0012] A preferred embodiment also comprises a second connector half for
mounting on a second circuit substrate and mating with the first connector half. The second

connector half comprises a second connector body and a second electrically-conductive
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respective electrical -connection pads on the first
circuit substrate by way of sol der connections forned
wheddoenceach of the plurality of tabs and t hePCT/US2004/023469
respective electrical connection pads. [0014] A
preferred enbodi nent al so conprises a second connector
memibnfounteadnih ek $econdhemectonbbdyi for condustitselecitieal fpower to a plurality
mating with the. first con

Th
of ocgBRRGER e SHATH Cgis RSB e S BBl RUKTERTER By agache st

powefcoifth& g rpoﬁﬂﬁ{ th€ Qi%t 36l s&ohll BofRetdl Balvedark higatégcond
connecto ody and conprising a plurality of tabs for

c c{ﬂdlﬁjt i Agotbérgueheired Fmpodiment of & megraBirepe electrical connector

el ect aI - conn ion i G
comy ek i S eRAFA DuRF € e a6 ot somnctor i
comp?R&Eda Afst EideBlovbédy, tid @ffirstpbsenéoritdve sﬁ@mﬂltqﬁbmﬁhe ﬁrst

contact strip and the respective el ectri c? connect |
connW&bOdN apfi eompriging aplyrelify of éqh’ﬁﬁrrc&tﬂg @&%ﬂa‘“ﬁ

respegﬁxp t§ %1—00 &%B{a BGdSort M€ Fdt chbuiP %ﬁat@ PPLARL ofssbfdep

second connector halves are mated
com1é@i@ﬁ§forﬂieﬂ befvesen eaclesiithelpheality of tabmamel the respeetivedarittaal-
conprises a first circuit substrate, a second circuit
connenfigstdadt-e, and an el ectrical connector system The

| | :
go@n A c& pﬁ%@#}@@ %95d1§béﬁf A8 EHRSeS 8 Sedndl kbddector half mounted in

tor mounted 1n the first circuit substrate.
the s&’hﬁd tirewit substraie doromatigy Witle mqfrrstgc@gn@pwn hal Thssaeqydgonnector

, and a first tact [ .
half qompisiseq poed o5y Do 2B ﬁﬁ?‘i‘?ﬁ W§ %crnﬁ%"%?%? gt in the
secoﬁ EQbr G ﬁtcbﬁﬂrﬁl'ng @ éﬂl!llﬁﬂdy 7 Qélb%rfof donidustipaeditiont power to
ectrical -¢onnecti on s on the first circuit

respes‘uhs eleanealmonmyloufpaéwm@ﬁ seesmdsdrcnip sebstaieydv Hethelkder

each ural i
conn G R B9 B B B 9B comact s
and tROPREEIHRE efXfiicaNt@nedtiddl fide on etk @:ﬂiblﬂﬁctlruarttsubdtfam The second
conpri ses a second connector hal f_ nounted 5
powes sontaet wiip eentects thsdirptyoaver ﬁ?nt'f‘ﬁitsmi’gwb\?r{tﬁ tﬁﬁsé apd segond connector

halvconnec{ ar hal f. The second connector half conprises a
SELONT Connect or body, and a second power contact
st fop5ToANireftricd embadm&monﬁhm@mmcal devibooymprings a first circuit
conprising a plu ality bs. f conduct |

subsiatacs ece mw@u $tEptes g gudan e 691,1;;10 ?qt%raﬁystggﬁ & electncal

065l cofiick %ﬁ"ﬁﬁ&ﬁft&i 8 YhoMEbst éﬁcﬁi@uﬁﬁfa’ce The
com@%ﬁﬁé@tl ons @?rég 5 ectvvegnoreach of thle plurality of

first t@ttectof half eomp:nm d fpshwennestortbedy, andra fiifoamiWEtf lgentact strip mounted

ective ct Cal - connect |
in . i gopastine gy hd SR ERRDEAM e P, PR bR Biical pover
ﬁom%%ie@ﬁ@éel%&ﬁcillcbﬁﬁecﬁ@ﬂ@ﬁdsCtﬁﬂﬁh@ Q‘irst%irbmp sﬁd&&ﬁltetblyeyvzfy ofsblder
second connector halves are ed. Brief
connBetsansifpinesibedieanracippfithie ,p@gahty of tabs and the respectlve electrical-
connection pads.

[0016] The electrical connector system of a preferred embodiment also comprises a
second connector half mounted in the second circuit substrate for mating with the first
connector half. The second cormector half comprises a second connector body, and a second
power contact strip mounted in the second connector body and comprising a plurality of tabs
for conducting electrical power to respective electrical-connection pads on the second circuit

substrate by way of solder connections formed between each of the plurality of tabs of the

second power contact strip and the respective electrical-connection pads on the second circuit
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[0017] The foregoing summary, as well as the follow ng
detail ed description of a presently-preferred
wepdsdirwent, i s better understood when read i NPCT/US2004/023469
conjunction with the appended draw ngs. For the
purpose of illustrating the invention, the draw ng
substiateo \Afkarseemidmnwm nontaﬁatnp epniacissiba {irsf DOVEF eqntash StrrPrY%hen the first
i nventi on ﬁﬁ]a{] | im il d, however, to the specific
and sgconfl COMRETIOEPAYFR 8R4t osed in the drawings. In the
drawi ngs: [0018] Fig. 1 is a diagramatic side view of
a preferred enbodi mrent of a mezzanine-type electrical
Brief@asexiption ofthePeaviBgs o first and a second circuit
S L | | ion of a
B3t e skl LAERRS 26 R o el e s
preseﬂtly-@reaermif mmmﬁ hslbet/tﬂmindbltst})od@d@ptraaﬂ ) ognnmntmmwﬂ the

1; [0020]. Fig. 3 is.a m fled the a
apper@@g idegangy Fox the plurpqu olelus[tr@ %%&ﬁ ergpben 12n V¥Qe g.rawmgs ¥ho® an
emboaﬁﬁéﬂ?fitﬁsv eé’énﬁ gfeﬁ&? Tlelifly&fions hét lihited, Bow @928 the specific

fied view of the area desi ghated "B"
mstrmIBnEalgles 4180[09@21&]&@111@%1&& &n theglrpgi®gsect i onal vi ew of

Lgfsggiﬁpﬁs' g2 gs? cgggg{iﬂg}at% acerL gﬁ%ﬁ%ﬁ%&teﬁgbddﬁn@m ofa

I GRERLRARE @yp%h:@c‘s‘bfﬁnédl‘ chhrf@Stor ﬂrro&n@ﬂd)n@u ﬁl@ﬂﬁld&t geowet circuit substrate,
contact strip of the plug shown in Figs. 1 and 4-6,

anwitina necepldcle and apilugef theelpdric; cgnn@tqrén & gt CQﬂdéthof
a sign

ent ot W0FANPE 7 g DlePhitfviS bt Rocpile bl Fig S

[ 0026] [60Ze] 9F1IgS3as§1lndgmﬂedjwwffofahe;a1gmdb&gmamdaiﬁ” iofFig. 2;

the receptacle shown in Fig ing the
51 gnal BRtIact et Rt o ol S5t Bep ST B g

10
of 'tf]ealroggie];fg% 5 Yy Mol vlﬁgs@}*thfmaaba%?m@n jmg 4

Fi g. 11[0033]a Rizg6 us‘a adss,«seemmmaﬂ vtemeoﬁheare@eissslgmé@deoc’? pFig. 1;

|a|nt E Ir ﬂa[op [ﬁ%%%ﬂ‘%wﬁ:g}’%‘é‘e‘m cﬁ’e gﬁ%&}gc‘)r}ﬁctﬁh’g%ﬁﬁ ?é&eptacle
anﬁlo{](/ges | %2 34 an’i_l' né-g’Ebﬁelacdﬂ%ﬂétﬁg%@thé g sHoviri@ Figs. 1 and

area ted "E" in 12; [0031] Fig. 14 is a
pe4- §pmaumutemateéwomdltlamot her alternative enbodi nent of

th | g. Fi.g
15ei ;egﬁﬁggﬁ- ﬁgeg?%@%‘%g %e grﬁl @%ﬂSI é)rf]g%gggé Eﬂﬂ\?\gl in Figs. 1
Fi ghd 4.6; iRk thd ggnal 6omt§ctan@ﬁltéd)1ﬁ¢h¢ plagyi ew of

anot her alternative enbodi ment  of
[0026] Fig. 9 is a side view of a s1gna1 contact of the receptacle shown in

Figs. 1-3 and 6, depicting the signal contact mounted in the receptacle;

[0027] Fig. 10 is a perspective view of an alternative embodiment of the
receptacle shown in Figs. 1-3 and 6;

[0028] Fig. 11 is a magnified view of the area designated “D” in Fig. 10;

[0029] Fig. 12 is a perspective view of an alternative embodiment of the
plug shown in Figs. 1 and 4-6;

[0030] Fig. 13 is a magnified view of the area designated “E” in Fig. 12;

[0031] Fig. 14 is a perspective view of another alternative embodiment of
the receptacle shown in Figs. 1-3 and 6;

[0032] Fig. 15 is a magnified view of the area designated “F” in Fig. 14;



the plug shown in Figs. 1 and 4-6; [0034] Fig. 17 is a

magni fi ed view of the area designated "G' in Fig. 16;
w@arasp00eb] Fig. 18 is a cross-sectional view PET/UR®04/023469

areas designated "H' in Fig. 15 and "1" in Fig. 16,

wth the receptacle and plug shown in a mated )

condi t i[8033] Dddgrlicps pperspectveisen of gnohes plippaigve embodiment of

Enbodi nent s 36], Ei es 1 to 9 depict a

ngg%gmgﬁ q?@bgﬁgﬁéc F%%éﬂ connector 10 for

el ectrijggdd]y Fi%.um is Agnagni figdstievanfithe sseodmsignaied ¢Gtin Fig. 16; and
substrate, suc '

h as. a printed-cjrcuit board (PCB R
and a d803ld tpes &g a CFQSS§ﬁ?ﬂﬂnaf Y}gwr?&ﬂéeoar?aﬁé{es@ te‘ifzﬂ in Fig.
the elhetiihal 1o | b WURGHh Ba Wiatda dohgition.
paRB5 T R WARRES Roorhlett Bnd PR Ul s alcd doliiion
The el ectrical connector 10 can be used to

electrically cgug! e %t Ee'! éégea of circuit substrates.
Descriptiow pf Preseatlyylrete 510 conprises a first

t . ; . . . .
gﬁpﬁfbghgﬁlg&%kﬁ to 9Rpidt §ﬁﬁ%€%@%&%&hcﬂ%ﬁn&m 198t Ng

I'rst connector hal first connector .
electriallliy coaplirpes, fifsbandex savsph@irenitsubeipatacheh s prpfgd-gEcuit board

ond conn al.f.c e r :
ecE) g an o Srnp il hol sn G20 BF uple Ty YOLR: o BB dinector 101n
conjdbtidtwithhice BECREENLIS i5 Uizblossd S bitaiplbalfuspRenoflgedhe electrical
Figures 6 and 9). The receptacle 16 can be unted on
connédter 10 cantberegi toelesjriegliy papplg odice HRSs P @FC%%%S%%S- Wi th

2 GR5 1SRRG A Bl A0: {4 jnBLtor BAE And@F second
B PRLS 8 SR T RRBSS 5, 8% iy ByEinds e

conm@diek Hegf fot eating whihehs kst esnrieatot Bal208he fifsheonnector half can be, for
el ectrical -connecti on pads 19 are

depj ct ed
examgien g reasttEeioch P 1 PSR cBnIECiOT B EY PIHET Brmple S Plue 18

C fise b1 BrPHESRIM cFra§ WE Husitle 8RhitRAEs such as
bgﬁpéélzoih%éégggt@éé&? geff%&%al?é; Iéi)ep The plaﬁg 18 cgn be v
soldebul Bh (e¢e Filgeres 6and @).PTB: teteryclal b gan brymenetad 8 tefirst PCB 12

by g g oo AR B B PSR RRURRAAR o s an
eleccﬁgéﬁ%ﬂ?é%@@n b4d 196h the fitd PERR, bhe re abwg thabdlderalis 20a. (The
e el ectrical -connection pads 21 are deplcisd
d be

electdtalgroanertiph pad 19 4 depigied diagrammatieadly in £

no h the .used of the . ' '

el v b g5 et AR SR SRR AP i s 200
(see BRBAsIRAM )0 TheyRIEDl Svay bewiamsasortht yecotl BEB 14/pesligiing each

nounti ng arrangenents can .be used in alternative

soldezrbb @0hreviths carrRsPARSMEFIRGTIFRICABDSEHPE RDESHEIL 2% Hgleqigoal-
ot NGoHP | | flg0! 18CIOBE(Th
Y AR b e e
clectfieslaphasdtdnpady?2 Parefdepived diasgrammaticallyab/Fagure 1.)
[0040] It should be noted that the used of the above-described mounting

arrangements for the receptacle 16 and the plug 18 are described for exemplary purposes
only. Other types of mounting arrangements can be used in alternative embodiments,
including mounting arrangements that do not incorporate fusible elements such as the solder
balls 20a, 20b.

[0041] The receptacle 16 comprises a receptacle body 22 formed from a suitable
dielectric material (see Figures 2, 3, 6, and 9). The receptacle body 22 includes a major
surface 22a having a plurality of recesses 26 formed therein (see Figure 6 and 9). Each recess

26 accommodates a portion of a respective solder ball 20a. The receptacle 16 also comprises
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dielectric material (see Figures 2, 3, 6, and 9). The
receptacl e body 22 includes a nmajor surface 22a havi ng
w@2pbormbi ty of recesses 26 forned therein (sSeRCHUS0E023469
6 and 9). Each recess 26 acconmpdates a portion of a
respective solder ball 20a. The receptacle 16 als
a pluralitypofi eﬂm:maﬂywpadumye signal contacts24 (Fse-ldewa ot ihe S@P@lrfaptacts

are mppnie cont Ct > g‘??g%é%s gl':figﬁ% %):%p gﬂgbéw?eglge%?% érgﬁ’%§24 are

arran@edt m'EB@rongaﬁai h&xaRd fefysofade ﬁgﬁal aontactg 24 theneis) andrfowsrows each
each having forty of the SI fon acts_24 therein,
havingteentyeaigtit ohitheesigngl %@%@2‘1 8¢ SHSP) t he si gnal

c gﬁ{)ﬁjt staz?fﬁ s%ﬁf @dn o 888add %tb; fén‘gally 11 894AIntiEa $BrtRn®Aa| and a

a su stanti a flat” nounting portion
first s2da, seatitdl @nfdct Béanaddb, 24s tmbadjomdhe awuntiegperan 242 Gee Figure 9).

t hat ad10|n t he nmountin ortion e ,Fi. 9
Each exgon Uk 66 eABPI EeBar b eRd i et B apbntine
port1c§1?@4a2 %etﬁﬁhtﬁg{ﬁ)gi’tfbi 24 APMH deB8nd&ntdcOBeaddiR4b] Déc, and
unting porti 24a, first and second contact beans

attac]ﬁﬂmt t:a’bém}d an @rd@rabkyrfmmd arebwRRgy basss. pr ef er abl y f or med

ﬁ4:ﬂgl 'h]il %gﬁl@i Sean acis 0244 %ﬂe g%&emgmggc?kéthg 9&%@1%{:1% b%ﬂ% 3b eas

showﬁllﬂ g{ﬁu% Mr& pRaEchiaa tBE bydy pditod mwomm sl(gnaIZM;ataof 24 is
eac contact 24 is nounted i n the bady

mourttédbirf the bodsamthgfetbe fiest eod serend seniag bsams 24 qg )‘?{(T@H upward from
d.f
o SR 5 RN ROy AR e s

pos1tio‘ﬁe@ @54 toraspehndifly ancofithesqoossds 2 Dieattichmket taleaécb §efgsed toa

respegh'ée gl;]eeqﬁ%tbé g@g%eé}gtuﬁtg&? S’%lg%sci)ﬁef ﬁgg@ IB@P? R[ﬂ%fa%ﬁ%g chétiaBt 24 in the
recepbacflé E&RJ %eﬁ 1 gqgé]{e%%gtaaé 15'% tbEntb&6£ Heaibieptdy. 22

eptacl’e I's mounted on the first PCB

12[00Ewp4411e ﬂ'llug 18lcomptigescopipg bedss 2% fqymed fivgy subiestiphsetric

matefgzlo(geea%fggllretg ) 4, Sngl e @t B%’&)P &Hﬁ%%}é% 8es a1%%o?§ur‘}ace[b’8a

havn'?%‘ﬁ {»ﬁ?aﬁlt_\% §Prebé’s\éém frRkd trkdih Yse@ﬂﬁ%ﬁé‘ﬁﬁ&ﬁ&ﬁ (Eaf:l@ ravesh 30
eln (see Figures 6 and recess

accomaralates d@bﬁs)na)f@dﬁﬁpe@ﬂVQﬁd@r bég gak+ Therks|l§ @11506%9}11131'1365 a

|
pluraét%ef %F%gfs)qlt}rg%o Hﬁ S%&él%g?%nﬁ a?SSSZ’j1 S éF' é é}y ("I‘Sﬂfee eSl b(fjornéacts 32
are nfunteiéh, 8hd &ﬁkn@thfd@ﬁttﬁe Ballyes Thmlmglﬁﬁccnmctsamjaremgbd in six

through the bo K 32. The si gnal contacts 32 ar gl?
rowsaarkhaang faitysofihe sgnal sgutacts 2¢ ithgjep OBF TOFY AL PARs twenty-

acts .3 I of ws each havi ng
elghtt?%h? veny c?nttaptg 32etﬂe§fﬂﬂggﬁ Iq%ﬁrt azt s 32 therein (see
§] 4Eacd ﬁ@ﬂeﬂ]coﬁacﬂms age]qﬂam@ﬁt@w @gageas exebpindarg signal
oW, engages a _correspondi act 24

conty @B IRaRH eI Lhand 8 PHAE 48 e GEbGorespopting bairof

{ o b cRbuRh0d a1§9é%&z@@ri fhe st 234 s6ORE POBS 12, 14
Slgn%l%gﬁﬁr%t??gl 32190 F eg%t Weengtil he first and second PCBs
whed the riéeeptacle 16 and the plug 18 are mated.

[0046] Each signal contact 32 has a substantially flat mounting portion 32a, and a
substantially flat mating portion 32b that adjoins the mounting portion 32a (see Figure 8).
Each signal contact 32 also comprises an attachment tab 32c that adjoins the mounting

portion 32a. The central portion 32a, mating portion 32b, and attachment tab 32c are

preferably formed on a unitary basis.



when the receptacle 16 and the plug 18 are nated.

[0046] Each signal contact 32 has a substantially flat
worewsoireg portion 32a, and a substantially fl apCTES2004023469

portion 32b that adjoins the nounting portion 32a (see

Figure 8). Each signal contact 32 also conprises an
a 0045 neirte sigupls3potacts 3 aseipashmeovniasl orpiha PIugPAdy S dfore

. 32a. Th ent r.al ' i RE : i.on:
N
that ﬂ%ﬁlﬁ?ﬁnetﬁ%ﬁﬁ)?ﬂi%ﬁ%% ?dé@falﬁ/tlﬁwaﬁrﬁmtlﬁe [Aig dody 2% (fromithergesspective of
Figurp §) ang fcsucmned eni2s S RAHE R A GRS OB RG SHE 6) teifecesses 30.

The aé:gﬁlélﬁé&llt‘ Ban POy ﬁged"fb 4 ﬁ:@ﬁec ihe oxg%%@;ﬁlg g&d&ocfatllk 90b.32Re solder ball

S upward fromthe plug (fromthe
20b hplk SPatdin Ve s¢naFconae 38)ip therdug bely2d bafonsdhe plugh 83gmounted on
is positioned in a correspondi ng.one of the recesses
theseS@@‘Pﬁ‘ﬁg It tachment tab 32c is fused to a respective

?gﬁ?zfeg g eepiRle Ryl 2 Ak reléiRadio 6 8hs Maling Rafrdsed2bSormed

ain the'signal "contact 32 in the plug body 28

theredig fca)umg3 ehet%eg body2816f the plwguiSthas mating fieatuyes S thereon (see
. e r t 2 .
rch Q08 SR B A SRy i

feature®28fontthe rdebptdcid Bolip 32 BRdacga E@adspoting Blatihg feate 28b on the
thereon (see Figure 2-6). The nmating.feat ur?s 22b, . 28b
4

€€, 8 .
plug bedy 2fotephainiein the yecepiaclsthand W RIsg 18 Mpropst dliggmeatd g mating
there%éb- on the receptacle body 22 engages a correspondi ng

ting feature 28b on the plug body 28 to maintain the

(rj q064%] aCEﬁ:hJsﬁgrﬁE@brttm 2plengngt8a respeutivpeignal ¢ogtack B2 when the
urin t t f. '
orbin D9, Ler el [ 0040), sech SLgTaL cotach. ot 16

| . .
R T L e ey
8. Relative

corredfbnding sigml toiae 32 sloring atating ofithsiregeatacteolér andiploe

substantially ali wWth.a correspondi -S|
movegtsy Ees Bl S AR O Tt FRRRT 2 et BRhg of e,
recepigrle TERhRE th¥ SIUPOMEHRES (R fitshBndéedfRd carpatt BedmP24H, Adatakngage
the signal contact 32 during mating of the receptacle

oppodifg aidds theenginggpor@®rcibses the first and second contact

o2 o R EPAE ML LG o cont

32 ca?ﬁ%ﬁﬁng??gﬁg @glttitoiﬁg r2]b %’géc?rﬂdgﬁslﬁ)bgh‘?meﬁnﬂmﬁrst 3fd senosd sontact
et i Sl et e 20 o BECTE B e e L
v A0 0P U D45 A SRt i
opposidndiaetionesubstadlly petperidicutazso theatmertjordes inesttion. n

[0051] The resilience of first and second contact beams 24b, 24¢ biases the first and
second contact beams 24b, 24¢ against the mating portion 32b, and causes the first and
second contact beams 24b, 24c to wipe the mating portion 32b as the receptacle 16 and the
plug 18 are mated. The bias and the wiping effect of the first and second contact beams 24b,
24¢ can enhance the electrical connection between the signal contacts 24, 32.

[0052] The receptacle 16 further comprises a first electrically-conductive member,
and the plug 18 further comprises a second electrically-conductive member. The first and

second electrically-conductive members conduct electrical power between the first and

second PCBs 12, 14 when the receptacle 16 and the plug 18 are mated. The first conducting
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opposite directions substantially perpendicular to the
direction of insertion. [0051] The resilience of first
wanpassewend contact beans 24b, 24c bi ases the PCT/ES20841023469
second contact beans 24b, 24c against the mating
portion 32b, and causes the first and second contact
membee aarsbe 4, exarpld, o privprecarast pteipi g ansbihe senend zpndusting saember

receptacle 16 and th | 18 are t-ed. The bi as and
caan,%%r 2P ega@l"f”(?ﬁfo%?c‘%tsﬁ‘@u% (is%‘?ﬁgﬁrfggé ond cont act
b¢@i83] 24ihe péter EaHlact BRI B preReabey esrhpriisea b sabsteipily diat and

bet ween the signal_contacts 24, 32. [OOSZ% T{]e . .
clongated bpdsamr@orléfi%&ﬂetﬁﬁ@rr e dbnpig RAEer gopfaptsiirip 34 also comprises mating

el ectrically- Cctni ) .
B e
matinBRAHRSDB, ankihe hitactimenn Canrenrd be| for branplk) a/ploclidiof attaghment
menbers conduct el ectrical power between tg fir.st and d
tabs Ao gmeuEiEElS pPRer S A el FRET ROt e AL g S an

five of ﬁmeagtﬁclﬁﬁéxﬁ(?abs%?tﬂegé SImESDEHLEd ViR P Slkerf@y eRabdd@hents to
exanp ower

e, anp contact strip 34, and the second
increae Hgtusivi sddhandlivpesapedcity dféhe pawer ., a power contact

trip 36 Fi 2-7)..L00Q583] .Th t
S PO Sarti e pafiap o b B A st SRR PR b oty
form& BRAALEIrRAAN DGR Pedéhd GRErE GOHT e Bddy por€iopG8Land the

contact” strip 34 also conprises mati n}g features and,
attactadnd tAb e texfend dawawardrfiem the bosky Fosthens ST theperspeglive of

. e e, ragbit f ' : .
ri§E a3 bt b 8, 008 il gy o
word®fthSnhBEH BB hadsitABmeA tab4mire fietpowkat thd matngtkbs 39 do not

~ shown as conprising four of the nmati n% t.abs.38. and 1
align fwithethe fittadheneat tah%ﬁ&w@leﬁ’slﬁ@akrb?ec{l%ﬁé ﬁlz}ﬁ’iﬁaﬂ% {g4FF belhe

. .varied-Ln ; i i ments to i ncrease the
signi %?\ﬂg?%tglﬁs |é1lgglg§%§§§§te§g§?q’% he power strip 34. [0054]

THeo481dyEqfrhatig t3839 prdférals)y taipriss,a fndansta secpndebram portion
393, §hbatzali g e APy AR 1 10 R TBHGH pos pp o foifiP g st and a
secoﬁd%aﬂ}oﬁ&g%m P ST RS RINEc SRV rii61RB% B thadythe tab
portion

(fromthe perspective of Figure 7). The
portisra3dcnuye pefsratly cancedas dapibied in Figates7.4Bheereniationg phpdigeent

i R0 b T DO B e R A0

secomibedfh ffttioR 3N39Y 4d¥ the GbglokRehBRIVS alijloent4ating thse39 are
vertical direction, as depicted in Figure 7. The

substsntgpliyfrevasese of this feature is di scussed bel ow. [0055]
E ti tab 3 : i i
R
recepRstld 1©MVRBs patieularly,ahie batyt pootior3B3R istrhantaijni sist 43Hermed in the
first and a second beam portiqns 39a, 392@ xlh fi rS%I —
rocopkirde beboRRISBRRIBNSS gy Sa it TogRaling ot PLEI gy from the
recepg?,cﬁee ﬁé@rt il)l(r) ﬁ:’go“?% FH% J%Jr%ggc}é{%q)fﬁg@@soi G Es). IEhch afhtihehent tabl®

extends into a respective one of the recesses 26 by way of a through hole (not shown) formed

in the receptacle body 22. A respective one of the solder balls 20a is fused to each of the
attachment tabs 40. The solder balls 20a help to retain the power contact strip 34 in the slot
43 before the receptacle 16 is mounted on the first PCB 12.

[0057] Each solder ball 20a is aligned with a corresponding electrical-connection
pad 19 on the first PCB 12, and is re-flowed to establish a solder connection 55 between the
corresponding attachment tab 40 and the electrical-connection pad 19. (The solder

9



mating tabs 39 are substantially reversed. In other
words, the curvature of the first and second beam
w@eisioonss 39a, 39b and the tab portion 39c of BCj/ES®NL/023469
mating tabs 39 are substantially reversed. [0056] The
power contact strip 34 is mounted on the receptacl.e
conndetidys M argfdepigtedrdiegspnmetieallygn Figire 1 paths soldes cpynectipes 55

d ortio ' j bR tiRe
e PR B3R )3T Bshl st Bod BB ol na v
to retiBithé\Ecémbde 38 of et POBARdl y from the receptacle
body 22 (fromthe perspective of Figure 2 and

3).
EBISH 1 teinrions A5 fesed Risibe fidioss p @ﬁé%%ews?edmy 22 that
deﬁng tht/m(?[ 4;39(8%5@5@%76&? SutEBhOpro cEiBﬁso%Jg\gE Qh@aéiN@te of the slot 43)

or me e receptaci e body A respective
are as306iaiefl vithecash bfithe rbeesses 280and s difse dronptheassocited tgecss 26 as

attachnment tabs.40. The s J?der gal | s 204 hel i "
showpdn Figyre ore TRODROICCHERS itreg S RpsH, 11?(i018 Fﬂgheg Flgg 0 %e respective
areas ?}?ftﬂf g%cgyj;:?)rﬁ&? §PUAE hGoikbhé i ttdPRHRheEbOR0.t Tiis Féahst iF6dheved to

Each soldéer ball 20a is aligned with a
reduceanechspiozidinessee iretbe spldal copoegtivns Sarpssaplaingd ih detpid below.

fi P 12, d | - d ' L

o T o et 20 BT AR R e
Figuléeil).a'Tﬁe bbReBits 86 akdlco@PriRRahatig foadred And (fdvlment features. The

sol derconnections 55 are degl cted di agrammti cal

matirfg fgaftees Tap bHHer exAnEe, aconE blads 45, ond the aligrlhment flezymrleg can be,
| ectrical .. t i .

for o5apgppr piop BRSBTS bo LR U Sbht bidke 43

cach h@EEPidelaatidlfy Bt ahtielohigated cHERutaion B65&Yn Br Bigent 7.0Hse body

s e o L et O U RSl
contai%gs)fﬁgg 4P CRLAE do?&g@va'i_’&; o\ PBAE pEHoR Ud Cardfithé MeackhiRht tabs 46

re associl a w th each of the recesses 26, and
exterdn@veid §em the body pertias 44 ¢framdbe pesspestveef Fgurhiown i n

ci 61 TeerorSRbEELLRE a6 FmBied 8 Hr i b oftle piug 15

More?}%ﬂihﬁﬁl‘ Bénd Bty RN M IshBowidPi@hrgstotfahsedtid. thd hiug body 28
ature 1's beli"eved to reduce nechanical stresses_in

(see Figeres ol andr6) co tiraé e contactliladed’ extpndsivpa@rdy figet the plug body 28

bel ow. [0059]..The wer cant ' :
g B eb T T TR L R Sl O R AL L e
one S¥ithé RecdfefdEBy GATRF b HesugEhdle (hdt ehdwim)ebrmetlinahe¢ schpterie body
features. The mating features can be, for ex

| e,
22. ?apﬁpa@tivemr@dﬁ thpsoldih el a0t fuseh e FRchiod i HOCiBG f 46. The
. orelt u is
soldegg)(rgys(,e %@bﬁf%lﬁ It]o %ﬁ:ﬁg ﬁ%%c&%e%‘ Sita@lst AL RNhe 58PS Boreliie plug 18

act bl ade 45 each have a
mousteloh @M PEBIY. f1 at and el ongat ed configuration as

A o e T S S R 8con
e e S
the corresponding attachment tab 46 and the electrical-connection pad 21. (The solder
connections 57 are depicted diagrammatically in Figure 1). The solder connections 57
establish electrical contact between the power contact strip 36 and the second PCB 14, and
help to retain the plug 18 on the second PCB 14.

[0062] Projections 51 can be formed on the surfaces of the plug body 28 that define
the slot 49 (see Figure 6). Four of the projections 51 (two on each side of the slot 49) are

associated with each of the recesses 30, and are offset from the associated recess 30 as shown
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extend upward fromthe body portion 44 (fromthe
perspective of Figure 7). [0060] The power contact
W@ 2005011863 i s nounted on the plug body 28 of theCpUSI04/023469
18. More particularly, the body portion 44 is nounted
ina slot 49 formed in the plug body 28 (see Figures 5
in Figamel 6 6The prdjéxdions Ak arshuspasitisnad en 48hessiderd $ha fsarackye areas on

f .h I d . ' . Fi
e o R AP BEE AL BDE RO BRREHL S, B

mechbEePEGHEIE i1Pe sefdet bmnb@ias S8 sas2fphineddly dethil elohr. ough
hol e (not shown) formed in the receptacle body 22,

A
r 0peHt | Ve paveer spntapfestn b Hend pappEcylanihp ol pg, att as a
ach.of the : | .
o0 D g oM O
the re48ptaeib Q6ant peugnl uge tonfigraisontheithematihg taBEB9 04 the[1@OET Fontact

‘Each sol der ball 20b is aljgne i.th a correspondi
srip 64 cdrangaly elauith Fs popiat DRGHS DS BEWEHIBRBoTS Soaighe

2 ' ! ' fabs 3 d
ok B 1 PYELI LB R apan oo by a0 v
the c@htaethlideal5-caosuadiod camtrepbldd@45 tq dingacs tledel perdanedd efiibe mating

57 are depicted diagrammatically in Figure 1). The
tabs 3| der connections 57 establish electrical contact

bzfmﬁg EH&&M@ betGRBA Bfelcobtabi Bla®bspad thbeabseetin 39CBn
a

14, elp to retain the plug 18 on the second PCB
conjubétiof 00BZhe Rixivecndvemental thamabiag fabs A8 dowardlgcontact blade 45,

sur faces of the pl bo 8-t hat. . |
cons{ Y3 0 41 Bl ® gLl s 2
are sEEAMtRI{ Gevefscl N rdtedtabd 3. Thiie fasme chabeadjuéenhmating tabs 39 to
the recesses 30, and are offset from.the. associ ated

contacg gming)si(?g@ of ﬁ@ﬁ,ﬁﬂnﬁc'ﬁ)]@@ﬁ @.GMoqqpézelb ﬂ%ﬁ a@&qegﬁgatg&g tgbg,39 deflect
in su%%gl%sth i (})'gog)gbﬁ{éecﬁliegﬁoﬁ' %a[bﬁrsuﬁét }ag? g%x?%n&i@ﬁﬁleﬁtthé’ girédtRAST

y portion 44 that a he attachnent tabs
relati48 moWehenf esivaerethe sedeplatieViédntl tha @dgd8. mechani cal

Rt pahbmeToiRef e e6U AT SH-BERea podpf A 0B Gl e o
porti.{)ﬁbaﬁ atglaﬁllé{ BE bt B deS, hiftP&u3& tha tb pR%tichs306 ePivasd the contact

ceives the contacf blade 45 of ‘the power | .
blade éf hatht reteptapled, anisheplupdiatd waterly The hias paé tsriping effpet of the

.and_pl 18 .are configured so .that '
e e e
t hfposet aRb nftiag eabd 38Qhd tiitcataeEMREntGAHAA4BAIN the poweSdnast strip 34
the receptacle 16 and the pI§%.18 are mated, Regativ?
are proforabisnstaggieradhes diaeussrgl abave Biais feptie ds ehevediqrsybgtantially reduce

bl ade 45 causes C L B&ttached
meo BB B e BRIl QhAfESof B 8o
ther&&) tNI61e (REINERTY, tHeaesiDaitdefledtiondd tiEtmating; thbe39 edmsed by the

portions 39c, in_ conjunction w.th the %el. at i Xe. " .
engegoreahOmaMEIThaSY R AISSTSS TIBEA s CRLSNED ] Hdpces strsses in
the b%|d§ %grtfb% 38 directly below the mating tabs 39 (from the perspective of Figure 7). In
other words, the areas on the body portion 38 located directly below the mating tabs 39 are
high-stress areas. Staggering the mating tabs 39 and the attachment tabs 40 locates the
attachment tabs 40 away from these high-stress areas.

[0067] Alleviating mechanical stresses in the attachment tabs 40 can reduce the

mechanical stresses in the solder connections 55, and can thus increase the reliability and the

useful life of the solder connections 55.
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cause the mating tabs 39 to resiliently deflect. The
orientations of adjacent nmating tabs 39 are

waasvass al |y reversed, as noted above. Thi s PEHUS2084/023469
causes adjacent mating tabs 39 to contact opposing
sides of the contact blade 45. Mreover, the adjacent
ne0068] t Biesprajctiets Bchormed entheregepiagle Bpdy g dss algo believed to

direction ch substantiall ' -0 & .
e 85bt S SRR AL AR ekl qrain e
body bBrtB s WEertht thatiBlg t4HC0Zheddvahe eqithdt dhuale 46fand deflédtr The

and second beam portiagns 39a, .39h bi ases .the

. . ab .
projepidansi 3nas g@éai%prﬁglpuqm@r% Besitienedion erygide he tespeciive areas
the.tab.. [ i n )
o ot SIHTH P R A e i
projediishstBecanitigra@refetieat oradintinee trisiimgof thb bodOpartian 38 proximate the

enhance the electrical connection b en,.th
R L
& g tdhR J0QURSsi1ERNY Aetledt WitbpuBihduc
wordg,:’:geﬁo@%@?ﬁ%?{/pé@ggﬁgg%&g@ggs di s_cusséed gbov%. T_lhi 1sl ) emes
substhetat] miamérs (el the werdnipenyging steghanica] styessesd ga dha i ghoriag|

stresses, in the attachnment.ta in the sol der
atac R FIGR oher 8 e p IR i Bos ORI | cr ar .

t hROESS| Theplojetabhest fopne®@bn e HRbOAIE &b el edasiseliice or

by the engagenent of the mating tabs .39 and t

. . h . .
elimipistracshalipaldbosss imthpspliensanecionn 3(daa aupgLabstaptially similar

t bod orti ' A t P .
o PR BRI LR P e s Pen e s
51 rekigin AER]yPorfidresdbofiyie powei @mtadBsttip Satfemn tvistng supstantially in
bel ow the mating tabs 39 are T h-stress areas hereb
respame by BEITRERRETSTHR i gontas Plads 45 404 Phsonammelohive At qndsan thereby
allevinte hl%%?écﬁﬁnigﬂ%u%s%é MR BhidlARSwAR cB¥@)n ticid dob 88hections 57 as a
hlg -Stress areas. [0067

Al'l evi ati ng mechani cal
resuls bf @gB éwistingt he attachnment tabs 40 can reduce the

CopORL < e Blodeay 2 el s hiup O3 P AR RSt ier s0a,
50b %%?Ee gle%e;lnct@ée CignReqLhasy B fiR0SH sclhirl eS0T 53

on the receptacle body 22 are also believed to
positicd sebssantieHy bstwean theeposisr getagisHinedq mhibe adjacey siggplgpntacts

s2. SRehi el et b0 AR Dy SR A gt e Fmainder
of th@RthdRfdyest . The projections 53, as expl ai ned

" CBINEL 1 Tbe ascenistonotnes BbU THOPIT by ARG 2 HE g second
rece%:ygjaggbat%ﬂﬁ&ggqe}éﬁiﬁ? %steé1 girggg&% é:rﬁ%gr B &%R §&BnBYedeliRs 522, 520

1'ons can ore reduce or elimnate _
are pJoditidhbdgibefantisley berdyerpthe pbwar Gfitqet stxiprPdtand theeadjacent signal
attachnment tabs 40 in response to the resilient
contgrds £9ction of the mating tabs 39. In other words, the

P;EH%?L In??‘y sg%fe%?rtﬁ@ first R28e¥BDL NoubaRSia3S sirftilar to that of the first

 ect wthout inducing a substanti al
barriep§E) tind tredhtyeofibe ssrpndydcasy S2bdhabstaatially sieklerts) thegpf the
seco}uri] garrlll%lr gﬁoﬂlengrst and second recesses 52a, 52b receive the respective first and
second barriers 50a, 50b when the receptacle 16 and the plug 18 are mated.
[0073] The barriers 50a, 50b are believed to electrically isolate (or further isolate)
the signal contacts 24, 32 from the power contact strips 34, 36. Hence, the barriers 50a, 50b
can potentially reduce signal degradation in the signal contacts 24, 32 due to the

comparatively high voltage in the power contact strips 34, 36. (This feature is particularly
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attachnment tabs 40, or on the sol der connections 55
attached thereto. [0069] The projections 51 forned on
wo b@splwe body 28 are believed to reduce or el POI/Ns1004/023469
mechani cal stresses in the sol der connections 57, in a
manner substantially simlar to that described above
advaritddebus, eapacty beandridatopy, dj epnlicetiensss whigl the yaliagedgyel in the power

sl DS AR AR VRS 0, 1, 1 e

r ﬁé@ﬁﬁ‘s qt §iRduldse fhtedapMmRte@btatiReoapnR af thehkagacld1 Goh be
the mating tables 39, and can thereby alleviate th

equipped Withitoabarsens $98.630bt #rt thasesesses d P Odp a1 Be et eelug body
ol der .gonnecti.ons 57 result of such tw sting.
28Cﬁ?5U§5¥1gﬁ%a ?B@“@&ﬁgx@gﬁ%?&the pl ug 18 can have a
fi [Oﬂs'la Nehveer $€eanrisdrthioagh Baonbéitorfsystamdl 0t hyewepof the power

(see Figures 4 and 335? The first and secon arrLe&s ; .
contagOHLipSHh 34r & Pedpseadsherr: st feahire si1 RroBIde bty advantages m

powner i : . i i nFJ) le, th
i B L5 Bl e Sp i 8 O RR b apl xgpyle, hevc
ofth@%cﬁzv@ rcefiacatiys 34 Baecbelisveditol substaitidhlytineease g Yrltage gnrd current-
the p

| body 28. [0071] The. t acl bhod 2
canyingcebctsso e coretiae e 1§ uireih B ehvBRibheL figltantiSiype
conn{‘l%&}ssygtgﬁlé P WRG Jiokl%[' & Pk RRRd fhgusiemdidid catactd he

second recesses 52a, 52b are positioned _
s08T6Int Makdoyeth srngfeming powsH hseushame & 11058 PPHErTANEAgHSIPs

the adj acent .si gnal contac 4 e
spaceifgafet R ciaeboaiars d QbR paerieh it 10 ean MBS Rlely roduce
the pOenfid1Fof sii%ﬂia!l db@nddtn dafed binhe tdiaivelydrigh vbltdgee irsthe pnuer-
recess 52b is substantlaII¥%5|n1lar to that

the
cond@mgathsa(Fhesigsnsontaeis 2t 3201 tha OESEIGREY IR Zé’saégh%’%%ed
52h receive. ' j '
sbovg s bEG R o FORTEL b Cof b s RECOMEISHE, teg ofhe
barriéf8t504.50b9073] The barriers 50a, 50b are believed to

Col0aB < oo b3undasipe et e vahiaee S gy tiggnd

adva}g{?lgﬁs%f t%ggrreg%g EdvRhBorrRfve belP s 6 IPRL 188 Fdrdddidg B€LHEon, the

tion in the signal contacts 24, 32 due
disclburé iydllostrapize ahiyvaatlyhimgyh maybeagasleiin detaid Wit theasingipdes of the
. strips, 34, 36. (This feature is . . .
mvelﬁg)pttp &g %1;11| egm cggeél&ygt}w gﬁ)&d Igg)&ergl én%hr&?f oﬂP? E:eni.nrs] in which the
appeflR d15RtsI PO Sxr8sskii ot dxBRpIObFR TR detAllslof e rebuspiqpbses and the
contact strips 34, 36 is relatively hig

h., e.g., 50
plug\18) eush s thyrmvather, ayrahgoTa, and conBguratigeotibe sighalipentacis@4 32,
recept acl e, pbody 22 of p B1:63R1Re . b
L e
applRd %o vRRAIE afly §Pe bonsRLnie-lybeciptitigaltodyeca®. of the pl ug
18 in alternative enbodi ments,. . . -
[0078] An alternative embodiment of the connector system 10 is depicted in Figures
10 to 13. The alternative embodiment comprises a receptacle 116 that includes three power
contact strips 134, and a plug 118 that includes three of power contact strips 136.
[0079] A body 128 of the plug 118 can have three barriers 150 formed thereon
between each of the power contact strips 134, and between the power contact strips 134 and a
plurality of signal contacts 132 mounted on the body 128. A body 122 of the receptacle 116

can have four recesses 152 formed therein for receiving the barriers 150 when the receptacle

116 and the plug 118 are mated.
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[0075] Power is transferred through the connector

system 10 by way of the power contact strips 34, 36,
wa@sgoodiosiwessed above. This feature can provi de PCT/US2004/023469

substanti al advantages in relation to conventiona

mezzani ne-type el ectrical connector systens. For. _ ,

e 0088 e, Ardileer aiternafive ¢rabgsliment afdhe conneetor systensLO iszppicsed in

. be]jeved to substantiall.y increase the v
Figugyt4 Bk Py g S aepet PenTorEEe b eetfub 296 ufffrolyges »
powet Eorftdt 8ripB4l SCHPMENY B B inclRIEE apbiver Eotiet SIDIPrASEE or
systens in whi ch power is transferred through .
f

i §O08A] dUBhe peg2 Heeasmprjsez scepiBrlebody 228.aA sfbafrisr 4§0 positioned
th :
s BR3P 2 SRLEpIRHE of QBIAEhy b D52 oppRGA 215

The r8&ptaR8 216, coﬁgﬂiséwbﬁébémhdlabbdy 223 unda bieiepd62pdsitainetl between
si gnal degrada

i tion caused by the relatjye hi gh
the panesticanast STHp £ TbABREDNY eé%lgﬁf’g CRARHS ,tzb?( Fhibed ¢Rigele 216. The
i 4 ] t ; aridSare believed to
i AEEE P Al ERRRBAL BRI ac
electria¥ig isotae (@dtrtsdrisqiateBille sigBalt dontuatyi22¢h23 2usemdlic pdyweer contact
. barriers 50a, 50b.) [0077] It is to be understood that

Sﬁﬂmé@én2¥%ough numer ous characteristics and advant ages of

t L[Go:i’%?sfﬁ{kt JvrbY 8Bhth QRS 4RBENcSiffride@Bddy ipdrtiohe238 having a

f or egoi ng J%scrlptlon, the disclosure is Illustrative

pluralityl of shntsl2@hfomyed thesgim.bEhersldis 26 agrebedievedior g pnagerihe dissipation of

N
The p¥iief Boiith@ sBRREnERAcICL@fTscarodppitaasiEd hatne agplantityeof slots
specific details of the receptacle 16 apd.the pl éﬁf
266 fouedl thsreth elhagefa R66 arerbehgwaden enhanss thf‘dﬁ?ﬁllg?@f’ﬁtoif g%lt m the

bodyi)gg[}f%: Aal, £FONL 3ehifatl %oolﬁ%oﬁﬁé’fo@&%?nﬁ&ﬁs?ﬂ%‘%i@. for

ary purposes only. e principles )

i oesa]i oMocvel) éheapiricipdel dfdhe/nventainl oande ppplgsktogfmezzanine-type

nmezzani ne-type el ecirica onnector. .[0078] . An .
blug g ARGy L RHORR OBt B ORI LFicE O5S 0F Bfepiss of power
contagﬁg&iwgg §fkni a8 tid SHW & Sod@ctl Bripk34, 369.3ltb @habanife-type plug and

enbodi ment conprises a receptacle 116 that includes
receptdviethapdvast icdndeaaty sgral pentdds, and a plug 118 that

i ncl udes three of power contact strips 136. [0079] A

body 128 of the plug 118 can have three barriers 150

formed thereon between each of the power contact

strips 134, and between the power contact strips 134

and a plurality of signal contacts 132 nounted on the

body 128. A body 122 of the receptacle 116 can have

four recesses 152 fornmed therein for receiving the

barriers 150 when the receptacle 116 and the plug 118

are mated. [ 0080] Another alternative enbodi nent of the

connector system 10 is depicted in Figures 14 to 18.

The alternative enbodi ment conprises a receptacle 216

that includes a
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power contact strip 234, and a plug 218 that includes
a power contact strip 236. [0081] The plug 218
weovpniwes a receptacl e body 228, and a barri ePCR682004/023469
positi oned between the power contact strip 236 and a
plurality of signal contacts 232 of the plug 218. The
r e¥dpttactlei@ddbisconpri ses a receptacl e body 222, and a
barrier 262 positioned between the power contact strip
234 and a plurality of signal contacts 224 of the
r egept aglBeifine iR dIeviridat Eonndbr, cdfwprisig: each forned
froma suitable dielectric material, and_are believed
to el eca first gpmectos drifer meyntingropaclirsi eruisastrafe the first

PR i 050 PO gEROARFL i

C OfipRibsemauied h pslot fopmed BBthb divst Rgngectulr body fdryconducting electrical
slots 264 forned therein. The slots 264 .ar ebggﬂi eved

t op@ﬁﬂaﬂ@éifﬁtﬁé“&ﬁ%aélywpﬂ‘&ﬁws fnegehet CPMBITERE portion,
o)
Do HspeERn R R 360 LR 905 B Ron o
c o¢lpétiisallyparhiadychaoichily coulidg tevfinsgelectpéallyadontiyctofe member to a

slots 266 _formed thergin.. The sl ots 266 are believed .

" oP BFFAH B BIOC P 0ad BT e SU SR RO AERE TBHye Sloctically and
poﬁfei:l?aﬁﬁic%ﬂf’:coﬁ@gd tdwue bg%ﬁ?béﬂibﬁl;tﬁdcom ing of the power
contact stfip 236. [008 Moreover, the principles of _

t he i nventdood cormrecise hald o1 rewrttmg@nr@m@dup Heeuitpplstigiqapd mating

LI I T T

aspédiarREoidélt@fitalBi-ddndbctdA mafberim@nted i@ aslot formed in the
mezzani ne-type plug and receptacle that do not  includ

ansecend peimegionbady ©r pprduciiag eleglrigalpower, the segond electrically-
mezzanl.ne- ' . ksing: .
g T T
suhsthatiellytcbapléd testhe bodynpation ofitlefsecomdpidctiicaljyaohdudive
connector body apd a_ first el ectrical]y-conductiv .
TSRS 404 PSEhpisaiE Qo meeY F4oPey S EBRHEDEpnductive
bogdy. fraf tocef)é}qfé(fig)‘ BO108RNE bh R sePVidircultRBbdtiates ind mating features
el ectrical I'y-coriducti venenber conprising a body )
poelectoinallyatidmbehanicalle eouplesktodhebedyi pration ofthd second electrically-

mechapi cal | oupled.to the. b ortjaon for . .
ol R B Py A g TCUUST PGSR efggricaly-conductive
el Biehivef ahdaye aRNAMETd HOUFRBPETe firdt dedditliFldohiu@fve member when

| ocations on the first circuit substrate, and mating

f etiteufretsand| seeand; aoan¢ojordratvepareHantiedal | y coupl ed to the

body portion; and a second connector half for nounting

on a second circuit substrate and mating with the

fipst caonpert@icalh®@hhectdhe ka0 tvheesin tetatnchimadiit features of the

conpri sing a second_connect or ) .
first electrically-conductive member comprise a first plurality of attachment tabs, the mating

features of the first electrically-conductive member comprise a plurality of mating tabs, the
attachment features of the first electrically-conductive member comprise a second plurality of
attachment tabs, and the mating features of the second electrically-conductive member

comprise a contact blade.

3. The electrical connector of claim 2, wherein the first plurality of attachment

tabs and the plurality of mating tabs are mechanically coupled to the body portion of the first
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body and a second el ectrically-conductivenmenber
mounted in a slot forned in the second com ector body
w0 ooosponeiicti ng el ectrical power, the second PCT/US2004/023469
el ectricall yconductive nenber conprising a body
ortion, attachment features electrically and
elec Hmpn@lqtlye swieen 2 gaggeeedmygpoentisothasieacthes the fiost @lurality
of afff Bt B 10 RRR G AP o FREBRE S or BRE kg™ |V 2nd
el ectrically-conductive nenber to a plurality of
| ocations on the second circuit substrate, and mating

f edk ur eslhelelsstriqat gauugctanefl q%@@h%wlaeamnth:w nogtiqns of mlzc first and
i
secc Stechfllly Wndlory e ER ML R  LERLEY SRIO IS therein
el ectrically-conductive nenber engage the mating
fe tures of the first electrically-conductive nmenbe

't hebPielesitical EPraeeiohel Wi boYbFoiR e/ gt epnecriat BRIf further
comgnse-grheﬁ@! S6EalitF e si §rpﬂ‘ B&GRAQE m%fmt%h & e Frrst W3RRGS Yol§ for

attachnent features of the first
condsicting ﬁleciaiwly&gm&sd thetsevandroenbentorduiffuither canfpiriset a second plurality

of siBpl Bptaté rifnfid S0 Telond e b Bo i e g V188N signals,

and Bi&hfcf—fltlhé ﬂrs@fyluf’ﬁiity 6951%1@@ Sonth&te ntds M BREpdce 8hIb e 8cond
the first electrical conductive menber conprise a

plurality of gigpalipoatactsyvhsn ﬂafc fiest trebyecondepneeiathalies aremiatng.

features of the second el ectrically-conductive nenber

conprise a contact blade. 3. The electrical connector

of 6¢l ai Mh2 elestrizabionntdier dfl dlaiin Niwleddin the setort dod& BB Body

tabs and.the plurallt of mati ng tabs are nechanically
COMBHSES| TR f)]fli]éﬁ%ﬁé(aﬁ} leGtg, n@fer{ah@d located between the second

e r

oo R e MRS PRy FRFARY of SefelSLAARE, &7 the first
commbtoabbdljehas 4 mbess ifemelftb@tinffoorecaamly thé barhier when thieifirgt and second

of tin a 4. The el ectrical connector of claim
Cmﬂf?“%ﬁ' @? Pﬁé‘%ody portions of the first and second

el ectrically-conductive nmenbers each have a plurality

of slots forned therein. 5. The el ectrical connector

of 7cl ai hg elemi@aleciomncdi@r dfidlam 1; ovhesgin the fivstl donfientotimilf comprises

e PR S Bh el, AARBl RS P s
threesmgnahamnael%c@ﬁmyldomaﬁe@m@mbaalf further conprises a

second plurality of signal contacts nounted in the
second connect or body for conducting el ectri cal

si gnal SThQQ%ct?i%&ﬂ:oﬁBec}t& ffcﬁa{l ls Whléfe‘?iln hltjeyseé) nd ¢ ngﬂ@cltor half

cont act es Wt espect dné

comymlises dreé yf e sedogd alecmﬂﬁebﬁdu(vhemniehﬁefsl thetsecund coBBEnst body
conne(PEl haI es ar d. 6.. The electrical

compiies @iy plityrof F“’a”}eﬁ% rm pay adiglsetric gnaieriplca depst osyof the plurality

of bRASY 1§B@£’t€& ﬁ@t%ve@n Q@géén? bndsf @ﬁiﬂse%ﬁﬁ%l@c EAlye&ndli&tive members,
materi al and | ocat bet ween e sec
and at least one of the plurality of barriers is located between one of the second electrically-

conductive members and the second plurality of signal contacts.

9, The electrical connector of claim 3, wherein a surface of the first connector
body that defines the slot has a plurality of projections formed thereon, the projections being
positioned so that each of the projections contacts the body portion of the first electrically-

conductive member at a location between locations on the body portion of the first
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el ectrically-conductive nmenber and the second
plurality of signal contacts, and the first connector
whowy/ohmes a recess formed therein for receivi NRCT/082004/023469
barrier when the first and second connector hal ves are
mated. 7. The el ectrical connector of claiml, where
electridatiyfcondctive mresdten whiee the b@dyppqr@@s of the @éSt@IeCfrFF@HYTCP%‘IUCUVG

memlg% %ﬁ@&qsga?rIeIﬁé C no/'% gﬁ%ﬁﬁ tﬁg grﬁ élﬁg ]p? Fﬁac%ﬂl%ntsﬁgso £I{Ii a respective one

of the&h8Gtd tab@! | y- conductive rrenbers 8. The electrical
connector of claimb5, wherein the second connector
hal f conprises three of the second
elgctrigall PR RONUIRR Blting tab
body c ’J%bere%cggcag%'ﬁj r Iéf ?ﬁggfﬁﬁ“é?érﬂ&g‘r@g or rrgd from e s
is ondliesd Bah bitGralmingtier af theaftrst Iﬂmhtymfattoéhmm tabsural i ty of
barriers is |ocated between adjacent ones of the
second el ectrically-conductive nenbers, and at | east
ong of Rk oP@afh 87 whérsink 0cat ed bet ween
oﬁgl of PI‘II;I; el%é%%aﬁabﬁ%cct Pl?cal I yconducti ve nembers and
t he seaha ﬁrqn lcomzeeictotr jnalﬁfutﬂleg nethpisss tafosteplulityfefdfusible elements

| ect | t f
LT S T R e
Pl distiddiy b n%cﬁmﬁeény%&pﬁ@g e dirktiRiraBy, oftafiechment tabs to the

proj ectl ons being positioned so that each of the
prgjuebityi @ﬁdscat@ns ae the firtecitsytl pulpstiats; 8id of the first

I I I d i
B o Sl iy

fidigheite @zldhl tetd fixeda duedpestivenmeiod theneeorel fiheliboafiattachment
portion of the first electrical]y-conduc

ve e
adigos fos electricaPe and pechsmically wwéme.th%fecaﬁj Plyrality 0 ng?éachment tabs
atd d YFeu@Gib&atd he mating
%EQ%%LI%QPE) %B%F?gaﬁé%gﬁltﬁect cI)lr of ca [aim 2, wherein

a total nunber of the matlng tabs is one less than a

t ot al nunber of the first urality.of..att

Lok, THhe Skt cormctanor eBi dob brreis adifih it oF the pluraity of

lqglﬁ b Sdd GITRRCERFachBlafle (vHER HRIfirSiAIESRE cdnnector
mat ré?é%aéra Slg‘;f1 fusible el ements each being fixed
halvetsairamamlpectlve one of the first plurality of

attachnment tabs for electrically and nechanically

coupling the first plurality of attachnent tabs to the

pl 14 al i BVeonhedi@GHtieRBr OBctHbALY doupling b figstiahd 8 wbind atrenit

and the second connector half further conprises a
subssgeoothppisingal i ty of fusible el ements each being fixed

to a respective .on . . tacl

atta Chﬁ%g ePtg%le fi rorr%ogtlngb% th& ﬁﬁs@ g“md%“%rlﬁ%%.tg‘g fec)e/p acle

c Oé@h}lbrlikﬂn Hescepracls Gody, w fakt gowen fcoﬁhd:ta;uipmntmtbdt bsthe oeceptacle

urality of |ocation e second
for el ectn)c/:ally contacting a ﬁsrst pIIuraI]ty ofe ectncaI: con%act points on the first

circuit substrate and conducting electrical power, and a first plurality of signal
contacts mounted in the receptacle body for electrically contacting a second plurality
of electrical contact points on the first circuit substrate and conducting electrical
signals; and

a plug for mounting on the second circuit substrate and mating with the
receptacle, the plug comprising a plug body, a second power contact strip mounted in
the plug body for electrically contacting a first plurality of electrical contact points on

the second circuit substrate and conducting electrical power, and a second plurality of
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12. The el ectrical connector of claim2, wherein

adj acent ones of the plurality of nmating tabs engage
woppesing si des of the contact bl ade when t he PCT/ES20841023469

second connector halves are mated. 13. A connector

system for electrically coupling a first and a second
cisignal torsatismoanted ittephigshady: forelpategbrontactipg 2 second plurality

noé}L}m&kCE%q gn i p{bllé}tt%tal gll | %c%lgtg tc%&%? gtgﬁ%‘%e ahﬁ‘?onductm%electncal

& whbfeiPthe TRk ek Bortth stripceptaats the b@dyd f)mver contact strip
eI ectrically contacting a first pluraljty of

el andtentlr of the St aduraliyion signahtopke @F@PtS&IFWP?Ve one of the
S u bSt cfa Rlﬁraﬁgﬂofsg%}gr Erdtlis RhEFiHeir& ’aa@&"ﬁﬁ’th@ﬂq g@rd thh@l.

contacts nount In the receptacle
body for electrically contacting a second plurality of
el ectrical contact poi nts on the first circuit

subst r atle ARSI | h§R6F %t ri cal signal's; and a
plug faf,e :ﬁg&?%%ﬂco?ﬁactt Ipsc%ﬁ%gescal 15&15" ﬁorﬁé&b%tphﬁﬁﬁty&ff@natmg

mati ng w he receptac the plug conprising
boels acaomﬁrgdhd bpdwmrttomrmécatﬁrstmlmphtmfr@ttédmwt tatbé aélougng the

gﬁg}dtyl;g%rg%qerl Ig%{%ah%co{ﬁggt%%tﬂ{t%gr g%lgrah?s 8?«%1%'({}3%2{1 ¥ni3bt points;
trate and conduct| ng electrical power, and a

second plurality ofsignal contacts nmpunted.in the tg
body fotﬂieets@clﬂmoo/&r pentach ﬁmcqompglseﬁ sRRAYRPTA AgoRtAGE Bifde

Tt s ke —

t héf thitist tabOWhEN e rﬂé@ptac&talhd phecslng act matedend ecermhd plurahty of
power cont act strip and each of%“f:tge fi ra Iuralll,’[gm £
Si @tvahna@@tﬁ@la%adsowsttb%b%%p%@b ¢ seronn @oBer famct $rip for

S€HRL gﬁg@}}%ogtlrt]e{&h%{ tle ﬁ% 3% ng{@t‘étle%tﬂ%? Borfth® points.

rece ed. 14. The system of
cI aim 13, wherein: the f| rst power contact strip

bod , .pl
CoTB! it Rhe SrsonbedSige) DreReiBiott B e ey s iics
com@ftstegﬁ% F Ifdtﬁﬁ:?l RfHh Qi erd ﬁﬁteﬁ@ﬂﬂtdﬂ@édté@ﬁbtﬁ@én one of the first and

ectrically contacting the first plurality of
secord eletiricaliy-comshctivs mpubers end anelof the fis® ebdh seqopdefuralities of signal

contzgﬂ(‘ggt&g ‘g}ﬁS%ft o,ti' She(% pg ci@a%%ﬁ}lé/ 8%918 flei%rlleregeggg gg}&\%em for
recel‘%ﬁ%ttﬁgkaﬁfef et Bie r@é’@ﬁ@ldﬁtdtth@;ﬁlplg ufeambteyt. of mating

tabs when the receptacle and e plug are mated, and a
second plurality of attachnent tabs adjoining the body

pog ki onpf S}tfstc]eem 3868 1ROV eifi A At plbdiitPof Kfachment tabs and the

plurality of mating tabs are mechanically coupled to the body portion of the first power

contact strip in a staggered arrangement so that each of the first plurality of attachment tabs is

offset from each of the plurality of mating tabs.

17.  The system of claim 14, wherein the body portions of the first and second

electrically-conductive members each have a plurality of slots formed therein.

18. A connector system for electrically coupling a first and a second circuit

substrate, comprising:
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electrically contacting the second plurality of

el ectrical contact points. 15. The system of claim 13,
wok@seinedne of the receptacl e and pl ug bodi esPCT/US2004/023469

conprises a barrier fornmed froma dielectric materia

and | ocat ed between one of the first and second .

el ectri mbégtacdc) fdtuoduintieg narﬂtfeﬁﬁt cirpitesbsteste afecompprising a

and s | ur.al es of si caont act

oUHERP U R P eI SR P BOared T agBhfrb g in e
f AL ddBs®) Br EQidubssetivitAgal poeeRald fist powiarcontaet strlp
receptacle and the plug are mated. 16. The system o

cl caxmpmgxg z%reiyamthlh@ yrpkify of |at§a0élmeel§/tabﬁ AP MV ﬁpdy portion
{
%Epglag F% ﬁggl 1%%/ nedh caﬁ?'&:{gﬂl{iﬁc{ R8s ﬁﬁﬁvé@%}ﬁ&l%kﬁé’ctmn

portion’ o e fi ower contact

St#ddB oh fheAfiSt AGGEY sRbstautd, and prueality s6ndating t%aaﬁj oofing the body
first pl ural ity of attachnent tabs is offset from each
oﬂxﬂh@mﬁm rality of mating tabs. 17. The system of

claim 14 g{fﬁr thﬂeonq &¥ecBRA EirQRBsu®btrdth ﬁnci hfaﬁhg@'i‘tﬁthe

second eP y con UCt ive nenbers each have a
pl teteptadly; thd plap obmpﬁsmgaqblugimdm and ax8cond powien eentagt strip mounted

Y Syt mel Fahepie by RS Rt BnE clesliith Rk R 868 power
MO AR Bhri grbohﬁ)?isﬁl@ra%od‘} ipbfidnt a pHRAILY BF sttAtheBOEPS AdjbiRthg the

a receptacl and a first power contact strip
nobotygedriion af the e@cond pawer ¢omtach étﬂp derchsingelactyerlly éfnérmechamcaﬂy

g? (?qq%f Ell(}n ?sipg? Ct ] gccgrb g@g Ptlchpn;’?adg o%ﬁfle %‘M@[ c1?<$ﬁ'tt @bltrate, and a

at ¢ R4bIBRke bdybﬁuﬂgjﬂl@ ibat goﬁtlbﬁ olff edysepatdt posver ﬁ:omtad:testrl];g wherein
el ectrically and nechanlcau%% coupl ed to respect

o omatinaltabsonaeE hoRoadidlad ik the plag ag Hiireptacte are mated.
substrate, and plurality of mating tabs adjoining the

body portion; and a plug for nounting on the second

Ci (g Ui t TReIbGinkator syatethn ofd¢lhing 18)iwlierdih ¢her zétae]pnattltéqs afftlee first

powrephigoDun A e s Fo ey RESpFaE gy Bprton of the
first §(§W%%h‘[a@95tﬁé Geh "sﬂaggérec[’% ceneEsotBHQAEh BPIHB fattEHMRE tabs of the

p conpriSing a“pody portion, a plurality of
first pbwacdoneact sttip hsofist fomi eraghbﬁélebmiylgﬁdrst ion of the
second power contact strip for being electrically and
mechani cal 'y coupled to respective

el 8§t ri ¢l cGRRBRE kjsiin BAEISIN® N8, WiRr&if GiggIbdyi poetidiis of the first and
substrate, and a contact blade adj 0|n|ng t he, body

secombdewchOQfaCt steips easbrigvpanbialip pf glets fermedthesgiir ei n t he
mati ng tabs engage the contact bl ade when the plug and
the receptacle are mated. 19. The connector system of
cl @i M 18he WhiHeeion sydien af tlaizh Mg nvhdreib sheofectdiaclé furthier comprises a

first plurality of signal contacts mounted in the receptacle body for conducting electrical
signals, the plug further comprises a second plurality of signal contacts mounted in the plug
body for conducting electrical signals, and each of the first plurality of signal contacts

contacts a respect one of the second plurality of signal contacts when the receptacle and the

plug are mated.

22.  The connector system of claim 21, wherein one of the receptacle and plug
bodies comprises a barrier formed from a dielectric material and located between one of the

first and second power contact strips and one of the first and second pluralities of signal
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power contact strip and the mating tabs are
nmechani cally coupled to the body portion of the first
w@omsn1went act strip in a staggered arrangenmenPCBHUS10048023469
each of the attachnent tabs of the first power contact
strip is offset fromeach of the mating tabs. 20. The
contactnastthe oty of tharedepticts and pdug hatbesdias arprespioamaed therein for

o B oL BB  BE BRcor oot e

connector systemof claim18, wherein the receptacle

further conprises a first plurality of signal cont act%I
movint edTicanrectpesstsrned daiBb, wherete Hiedaeaptaslp comprises three of
el.ectrical si I I - ' tact strips.
the S BEMaH it PR By by g SIS oF AR oer contac stips
pl ug body for conducting electrical signals, and each
of the first plurality of signal contacts cqontacts a
" bect Tereorarctoneysicaberait f Ayheryn 8ol DR body
g 38R f88mad fePBh ot 108 bei
that conﬁs’e%:}{%}&?%%?g?n&%?y?? io?n 2(1), wher ei r? one gtpgct%ﬁcel e
positicheé po gt eachrud tind prgjdoticlisewntactsthée bedy portien of e firs pewgr contact
. froma.dielectrjc mterial d | ocat .
st R e SR BB BHE BBy R0 ox R eiis R UEE S Rpluip where
the bbi¥ pbrtiof lof BRAGISESANE cBAtdERkrip 4d6ind b réspgctileamislof diesattachment
and the other of the receptacle and fpI ug bodi es has a
tabs pfthe Sigstipomierdontans seiprrnd @rrespseidys Qe thempting 2B when
the receptacle and the plug are mated. 23. The
connector system of claim 18, wherein the receptacle
COPRI i SEBe tdneeopEystdneof ¢lnist 1 Hovtereisont act strips, and
the plug conprises three of the second I .cgnt act .
strips. 8124‘?0@%1%@%@&08?@%% BW%{}%B%@}G FRf gach being
a i itP Ot RAEnALEd ST8Be HREpSW& contact
hag%ag %IC%F gﬁct@@%]#&%?g% g@%a?lct)}ﬁgﬂf c;d r rrednt her eone, 1t hg contae
pr §ijip dbi dlesribeiyrmdposshanicalyocosplingthe pdarelityff attachment tabs of the
prqj ecti ons contacts _the bod ortion of t.he fjrst ot i
polikst PRk caRfack #tip fo Hie i 't%‘é%%hf’%e% 5 BHige Gt cmroutt
thgRegy: aprtion of the first power contact strip
where the body portion of the first_ power contact _
strip atheqilusfatheesyreprises e senead phurelify o4 fusie slspentsgpeh being

of .the first power contact .strj

or ek Fale SR AR b AP RGOS i aBver
180kt sBip for bRREtricaite Ridvbehahicall esuptiogpid Hemliey 61 atathment
plurality of fusible elenments each bein

fixed to a.
r etape of thescenyd notver Rentpt siE ke @pr‘éfltf%gﬁﬁtélﬁ%l-qogegctw pads on
the first § ct strip for electrically and
ne@ﬁasﬁlc%nglﬁq@ﬁ@gﬁ%ﬁ?{%eg the plurality of attachment tabs
of the first power contact strip to the respective

el ectrical -connection .on,the first circuit :
suB&t r atf@e cappgctor system of gﬁlm 18, whherem adjacent ones of the plurality of

mating tabs engage opposing sides of the contact blade when the receptacle and the plug are

mated.

27.  The connector system of claim 18, wherein a total number of the mating tabs

is one less than a total number of the plurality of attachment tabs of the first power contact

strip.

28. A mezzanine-type electrical connector, comprising:
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the plug further conprises a second plurality of

fusible elenents each being fixed to a respective one
w@booshelopd ural ity of attachnent tabs of the seRPORUS2004/023469

power contact strip for electrically and nechanically

coupling the plurality of attachnent tabs of the

second mﬁmemnnmdpahdfﬁtmmnmﬂngph@fk@§ﬁ§@$ﬁvﬁﬁmf‘heﬁmt

electric onnect i.on .
CBeR T SRR RE R BB ALy -conductive
WheERDE BEASER thO RS cinetide bpdyfor cotductifg alrtiriogl foales from a
engage opfgo& ng sides_of .the contact blade when the

r edepliticoidoentions p ths gt ciycit sabst@te; 998 The connect or
syst em of CSA@&JHn%éo H\ﬁ?fo? Eﬂbrllﬁtl %’Bﬁlla sBeomR ket sﬁlﬁ%ate and mating

mat i ng AGS TS one otal nunber of
pl \Hiﬂathetﬁ/rsmonﬁédtadtuhfe the sbadml cmhnd:d’uer Haﬂﬁcstnmxsmra second connector
contact strlp 8. Arrezz ni ne- e electri.c

anga se qcérllc‘rgélyé:op cgltve L fnopnied, in ﬂ}eosrecond connector
fggccgﬁl F’t]p{g! &18dtriGd1 E)waf tosé&hﬁltahﬂt &5 lotdtRné bh He second circuit
a

connect or conprising a first connector body and a
f | snrbtstrz&b ewheréindhd gpcmmhphmmetaﬂfeﬂﬁm eoniestihthedirstpomies contact strip

ect r bo for. c uct i ectrical power
fr\B nat%ﬁqﬁ?té’ln Bg%f”%‘?:egforr glﬁg’ %re tg4| rst cir cgi t

substrate; and a second connector half for nounting on
a second circuit substrate and mating with the fir

cohect Bhe dagtticalichanestes of glap A8 cvherpinyhe firss eRIector fﬁ‘@lf durther

el o \ f
L L
condG@ReséRficdl eibvalkOthe seodd corregtoe Ihekftfmrﬂma Icorppm&ﬁs atsoccmd plurality

plurality of |ocations gn the s
of sigbs oy monNER 8 HvHETaCOBRE B OREY T Rpdiing el epical signals,

and egagfg b ATkt Rudatif c'if s \Meforﬁ&@ pkackid ﬂe@péﬁ’ﬂ@ﬁb 6ﬂ'tﬁe Edcofid plurality

sécond “conn ctor ves are nmated.
of siglat ebrithetaivhen tindstomdotcaidaionn®)r hatwss erennath@ first
connector half further conprises a first plurality of
signal contacts nounted in the first connector body

f ogp congye El'e@tglcﬁl Rahdt&AIr chigB| Fhereie second
connector half further conprises a second plurality of

si gnal dwrﬁratcﬂl@tmlﬂmq@udmw meenzhes epAPESS OB poawaya plurality

| PoRa R PSR LR RN MRHGRED ey i

ONgdiBfnid e%@&?ﬁ&n@h Woredldciicallfy coh@oialg the pluaality OYMIEB’CIOHS on the
the first and second connector hal ves are mated. 30.

Thérstcizeuit subairateidect or of claim28, wherein: the

I)Io: ts It o(:’] 1%%%5@%341%&@%%%%&&%%% cGAPREs 2B pBRIY, a
contact blade adjoining the body portion of the second power contact strip for
engaging the plurality of mating tabs when the first and second connector halves are
mated, and a second plurality of attachment tabs adjoining the body portion of the
second power contact strip for electrically contacting the plurality of locations on the

second circuit substrate.

31. The electrical connector of claim 29, wherein one of the first and second
connector bodies comprises a barrier formed from a dielectric material and located between
one of the first and second electrically-conductive members and one of the first and second

pluralities of signal contacts, and the other of the first and second connector bodies has a
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of mating tabs adjoining the body portion, and a first
plurality of attachnent tabs adjoining the body
w@eoosioones or el ectrically contacting the pl uraPCT/ySmh4/023469

| ocations on the first circuit substrate; and the
second el ectrically-conductive nmenber conprises a body

recesp @6riniedriheraindonteaeitinty thelbarsie; when thy firstent sdypnd connastprdialves are
t he second power contact strip for engaging the

mategy yral ity of mating tabs when the first and second
connector halves are mated, and a second plurallty of
attachnment tabs adjoinin the body portion of th
se¥dnd ”ﬁhmdpctdoaitcanmecmr plajms B0cwhberein the firs pb@ﬁtt&@f Afigphment

e S0Pl ik PP P BFNE 8B o or e v
electMbAlyeéondaneedherthbé ih lafsﬁlggaﬁdi aﬁr@ﬁgbﬁdant sntheicéach obtiaki frst plurality
conprises a barrier forned ma dielectric materi al

of attaplamengdahsdeofeat Wiwancashof gre th@hf}i efgnatmgdalfecond
el ectrically-conductive nmenbers and one of the first
and second pluralities of signal contacts, and the
otsmr ofhé biectﬁt:aﬂs:bnmmbrsé chad 30pwhereindhe bo@br partihasof the first and

arecess formed therei recei ving.th

secondaorTraly S SRV RET herh A e AL B s e B3R,
The el ectrical connector of claim 30, wherein the
first plurality of attachment tabs and the plurality
of 34rat | Agnezbsinetypermeiiagl cetiiegtor,c@pIpsdings t he body
portion

a st agg%?%%tcgﬁegﬁgiﬁ@?ﬁﬁﬁ%{lﬁﬁ | %rg ﬁpc% Ci.lhéeﬁeaftl,r i st J:cﬂmector

IOI Hz{lﬁhéﬂq‘{nﬁﬁgﬁ g boRctok BBy hisd Hfifss Fbwéxf@ﬁtaeaaﬁp @foulnted in the
plurality of mating tabs. 33. The electrical_ connector

of ficst ap1mesOF bodhenst eonisIERIUEbE PioARS 1OF conicting glectrical power
pl &P%erfé?gr}%%% Ct [ aﬁa(:owe glgﬁ %H(‘fg 61}/ ﬁe gﬁmﬁ%ﬁﬂ: E@&Haﬁ%\ﬂﬁw@ of

s forne

MeZza8 ddanddtipas ﬁirﬁi@ﬂ bethakn eanhrtéah@phuatmf tiab$ st tha respective
first connector half mpunted in the first circuit
subleetrigpleconpp@ioninads; a8dnnect or hal f conprising a first

connect gi, @g\éoﬂl{b@tcﬂ hhif lil%&litll%aa "th&&@&ﬁ?&roﬂtrshﬁstfﬁ@élf& @ehting

in the |rs connect or conprising a plurality
of withhBe fint caordioc halfigheseeond cazmulectpohdf cdmpnsing a second connector
respectlve el ectrical - connectlon

C bod tndasconbbv ot R bistaish 18 e geehiinegy and

betyk slﬁg Ehﬁ’&ht& R Bk WrdlohtivctRik dladbifcaBpéivérite respective electrical-
respe Ive electrical -connection pads; and a second

c onorctiion peadsfonrtheisacend circuitrabsieie by wey o€ seldercepaedtigne formed
matin the fir N
coRFISEEB AR b PG SOOI Sichhd BBk i AR5 the
respective electrical-connection pads on the second circuit substrate, wherein the
second power contact strip contacts the first power contact strip when the first and

second connector halves are mated.

35.  An electrical device, comprising a first circuit substrate, a second circuit
substrate, and an electrical connector system, the electrical connector system comprising:
a first connector half mounted in the first circuit substrate, the first connector
half comprising a first connector body and a first power contact strip mounted in the
first connector body and comprising a plurality of tabs for conducting electrical power

from respective electrical-connection pads on the first circuit substrate by way of
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body and a second power contact strip nounted in the
second connect or body and conprising a plurality of

wWa a9s/0§1063 conducti ng el ectrical power to respeRCT/US2004/023469
el ectrical connection pads on the second circuit

substrate by way of solder connections farned &g&yeen )
e aclden¢onnhetianis formedibgtvigenteagls olghe phgaldy o5 Hds gathEle respective
contact.strip.: he respective el ectrical -connection
p§§§%5ﬁL?W%m§%@g§%ﬁtﬁ¥%uit substrate, wherein the .
second jpev&id wanéasthatt moyntedint the secohd eir¢uit ibsipaiesor mating
contact strip when the first and gf%ggd connect or d connector
hatielbe £ cpapester hal, thagecape CPRACHY PaeFPER S 'e8AgFI €I g

a 'dgﬁhd F'séc%ﬂhi)oﬁ/@p&;rﬁé& aﬁp%&ﬁﬁmﬁ 6 §@bhd cSHBSHHF Bé®) and
an8 n-electrical connector system the electrical ]

C epAREisME apletakiy afdatprossomgucing dlecitical pawettogesaeative electrical-

nmounted in the first circuit .substrate h ' .

C GARBRSIGR PALY 9 {haﬁﬁ%n@m@“%ﬂf‘%*"ﬁ%? LSiste fde{)%‘ffé‘t"%%"d“afmed
figeiledRQUEE o £RR hARALI OF tads BPtHalsecbridpoinee chrthd istrip and the
connect or body and conprising a plurallt¥ of tabs for

c apspectivengjeatieal iconiagstion podsrorf the ggoord ﬁg@qi gubstrate, wherein the

el ectri cal -connect i on j ' '
b A RN B0l bR e o e
eaghorRf conhect@ halwdsiate/matedt abs and the respective
el ectrical -connection pads; and a second connect or
hal f nounted in the second circuit substrate for
n’g’tﬁ)l ng W ‘Jl;ieﬁttﬁ@al LbiRbtof SR PGh 87 whétkin eabll 61 £:8 pRRHlity of mating
connect or ha conprising a second connector body and

tabs ongRBed fipnwed 2 cevhd btars poitipneacnedjdining thhbodepentign of the first |

connector bod nd conprising a.pluraldt f tahs for __.
e omov eutertre i T pfs B Bt nd sl e Rportions.
el ectrical connection pads on the second circuit

substrate by way of solder connections forned between
eaxh of Theelegtical abinegtasiof thabs 18f whereingaelbatiths plyaplity of mating

contact strip.and t respectiyv ectr ] - [
b S B s S RPAEH) SR B0 P PRSEA e
powe €ERAE: tROWRE 2GR &Eibn S8joiPthe Finétaad Sedolié bbam portjpmser

contact strip when the first and second connect or

hal ves are mated. 36. The el ectrical connector of
claim2, wherein each of the plurality of mating tabs
conprises a first and a second beam portion each

adj oining the body portion of the first

el ectrically-conductive nenber, and a tab portion
adjoin the first and second beam portions. 37. The

el ectrical connector of claim 18, wherein each of the
plurality of mating tabs conprises a first and a
second beam portion each adjoining the body portion of
the first power contact tab, and a tab portion adjoin
the first and second beam porti ons.
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