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| NTERCONNECT SYSTEM Fi el d of Invention [0001] The
present invention relates to an electrica

WO niosozMect system I n particular, the presePCT/US2004/024412
invention relates to a header connector design that
exhi bits self-Ileveling when assenbled to a printed
circuit board. Background [0002] Various electronic
i nt erconnect systens_are avallable in the market

pl ace. In one appllQﬂﬂﬁﬂg@ 555? ¥ ectronic

backpl ane connectors are used to couple a notherboard
(al so known as a "backE[ane"z to a daughtercard.
Typically, a socket co Oyssenbl ed to the

[GURYPNT e Ao iveftich BRRERT anGRRARGT iBferdofnd® %%f@ﬁl a8 phificular,
t he not herboard. [0003] While various two-

theeprryshiaineention rdeteios header senngetar ﬂ%!ﬂnéh‘%tr?xhlglés segfriReling when

a&QE&%dh?agnﬁﬂ?&hﬂﬂ%ﬂ&dneed for other connector designs
hat exhi aster data transmi ssion rate while using

a smaller footprint, i.e., smaller anount of surface

area or real estate on theg. giagrboard or

daughtercard. Sunmary [0 Scl osed herein are

[0092Er c Ofmiens elsytemanisterdoatecti systomsraraenilrolant thecoikdl dapg. In

for n h opne

ope, ?pgﬁgiti%gutt?' S)ldxgs %cﬁcrogﬁ ?alaén 12% C?o?xgg{t?rgb%g gge(a_l_t& couple a

n;mthembcmdd Calsc |1md>w1bcaarad“baa19p1amd) tssaalahghtdo@é cOyically, a socket

ot her ¢o n Wit by g he [

BRI S TART 2hP TEACad el ncipB En R AE Btz o he

mmmmanmonnector for use with a prlnted circuit board,

one skilled in the art will appreciate that the

i nvention can be used in other electronic interconnect

[6003] € TSWHIle v ione hfo-pavBdckplgnedfonhégore negtheaivhitable in the market,

PO M L MNP —

510 RIdi16 RikinE AGimallay fodtpheRde] sthary atiawit @ s@fice afth onadal estate on

the fr nt wal | having a plurality of
the mother oard or daugﬂtercardg P y

Summary

[0004] Disclosed herein are interconnect systems that use surface mount technology
for mating conductive pins in a header connector to surface mount pads on a printed
circuit board. The printed circuit board may and usually does contain other components to
mate with the header connector. Although the present invention discloses in detail a
header connector for use with a printed circuit board, one skilled in the art will appreciate
that the invention can be used in other electronic interconnect systems where self-leveling

of the electronic component is desired.

[0005} In one aspect, the present invention relates to a header connector
compromising: (a) a header body having a front wall, the front wall having a plurality of

first and second passageways disposed between an internal surface and an external
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first and second passageways di sposed between an
internal surface and an external surface; (b) a

w@basabizvy of conductive pins configured for |PCEUS20041024412

into the first passageways, each conductive pin having

a first end extending fromthe internal surface, an
internedi ate section disposed in the first passagemaéi
sgiferea (Pr GneRFaHy dcermdueng iR erpfigiged dorminsseionyingy fbg first
pabbag s, Qack BendlERRLpiNBAing MIRE Bld e RiHEORIN Sl MR Biface,
are not_fully inserted into the first passageway; and
pciptemediale fpGtiop Bsposyh @y de irgddragsagenias gf edrarpated second end

xRAGNE 8R! 18 bLteinBPsPREOInP RSRABN G Y SreinBE Bo@n&tweg)ins are not
bl ade having a first end extending fromthe internal

flly maerted tnfa thenfist pRsezatey; gud (d) o plusldyp of efel fyladpeconfigured for
L T R PR L
the indgrpal surfece; @n intempedinteasestion digeosed énd thesedesicpastagewdye and a

i ' e conducti ve
sgel%ﬁ ugd éﬁ&dﬁg{)ﬁgﬁ%&%ﬁh{aﬁ%ﬁrﬁéﬁ?fﬁﬁ@ﬁ&ﬁ wWall

n, typica eventual |y make
contact with the surface nount pads of the printed

[ﬁbd ul Efx?l?s%ﬁquféms tgeofjei’lrhm Lo tg ’grr‘]a iug%c‘ f’éndpe?&ﬁ))é tﬁé‘%ot%dflcgin\ie pin,

Instead 1s replacde a anar Sec

rheant et ooe end ofithesemdndive pth, dfpitalle tho aoki dtai wall piventhdlg Snake
not .cont ain spring like._ele t. The statenent. that
P2 B B R 6 o SR o e h SRRt R of an
dpext it ippedisgplacsdadiys subadntinliyeplein deotibh.vBurflicfifiore gh@sadond end

stantially stationary.while residjng jin_the heade

B L0 B HinghoR eBheirdR et B lePPabnibe Sabtieg: tat te
“Cheluptiveniigdare ino€ Ailly ihe@acd intd fie ﬂiﬁtl’tﬁidﬁiliq{g"/?leﬁisrtﬁat\/?eli bor}ductive
nove longjtudinally with.respect.to t rqn l o
RSB BAL Sty ik Fate o beispebody b Biias Srpmbly
JfNHE Mtdden cofterto o tthe @ﬁnﬂg&tcﬁb@iﬂ ﬂbﬁﬁg,t t&)é&drﬁﬁétiye pins will move
conprising: (a) a pripte ircuit pboard conprising a
1&‘?&%%?1%33/‘961? geé%f‘ﬁf todhe %waﬁ phths header bodst ural ity of
conductive vias; (b) the header connector of the

resent_ invention; and (c) neans for_ hol ding the
(A¥ber T8 GHREEE GFPCh thh@rgsentripeatien relgies ey gterconnect system
c%%ﬂﬁﬂ%z({ﬁi a ﬁli@r#&r ?f%ﬁ%o%&'c%ﬁlpﬁﬁné DERER) &f sﬂﬁ‘ﬁ&?m%nt ﬁﬁcﬁr%md a

conductive pin, i.e., sone pins nmay be slightly higher
Riwaliy of iverdiciife ahdy theeheadsr poaractsy of ibopreprat firvention; and (c)
ﬂi\@hé £6f hEﬁﬁlgh 8RdRLadBO géfnneé& b 6c‘hé_1 ?ﬁg@ﬁ RS, ! Mechanical
bei ng assenbled to the printed circuit board, each _
televsness ekiseinghe pesitianing Hfeadesondentive pino k- reonessping may be slightly
1{1%%8%11%18 g&h%%l\%}géﬁ tlflgy%ére Yi@éljtedq;ﬂio tt}neeﬁg}ﬁ %ﬁrof k?l%qyeader body. As the
header connector is being assembled to the printed circuit board, each conductive pin of

the header connector moves, in relation to the front wall of the header body, longitudinally
in the first passageway. The conductive pin moves and makes contact with the surface
mount pads. A few first conductive pins may make contact with the surface mount pads
while others may not yet have made contact. As the header connector continues to be
assembled to the printed circuit board, with respect to the front wall of the header body,

the distance between the truncated end of these first contact conductive pins will shorten
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in the first passageway. The conductive pin noves and
makes contact with the surface nount pads. A few first

w@ondizirve pins may nmake contact with the surP@Des2004/024412

nount pads while others may not yet have made contact.

As the header connector continues to be assenbled to

th ted circuit board, with respect to the front
ﬁﬁep ﬂ%ﬂ@e wgﬁdgwseo%awﬂt%e (i Rermaed) makeypertact Wigh the surface

rhdud NPk € A 1RNHlriah ieBsebly Frodess; @it REEndEAN S tHel sHRIABIRRS of the
wi || shortenas other conductive pins (those that stil

headei cogegier Male avth therlated SgaghiholgE (Gprmenly pHFERSdo ApRIuCtive

vRRfH. thé priRedbifduit®hohAe FasREIRIY piHpO%S SShenttRAEcoHREARE pﬁ@ Ghove
of the shield blades of the header connector mate Wt

“ﬂ‘}’i‘émﬂﬂné?tuéfd it HrBergh s e pigsoBAveoR| 4 direstien pegendicula to e fron

WD habBerBod$ Jand Thuls Iﬁ@mpaﬁ k8 Prifiell Cibdit BRAA, Gs theOfont wall of
ref erence purposes, when the conductive pins nove

thq besgert dy rigpally- liesi selbst@hnlbamraliqlaé@ thehsinjdnaiTonii\heatdn In other
L Ge IcBRIR T NGANING durBB Rk t€printed circuit
VQdera der Cbody aeﬁﬁ thu\lég %%nrgtr%g l&lt%gl t hegprel nt eolﬁ}f'to 'fmne circut
boardr d, as the front wall of the header body usually
lies substantially parallel to the printed circuit
board. In other words, the conductive pins nove al ong
[0908] | edgtykt ahotlien gspette tha peesers|ipventiort tedntgsrtp mtreethad oftassdmbling
0 of,he c presen
Zﬁgn@éeg%of&ol%g% Il}telines %nsg’@ n% Jtea)% a%aé rgr%f%i gpr?n%edt circuit board
Ciomrpla'sing)m meedlity p§ swface orwpnt il gnd zhplusa‘hﬂ?}pef plé@) through holes; (b)
p?({v%l h ar}r%a% pcg){l}r:l]%cgog:eo? nt%ﬁ%fetsen gl%;entlo O%Sl (21, 3%6?11’1“{% the header
cphwated tdt 1lhB prigied hixtwsboafdguch r;hav the Ish@ldablma(ﬂleﬂle Gﬁmﬁe b6bd mate

h L t
B R o B P L R Tl i e st
bbhﬁtnotfh %@huﬂhﬂlybtoaﬂe& ¢ontabh @ith e eirfao® ehoufBp£lsWnt fe printed
ive vias in the printed circujt board and,

Cffﬁl&t ES*H uc }ilev gonrsiflﬁével PRS FeP ROy WB% gpder connector is fully
ab@ﬁ@leﬁ el ifieadrintedt @rcdi bBar@ O, aeen \Mlﬁslﬂinhﬁll!%l sy Bf @6 Pird¥0dN mated

on_t he &Hlnéed circuit board. The conductive pi ns
@ﬁ?&ﬁe% BPHYOWH®At he header connector is fully

assenbled to the printed circuit board, i.e., when
substantlally all of the Flns have mated with the
a

[AWP} ac Amhistraitagags ong ooplarnembefinent fdhopregm invention is that
HRXANDhE b a8 SRR FinEN ndfullyiBseREEHI Hhe | mv egg-namf'ﬂﬁa ﬁeQ@Jr body,

because the conductive pins are not fully i1nserted
theies 4 Ecg formevegpidicsrgeidp thetfeonhwald ef thp beager body when the header

connector is assembled to a printed circuit board. This feature allows the plurality of
conductive pins to exhibit self-leveling, i.e., each pin can adjust its height, with respect to
the front wall of the header body, so that the header connector as a whole will have
intimate mechanical, and thus electrical contact between the pin and the surface mount
pad. As one skilled in the art will appreciate, due to the uneven and sometimes warped
nature of the printed circuit board and the header connector, having a header connector
that allows for self-leveling is an advantageous feature because it reduces the need to have

tight mechanical tolerances on the header connector as well as the printed circuit board.
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the pins are free to nove with respect to the front

wal | of the header body when the header connector is
waswsopized to a printed circuit board. This feRCTIS2004/024412

allows the plurality of conductive pins to exhibit

self-leveling, i.e., each pin can adjust its height,
Wth respect to the front wall of the header body, so
that the header connector as a whole will have

[00X0] Matsn H&Qﬁﬁ@é 68 bhnotBd Gbxéh ?lﬁryeérﬁlﬁ)fd{méiﬁbf GRpREInt invention is
pin and the surface pount pad. As one

ween
tgﬂl Pyauts ﬁcwﬁ%sea??nwrw ofihp FEdpeitve P“Hﬁé“’t“éﬁftt% the sHdleg grea of
tRNEhrBOMBbhATESd R 98l PRtbE Qntdidifs P E:bmu@ﬁ!ve%am Hkd the printed
board and the header connector, having a header
cgehekarsh: taRimay| disgantingifioss g - preseal i thrpugly i entire electrical
BRAVRR AR RS AluY hﬁnlwg atnburdt 8¢ Hﬁﬁeﬁaﬁd@ &aR&RE ptelent in the

have ti ght nechani cal tolerances on header

S¥BERect/T dagesi |theygnientivey intproarnee rswfml odhitg. higb1efpctrical
pArfeeant age of another exenplary embodi ment of the
present invention is that because the cross-sectiona
area of the conductive pinis sinilar to the surface

6018 OfYét RBomd! £ Qﬁa%@&rhtnofﬂ 29&%{1 Qﬁgocﬂﬁlgﬁtglg z‘e}pall’tx)ecause the
con ai ni ng a conduct rinted circul
copductye, plm e deigngd m:@iftlﬁwb and tesmam smfae:s @runt mxismgthe prlnted
cﬁx@uﬁt g&tr& e %S%HOE‘II t%ﬁ r%@ﬁé@h‘ % %&%}ngﬂ: Cﬂgarc]lnle cotn e(l:*:or 1o, a pnnted
mnim zi’ng € anount I pedance varrance nt

cirhgt sby@decnm s lavare sy lcompdréie to nu emterooanecntsgsftem rm;mgt a header

Ibi.t s _hi lectric p 0011]
SRR EER, oo B o P b e " B e s i e
thrsughtimle dvadative viaben & printet tircuit bpards are designed to
self-level and to contact surface nount pads on the
printed circuit board, the insertion force required to
(6032 D |Tléle abbead@imapon ﬂﬁtp@éseﬁtdn'&nﬁﬁﬂl ot iterded itd d&xeABLeach
c e l.ower, as co tqQ an. jnterconnect s
d&@ﬁ% Py SC AR eGP BOT FrepATe MO SRR i & Bures and
e Ndetailed Hheriftiing! dhlshadambwar @odenparicelily Ntend eflustrative
thr %h hol e conductive vias on a printed circuit
@‘n?0012] The above sunmary of the present
invention is not intended to describe each disclosed
enbodi nent or ever |nplenentat|on of the present
i nvention. The Fi &uieER Qo thedPrawings descri pti on,
[MABEh frek Eé%rﬁ‘?ﬁv%nﬁ’@if éah@)'e' |d@§ch¥ede%ﬁm?=lfér£ﬁée itd e SLAFihY Bgures,

enmbodi nent s
wherein;

[0014] Figure 1 is an exploded perspective view of one exemplary header connector
showing a truncated conductive pin, a continuous strip of shield blades, and a header
body; wherein remaining pins and strips of shield blades have been omitted for illustrative
purposes; and

[0015] Figure 2 is a perspective view of the header connector of Figure 1; and

[0016] Figure 3 is a cross-sectional view an interconnect system where the header

connector of Figure 1 has been assembled to one exemplary printed circuit board.
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Brief Description of the Drawi ngs [0013] The present
i nventi on can be described with reference to the

wo edosogdng figures, wherein: [0014] Figure 1 iBCHIOS2004/024412

expl oded perspective view of one exenplary header
connect or showi ng a truncat ed conductive pin,

AR i A B o e AL i

fupogesbeen omitted for illustrative purposes; and
[0015] Figure 2 is a perspective view of the header
connector of Figure 1; and [0016] Figure 3 is a
cross-sectional view apethiligic@piest system where the
header connector of F)ggqure 1 has been assenbl ed to one

| ditgrrp i Fhosd 2 elded tésat af Poo ergmpRE dieadar (gpeagtor 400

}ﬁf/i%gU@ﬁ@dr' BRY: 4020tondr @R JiBa1f§ Adrenr@Rtedr @nidticd h64, and
il Ustrative purposes. Detailed Description |00

ppiess $rip Aheavire erlyradigeef shickdplades dormed taarginadye Leader body
19&%@ Weﬁ@eﬂ %‘ﬁ{ Q51 490 hl.i@ﬁﬂg Qﬁellﬂﬁ%qﬁﬁcebﬁq Yind %ernﬁ @grf&fe 432, and

plurality of truncated conductive pins 404,
tep pid bnietrslateraly gxtending herizagtabwllstla | and yﬂbforosqqtm from the front

\pzlllad?ﬁ'e fr&?’cr@a‘ﬁ MFfin@luger hfgl@?aﬁgﬁtgf ﬁ@g%as e[é% H?\g Yor r czehvmg the

vertica ront wa exter sur
cendiicivg pinnad asplnfalityeof4e@nd ardages A& fod rdveivingrthe dn@d blafigs, the

' t
BLEAURRObLERAR Bheanlf b Poldfuditadd H LM PAERIALR The
hhder doily ys bfpicklly smolqbaisﬁralgwltzﬂbl@ tlfeunoplmhelmatmgalx haech as liquid

s@a‘iI ?8’1%111%155' ﬁ%@%ﬁg u%H‘? ef)) 18 %1} cd)n nu%il% gtrelco?dhl%stﬁa%gs areé%yplcally
réatecempﬂgﬂlbm v@msknlteﬁen it coanedtoe xit eilih adadﬂyu uﬁ@mdzi]i’az method

nd header dy is t p| ca .
O Yo BRRG Aoty coniFin g Bty Bty il plades
dré lqmnvdl artys wal Apmb?rghelﬁgurle 'gf%iloﬁgﬁddﬁtiﬂumﬁs ftip $>|f laliiielldlbladesc,I it is

uous of .shie ades. ar.e 1 yRi.cC y te
EBBP “PF 6} b plasent dRiopinado pir ERauY el i Ra ey
readlly understand t hat net hod of making the header

t.he con t|ve ns and ontinuqus strip of
lﬁﬁ% d 1BIheR ee%rﬁ%gqrﬁ 14 fg &Pledcucm P8GR apflrr@ﬁﬁné 462 that
sxRANSA b vE SiMdrhdl RIS 29! fiirRated scebidednd 484 §5hREd apatt flotn first end 452

and configured for contacting a surface mount pad on a printed circuit board (not shown),

and an intermediate portion disposed between the first end and the second end. In use, the
intermediate portion lies in the first passages. The shield blades are formed to include
generally right angle shielding leg portions (denoted collectively as 430 and 432)
configured for insertion into the second passages 418. Each shield blade includes first end
462 that extends above internal surface 422 of the vertical front wall of the header body.
In use, first end 462 of the shield blade lies generally adjacent to and substantially parallel
to first end 452 of the conductive pin. Second end 464 of the shield blade is spaced apart
from first end 462 and is configured for insertion into a plated through hole in the printed
circuit board (not shown). Each shield blade also includes shield tail 448, which provides
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within the scope of the present invention to use
i ndi vidual shield blades if desired. [0019] In the

werwoderent of Figure 1, each conductive pin hBGT/ES2004/024412

first end 452 that extends above external wall 422,
truncated second end 454 spaced apart fromfirst end

confi gured for .c ctin rface nmount
SoR 4O T nPotpeohit ETBYa e 0t SHOUR eifh S o sibiniall
pereadiomieh tatfiest pad oot 16 FRASRA3D ehduR2redpaeively. St end
and the second end. In use, the internediate portion
lies in the first passages. The shield bl ades are

[boxoped Thehd diatddeterd 6ﬂEfrgaJeI1yﬁfst Bhibaga gl EanARb&ndipAgadc8 318 are
portlons (dengted col lectively as 430 and 432

eI PERe Y im Seomt el 4#?1@6%?%?@ botfly sk é%aée%s?n%&%v right
aﬁ E@hl%iﬂh%' pdmmna desHid18 blaesubthithily QREbud® SodddadveStsefdd $o form

ove internal surface 422 of _the vertical front wall
*’o‘foai“ﬁ]eShFFé‘éEF@PH%H’&;F"H‘MUY%EHS f Facbsecond Pasoscotl ingludes a central

poRidal 434 Rbaslea i st aQ@ @&foﬁd L ki Ge 986 aﬁcp43%rl@spect1vely by first and
substantially Para el to first end 452 of

seeid arrpwed tﬁrqq ratiens 40 epdi44Paasnsetivehe Biisi ferstdmé seeged pagrowed
BRRACHT AR AN dlﬁ{eﬁmeu rt§ %nc%ega@@%ga?g@ qirét%n& Qetohd wg?%nidﬁg of the

insertion into a plated through in the
shietdhlades pokaldithemon plake rfhe h@é@tbcé}m Bhad isgp sabe th9| shigld blades are

f'uf‘ﬁ; lé&?eﬁ 1&9 'tﬁé dl?eaﬁ@r' ‘tJo ? Aiﬁsecéﬂ‘@ p%g‘sagé's%ih def‘ﬁﬁ's va b Béa(a@r édnhector

e printed circul once inserted t erein,
"&ﬁds iassembledttarthe piintyd ghreysiebrtid heshield Hlddes trenaail somnd with

Ijgsﬁ?%ct % fhtelhgﬂﬁaF ﬁ%@rg af gorih%gt tnd ?&%g?ﬁ@ I4354 ax% %g%%l rﬂellt&lelato first

I ment ure firs sages secon
qrasisgigté sd IRt as thedeaden geniegymmedsemblad kosthe prifited nircumaiolard the

Cg)ﬁ&lecﬁg? ﬁig %%rg ﬁatox%) f(j)¥1g 1naﬁ$7I gd 185 I?e%to e J uglaci-‘anl*rfac fnoun gd on the

I oNsS®o I"a
primtddouixmdlt domau cThis ebidit Sordhel cbrmuf:mrenplas coawvalor Sdn iflebtdduring

ar o he .c ctive S. seco e 418
RS G e B B afre e B anc
second end portions 436 and 438 respectively by first
se romed t hr porti.o 40 and 4 .
BB o c e 5 e PR s oS L Ao SRR i e 1 where
tROEdndadie @ﬁ@ adﬂ mﬁelalbmledhatve bédnl ifdtaIRAAIAs o DY@, the EéHductlve
' hi el d bl ades to hol

and second | poyst s of th

ROt ?#Prbﬁeafeng thoreeler ey Swgotf)at seepael ond 4p9 exigyds atbﬂ‘ée front
wdll A0y Rbad predakenihed halght "Bk @Qemm{a@ chidB8diiRAL & tﬁﬁdaxed end
I n secaond, passages, 418. Thus, when header connect

Aoy saductive bl glends abar G20 o mem) Bbay é]PedeXt?fH@ 'surtace of

5tk Qhll 4D 8BS nERBPDJUyS OAL KNG M thd drbwilBEftand that 18 height of
header body. In contrast, conductive pins 404 are not

epctﬂnplyn Vikdsperdjon the gntended gpphcatlon of the interconnect system as well as the

dimension of the header connector, among other factors. The conductive pins that extend

from the external surface of the header body form an array of conductive pins.

[0022] The header connector embodied in Figure 1 represents only one type of header

connector that can be used in the present invention. Thus, any header connector that
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openi ngs 416 so that as the header connector is
assenbled to the printed circuit board, the conductive

w@emsozn74ove | ongitudinally to make contact wWeaTUS10e4/024412

surface nount pad on the printed circuit board. This
ability for the conductive pins to nove or to f | oat

durjn senbly al |l ows .t he header connect or

CORPES RGBTSR oA S SUTCA s gt gty of shield
'&QﬁM&m@em@&&@q&ﬁhMﬁth@%h&{ t he header connector of
Figure 1 where the conductive pins and shield bl ades

have been installed. As can be seen, the conductive

O3 ABaEBY thosBat &dsd &wontaheleae@%e HRQdY C%H&lato; Rtrigure 1

second end 454 extends above front wall 410 some

asteatpledonirinisd oirevitbrerd 34 Asvran bg &19pl sepyndens 654 ﬁ%qwh cqudactive
ﬂu‘l HM at ﬁddn%@fjccﬁlftac% 0GR GhdE pRd B BX ttl%nﬂﬁlt@pﬂf&nt board and

i nch .51 nm) above the external surface of
spmﬁtendxéﬂ 0 tia@ sblreldt Hedeh mattewitlh 816 platehiiragigh (hplsg 3B fin theeprinted
u d g fe [
i A s N R T
dipensiom ta shepetirface gre o€ thei smfml mwr@ﬁﬁad,Iféectr@aUélsconhnultles can be
o a 1. i .
FRBRTEL © The SRR B ol mne T SOTUAND, Bl wi o
$b&1igutlﬁ1dbr soranberpsysedionc dndbrrmbiegupikeghe pd@2:24 thehenductive pin
c{(kgs E{ con%lneCt 9 es? rrrlto)P (rjeleg PIOP ]{):1:1' utrsl(eem% I GPLER& %}tl e%qﬁletg made

e r conn can e use
Ip&‘ch&&wﬂ clomue!nWIth) nhe Jirfese nauyit halkdeThe oomkigdtism of these features

ont.al ns a urality of conducti,ve.pins that Ve, .
o0 P Bt AR iR ainsy yPiaee 9F HF Ol Sl Roi0R £ nieher
feefotnsiag] iken fastee dgn esmatissiony@kdoatiectsy 0023] Fi gure 3
shows a cross sectional view of the header connector
of Figure 1 assenbled on printed circuit board 34. As
[0603] be Waen theSleaddttomiudiof 54 uell witic b Ekdusicuit Q)O@ﬂdnto‘lﬁéld an

is in direct contact with sug%ﬁﬁe unt pad % %§ t he
IB*FYCH{“E’&t 89 Yicew i therd G5 eanidfo d r4‘€9&m6¥°ft & bopide| fp the
dMbRERRENBE Bigite 130 ad ERedhifvEtritidral icel BbRR e thel sﬁletchtﬁll and the

printed circuit board. Because the cross secti onal

plgated through goles haldcths Beadst ppmecter toj the prinisd ¢itpwh boash whije also

thdiBa R RS Sorl&fre ‘ibfns e UbhAG %oﬂﬁb&ﬁtto RRdurRlesfbint fas. One
di Scont| nuities can be mnim zed he conducti ve pIns

skilled i1 e ag ] geroanizgthpicothey mwamzhe lugedstorhaidghe hegdencoanector
1§ YRS bRl &lchYasC 08S itharfilaP $Roan€ flchfhe FHMidh §iiRA eco SCIews or
unli ke the prior-art, the conductive p|n oes not

ain and does not rely on a spring elenent at its
second end to made

H

[0025] Although not shown, socket connectors can be used to mate with the header
connector. An exemplary socket connector and connector modules that can be used with
the present invention is disclosed in US Patent Nos. 6,146,202 and 6,231,391 both

incorporated by reference in their entirety.
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mechani cal contact with the surface nount pads. The
conbi nation of these features results in mnimzing
wao b@siepedance variance of the el ectrical signeCT/U82004/024412
yield a higher performng, i.e., faster data
transm ssion, interconnects. [0024] When the header
connector is used with a p hﬂﬁed circuit board to
yield an interconnect devit®e€, there are nmeans to hold
Wheet isdagiohed isconnect or the board. I n the enbodi ment of
Figure 3, as stated above, frictional forces between
the shield tail and the pleated through holes hold the
1headerheadmr¢emieefor£@nﬁr&ﬁismgi nted circuit board while

al so, nmi nt e con ns in_their contact

posi {¥ons? g%aﬁfﬁlgo@ Yigg 8 bWiﬂ? ﬁg“dgmntd‘?él hay g agjurplity of first

ahld gecasid paasdgbwmca%agemeMaﬁ arDink¥@iial BRAOS arkh e&%n% e fakd
nector to, the board, suc

hol d .t he he
machéhal caf Pﬁ‘é%ﬁ@ Phepriyrtvg e Sepfisuredy f%dn%wgcmwghe first
passagdvalf) eact EhdadtivAlpidRAvey I9st Q{M@end&%% the internal surface,

connectQrs can be used to mate with the header

ap dpiseesdiate soghion dispescdrip the diedipassasieys rd anansatedh seqosd end
cRRAUDE FroinNBd eealR@rHGed i £hi R0, Rh&SRNte édﬁ\ﬂ@&fvla gﬁls 2% not
di sclosed in US Patent Nos. 6, 146,202 and 6, 231
fﬂbtlﬁsqﬂﬁéHﬂ‘b&eaﬁf@@a%%@w‘@?,@lﬂénce intheir

enti [S§ty. g}ﬁﬁlﬁﬁtyv\ﬁaghlélﬁ Glh(?e' ”&ﬁlﬁg %)to‘ &Hs% ! into the second

connect or conprom si ng: avi ng
pﬁﬁﬁ@gﬁwaweach ghirdd b}aémhawm 4 ﬁmawd@ct@dpﬂgﬁcm theynromar surfaee, an

eﬁﬁ%%gtl %93%\4@% sgcj:oiﬁ §s%gge%%vﬁgq ?&)nd %Ii(? g)ggrfdlng from

ace and an external surface ural
ﬂ@Uﬁﬁm@ﬂswﬁwppﬁ@w@®nfwﬁhred for insertion into the
first passageways, each conductive pin having a first
end extending fromthe internal surface, an
2i nt eifhaslié:aaiblecqmccttd)mf daimphsetebréim tlichecdid aid (fabs ageetve pin

nd end extending fromthe externa
d%%%??%%ﬁﬁgg?ﬁﬁ%%1 eﬁenwn wherei n the conductive pins

are not fully |nserted |nto the first passagemay and
ade confl gur.e

( c) ‘?{xep %e%rdgr nctotgx?c Oé oi 8% g ereln he second end o the conductlve pin is

|nser
substantially flat.

4. The header connector of claim 1, wherein the conductive pin moves longitudinalty
within the first passageways when the header connector is assembled to a printed circuit
board.

5. The header connector of claim 1, wherein the shield blades are fully inserted into

the second passageways of the header body.

6. The header connector of claim 1, wherein the intermediate portion of the shield

blade has a generally right angle shield portion.
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passageways, each shield blade having a first end
extending fromthe internal surface, an internedi ate

w@ewsizn74di sposed in the second passageway, anPCEHUS2004/024412
second end extending fromthe external surface of the
front wall. 2. The header connector of claiml,

'WMergmnn&ﬁgnﬁggﬁggnﬁgggﬁ&%%Ef conductive pin does not

contaln spri 3. The header connect or
of clai m 4 privhe ciduit tioarl @eqoistg andurality tdff euitee duint p&ls and a

I%*gwﬁéié&@ﬁ&gngwglly flat. 4. The header connector of

i'n"the conductive pin noves

| ongiudi tha hbadenédnheatortolfielafni t;sindpassageways when the
to a inted circ

head connect.or it
boar D £ RAEEihel e 8 RRdrtoph Sie? o Ricd St ne
shi eh?vdiellaimﬂm tA¢ Reakled doylndcﬂﬁei &s@dnﬂlé’ti @ th@ﬁm&@d:é’iﬁﬁ’ut board, each

h 6.
BT AU T R b DK R PHlefon B oot welpof fhedieader
bodly, tibegitmtinellyd irbtha d@sthRssage i N@I ddhtayt the GhEaRNEbEt DAL the

gci,olna Flécg gfhp ql}]eitdrhg%{g? gp Elﬁq,q% S%%anégr&pg; ngﬁ‘;h? 86 6qnd210t1ve vias in

tisprindedeigmivbdarpads and a plurality of conductive vias;
(b) the header connector of claim; and (c) neans for
hol di ng the header connector to the printed circuit

gboar the WiatinBct\WyiBmt dreciBAAekh&GaR RS tidhns fr %ﬁl‘frlr-ébéhg Gieader
to the printed circuit boar each conductive pi

CPSCIE iy Hle RBMdetitcut hoatais Drovided) tat fristionad fotse ctaatsdtwhen the
shyaldlblts be ﬁiﬁ%ﬂ@éon@&%(/e ViaQGIgJ[hE ?Hh@@kﬁéﬁdﬂ% ltdhe first
passageway to contact the surface nount pa s and the
second end of the shield blades of the header

gconnggd fﬁferé@ﬂ‘n@ct ?s&eﬁh 51*@:11&% QRETet Ve X&Iﬁﬁcﬁ@ dﬁ?lb 8?e9 L8 9t cpn ain a

circuit board he 1 nterconnect system
SMH$ﬂ$?ﬁbFWé“ﬁﬁﬁﬁﬁﬂmdﬁnmold|ng t he header connector to
the printed circuit board is provided by frictiona
force created when the

10.  The interconnect system of claim 7, wherein the second end of the conductive pin
is substantially flat.
11. The header connector of claim 7, wherein the shield blades are fully inserted into

'the second passageways of the header body.

12. The header connector of claim 7, wherein the intermediate portion of the shield

blade has a generally right angle shield portion.

13. A method of agsembling an interconnect system comprising the steps of:
(a) providing a printed circuit board comprising a plurality of surface mount
pads and a plurality of conductive vias;

(b)  providing a header connector of claim 1; and



shield bl ades mate with the conductive vias on the
printed circuit board. 9. The interconnect system of

W@ b@s027274 wher ei n t he conductive pin does not POIUSI004/624412
spring like elenent on its second end. 10. The
i nterconnect systemof claim?7, wherein the second end

of t conducHlve ghn is substantially fla
head&? coffieRbIBE By headey caopeciofia thy W"ct?iiewé’l‘ﬂt&oﬂrdbﬁuﬁlﬂ that the

shie] Bladek ¥n 1he Si%dbleﬁbdly e with iR ERAk PASHABEW@IHS Gfcuit board
t he header éé The header connector of claim?7,
A EheeSon m@e P &t the drader bosyrmovsongitudmallis o wake qoniagtewith the

siFScean@RNSIAR bh helprighll cBOE Rashi €l d portion. 13. A
met hod of assenbling an interconnect system conprising

3 the steps of: (a) providing a printed circuit board
Qonpﬁh§|rﬁé1h(§i BF Lé[a@ﬂi' 1Y rtknes Wo nﬁn@h’cptstega&sh@ﬂﬁglgathe header
pl ural uﬂ% conductive vias; (b) providing a header
COPRFIF tofhe Binted Gt bomAd(c) assenbling the header
connector to the printed circuit board such that the

shield bl ades in the header body mate with the
18onddke mpghodiodslaim ldhwhereinnfrietons] fores erediechwlierathd shiekl blades
10 M@@Hﬁ Eﬂe\{:gncﬂfc{}t?‘e vidk ﬁnﬁ%@%ﬁ rcgpgcyarcm? V& 1.Jh9 Hga'dgluc%l H&kc!r)fo the
e contact wth t su ace mount
ppiniedtbedtdci rcuit board. 14. The met hod of cIa|n113
further conprising the step of holding the header
connector to the printed circuit board. 15. The net hod
16f cTa¢ methbd oftvdaimi I, fwherstn ﬁnasﬂlieicbblaéesoafethé @ehdahesmnedier are
te wth the vias on the
A e E RO B2 RS o TRIAE IS connect or 1o
15 the printed board. 16. The nethod of claim 13, wherein
the shield bl ades of the header connector are fully
inserted into the second passageways of the header
body.
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