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20 As users modify and upgrade systems to achieve improved performance, problems
related to backward compatibility arise between, for example, modem high-speed
connectors and connectors that comply with COMPACTPCI (trade designation of
PICMG-PCI Industrial Computer Manufacturers, Inc. of Wakefield, MA) (and
FUTUREBUS+ (trade designation of Institute of Electrical and Electronic Engineers, Inc.

25  of Piscataway, NJ) standards and specifications. This means that users wishing to upgrade
their system performance by changing to a shielded connector system must upgrade both
connector elements (header and socket components) and perhaps additionally change the
overall packaging of their system. A connector system that provides an increase in
performance, while still permitting backwards compatibility with, for example,

30 COMPACTPCI or FUTUREBUS connectors is desirable.



WO 2005/ 093908 PCT/ US2005/ 001823 Sunmmary One aspect of the invention
descri bed herein provides an electrical header connector. In one enbodi nent
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bodi es and pthergyginted circuit board. A first plurality of shield blades is
configured for inSertion in the plurality of second openings in the first

header body, andnethseasperd ophgrinyentign @chgﬁdéletﬁﬁbl?*%@ﬁs 2 aypiany fr eepnegiion
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Each shL?eI éggfpgﬁtgac%ﬁlﬁ%lﬁg ?'rgl%%epl urali ?‘3'%5 r@%?é? g’ *b gegggﬁﬁgfc%ﬂf&?ﬁst end
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with the h%%%%éneﬁoé'nnggﬁo?{té sngseof a printed circuit board. A plurality of signal pins are
20 configured for insertion in the plurality of £  opeonings in the first and second header
bodies. Each of the plurality of signal pins extends continunously through the first
openings of the first and second header bodies and the printed circuit board. A first
plurality of shield blades is configured for insertion in the plurality of second openings in
the first header body, and a second plurality of shield blades configured for insertion in the
25  plurality of second openings in the second header body. Each shield blade of the first
plurality of shield blades has a first end that is substantially coplanar with an intemnal
surface of the first front wall.
Another aspect of the invention described herein provides a comnector system. In
one embodiment according to the mvention, the commector system includes a header
30  comnector and a socket connector configured to mate with the header connector. The
header connector has a front wall with an internal surface. The front wall includes a

plurality of first openings and a plurality of second openings extending therethrough. A



header connector has a front wall wth an internal surface. The front wall
includes a plurality of first openings and a plurality of second openi ngs
ext endi ng tWer8e9swgh. A 2 WO 2005/ 093908 PCT/ US2005/ 00XE€PAS209FQ9 P t y of
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t he cont i5nuq}d§¥.stri p of shield blades of Figure 1. Figure 3 is a
cross-sectional view of the front wall of the header connector show ng
signal pins surrounded by right angle portions of the shield blades formng

coaxi al shields around each ﬁ?ﬁles j i nFo.i‘awﬁ agfv.' a perspective view
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t hem t oget hefP® MYGRIPR Pa¥Ing am Armgy ¢f dpale pin gppiactsa 2dBcket connect or

partial Iy i nsert eguid @ aphRREBIE VEONBREE BdntisGodshatp ofishigldalddey ofHfigure 1.
pin-insertion wi ndows_in the socket .connector are allgned with the array of
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connector. Figures 6A and 6B are graphs illustrating the reduction in

crosst al k ac#uad eerhisignal pifeader connector in accordance with the invention.

Figure 7A 1s a p%{f%%ea& iCd %?fsgéc%% %%Q?ého%&?g%fhe%&é}.ﬂ%ﬁﬂsﬁ iff ?%ﬁ& & ehd

according to 25 i nve n positioned -on opposite es of a printed
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to form a monoblock.
Figure 5 shows a socket connector partially inserted into a header connector so that
the array of pin-insertion windows i the socket connector are aligned with the array of pin
20 confacts in the header connector prior to the reception of the pin contacts in the header
conpector in the receptacle contacts in the socket connector.
Figures 6A and 6B are graphs illustrating the reduction in crosstalk achieved by a
header connector in accordance with the invention.
Figure 7A is a partial cross-sectional view of two header connectors according to
25  the invention positioned on opposite sides of a printed circuit board.

Figure 7B is a cross-sectional view taken along line 7B-7B in Figure 7A showing

the staggered tails of the shield blades.

Detailed Description

30 In the following detailed description of the preferred embodiments, reference is
made to the accompanying drawings, which form a part hereof, and in which is shown by

way of illustration specific embodiments in which the invention may be practiced. It is to



30 In the follow ng detailed description of the preferred enbodi nents,
reference is mnade to the acconpanyi ng drawi ngs, which forma part hereof,
and i n whiged 20¢80559@80 by way of illustration specific efa9@iaBNoss25n Whi ch
the invention may be practiced. It is to 3 WO 2005/093908 PCT/ US2005/ 001823
be understood that other enbodinents may be utilized and structural or
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20  pins 104, 108 and shield blades 106.

The plurality of signal pins 104 are configured for insertion info the plurality of
first signal-pin-receiving openings 116 in the header connector 100 to form an array of
signal pins 104 which are configured for reception in an array of pin-insertion windows
230 in mating socket connector 200 (shown in Figure 5), when the socket connector 200 is

25 inserted into the header comnector 100. Each signal pin 104 includes a first end 152
extending above the front wall 110 of the header connector 100, and a second end 154
spaced apart from the first end 152 and configured for insertion into an opening 32 in
printed circuit board 30.

The plurality of shield blades 106 are formed to include a generally right ngle

30 shielding portion 128 configured to be inserted into the plurality of second, generally right
angle shield-blade-receiving openings 118, The generally right angle shielding portion
128 of each of the plurality of shield blades 106 includes substantially perpendicular first



spaced apart fromthe first end 152 and configured for insertion into an
opening 32 in printed circuit board 30. The plurality of shield blades 106
are formedvoaodsrielmsie a generally right <ngle 30 shiel dPEEUPWPT 03823128
configured to be inserted into the plurality of second, generally right
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and 1320 shigk- Q;ﬁegpqn@p@g@m@g@% includes a central portion 134 coupled to first and

second end portions 136 and 138 by first and second narrowed throat portions 140 and

142, The first and second narrowed throat portions 140 and 142 are dimensioned to
frictionally engage the first and second leg portions 130 and 132 of the shield blades 106
to hold the shield blades 106 in place. The central portion 134 and the first and second
25  end portions 136 and 138 of each of the plurality of second generally right angle openings
118 are formed to provide air gaps 144 surrounding the generally right angle shield
portion 128 of a shield blade 106. The geometry and dimensions of the air gaps 144, the
geometry, dimensions and material of the right angle shielding portions 128, and the
geometry, dimensions and material of the header body 102 surrounding the air gaps 144
30  are configured to tune the header conmector 100 to match a specified impedance (for
example, 50 ohms). The configuration of the right angle shield blades 106 lends itself to

mass production in a continuous strip in a mannier that economizes material usage.



to hold the shield blades 106 in place. The central portion 134 and the
first and second 25 end portions 136 and 138 of each of the plurality of

second geRrgepabdsinotdoght angl e openings 118 are fornmed topdfowiotkoodsys gaps
144 surrounding the generally right angle shield portion 128 of a shield

bl ade 106. The geonetry and di nensions of the air gaps 144, the geonetry,

i mensi ons and gl ech losl baib T Bh SRR AGRGE b Windtth e, e

geonetry, dinensions and haterla ng the air
gaps 144 3bsatien manthe guratity df chitdgrenridipin-treadien openngct2rin §@(rdnd waktlith a

specified i ppedance (for anpl e ohns). . The nfiguratign of the right
angl e shi ePgﬁBgﬁ%égc%%Ct?reﬁfgs%%qrg% ?)th gﬁ’é@%PW&ggéﬁ %Or?ﬁ' re§ R &M huous
strip in acdmdeneinst208bf esRawNthg Srowadity ithk ursaghsocket YERNROIGD 2 ODIBABthe

PCT/ US2005/ 001823 | n_one. enbadi ment. of header 100, lurality round
pi ns 108 aP¥kelSAMEGIRF &LP if Hserieddup dhedisadeneamerier b&Qﬁf‘aﬁ%P%“b 105 $a019

ground- pi NefGREHiMi 108 RMRIRE M Gitst kD1 72Mextch8ing bBBYe W8IHond Wil 106 of e Hagader
connector 100. The plurality of ground pins 108 are com(‘l)l?zgured t o engage

cont act ar pemeder B0, awst s sesprshendnly 4 gpasethenarigram the fitst ead 672 anscseafigwstnect or
200 wh t : Kk [IEST I . t
en the 1§se§t§;l%gﬁ'to an'.aﬁgiiﬂ{ pAida b dcu%trﬁflo%ﬁ%g@ nCEx% él@&n&?%ﬁ{act@% ect or
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108 i ncl udesield tAisN 48 Fhdy bb4kd sanRN t1RARMbEL Jf il bRkl 06, B 3@ Be EdGrdnpc| udes
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sane as t héhapdhpeymbsr of ghighdplades d@s  os prefuradagmbrdigents eqch rip phipeld he
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15 bl ades 10 urality of shield tarls 14 h one shield tail 148
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and o O b Bk Bl BTl Bl
shi el d bl adesld6ifs trdytohehichd bladatekds mayt be pioeidell] efittl thaishisld1tdBs ¢48 hither
bl addes 106 SO BDBPRERIERGURHY SYHoferauth it drosrl ot bifleChoe o ©
bl ades 2006 FaikRdia@hisihavih@sthapete8 ehibld tails 148 on shield blades 106 are particularly useful
in back-to-back mounting of header comnectors 100 on a printed circuit board, as
described with respect to Figure 7, as the staggered shield tails 148 permit back-to-back
mounting of header connectors 100 without interference between shield tails 148 of the
opposing header connectors 100. In preferred embodiments, pin tails 146 and shield tails
25 148 are positioned in an evenly spaced matrix, such that back-to-back mounted header
connectors may be mounted orthogonally to each other. When the signal pins 104 and
shield blades 106 are inserted mnto the front wall 110 of the header body 102, the pin tails
146 and the shield tails 148 extend outwardly from the external surface 124 of the front
wall 110. The pin tails 146 and shield tails 148 of header 100 can be either press fitted
30 into the holes 32, 34 in the printed circuit board 30 or soldered thereto. Alternatively, the
pin tails 146 and shield tails 148 could instead be surface mounted to the printed circuit
board 30.



i n back-to-back nounting of header connectors 100 on a printed circuit
board, as described with respect to Figure 7, as the staggered shield tails
148 per m tWpaok/@98%8ack nounting of header connectors 1BOTARSENFAIS23
interference between shield tails 148 of the opposing header connectors
100. In preferred enbodi ments, pin tails 146 and shield tails 25 148 are
posi tioned in aRigerehisya pgpgpeetienvidw showirpuiifst arbdecdnt kedder badids 103uM2Ed header

connectors may b unt ed or.t hogonall y.to_each ot her. en. i | pins
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Alternatively, the pin tails 146 and shield tails 148 could instead be
“surface noummnebloels (The qontimiond sttips efishicldideded 186.cen W 2ew@i5I00@YEY any
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the array of signal pins 104 of the header connector 100, and at least one shielding element

20 212 associated with the plurality of signal contacts 210, In one embodiment, the at least

one _si_lielding element 212 of the socket connector 200 comprises a plurality of strip line

shielding elements associated with the plurality of signal comtacts 210. When socket

connector 200 is configured to mate with a printed circuit board, socket connector 200

may be provided with signal tails 206 and shield tails 276 that can be either press fitted

25  into the holes in the printed circuit boards or soldered thereto. Alternatively, the pin tails
206 and shield tails 276 could instead be surface mounted to the printed circuit boards.

Figure 5 shows assembly of the header connector 100 with socket connector 200.

External guide means such as guide slots 150 or guide pins (not shown) may be provided

on the opposite sides of the header connector 100 to guide the insertion of the socket

30 connector 200 into the header connector 100 so that the array of pin-insertion windows

230 in the socket connector 200 are aligned with the array of signal pins 104 in the header

connector 100 prior to insertion of the signal pins 104 into mating recepiacle contacts 204



connector 200 includes a plurality of signal contacts 210 for naking
electrical contact wwth the array of signal pins 104 of the header

connect or wW@®%osamdo@at | east one shielding element 20 21%@Egs26ésaloedswi th the
plurality of signal contacts 210. In one enbodi ment, the at |east one
shielding el ement 212 of the socket connector 200 conprises a plurality of

Strip 11neer SRIELAL BohaBh GBI S AQIROSIRL Aol 200G RdAIRY ke B nelagnal
contacts 210. en socket connector 200 I's configured to mate with a
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the header c¥thaden the berderocqneator: W apdrihg sepkelppannptie PO ofF W AdBHRL 230 i n
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t he header connector prior to i1nsertion e signal pins 104 into
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bl ades 106 of the h;l%ger c%n&% tor 100 are too short to contact any
shi el di ng SFHEHRPSOMS CPedis%0cket connector 200. In one 5 embodi ment, the

plurality of shpghkebiingle® 106 106 dfhRalteadfikect® NIBCE® Mol OBalengrobiding@it | east
one shielding elenment 212 of .the socket connector 200_are unaple to make

el ectri cal clegtgral sentachimafh shipddingelementy ok skt amedti 2t ene galled ndBtinect or
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connector 100, d
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20  6b illustrates a signal having a 1Q0ps rise time. In the example of Figure 6A, the crosstalk
decreased from approximately 3.5% for a header lacking shield blades 106 (line 300) to
approximately 2.5% for a header provided with shield blades 106 (line 302), providing an
improvement of over 28%. In the example of Figure 6B, the crosstalk decreased from
approximately 3.1% for a header lacking shield blades 106 (line 300%) to approximately

25  2.3% for a header provided with shield blades 106 (line 302°), providing an improvement
of over 25%.

Another embodiment of a connector system according to the invention is illustrated
in Figures 7A and 7B. First and second header connectors 100, 100’ are positioned back-
to-back on opposite sides of printed circuit board 30. The first and second header

30 connectors 100, 100’ are each generally constructed as d=scribed above, and each includes
header body 102, signal pins 104, shield blades 106, and optional ground pins 108. In an

alternate embodiment, shield blades 106 of one header connector 100, 100’ may



15 art woul d not expect the provision of shield blades 106 to inprove the
el ectrical performance of the interconnect over a header |acking shield

bl ades, anwemesbdeal |y woul d not expect a decrease i n rIosRbed/doiszblowever ,
as seen in the graphs of Figures 6A and 6B, the crosstal k experienced in
the interconnection decreases unexpectedly. The graph of Figure 6A
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20 shield blades 106 are commonly grounded. In an alternate embodiment, shield blades are

not commonly grounded. In another alternate embodiment, at least one signal pin 104 is

electrically connected with ground plane 40 and commonly grounded with at least shield
blade 106 via the ground plane 40. |

In addition to the improved electrical performance described above, the header

25  connector 100 described herein provides other advantages, particularly in assembly of the

header connector 100 and attachment to a printed circuit board 30. In one embodiment,

shield blades 106 and pins 104, 108 may all be mserted into header body 102 prior to

attachment to printed circuit board 30.  Alternately, shield blades 106 may be first

inserted into header body 102, and the header sans pins 104, 108 may be aligned with and

30  secured to printed circuit board 30, via shield tails 148. Openings 116, 120 in header body

102 may then be used as insertion guides and straighteners for pins 104, 108, thereby

reducing the probability of stubbing or otherwise damaging pins 104, 108 during



recei ving openings 118. The shield tails 148 of each shield blade 106 are
configured for insertion into the printed circuit board 30 and are

st agger ed wg 20iH639%Ped above, such that the shield tailgcElisiobes@pnosi ng
header connectors 100, 100'do not interfere with each 15 other. In a

preferred enbodi nent, shield tails 148 are positioned in a uniformmtrix,

e

posi ti oned ot i Pk rcu
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40. In addition to the I nproved ectrical performance descri bed above, the
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printed cirtcui one e 'and pins
104, 108 uayvhealdomeethrovgk rdirecit iboird SﬁeadénnaMQdm éz&B nstance, securiag theaterent to

nser o HHEe el Batee fuoft e ol Rkl CRE BB 4Bl e

al i gned Wekitandtdo BRI-5@FbHCEs provided dtheski6r doistictorhoar d 30, via shield tails
148. Openings 116, 120 in header body 102 may then be used as insertion

gui des and st rAll glenawts qfdheadst genopgiar Hi§gand; welreéwynnqc@a 400 e mwided

probabi | i s 9 WO
2005/0939%8 %E%%%%g% 8%%%ggéﬁgggéﬁggqnﬁ%%ggggﬁ%%wéﬁfa%ﬁggs&?%%n%%enlngs

116, 120 ﬁwecb@ecphawalcﬁsdl elertrios] @rapertigp fr e mtmdeéranplucaggm f Blesecondyetiyad
ext er pal ﬁn‘%{ Eﬁgﬁn}% S’deaé S | \%hf 1519[%& él)ag{a%all%ﬁh?% Qther THESE

assenbly e e co ine nDuntl I conne ack-to-
back on asmtablnmmdbnalsrmlllbb riyogmigkd l:azsthosbl sls]]ladanehb arh  FhegcomeecTor thaterfalkqt

instance, a first . header opnect or, 100 .wi t hout pins 10 108 be
mount ed_ oRBIEY rdanpsppua ol HEGErRY 19 ciifleigt Spegtisf imbiines B B on
header comgeator 100 with pins 104, 108 nay be installed on the opposing
side of the prlnted circuit board 30 anfered entrances_for openi ngs 116,

120 at ext er naflthough spesifico gmbodimpenss ha ?ﬁ #hﬂ535§§%ﬁﬁ¢vhﬁ%@ﬁ%émﬁmdﬁmcaptur|ng
pins 304, pdB8es of description of the preferred embodiment, it will be appreciated by those of

ordinary skill in the art that a wide variety of alternate and/or equivalent implementations
calculated to achieve the same purposes may be substituted for the specific embodiments
shown and described without departing from. the scope of the present invention. Those
with skill in the mechanical, electro-mechanical, and electrical arts will réadi]y appreciate
25  that the present invention may be implemented in a very wide variety of embodiments.
This application is intended to cover any adaptations or variations of the preferred
embodiments discussed herein. Therefore, it is manifestly intended that this invention be

limited only by the claims and the equivalents thereof.

30
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as they cone through circuit board 30. Finally, in each instance, securing
header 10 connector 100 to printed circuit board 30 using shield tails 148
provi des additional resistance to pull-out forces is provided to header
connector 100. Al plastic parts of header connector 100 and socket
connector 200 are nolded fromsuitable thernoplastic material, such as
liquid crystal polynmer ("LCP"), having the desired nechanical and

el ectrical properties for the intended application. The conductive 15
netallic parts are made from for exeggﬂﬁspﬂaled copper alloy materi al

al t hough other suitable materials recogni zed by those skilled in
the art. The connector nmaterials, geonetry and dinensions are all designed
to maintain a specifjed inpedance throughout the part. Although specific
enbodi nentts hafn-electrical headen qoapectare@MpHEMgescri bed herein for 20 purposes

of description r j ool oYM | by those
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of ordinary s t that a wde variety of alternate a
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substituted for the.specific enpod]nment shown and descri bed wi t hout
departing eﬁ@ﬁ??%ﬂ"&%gﬁ@mSFmFﬂ%PﬁVgﬁ%ﬁP invention. Those with skill in the

nechani cal , el gglurflitPBEAIH GRldes ediglled Tor ihseationdihiosth¥blukaliigafictondappr eci at e
25 that the present 1 nvention nma enented_in a very w de variety of

be i npl
enbodi menwgeningsheash o gieipdyraliyefis 'ehdrhlmngB@ving)at@oftrétrenéﬁ@ermfa@mea@m%églﬁr
Cati e ) : e Tt
rani fest | g6 n P LSRR B A el b S AR AR Rl B B FL na”
t he equi valuealitg of tigmad pins t80e iBerCidAh s pliraliroféirgopeniogd, wheihethe €ican @lst or

conprising, ,a header .hady havin internal surface and an externpa

or Face. " OhUe BTG oBSHGH: bER BRI B FoRlanay Wit e P SR GEMand o
pluralityphefdespsRNsheopeni ngs extending from the internal surface to the
external surface; and a plurality of shield blades configured for insertion

into the pl uramhesginghe Siess onds ofdheeshicld bladescarercartfigured sprhuthat the peagier shi el d

bl ades hayl oAt iAo ik RESEE! cAnaRRY Bloat ndyiilthe ARGLE iHee! i N0
pOI’tI on confti gure (0] e Cﬁ sposedc ad(j: acen O a correspondl ng one of a

pl ur al i ty shikldblgikainaké slectricallzoniabiseitii the shisldidhangitdisfahé tockefcohndcsdr. openi ngs,

wherein the first ends
2. The header connector of claim 1, further comprising:
a plurality of signal pins configured for insertion into the plurality of first openings

to form an array of pin contacts extending from the internal surface of the header body.

3. The header connector of claim 1, wherein the first and second openings are
arranged in the header body such that the generally right angle shielding portions of the
plurality of shield blades substantially surround the plurality of first openings to form a

coaxial shield around each of the plurality of signal pins.

4. A connector system for connection to a printed circuit board, the connector system
comprising two electrical header connectors of claim | wherein the first and second header

bodies are positioned back to back on opposite sides of a printed circuit board.

5. The connector system of claim 4, further comprising:

a plurality of signal pins configured for insertion in the plurality of first openings in

11



of the plurality of shield blades are substantially coplanar with the
internal surface of the header body, and wherein the first ends of the
shield bl ades are configured such that the header connector is assenbl eabl e
wi th a socket connector w thout having the first ends of the shield bl ades
make el ectrical contact with the shield elenents of the socket connector.

2. The header connector of claiml1, further conprising: a plurality of

signal pins configured for insertion into the plurality of first openings

to forman agr of pin contacts extendi fromthe internal. surface of the
header bodyt M5 indkiee et bR o Sbe Ry Hf SelRLPEH BOERIP 1T ot ang
second opeBhtiBusly throagh dB Fiedl openihdiefitRatler andaddond heitier Badied iirl thener al |y
right angle shielding portions of the plurality of shield bl ades

subst ant i Aintedgirevibbertdt he plurality of first openings to forma coaxia
shield around each of the plurality of signal pins. 4. A connector system
for connection to a printed circuit board, the connector system conprising
two el ect ra.cal Theaderectoosystat of claiaf 4,obleirein Eachishietd bladdef the sexzbndipldratigcond

i roul t bORABSIISER BN PRLE A SRR ORIRREA ) o bieshe s PTG, o

plurality @fsnaifthagvalti Ns configured for insertion in the plurality of first
openings in 11 the first and second header bodies, each of the plurality of
signal pins extending continuously through the first openings of the first

d h [ . DR ' L. board. 6. Th
Syt om of el ar it <Rl s AR bl GaiPn G shbhilinki 0 Cocond ol urality of

shi el d bl ades hahirédhéddesbodgri@vingatfrons wall sinedte Alclude applralitaiof fitst h an
internal surface of the_ second front 1. 7. The connector system of claim
4, f urt heroPEBRST 2l aRjurality; ofi seePnd OReRIREBERS Mg a front wal |l formed to

| ncl ude @ Pt ur &bt Rladkd By naGRERTAPaNSorihclte lithist ¥ pRaRERPAR: OPen ngs

t her et hr ough; ourth head ving a front wa r to include a
pl ural ity openihgs atd a Ppahtynefsecond opephga théncthyough, whereindhothediand fourth

ach acent &t PEES it goutotelrfheldhe Blindocc SRR BOURS R BRI e
si des of appbdifetsRids 6f 4 prihted bR&itboatd}dnd
a plurality of signal pins configured for insertion in the plurality of first openings in
the third and fourth header bodies, each of the plurality of signal pins extending
continuously through the first openings of the third and fourth header bodies and the
printed circuit board ;
wherein the first plurality of shield blades is configured for insertion in the plurality
of second openings in the first and third header bodies, the first plurality of shield blades
being formed in a continuous strip of material extending between the first and third header
bodies to couple the first and third header bodies together; and
wherein the second plurality of shield blades is configured for insertion in the
plurality of second openings in the second and fourth header bodies, the second plurality of
shield blades being formed in a continuous strip of
material extending between the second and fourth header bodies to couple the second and

fourth header bodies together.

8. The connector system of claim 4, further comprising:

a socket connector configured to mate with at least one of the first and second

12



a plurality of signal pins configured for insertion in the plurality of
first openings in the third and fourth header bodies, each of the plurality
of signal pins extending continuously through the first openings of the
third and fourth header bodies and the printed circuit board ; wherein the
first plurality of shield blades is configured for insertion in the
plurality of second openings in the first and third header bodies, the
first plurality of shield blades being forned in a continuous strip of

mat eri al ?é%fngiﬁg between the first and third header bodies to couple the
first and f Yder bodi es toget her; and wherein the second plurality of
shield blades is configured for insertion in the plurality of second
openings in the second and fourth header bodies, the second plurality of
shiel d bl &des B&p ﬁgﬂffeé‘ioﬁébﬁtq%0@1°‘é’6h‘ffﬂfwi§W§0'§P¥l$lbg of material extending
between the seg I d and fourth
header bodi es toget El%tf:@ﬂ{ %e%ﬁ%gﬁgﬁiaga%%}g%%gﬁﬂﬁ hlga&e?%ﬂéﬁ%ﬂ(?t her

conpri sing: a acedat sockenemtnectocanfiggred] édmhe witt the wedohd dtadeebsdy. one of t he
first and second 12 header bodies. 9. The connector system of claim4,
further conprising: a first socket connector configured to mate with the
first headgr ba@ycofietor dystéi BNElamPEKler&iR BIRE Bhe Sfﬂﬁé bﬁhﬁlﬁﬁ of QeiipRsW th

t he second header body. % The connector systemof claim 4, whérelin at

| east one egfendhibrgightie prinfecbéiroyitdrand witheyt making pensaqt h\rrmghpnmed pir¢uitt ed
circuit b ar% wi t hout making contact with the printed circuit board. 11.
The connector system of claim4, wherein the first and second header bodies
each have a longitudinal orientation, and wherein the Iongltudlnal

orientation of the first header body is orthogonal to .the oqgltudinal
ori entati di- of The&omnseton avshem gbslapyinwherein the frghand seeond hpades hodisnsseh si ng:  an

el ectri Ca'hat)@éﬁ)gﬂ'g Hﬁl%‘ffeﬂﬂ’atl?{ afid Wh@?eln #&¥dn gﬂuﬁn@oﬂ%ﬁﬂah&y ofthe Bty R@ldeP! NS

inserted in ural first opening forman array of pin
cont act s eotle mdmilggatrdmethe thengitndigalradentation d&ibe sarbnd headeebwlyr body; and a
socket connector configured to mate with the header connector wherein the
12. A connector system comprising:
an electrical header connector of claim I having a plurality of signal pins inserted in
the plurality of first openings to form an array of pin contacts extending above the internal
surface of the header body; and
a socket connector configured to mate with the header connector wherein the
plurality of shield blades of the header connector and the at least one shielding element of
the socket connector are prevented from making electrical contact when the header

connector and the socket connector are in a mated condition.

13. A method of mounting a connector system to a printed circuit board comprising:
attaching a first header connector to a first side of a printed circuit board, the first
header connector having a plurality of first openings and a plurality of second openings
therethrough, wherein a first plurality of shield blades are
inserted in the plurality of second openings in the first header connector; and
attaching a second header connector to a second side of the printed circuit board
opposite the first header connector, the second header connector having a plurality of first

openings and a plurality of second openings therethrough, wherein a second plurality of

13



plurality of shield blades of the header connector and the at |east one
shi el ding el enent of the socket connector are prevented from nmaking

el ectrical contact when the header connector and the socket connector are
in a mited condition. 13. A nethod of nounting a connector systemto a
printed circuit board conprising: attaching a first header connector to a
first side of a printed circuit board, the first header connector having a
plurality of first openings and a plurality of second openings

therethro ral i f shiel inserted in the
plurali tyu%hldg’y;&s%l%eén%ﬁtf:él{ns&’? ﬁiukj EH@ ?f%&?"%‘é’aea‘é‘ Enothggé:to rcl)d?ﬁwdﬁd attaching a

second heaeasiectonnné ohereirt ®pardierofygmtil pias ofe ihdeeted in the phlrality efififst boar d
opposite the flrst header connector, the second header connector having a

pl ur al i t yOB§niRgsig the sgennd; hr‘f@‘geréﬂ'éi“’&tobl urality of second openings
therethrough, whgkgi é&cﬁ‘oﬁ&%@ﬂﬂalﬂ& OF Akt B]%/en‘ﬂ{gs 114-?!1e9t’1?§tqllegdeli’ Ic@tﬂﬁ%toﬂe%el'v@§ er t ed
in the pIurallty of second oOpeninhgs Iin the second header connector,

wher ei n acpirespanding orsf ofsheyplaralify ofssignabpinnegthe ectond header ginneetbi ztsyhcof fi | r st
openings in th econ eade erein _each o the ity of
PProt opetifeabd FrEr REmedtoo ShabBLR G Rrned SFORLIaRE 80 Shelsprah fifitng one of
the pl ur abiddy opit 16ds06 ofthé firsPind JacorigA@aRideAdRE] dARRE ﬁam f@seﬂdhﬁat isecond
header connector is attached to the printed circuit board, and wherein each
shield begkstangallygoplasgswith ge inermalipurtace ofithehraderconprstasi andal i ti es of shi el d
bl ades has a f ]ﬁgﬁ t er nal
surface of t he%]]g}gﬁ Qgg%%%%g Ogrthégﬁ%a \Aﬁgé%!r!r:lx% hﬂ:& géh @‘Iﬁ%@e g%dte e shield

bl ades ar eomemntor uassshtdeable witlah sddket doanektor widmonkatigy the Sirsssdsdiltleabl e with a

ket t h the | d the = shield blad k
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