1 2J UL 2006 -1 SH ELDED HEADER Fi el d of the Invention The present
‘invention relates to electrical connectors, 5 and nore particularly to
nodul ar connectors for connecting daughter printed wiring boards to nother
printed wiring boards. Background. of the Invention In the nanufa t ure of-
conputers and other electronic 10 apparatus, daughter printed Widbl B¢ boar ds
(PWBs) are commonly, connected to nother PWBs by neans of nodul ar
~electrical connectors, typically conptising a receptacle and a header. A
daughter card (or PWB) electrically and nmechanically connects to a
receptacle, which in turn electrically and mechanically 15 connects to a
not her card (or backpl ane). Mdul ar el ectrical connectors of the type

menti oned above are used, for exanple, to connect a | arge nunber of signal
wires to a PWB. Consequently, a connector is provided with a nunber of

‘col utms of contact holes with contact-pins-di sposed 20 therein. An

exenpl ary connecter is an 8 x 12 cﬁff%gr¥%$5ﬁﬂ has 12 col ums of 8
contact holes with contact pins di'Spose erern. As mniaturization
beconmes nore preval ent, the nunber of signal wires to be connected to a
connector increases, but the 25 dinensions of the connector itself nust
not i ncr Fasg hhef It Bdmul d even decrease. This results in an

i ncreasi ng nuntiq of SI nal] and ground connectiops in,th limted space of
Lhe connoct or TH, BRIy et LR 57915085 Fp SBRgCasFPicSoPBRELa
resubts end hdord Yarficarhesly atk mnodhb&r connectors for connecting

daughter printed wiring boards tc mother printed wiring

boaxrds.

Bag Q f the Inventio

In the manufacture of computers and other electronic
10 apparatus, daughter printed wiring boards (PWBs) are commonly
connected to mother‘PWBs by means of modular electrical _
connectors, typically comprising a receptacle and a header. A
daughter card {(or PWB) electrically and mechanically connects
to a receptacle, which in turn electrically and mechanically
15 connects to a mother card {(or backplane). ‘
' Modular electrical connectors of the type mentioned above
are used, for example, to connect a large number of signal
wires to a PWB. Consequently, a connector is provided with a
number of columns of,contactwholes with contact pins -disposed
20 therein. An exemplary connecter is an 8 x 12 connector which
has 12 columns of 8 contact holes with contact pins disposed
therein. _ '
As miniaturization becomes more prevalent, the number of
signal wires to .be connected to a connector increases, but the
25 dimensions of the connectbr itself must not increase and
preferably should even decrease. This results in an
increasing number of signal and ground connections in the
limited space of the connectoi. In high-£frequency




signal connections. Accordingly, to conbat the risk of cross talk due to
mutual EM of the signal connections, electrical connectors 5 are equipped
with shielding to attenpt to shield each signal fromEM from neighborin
and nearby signals. This shielding can hez conventional nechanicb?Jﬁhﬂ®ﬁd
or an electrical shield in the formof a ground [ine. Wth today's

el ectrical connectors, however, the current state of shielding still 10

| eaves gregtniiskeionsCrensst abkulkt s thBerekrr of degdsaltlAk tim phvi de
an electrlcé? connector that has enhanced shielding capabilities, yet does
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arrangenents i napbbedingleonductombaicnthar alis&l oifn carcdiseltedik idueart
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Stripline configurations, i.e., arrangements in which
15 conductors in parallel in a dielectric are interposed between
grbund planes, are known in the art. A need exists for a way

to use such configurations to reduce cross.

Summary of the Invention

20 A header for interconnectihg electrical components is
provided. The header comprises at least one column of
conductors interposed between ground planes( wherein the
column of conductors comprises at least a first, second and
third conductor. The first conductor is a ground line, the

, 25 second and third conductors are signal lines, and the first
Vconductor is electriéally connected to one of the ground
planeé, wherein the second conductor is positioned in the
column in interposed relation between said first and third
éonductor.

30 In alternate embodiments, the header for interconnecting
electrical'components comprises a plurality of rows and
columns of signal lines, wherein at least one column comprises

" at least one ground line situated between two signal lines so
that the ground line is coplanar with the signal lines.

35 A ground plane for providing at least one ground line
throughout a header for interconnectipg electrical components



that the ground line is coplanar with the signal lines. 35 A ground. plane
for providing at |east one ground line throughout a header for

i nterconnecting electrical conponents. 3 12 JUL 2004 also is provjde &Re
ground plane conprises at |east one substantially vertically-oritg-&'&2
metal shield section for separating signal |ines of adjacent colums and
at |l east one substantially horizontally-oriented ground shield, through 5
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ground plane 6 and 7 are the two side isonetric views of the of the

present invention. 20 Eetalled EEscrlpt|on of the Preferred Enbodi nents A
header folBniefhdeseriptioncpfthe PBawingsner printed wring board (PV\B)

and havi ng an ipprove shleld (o]
preferred enbofqhﬁﬁ c# 1S h%a%%g 9?8& ﬁf grggéggkgﬁgeﬁﬁP%%Rﬁ%H§1
Figure 1. Heddepref ethedpresent invention.
Figure 2 is a schematic of a conventional column of eight

10 signal lines from an 8 x 12 header.
Figure 3 is a schematic of a column of signal lines of
the present invention for an 8 x 12 header. |
Figure 4 is a cross-sectional side view of the header of
Figure 1.
15 Figure 5 is an inverted rear view of the header of
Figure 1. i
Figures 6 and 7 are the two side isometric views of the
ground plane of the present invention.

20 Detailed D iption of the Preferred odim

A header for connecting.a receptacle to a mother printed
wiring board (PWB)} and having an 1mprqved shielding design is
provided. A top view of a preferred embodiment of a header of

! the present invention is shown in Figure 1. This preferred

25 header is an 8 x 12 header, having twelve columns of eight
contact holes, in which are disposed contact pins 10, each of
which can carry a signal. It will be understood that the
terminology 8 x 12 is used even though the drawings show 9
rows of contacts since only 8 rows of contacts on the header

30 'mafe with contacts on the receptacle while one row of contacts
on the header is grounded to a metallic shield on the
receptacle. Alternatively, the 8 rows may be any number of
rows of preferably at least 5 rows. Also, the 12 columns may
alternatively be any number of columns which is a multiple

35 of 3.!



25 header is an 8 x 12 header, having twelve colums of eight contact

hol es, in which are disposed contact pins 10, each of which can carry a
signal. It will be understood that the termnology 8 x 12 is used eve

t hough the drawi ngs show 9 rows of contacss-since only 8 rows of} &ongﬁms
on the header 30 mate with contacts on the receptacle while one row of
contacts on the header is grounded to a netallic shield on the

receptacle. Al hersr@iéméaim dihey Syt dIE Euminder s Ofnal obsnes from

preferably at | east rows., Also, the 12 col unns alternatively be any
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differentral
substantlally horizontally-oriented metal shields surrounding

15 the ground lines 12, C and F. This new design provides
enhanced protection against cross talk between signal
connections. Preferably, these differential pairs of signal
lines 14 are used with high speed signals and are offset 180
degrees. As is known in the art, when differential pair

20 signals are offset by 180 degrees, noise in cne signal tends
to be cancelled by the noise in the other signal. A further
explanation of differential pairs is found at pages 267-268
and 319-320 of "High-Speed Digital Design," by Howard W.
Johnson et al. (Prentice Hall, 1993), the contents of which

25 are incorporated herein by reference.

| Still referring to Figure 3, parallel shield sections 22
and 42 aré positioned to oppésed sides of the ground and
signal line conductors. A tab 21 is also used to contact the
shield 22 to ground spring 40 which is also in contact with

30 shield section 42. It will be appreciated that the ground
shield sections 22 and 42 will affect the electromagnetic
field around each signal line 14 so as to reduce cross talk
between adjacent signal lines 14. It will also be seen that
the ground lines as at lines 12, C, F and 28 are electrically

35 connected to the shield 22 which will have the effect of
furth?r affecting the electromagnetic fields surrounding the



20 signals are offset by 180 degrees, noise in one signal tends to be
cancel l ed by the noise in the other signal. A further explanation of
differential pairs is found at pages 267-268 and 319-320 of "Hi gh- Speed
Digital Design," by Howard W Johnson et al5 ¢Prentice Hall, 1993) Juk s
contents of which 25 are incorporated herein by reference. Still referring
to Figure 3, parallel shield sections 22 and 42 are positioned to opposed
sides of tbeggeaundnerd 14sisgnals Idmesmmlmimr:aar feriten ¥l dsosd salised to
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15 metal shield sections 22 where the ground lines 12, C and F
are located. Figure 4 also shows the plastic housing 30,
comprising the three walls 32, 34 and 36. Figure 5 shows an
inverted rear view of the header of Figure 1.

The metal shield 20 of the present invention, referred to

20 as a ground plane 20, is shown in Figures ¢ and 7 in the two
side isometric views. Figures 6 and 7 depict the metal shield
sections 22, the slots 24 between the shield sections 22, and
ground shields 28; through which the signal contact pins 10
(or signal lines 10) that carry the ground lines 12, C and F

25 pass. Preferably, a ground plane 20 is one member. For
example, the ground plane 20 alternatively may be described as
a metal shield plate having slots 24 and ground shields 28
perpendicularly attached to the plate just above the location
of the slots 24.

30 The metal shield sections 22 are substantially
rectangularly-shaped and are substantially vertically-
oriented. The ground shields 28 are substantially
rectangularly-shaped and are substantially horizonta}}x:;
oriented. Preferably, the ground shields 28 are oriented at

35 approximately 90 degrees to the metal shield sections 22.

Each ground shield 28 has four rectangularly-shaped corner



of the signal lines 14. Slots 24 also are present between the 15 netal
shield sections 22 where the ground lines 12, C and F are |located. Figure
4 al so shows the plastic housing 30, conprising the three walls 32, 34 and
36. Figure 5 shows an inverted rear view @& 4he header of Figuf@ JuUL 7Nlie
metal shield 20 of the present invention, referred to 20 as a ground pl ane
20, is shown in Figures 6 and 7 in the two side isonetric views. Figures 6
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The header® esSent rnven s a sprlngs 40 whi ch
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springs 4QG; hayg 4 NEgBAN;¢alind plane 20 has a connecting tab 21 which,
by way of each tab's distal end 41, electrically connects each-
15 ground plane 20 to the series of springs 40. In the
embodiment of Figure 1, this 8 x 12 header preferably has 6
springs, as shown in Figures 1 and 5.
The header design of the present invention reduces cross
~ talk between signal lines 14 by providing a 2:1 signal line 14
20 to ground line 12, C and F ratio. The header of the present
invention also has a conventional footprint that allows it to
be used as a header for conventional connectors. The slotted
design of the ground shields also allows for more plast;c to
be present than otherwise be present without the slots 24, as
25 depicted in Figure 1. This strengthens the existing _
electrical insulation provided by the plastic, thereby further
reducing the risk of cross talk. It will also be appreciated
that the header of the present invention, by making use of
ground planes, allows for the use of fewer ground connections
30 to the printed circuit board. Because fewer pins_need to be
used for grounding, more pins can be used as signal pins,
thereby allowing for more signal density. |
It is to be understood that even though numerous
characteristics and advantages of the present invention have
35 been set forth in the foregoing descrlptlon, together with
details of the structure and function of the invention, the
'



function and a grounding function. The springs 40 nechanically receive the
connecting receptacle, to which the 10 daughter card connects. The springs
40 al so provide an electrical l'ink to the grounding signals 12 df7 ¢@cis
ground plane 20 by abutting each ground-pfane 20. As shown in Figure

and 7,-i~each ground plane 20 * has a connecting tab 21 which, by way of
each tab's distal. end 41, electrically connects each. 15 ground plane 20
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than otherw se be present without the slots 24, as 25 depicted in Figure
1. This strengthens the existing electrical insulation provided by the
plastic, thereby further reducing the risk of cross talk. It will also be
appreciated that the header of the present invention, by making use of
ground pl anes, allows for the use of fewer ground connections 30 to the
printed circuit board. Because fewer pins need to be wused for grounding,
nore pins can be used as signal pins, thereby allowing for nore signal
density. It is to be understood that even though nunmerous characteristics
and advant ages-of the present invention have 35 been set forth in the .
foregoi ng description, together with details of the structure and functlon
of the invention, the 7 12JUL2004



di sclosure is illustrative only. Accordingly, changes may be nmade in
detail, especially in matters of shape, size and arrangenent of parts
within the principles of the invention to the full extent indicated by the
broad general neaning of the 5 terns in M@ICh t he appended cl ai nk7ali¢ 2004
expressed. 8 Clains: 1 2 J Ul 2004 1. A’header for interconnecting

el ectrical conponents 5 conprising at |east one colum of conductors

i nt erposed between ground pl anes, wherein said colum of conductors
conprises aty ;hgast a first, second and third conductor, wherein the first
conductor i a ground line, the second and third conductors are signal
lines, the first conductor is electrically connected to one 10 of said

ground planes, and the seeRRd ceRUCERfel®RRELEhgNeshddtrizailld eompdRerty
|nterposed relatlon between said first and third conductor, wherein the

col urm iPncl GRIBS i§1pBuALh 18RELS i9Eh CUOAUGEorCEROEF e LEFGRRPSTT nRETHHET

sai d fourthyGeRducinindss PRsidironeg: @dicacemt bite édrrcsict@eadwanqrnsas 2t
opposed relation to the 15 second conductor and said fifth condu%tor
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header of cd@idictorwher & yridiedsacerd and tBcedd epadudiedscan@uctors are
differential palrs the fourth and fifth canductors, 20 are diff ntial
pairs and tHE ity dLPBHNdeRE FrihsE FRPEPPed S 8gfﬁééhc%%ﬁ%iﬁ?npfggg F%l°"

pairs. 3. AfQraund @oana bQﬁnQBpVBﬂﬁngh@tséﬁﬁﬂH dmmaugmcundslpnelthhﬁmughout

a header for |nterconnect|n el ectri ca onents, the 25 der
rows and colUFhSI Fardl |Jer?ce1rpﬁg§d £t aEﬁ’% nee PTSie 5%1odr2rp$3ir5| ng ncpatrf ‘east

one netal sdureludtsectieofiefain Separ atdogmhi nixsclofdes a  fourth and fifth
conductor which are signal lines and said fourth conducter is

positioned adjacent the first conductor in opposed relation to the

15 second conductor and said fifth conductor is positioned in outward

adjacent relation to the fourth conductor.

2. The header of claim 1, wherein the second and third
conductors are differential pairs, the fourth and fifth conductors
20 are differential pairs and the first conductor 1is interposed

between said differential pairs.

3. A ground plane for providing at least one ground 1line
throughout a header for interconnecting electrical components, the
25 header having rows and columns of parallel lines, the ground plane
comprising:
at least one metal shield section for separating lines of
adjacent columns, said at least one metal shield section being
substantially coplanar with the lines; and
30 at least one ground shield, through which a ground line that
carries a ground current passes, said at least one ground shield
being substantially transverse to the lines and wherein the at

least one ground shield engages said ground line.

35 4. The ground plane of claim 3 comprising:

a plurality of metal shield sections:;



adj acent colums, said at |east one netal shield section being
substantially coplanar with the lines; and 30 at | east one ground shield,

t hrough which a ground Iine that carries a ground current passes, said at

| east one ground shield being substantlahly transverse to the 'iﬂ?%quﬂ4
wherein the at |east one ground shield engages said ground line. 35 4. The
graound plane of claim3 conprising: a plurality of netal shield sections;
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sections; andtaopkurahdty of ground shields, the ground shields being
situated substantially between the shield sections. 5 5. The ground pl ane
of claimd4, wher®i RIVEREht%hice] 9 ofh il dsubstamt iggoppd shields being

rect angul ardigushapeshnanchtaaghygroundrshihel ghisisukstaphial |y o
rectangul arl y-shaped. 10 6. The ground plane of claim4 further conprising

a connécting tab extending froman end of the ground plane and having a

distal end for d.ectrimaldryuaanpesid g theigroungieplane to a series of
springs. 15 7. The_groun | ane of claim4, wherein: each ground shield has
shiel d tabs that®35j @&edwﬁmmtw thatUPREPRT RUY pY et SR bR~ ShaRRst ed
around the agidound [ines wthout causing damage to the lines. 20 B. The
ground pl ane of ein there are fo t abs th%F

laim 7, ,
rectangular-shaﬁ%ﬁ%|§%8ﬂn§ﬁ%r % &6 B%W?ﬁf%ﬁﬁéggyeﬂeCtangu arly-shaped.

10
6. The ground plane of claim 4 further comprising a
connecting tab extending from an end of the ground plane and
having a distal end for electrically connecting the ground plane
to a series of springs.
15
7. The ground plane cof claim 4, wherein:
each ground shield has shield tabs that project upward so
that the ground planes can be situated around the ground lines
without causing damage to the lines.
20
B. The ground plane of claim 7, wherein there are four
tabs that are rectangular-shaped, each shield tab being situated

at approximately each corner of the ground shield.

25 9. A header for interconnecting electrical components, the
header comprising:

a plurality of rows and columns of signal lines, wherein at
least one column comprises at least one ground line situated
between two signal lines in the at least one column so that the at

30 least one ground line is coplanar with the signal lines; and

at least one ground plane for providing grounding throughout
the header situated between adjacent columns of signal 1lines,
wherein the at least one ground plane engages the at least one
ground line.

35

10. The header of claim 9, wherein there are at least two



at approxi mately each corner of the ground shield. 25 9. A header for

i nterconnecting electrical conponents, the header conprising: a plurality
of rows and columms of signal -1ines, wherein at |east one colum f HPr® es
at | east one ground line situated betwpgﬂ)tmo S|gnal lines in tHE ULyl

one colum so that the at 30 | east one ground line is copl anar mnth t he
signal lines; and at | east und pl ane for providing ground

Uhroughout S4B hdader Sht (AEed bLEARER°A0] S COPUTRE Bf “SF ghAF Pl
wher ei n t heliales eashaoae gyouwre phangre@ngagesethe at | east one ground
line. 35 10. The header of claim9, wherein there are at least two - 10 1
2 JUL 2004 ground lines in the at | east one colum and there are two signal
| i nes situated betweerhd heegiecound lclnés. 9 1Havilie sheadderobfclrawm Shhaviisg a

nunber gf rows mhlc is_ 5 at least.5 apd a nqpb r of coI# élgh%ﬁhlf%ﬁé
fi

mul ti pl of'% W& Reddsr *ndWRGsPinal e a5d §rodnd er'ein in

each col urmaades ahsejpeat sagnpht tlenasofartd\/\ogscbtgn:al linews fdbbkeimeq iby each
ground 110G 1912511 3R, 0T LLALR Tl MOLr8lNANG (aLONaL, 1488 B &
ground p °F5 ndi ng

par al | el héader c nprls anes providing gro
throughout qﬂuynweadee, each ground plane situated adjacent a colum of
signal lines and conprising: netal shield sections for separating |ines of
adj acent 15 colums, said at |east one netal shield section being

subst antdi al | y copd anafhe héaddre sf gnadin | hbs; wasreigy ourel sh®d ldslinesr oiigh

uhi ch_each ,0u0d.| L8 RASSERad8R! donfls 1&asty Qe GOWIdnsli ebd Bebhfing
substantially transverse to
grounding throughout the header, each ground plane situated

adjacent a column of signal lines and comprising:

metal shield sections for separating lines of adjacent
columns, said at least one metal shield section being
substantially coplanar with the signal lines; and

ground shields, through which each ground line passes, said
at least one ground shield being substantially transverse to the

signal lines.

13. The header of claim 9, wherein the signal lines are
parallel and the at least one ground plane comprises:

at least one metal shield section for separating lines of
adjacent columns, said at least one metal shield section being
substantially coplanar with the signal lines; and

at least one ground shield, through which a ground line
passes, said at least one ground shield being substantially

transverse to the signal lines.

14. The header of claim 13 further comprising at least one
housing wall, in which is situated at least one spring for
mechanically connecting the header to an electrical connector and
for providing an electrical link to the at least one ground line
of each ground plane whereby the at least one spring abuts the at

least one ground plane.

15. The header of claim 14, wherein the at least one ground




signal lines. 20 13. The header of claim9, wherein the signal lines are
paral l el and the at |east one ground plane conprises: at |east one netal
shield section for separating |lines of adjacent colums, said of I§F§®&one
metal shield section being 25 substantjaiiy_coplanar with the S|%#

lines; and at | east one ground shield, through which a ground |line passes,
sai.d at | east one ground shield being substantially transverse to the

si gnal | ineRlansy fUrthege QRBRGEFE DT 2 c FAPRFAS AUrt R rEOMS i3 A& 1945 t5%ne
housi ng wal that N twai cht i SisisktUabre adpdieast apies SPHengaf 8fal meghanbeal ine
connecting the header to an electrical connector and for providing an

el ectrical FTIHIEGS"EnhE®Rt | east one ground Iine of each ground plane
whereby the at | east one spring abuts the at 35 |east one ground pl ane.

15. The header of claim 14, wherein the at |least one ground 1 2 J UL 2004
- 11 pldane further conprises a connecting tab having a distal end so that
the at | east one spring abuts the distal end of the connecting tab. 5




