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el ectroni ¢ backpl ane connectors are used to couple a notherboard (al so
known as a "backpl ane") to a ¢euehtens@cd sYypngal |y, a socket connector is
assenbl ed to the daughtercard while a header connector is assenbled to the

_ not herboard. 15 [0003] Wiile various two-part backpl ane connectors may be
available in the market, there igesR FMhity N9 need for other connector
designs that exhibit faster data transmssion rate while using a smaller
_footprint, [0008. | Theprresnt Hetan rditesdo ph gleelrigs! datereprmeetslystenyt dn partigplart he
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i nt er connect systens t at use surface nount t ogy

conduct i veassémiged to agpringsddarcuitosrdect or to surface nount pads on a prlnted
circuit board. The printed circuit board may and usually does contain other
conponents to 25 mate with the header connector. Although the present
invention discloses in detail a heRakgrooshnector for use with a printed
circujt boar lled in.the art w ppr e that. th ention
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connector is assembled to the daughtercard while a header connector is assembled 1o the

motherboard.
15
[0003] While various two-part backplane connectors may be available in the market,
there 1s a continuing need for other connector designs that exhibit faster data transmission
rate while using a smaller footprint, i.e., smaller amount of surface area or real estate on
the motherboard or daughtercard.
20
Summary
[0004]  Disclosed herein are intercommect 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
25 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.

30 [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



first and second passageways di sposed between an internal surface and an
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wal |, whergificet N®) c:aon@uhlaity VEF PbriisicteCpi®tconfifudéd Yol BSRftoadidtd e tiha first
passageway; and (c) plurality of shield b]ades, confi gﬁjr ed for i nsertion

into the s@%ﬁ?ﬁaﬁ%ém‘émeéa’é Redng & PRt prherdending Ty &b njegial 1EC®xt endi ng

from the innkeiAadiats WedidmedispiRed B SNt ga&agaw 1208 adhﬁmaadsebaldtéaa second
passageway, and a second end extendi ng omt he external surface of the

front wall extenémg doosite s3ternabepriies of the ﬁ?ﬁé"’”{”e?”ﬁ?mtﬂrtb% eenduefive pius 4i$ B t o
descrisbe thgy q&ﬂo\’tﬁe BisPpassdfR@/ A F@ ?é%a%gﬁalﬁ? dr Ofielh DEadeORiEhed ForPi N

typi caI |y the end at wll" event contact wth the surface m)unt
pads of t hasepidnriniodheseceond nasiageways, dash shéctld blade hnevinigay firstofnd gutendip@ froout
instead is e t] t he
second endthg ?ﬁér?%e&gg%ed%&lﬁt@éﬁ% tté %é}één no 5‘7&5 gl%nseg&d ?alégaﬁgﬁ Rehg Pement .
The st at enetdndtend txtedabing] forh dmrnimmmfapemfstha&mtnuﬂ fully inserted into the
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stationary while residing in the header body but during assenbly of the
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the presentPer RytdRtsadns reahaed(laﬁasum@me ly plangs seciong F e e sceeptandt or t o
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of each conductive pin, i.e., some pins nay be slightly 25 higher than
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of the headethe dpdder doonegitarutdi thalpiripted circuit board, the conductive pins will move
longitudinally with respect to the front wall of the header body.

20 [0007] In another aspect, the present invention relates to an interconnect system
comprising: (a) a printed circuit board comprising a plurality of surface mount pads and a
plurality of conductive vias; (b) the header connector of the present invention; and (c)
means for holding the header comnector to the printed circuit board. Mechanical
tolerances exist in the positioning of each conductive pin, i.e., some pins may be slightly

25 higher than others when they were inserted into the front wall of the header 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

30 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



in the first passageway. The conductive pin noves and makes contact with the
surface nmount pads. A few first conductive pins nay nmeke contact gitihobhe

surface Myl oiads:730 While others may not yet have nmadepggpisagilin:fs: t he
header connector continues to be assenbled to the printed circuit board,

with respect to the front wall of the header body, the distance between the
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conpri si ng f?&(;d_steps: (a) providing a printed circuit board conprising a
plurality of surface nmount pads and a plurality of plated through holes; (b)
provi dilng a header connector of the present invention; and (c) assenbling

t he header onngct or. t rd ' i S .shield

bl ades in tﬂ@oﬁeader;ebggé/tﬂeﬁa ecpﬁ?#g%ﬁgﬁg%ﬁaégg%%%ﬁ %E.lgaloél %?F%Sesglgﬁlnﬁt ed

circuit boaam isplonreet cystriucbinpesipg rise istepd: h(e) Ipeaviding ab pdytedrireuit board

l ongitudinally to nake ntact. wth the surface unt 0 e I nt ed

ci rgui t boa?ﬂgpnfﬁlg aclgﬁr&ﬁg't?f\a}gfﬁ?en@o B?str?B@PrP&“%ﬁg H?PHEE%&BQBQF h‘rllSsh E@ct or is

fully assepfolidthgthtdder pornetiof of ifieCptedendd@srdion] al (c) ilssmblitip Sheahdaded | y al |
ins have mated .20, with the

o e 8 DR 2% YL S U LS, T RS $O0042D, Vo o
with the conductive vias in the printed circuit board and the conductive pins in the header
body move longitudinally to make contact with the surface mount pads on the printed
circuit board. The conductive pins stop moving when the header connector is fully
assembled to the printed circuit board, i.e., when substantially all of the pins have mated

20 with the surface mount pads.

[0009]  An advantage of one exemplary embodiment of the present invention is that
because the conductive pins are not fully inserted into the first opening of the header body,
the pins are free to move with respect to the front wall of the header body when the header
25 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
30 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.



because the conductive pins are not fully inserted into the first opening of
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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
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m nim zing the amount of inpedance variance present in the system As a
result, the inventive interconnect system exhibits high electrical
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[0012} The above summary of the présent .invention is not intendéed to
descri‘he ethemeh bels eonslaelvesntsaiapaiied gitcudihoptd. i npl enent ati on of the present
i nvention. The Figures and the detail ed description, which foll ow nore

particularly exenplify illustrative
[0012]  The above summary of the present invention is not intended to describe each

disclosed embodiment or every implementation of the present invention. The Figures and
the detailed description, which follow more particularly exemplify illustrative

20 embodiments.

Brief Description of the Drawings

[0013]  The present invention can be described with reference to the following figures,
wherein:

25 [0014]  Figure 1 is an exploded perspective view of one exemplary header connector
showing a fruncated 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

30 [0016]  Figure 3 is a cross-sectional view an interconnect system where the header

connector of Figure 1 has been assembled to one exemplary prinfed circuit board.



20 embodi nments. Brief Description of the Draw ngs [0013] The present
i nvention can be described with reference to the foll ow ng fi gurfp§gm 7006

wher ei n: Figure 1 is an expl oded perspective v xenpl ary
header co ﬁ’g) ?%aﬁlshowl ng a truncated conductive pin, lido‘inf;l nuous 1gtrl p of

shi el d bl ades, and a header body; wherein remaining pins and strips of

shi el d bl ades have been omtted for illustrative purposes; and [0015]

Fi gure 2 igo7per Theetfiguses wiecideddized, Mot drewsl €r scalonné atedhtendedfogillugtrative and 30
[0016] Figure 3 is a cross-sectional view an interconnect system where the
header cofN®8¥%Sr of Figure 1 has been assenbled to one exenplary printed
.circuit board. 4 2 5 OCl 2006 WO 2005/ 027274 PCT/ US2004/ 024412 [0017] These
figures are idealized, not drawn _to scale and are intended for illustrative
pur poses. Detail ed Description 5L16ledDesengion. 1 shows an expl oded vi ew of

one exenpl %Msﬁea@f‘gﬁr&@@ﬂ@&é @h &BQdezﬁ%é{wn&" &%a%ﬁ:pﬁ?ﬂlheﬁﬁ? coffEBioP 4of
plurality of truncated conductive pins 404, and continuous strip 428 having

a pluralitypaung daadst dofy #928s one roied Phuditieiof . truppatedh sgrdictiviodins 404e|20des
vertical f rc&%u%\%' sltnOpAJQ halgﬂ%er aﬁ‘iﬁ&%&" k] Wdfe ‘?mé@ﬁeg{ﬁj Tﬁ ﬁ‘éaﬁ@r' voay! face

422, and top an ttom y exten I ng r| zont d 414
proj ecting iﬂqi\ldm vevecal fromit wallDd \Ma havingldréerfal swrfacodl4 afidintemenl sinfeck léaksm@

plurality 8(; drb%&?fmﬁ&%ﬂ;&&té f i LGS 192 Ertl 41 Sl??rgjgﬂlﬁtgnt Iﬁ‘{ araghsenf%‘fr%nd 2

plurality second pass or recelving
passades extadin dI'hegfrdaﬁMaﬁefnrﬂnartmmlm@ls agpickakitytof rfiml passagésacmfoﬁz&em #he 4

{her nopl asEhEHATGITRAR] & RERY 28 oot paresces 40itat epe At hel e i ve

pins and c §sthkot8ncﬁ1ﬁglbdiwéB°n iatehed ahdtﬂxwl@s sifaRed 422 a@ﬁlcﬂzy rdspediivalye the opper
al I oys. One skilled, in the conpec art will r d|Iy nder st and_t hat met hod

of making tiedehdadieis WYLy mokded %é’t‘ﬁt@@? B’Fﬁ%" fe tl"I‘F’éc srHusLEEd i p of
shi el d bl adggtal polymers. The conductive pins and continuous strip of shield blades are typically

15 plated copper alloys. One skilled in the connector art will readily understand that method
of making the header body, the conductive pins and the continuous strip of shield blades
are known in the art. Although Figure 1 shows a continuous strip of shield blades, it is
within the scope of the present invention to use individual shield blades if desired.

20 {0019] In the embodiment of Figure 1, each conductive pin has a first end 452 that
extends above external wall 422, truncated second end 454 spaced apart from 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

25 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 shicld 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

30 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



are known in the art. Al though Figure 1 shows a continuous strip of shield.
bl ades, it is wthin the scope of the present invention to use §divildual

shield bl Wz?m%l&z'fgﬁg red. 20 [0019] In the enbodi nment ofp)g{;li/ﬁ;é%@/%??ach

conductive prn has a first end 452 that extends above externa 422,
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with assembly allows the header connector to self-level, among other advantages.

20 [0021]  Figure 2 shows a perspective view of the header connector of Figure 1 where
the conductive pins and shield blades have been installed. As can be seen, the conductive
pins are short seated info the header body such that second end 454 extends above front
wall 410 by some predetermined height. In one exemplary embodiment, the truncated end
of the conductive pin extends about 0.020 inch (0.51 mm) above the external surface of

25 front wall 410 of the header body. One skilled in the art will understand that the height of
extension will depend on the intended application 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.

30 [0022]  The header connector embodied in Figure 1 represents only one type of header

comnector that can be used in the present invention. Thus, any header connector that



respect to the header body. In contrast, conductive pins 404 are not fully
inserted into first 15 openings 416 so that as the header connegct g(7 iHb
assenbl ed w@2808822r4 Nted circuit board, the conductive pEfuSadsyIRNE
longitudinally to make contact with the surface nmount pad on the printed
circuit board. This ability for the conductive pins to nove or to fl oat
during assenbly allows the header connector to self-|evel, anong ot her
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connect or q;mﬁL9H5%1ém¥Qﬁ£§-r§Jﬁ%ﬂ%yﬂ ictive pins and shield blades have been
i nstal |l ed. As cani%e seen, FRe cBnducti ve pins are short seated into the

. header body such that second end 454 extends above front wall 410 by sone
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the external, surface of the header body forman array of conductjve pins. 30
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Figure 3 sh%\?\sméﬁjéfgglgbggglﬁfsg%g? c91\'/i ew %Poﬁh{elﬁﬁ(ggégﬁ%(}{)a# hg}/gfa{g&&‘%&ﬁn{éur el 5
asgenbl ed odvepmohtedaioi angduddes bparely 34, a Apringapletrents ateits sswodredd endnats4 of
each conductive. pin 404 is in di.rect contact.wth surface un ad 36 of
Che or i nt et Ot o d ¢ gl Bl A Goa Tt ConBindery B Fetar e i th
the plated iebultsugihimieing 3B impetliee patinice df tiod eledtiital Bamaldto Peldadibighdrhe cross
sectiognal area of t.he %ﬁn%gctive.gin is simlar in dinmension to the surface
area t hePLRPREEd-Srdthiy PR Fanepissiqny PO Seont i nui ti es can be 10

m ni mzed. The conductive pins are al so designed to be substantially

straight with a substantjally constant cross section. Furthernmgre, unlike
the prior al0p24l¢ heWasn dbe: hsagder gpmpector 1s used with a printed circuit board to yield an

interconnect device, there are means to hold the header connector the board. In the

embodiment of Figure 3, as stated above, frictional forces between the shield tail and the
20 pleated through holes hold the header connector to the printed circuit board while also
maintaining the conductive pins in their contact positions to the surface mount pads. One
skilled in the art will recognize that other means can be used to hold the header connector

to the board, such as, e.g., mechanical means including but not limited to screws or

! clamps.
25
[0025] Although not shown, socket connectors can be used to mate with the header
comector. 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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does not contain and does not rely on a spring elenent at its second end to
made nechani cal contact with the surface nount pads. The conbinibi%ﬂ ﬂﬂ
these features results in mnimzing the i npedance variance of QLT 2005

el ectrical signal to yield a higher 15 performng, i.e., faster data

transm ssion, interconnects. [0024] Wen the header connector is used with a
printed circuit board to yield an interconnect device, there are neans to
hol d the header connector the board. In the enbodinent of Figure 3, as
stated abgve, frictional forces between the shield tail and the 20 pleated

t hrough h | d the header connector to the printed circuit board while
also maintaining the conductive pins in their contact positions to the
surface nount pads. One skilled in the art will recognize that other neans

can be uséd toAHshderichenestsadempusingiect or to the board, such as, e.g.,

mechani cal meang | nghudhng it A0t dd PRl Ao RCLAMR.OL, o L ARRS. 28 [0025]

Al t hough not shown, So6C onnectors camn header

connect or and$tceuEpaRkapewaiadlifRicCimedt MrinRAdl aefbeaidin aRdbiiesrfideat can be
used with the present invention is disclosed jn US Patent Nos. 6,146, 202

and 6, 231, 391 B8t h 2 Pheaditpetcanductiyy pinscapiigited for insaitiop intpdhefisy,. 30 7 2 5
OCT 2006 , . sl o _ oy
a front V\Igﬁsﬂeﬁgé eadh &%ﬁgﬁ{veﬁwmgq ﬁﬁpémre'xﬁz'nﬁgl]g fid rtsht% utf'tg% ?§ur@9é?§n aving

front wa aving a plurality o secon
passagewaymserdiedjpesecidnedisppoed mrthe fitsepassdgeway,faad e tanchtethsesandemiaixtendingace;

(b) a plurali of conducti S figured for insertion jnto the first
.passagevva%’fn tbgﬁ’ﬁe’(—%ﬁ%'ﬁ%f? %ﬁﬁﬁﬂ“ﬁn‘ﬁ@f) ﬁ(js‘g%\cf: e W&taggtvgﬁm"h ® rom t he
internal gbidude pifdlare nbt RILYTReASEinELhE FR pahssiR0agdandn the first passageway,
and a truncated second end extending fromthe external surface of the front

wal | for surfate moupkralisnebibicld pladessonfigured fos dnrgtitoniinte the sesond e not fully
I nserted 'pg'stsggem?s.fehéﬁsthiquﬁﬁiﬂg ¥ a ARfend extending from the internal surface, an

intermediate section disposed in the second passageway, and a second end extending from
the external surface of the front wall wherein the second end of the conductive pin does not

contain spring like element.

2. The header connector of claim 1, wherein the second end of the conductive pin is

substantially flat.
3. The header connector of claim 1, wherein the conductive pin moves longitudinally
within the first passageways when the header connector is assembled to a printed circuit

board.

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

the second passageways of the header body.

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

blade has a generally right angle shield portion.

6. An interconnect system comprising:



(c) a plurality of shield blades configured for insertion into the second
passageways, each shield blade having a first end extending fronétSh[ﬁlT 2006
internal surface, an internediate section disposed in the secon
passageway, and a second end extending from the external surface of the
front wall wherein the second end of the conductive pin does not contain
spring like elenent. 2. The header connector of claim1, wherein the second
end of the conductive pin is substantially flat. 3. The header connector of
claim1l1, wherein the conductive pin noves longitudinally wthjn the first
passageways whé¥ t hdPHEsYsrcuihmesogprisusawatived S‘t“ga‘-‘a’ mRunhPads 28 A cui t
board. 4. ilhgiPsedmbuaRerestor of claim1, wherein the shield blades are
fully inserted into the second passageways of the header body. 5. The
header connect 89 of thelheader aonnggier ef alaimhk ahdit er nedi at e portion of the shield

bl ade has a geperal Ly ri ngl.e shi el ortron. 6. An.interconnect system
conprising: 8 QG?S &‘\I('a nfdfgrgﬁ O'?‘Qg h'ae hﬁlaﬁlle‘r%]tcgra{%ﬁof: Eoutﬁf pBBtﬁfl 8“%‘8%(?#(&‘%&%“

plural i tywon theheade coam¢tior Ragsenitiel o i pHnddd divcuRbograneien thivduci@pin ofb) the
header connector of claim1; and (c) neans for hol ding the header connector

: .(c) ade
to the prthstheadescppngrior Bloxg.dn r p the fgnd pvatlioé thedwadar bedydengitydinplly
assenbl ed; '%,g& I J i i header
connect or “{n@{"} rgp& P%JS? I a? it((g) %6@%& I%ete)sgff%%nr?&\i/\}ﬁ/a P?&%gﬁiéeﬁ®£%@ ng(t)r(lfysfhmd
| ongi t udi hialiéswf thenhdatler donnetorpads avigh wWeeyconduation vias tin thi ristedfcacet baudit pads
and the second end of the shield blades of the header connector mate with
the conductive vias in the printed circuit board. 7. The interconnect system

of claim 6§, whereinferédiBedBadiemioPEialtdbOvigeih it Meadesr hatdng BetiRhdd0 t he
printed circuit board is provided by frictional force created when the

shield bremnestoiigttae piinted eirrlitchoaed is pravided by drigipnehlorgsiareptesavian thesphicldoar d.
8. The '”B%B&C{Hﬁg%thst}{ééo%f&haive%?s'Jﬁ‘tﬁe pofftEd GlbidddgdSecond end of the

conductive pini

3. The interconnect system of claim 6, wherein the second end of the conductive pin is

substantially flat.

9. The header connector of claim 6, wherein the shield blades are fully inserted into

the second passageways of the header body.

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

blade has a generally right angle shield portion.

11. A method of assembling 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

(¢) assembling the header connector to the printed circuit board such that the
shield blades in the header body mate with, the conductive vias in the printed circuit board
and the conductive pins in the header bedy move longitudinally to make contact with the

surface mount pads in the printed circuit board.



substantially flat. 9. The header connector of claim®6, wherein the shield
bl ades are fully inserted into the second passageways of the header boﬂy.
10. The header connector of claim®6, wherein the internediate porbd6Tdblbt he
shield blade has a generally right angle shield portion. 11. A nethod of
assenbling an interconnect system conprising the steps of: (a) providing a
printed circuit board conprising a plurality of surface nmount pads and a
plurality of conductive vias; (b) providing a header connector of claim1;
and (c) assenbljng the header connector to the printed circuit board such
That the T2ni ofte Bebagel FAT hb?%@aa@mmtﬁagg thiagiep ol akding flis NeBRRIGERIS®T vi as i n
the print ghnhebrifdl LirkR@¥ddrd.and the conductive pins in the header body nove

| ongitudinally to make contact with the surface nmount pads in the printed
circuit board. 9 2 5 OCT 2006 12. The nethod of claim 11 further conprising
the step hol-di n onn r th rin Ci kcul pard. 13.
The net hogg'of jg %’l“%hg?g,gfg\ﬁ@?g’ﬁa}e Fei"gfriticolﬁré%ﬁ?rg? glée tggezgt% gct]h § hgexd %lﬁgess hield

bl ades nmafate with the cbeduwedndvias oy the\priater Cifcuit tdafy hoMethe Biéddetiédnnbaad g tiwol ds t he
header connector to the printed board. 14. The nethod of claim 11, wherein
the shi el BHFRBRAY0f the header connector are fully inserted into the
second passageways of the header body. 10

14.  The method of claim 11, wherein the shield blades of the header connector are fully

inserted into the second passageways of the header body.

10





