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1 .LOW PROF REELD@EDESMEEKSCO\IWOR W TH | MPROVED CRESS TALK | SOu#H )
Baekgr (Hf:lga of the Invention 1. ?i_el d of the Invention: This inventiadn
rehate SEeRchaged e(mtq)aaqeﬂeé 2affly to low profile, nultiple deck

conneciidrGiainis) h i pawed v, o pemdt. Ak |i solation. 10 2.  Brief Description
of Pri Wﬁé(@p%& _(/_@_A@, d@@yf |ncreIaS| ng the density oé _‘Q{ﬂectors,
tors

partic eI ega% nkc t| on dat a communi cati ons conn€c t he
concepf o gangl ng T eCEpt b O'n'nectors together in a common housi ng has

been proposed. Pracing rows ofr ganged connectors in stacked rel ationship
has al so been proposed. ISDW\PROEIEEWWDEGKEMNWTORJI arly

prevalent in the tel ecoWITH IMPROVED CROSSTALK ISOLATION el ds, in
whi ch FCC standardi zed RJ series nodul ar jacks are commonl.y used. As the

nunber ofz 1/ O ports incor poraMW| prent has
mcreasec? desi gners have sou O nunber of ports
present in a given space and mnim ze the anount of circuit board space
required for,the Legapt limti f.act 0 he effort to brin

&' borts oibser EiaeLfme Tnveitiont ' iy AgeRtiof %te@rfesg%?wgmﬁ%n
ports (as t |

si.gnal tramggné ré @%mdqugafh &gﬁﬁﬁﬁe&%‘gﬁﬁéﬁﬁlgf;.?or%b‘g{tpnl&‘g@% Sgosss[ al k

specificathg? g@ rendered nore difficult by the ever increasing
frequency of %e ransr’ritted signals, resulting especially fromthe drive

Lg‘r’]"?[gelﬂa?r‘%san He¥'15¢séidbidd 91 PLioF Devdldprients: aq{g S.S\ﬁag{ogﬁﬁg}?aléigﬁ

the term nalge0fe i of TonRctSr<0 pdRcHiA teR¥bhdhunications and data

communications connectors, the concept of ganging receptacle connectors

together in a common housing has been proposed. Placing rows of
ganged connectors in stacked relationship has also been proposed. Such

15 arrangements have been particularly prevalent in the telecommunications
and data communications fields, in which FCC standardized RJ series
modular jacks are commonly used.

As the number of I/O ports incorporated into eac}; piece of

equipment has increased, designers have sought ways to increase the

20 number of ports present in a given space and minimize the amount of
circuit board space required for the receptacles. One limiting factor on
the effort to bring I/O ports closer together has been the need to maintain
cross talk between ports (as well as within ports) at acceptable low levels,
to maintain signal trénsmission integrity through the connector. Meeting

25 cross talk specifications has been rendered more difficult bj the ever
increasing frequency of the transmitted signals, resulting especially from
the drive toward higher and higher data transmission rates. To address
cross talk considerations, the approaci'les have been to provide metal

/ shields between the terminals of adjacent ports or maintain spatial
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2.di stances between sighal lines of the ports. This™hwarts efforts to pack
pokts closer together. Qther arrangements for mnimzing cross talk utilize
specially configured termnals that either follows circuitous routes

t hrough the connector or enploy lengthy parallel paths to cancel cross 5
tal k. These latter nentioned efforts incease the conpl exit gLaf481he
connector and raise its manufacturing cost. Sunmary of the Invention The

i nvention provides a |low profile connector with high cross talk isolation
by utili zi %‘%ﬁ 0 '

single arrgglsg?ﬁgégnga‘?écon c@ghfﬁgé g@%@?&ﬁ%emgEﬁgﬁgﬁggbg%etrﬁlﬁmé

openi ngs. ar o} @' abad oghhar! Qi HrhHabRRRRS fof inirihigiiCEroskeuRl o

all ows i nt eav erm na of one er m nals of the

other of tNhgpgkls ﬁgpxa%pﬁegﬁﬂgggﬁ ;E%rrégfhléﬁthﬁl Qﬁhe%ﬂbwkeeuaﬁé &U@@t

ports allow term n such a way that potentially

troubl esometm% fhé’@ﬁmﬁ&ﬁﬁ%ﬁ‘ é}ﬂéalb% %wﬂamla AR Sdhel EvRk. The

ar r angenent speci al Iy usef syste The arrangenent of

term nalss 'ﬂm TRER latbitbiteatidriid ¥fI6AR iMbREass HiRY chaghlekity!dTtiay  angerent
of circuit substrate engaging tails of the termnals into a single |ine.

Thi s ar r angssranéctor And reselibe nsRRaRca c@gt.circuit substrate necessary
for providing circuit connections. Brief scription of the Drawings Fig. 1
is-a front elevational view ofwfrﬂiulimwnr ecept acl e enbodyi ng
the invention; Fig. 2 is a fragnentary enlarged view of the portion of the
jack of 25 Fig. Theliavéentiehgsrotides a low profile connector with high cross talk

isolation by utilizing a connector housing with stacked openings or ports.
10 A single array or comb of contacts is disposed between stacked openings.

The 6penings are laterally offset, one with respect to the other. The offset
allows interleaving of terminals of one of the ports with t;arminals of the
other of the pair of stacked ports. The terminal interleaving and offset
ports allow terminals to be positioned in such a way that potentially

- 15 troublesome between-port cross talk is reduc;ed to an acceptable level.
The arrangement is especially useful for Ethernet sysi:ems.

The arrangement of terminals in a linear, substantially coplanar
array facilitates arrangement of circuit substrate engaging tails of the
terminals into a single line. This arrangement minim@zes the space on the

20 circuit substrate necessary for providing circuit connections.

Brief Description of the Drawings

- Fig. 1 is a front elevationél view of a ganged modular jack receptacle
embodying the invention;
Fig. 2 is a fragmentary enlarged view of the portion of the jack of
25 Fig. 1 within area A; - '
ng. 3 is a side elevational view of the connector shown in Fig. 1;
Fig. 4 is a top plan view of the connector shown in Fig. 1;
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Fig. 3 is a side elevat ikeﬁal vi ew of the connector shown in Fig. 1, Fig. 4
Is a top plan view of the connector shown in Fig. 1; Fig. 51is a side
cress sectional view taken along line CC of Fig..1l; Fig. 6 is a front

el evational view of a contact term nal assenbly shown in Fig. 5; Fig. 7 is
a fragmentary portion of a circuit board how ng the 5 | ocagLogggsf a
recomended | ayout for through holes to receive termnals of the connector
shown in Figs. 1 - 5; Fig. 8 is a side cross sectional view of a second

eTEO0, Nt 5 1o 48 A 8B yBhal v Bl MRS g 1

cirouit board | aypy & alFntbidatibha BT oSHONE bl asedibly 10 19

a side cross sectl view simlar to oW ng i ncor por at on of

a conmmoni ng %6@5\9%% g.or certain contact termnals; Fig. 1llais a top
view of a termnal carrier with signal and 15 comoned ground term nal s;

Flg 1ib is a toppy emivh Falh@RkaRKbiton oY cRtuROBIBRESheWAME dhe

termnals; Fig. 127s a fron a contact term nal assenbl'y show ng

the posit§ onfpcation 8halrebsiithealed dagoae MOt Ug ROl & rékféive termiridls of3
shows anot her formof term nal arrangenent enbodying the invention; Fig. 14

is a top vi etheotohneciod stemeh iheFigsnal- Bet ai ni ng nenbers with term nal
comoni ng features; and _

. Fig. 8 is a side cross sectional view of a second embodiment similar
to the embodiments of Fig. 5 but having contact terminals with surface
mount tails;

10 Fig. 9 is a recommended circuit board layout for use with the
connector shown in Fig. 8;
Fig. 10 is a side cross sectional view similar to Fig. 5 showing the
incorporation of a commoning arrangement for certain contact terminals;
. Fig. 11a is a top view of a terminal carrier with signal and
15 commoned ground terminals; | ‘
Fig. 11b is a top view of a blank having a set of commoned ground
terminals;
Fig. 12 is a front view of a contact terminal assembly showing the
positidns of signal terminals and commoned terminals;
20 Fig. 13 shows another form of terminal arrangex.nent embodying the
invention;
Fig. 14 is a top view of two adjacent terminal retaining members
with terminal commoning features; and

Fig. 15 illustrates a hole pattern in a circuit substrate for receiving

25 terminal tails from the arrangement shown in Fig. 14.
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Fig. 15 illustrates a hdl@ pattern in a circuit substrate for receiving 25
t.ermnal tails fromthe arrangenent shown in Fig. 14. 4 Detailed
Description of the Preferred Enbodi nents The invention is described in the
context of a nodul ar jack receptacle configured for standardized RJ 45

series eight positi@osRliYESBeer RaMRed nventg on is particul arl ypusefgql for

Et hernet systens V\/n of: term nal contacts, or four out of the
ei ght positions, lllnaym signal transm ssion. However, the

i nvention is consrd ul for connectors of other styles and

configurations. As illustrated in Fig. 1, the |Ilustrated enbodl ment of the
connector 10 20 conprjses.a hs%u | e bod f a nol ded

i nsul ating pol ymer i e e. ription of th -"; X tdes a | ower
row of openings orts \Yj tin
connector such as'i‘g 1RyeH OBI esgrgl:ée%g "%?“E‘E&t &0%113 ope r(rﬁgg orgports

e
e und T Ao SO S Cesbeasarpiatag widenston 0

As shown ™I n ower openi'ng 24a and upper

openi ng 262 ghg RASk Hﬁ?ﬁﬁl’c&hiﬁbtkh& foliAaas ofdhe cight pASRIGN, MeChiiLba

In a preferr t he openlngs 4a and 26a are positioned in a 20 manner

such that th gﬁai kragfd @wéwsr R iB9BAEBIOS dondidefed babeonsefulch
ﬁnd E[eferab y [ e er o 0.87 inches. The manner in which this | ow
eig is ac Lo figi-&tso f to Fi 2,

openi ng or p{)Hrt as a Eﬁ&%‘tﬁﬁ%bﬂé@hﬂ figd we. reter to Hg. each

As illustrated in Fig. 1, the illustrated embodiment of the connector
10 20 comprises a housing body 22, preferably formed of a molded insulating
polymeric material. As illustrated, the body 22 includes a lower row of
openings or ports 24a - 24f shaped to receive a suitable ;nating connector
such as an RJ 45 plug. A second or upper row of openings or ports
26a - 26f are arranged in stacked relationship with respect to the lower
15 openings. As is conventional, each of the openings includes a latch
receiving recess 28a, 28b for receiving a latch associated with each plug.
As shown in further detail in Fig. 2, the lower opening 24a and
upper opening 26a are positioned with their bases 302, 30b adjacent each
other. In a preferred form, the openings 24a and 26a are positioned in a
20 manner such that the overall height H of a two row connector is less than
one inch and preferably is on the order of 0.87 inches. The manner in
which this low height is achieved is explained later. '
Continuing te refer to Fig. 2, each opening or port has a back wall
32 extending transversely and generally perpendicular to the plug
25 insertion axes B and D. Each of the walls includes a plurality of generally
parallel and vertically extending grooves 34 that form a comb structure

adjacent the bases 30a, 30b, respectively, of each opening. The grooves



32 extending transversel §_and general | y perpendi cul ar~to the plug 25
I nsertion axes B and D. Each of the walls includes a plurality of generally
paral l el and vertically extending grooves 34 that forma conb structure
adj acent the bases 30a, 30b, respectively, of each opening. The grooves
34 receive the distal ends of mating portgpns of contactixuréggk§1aS\MIl
be | ater described. The termnals are not 1llustrated in Figs. 1 and 2 for
pur poses of drawing sinplicity. The nunerals 1, 2, 3, and 6 appearing on

[ 2 denote th ositi,aons. of.,,t he

5 “grooves 1 i rPERER sBedibfadids of frsthng irousiHiontath Bl ¥ Sl ch
Cerial Ly frorfd Ater epseided”] The efmindafonet SRSl i ief chanb2 ter

be T ocel ved (RPHEes ShsAnE SPERGEL: drithuineRis 102 2, AR B hGRrEn Yy
opent ngs. _sucheaiadk sHIPUR st drdhe casdlifs fn 1802 dipded tEMBEHOM ot the,
a0] aCeNt  80CTgy 24T vk B iy St L ERIREATRONAIP ke

use of a single array of con erm na st group of term
of the arra ' n.the.l . ; . .
The ter m nal Soh EHSFAPE ERpiGatiofs, RS AR pdfyBas ftetiiedusinaly
t rad, t : .
arrangement s fanelefgs P@'h‘iﬁiﬁ tlﬁ”So&brr{be?t Qltq éﬁ‘d?ﬁc{rﬁ‘eﬁgﬁ t@left g I}IFP;SéI

group can be interleaved with contact termnals o econd gro If the
openi ngs are [ e ; ;
applicati ons,@%g@é pr (g]:éer?lglb es ﬁ‘?ﬁéﬁ@?’?ﬁh? t?ﬁéﬂglgﬁgggﬁsﬁlgﬁg@gﬁ?aﬁb&
inches, whi Cliebsivied itftHe'AurRBERId S10t§ (Hbsitiontst4 PS! waaid 8Y) 46 will lagébeal s
in an eight position

10  described.

As shown in Figs. 1 and 2, each of the upper row openings, such as
opening 26a, is laterally offset by an amount T from an a'djaccnt opening
24a in the lower fow. This lateral offset accommodates the use of a single
array of contact terminals with a first group of terminals of the array

15 disposed in'the lower opening 24a and a second group of the terminals
being disposed in the upper opening 26a. In certain arrangements later
described, one or more of the terminals of the first group can be
interleaved with contact terminals of the second group. If the openings
are configured for RJ 45 series plugs wired for Ethernet applications, a

20 preferable dimension for the offset T is about 0.08 indhes, which is tyvicc
the center line distance between adjacent terminals in an eight position
plug. While an offset of 0.08 inches yields adequate cross talk
minimization (especially between the differential pairs utilizing port
position 3 and port position 6 in adjacent ports) and is convenient from a

25 manufacturing point of view because it is an even multiple of the center
line distances between terminals, somewhat larger offsets may optimize

cross talk reduction.
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plug. Wiile an offset ofwd. 08 inches yields adequat e~cross talk
mnimzation (especially between the differential pairs utilizing port
position 3 and port ThisSheet Bas Ben Repladdfiacent ports) and is convenient froma

25 manuf acturing poi | ause it is an even nmultiple of the
center line distances nal s, somewhat | arger of EEe4481ay

optim ze cross tal k reducti on. As shown in Fig. 3 and 4, the connector
20 i s  mounted al ong an edge of the circuit board 36 and is at | east

part al Iy recel vag dhoyhTnTERY 888, Mhetinitio? DOITRRSI MR InG gh1 ve 2

portion of the connector. connector 1S supported on nounting

and 18 SecUEage of thifouit boa'a0aRisOkt RUIE paBiBIIfaeBkiveRenltihoner s 42

The illustrat gd nount 1 ng arrangenent shows on one many ways by which

the connect péctadiy RS FOY :&\3%8) Hixﬁeﬁhi&&éé lt& &'@ééi{z@faipox‘i?ori of $RE @it

t he connector 20 can include a sheet netal shield 44 to provide EM

shi el ding. Ppeidthriddi8Lis sthippertedsniBbiRdingd U 40arkdigkécheed eH¥REI NG
t he edges of an opening..in an equi pnent panel (nhot shown) through which the

mating facechoudd boéarl 68 RUABLAILecI6 DYtkhe Rteser® 42. R Hsteatdd t he
shield can include face tabs 48 (Fig. 2) that extend into the openings to

aid in hol dmﬁﬂiﬁgfarmahﬁémt@hdw#@oﬁly ehé ofmhhy ways bytwhidlodge22. 15
The underside 52 of the lugs 40 nay define a nounting interface al ong which

t he connect esnhéctorugirebetraotinged iorcaidircuibsubsteatés. In Fig. 5, a
preferred arrangenent for retaining contact termnals within the housing 22
i's shown. In thi Asdsrovnyertionalathe seaneetorad0 ekn include a sheet metal
shield 44 to provide EMI shielding. Spring fingers 46 may be formed in
10 the shield for engaging the edges of an opening in an equipment panel
(not shownl tfzrough which the mating face 50 of the connector extends.
As is also conventional, the shield can include face tabs ;}8 (Fig. 2) that
extend into the obenings to aid in holding the front face of the shield on
the connector body 22.
15 : The underside 52 of the Iugs 40 may. define a mounting interface
along which the connector is mounted to the circuit substrate 36.

In Fig. 5, a preferred arrangement for retaining contact terminals
within the housing 22 is shown. In this arrangement, a linear array of
contact terminals 60 (Fig. 6).is positioned generally cgptrally within the

20 housing 22 in alignment with the web 59 formed between the lower
opening 24c and the upper opening 26¢c. The terminals 60 are formc‘ad of
stamped material or wire. having a hardness' sufficient to impart
springiness to the material. As shown, the array includes ten terminals
that are held in mutual spaced relation by a terminal retaining insert 54.

25 In Figs. 6 and 12, the numerals 1-10 in italics denote the positions of the
terminals in each terminal retaining member 54. In Fig. 12, the rows of

numerals adjacent the contact terminal 60 denote the terminal position



céntact terminals 60 (Fi'\gj 6) is positioned general I'Y centrally wthin the
20 housing 22 in alignment with the web 59 forned between the | ower opening
24c and the upperyLQRR Y B Repldd® termnals 60 are fornmed of stanped

material or wire ss sufficient to inpart springiness to the
material. As shomﬂmmeg cludes ten terminals that #fle44eitd in
nmut ual spaced rel a inal retaining insert 54. 25 In Figs. 6

and 12, the nunerals 1-10 in italics denote the positions of the termnals

in each t ermtﬂﬁll eﬁgﬁ@%&ﬁgﬂgr’%gﬁb&@ﬁw@ havelthe tepifinals HsEtad s

adj acent the conta erm enote the t'ermnal position 7 wthin

each openi g Iy BEAP Bl idftelPindlakd dtfut! (HeMeitinal 060, [ FHeteiminal or may

be insert nolded abo the termnals 60. The termnal retaining nenber 54

preferably Jgﬁﬁﬁggg?eﬁ!w ggeﬁiabgpinélhaés% bppased)par oERib88al ong

opposed en are designed to be 5 slidingly received in a

pai r of opRERedh\caeHing MSn@bpHdsel cHRPHRSeB Thesibsrarexddiigned tofe

reason of rrangemnent, e insert 54 can be slid into position within

the housi ngslidihg pé&etiiréwm@ﬂm%ft@@wea rovvies) dnemf whirtpprosvest 56 ist her
of the openings 24c, 26c. Each of the termnals 60 (Fig. 6) includes a md

portion 62,sHdwh i8Fgls. By reasoe of ithis absrpriment, \thedpisena b4 beoslidy
the insert nunber 54 Each contact termnal 1ncludes a mati ng portion 64,

whi ch in tHaté Posstion veithireke hormingowith pestiond @fthe denmihalscextnuingi on
extending fromone end of each termnal md portion 62. As shown, the
portions 64nas ©nicosrrete byhéeofiting opkaings2dt, @6cti on of the contact to form

the mating 15 portion 64, the end of each one of which is retained within
an appropriate Each of the terminals 60 (Fig. 6) includes a mid portion 62, that are
10 maintained in substantially coplanar position by the insert number 54.
Each contact terminal includes a mating portion 64, which in the
illustrated embodiment comprises a bent, cantilevered pc;rtion extending
from one end of each terminal mid portion 62. As shown, the portions 64
are formed by bending the distal portion of the contact to form the mating
15 portion 64, the end of each one of which is retained within an appropriate
groove 34 in the back wall 32. As is conventional, a desired amount of
preload is placed on the mating portion 64 when they are placed within
the grooves 34. As shown in Fig. 6, the mating portions 64 are bent
either upwardly or downwardly so‘that they enter the openings 26¢ or 24c
20 respectively. In the illustrated arrangement, a first group of contacts has
the mating portion 64 bent downwardly to enter the opening 24c. This
group comprises the terminal contacts at terminal retainer positions 1, 2,
3, 4 and 6. A second group of mating portions is bent upwardly and as
illustrated comprises the terminals at terminal retainer positions 5, 7, 8,
25 9 and 10. For Ethernet usage, the terminals at terminal retainer
positions 1, 2, 3, 6 and 5, 8, 9 and 10 are utilized for signal transmission.

Terminals at retainer positions 4 and 7 may be for other purposes, such



groove 34 in the back wal¥ 32. As is copventional, a desired amount of
preload is placed on the mating -portion 64 when they are placed within the -
grooves 34. As shondshed Hid Beer Roplabdde nating portions 64 are bent either

upwar dly or downwa ey-enter the openings 26¢c or 24c 20
respectively. Int arranggnent, a first grougQfiggent acts has
the mating portion rdly to enter the opening 24c. This group
conprirses the termnal contacts at termnal retainer positions 1, 2, 3, 4
and 6. A sego t1 ' i pﬁFé r &k

Il lustrat e%%cggngg?gg?r?&ﬁ e%rr?ng}ﬁgﬁrslﬁgﬁj&?ee#%rna erleékte g?’n@g505| %ﬁﬁg f§§m7, 8,
25 9 and : o term : r et ai ner
positions %,Q"’zéf’%éf‘ﬁ"teggﬁg@f‘e@?’%%‘%%‘g‘?i‘o%a?egﬁ{iﬂ %"eﬁ%@eg nal

transmi ssion. Tﬁ%ﬂ@% & Fié’ftfii Q&h Bgﬁ&% E&?ﬁlgﬁall?:’gubspaw skBfioRidE"

pur poses, such as power®or’ ground. rated arrangenent, the

termnal s g&téAxsﬁ‘&is ofth CHEDtAkr %ﬁ%ﬂﬂ'gﬁ H%iﬁieﬁdﬂﬂﬁl 62 In ?nfEﬂxgocﬁ nt

i nterl eave own In Fig. 5 eac termnals 60 has a tal

sect i on5 66 seyohfi thh Mg 50Bhé REi1S BEREoRIRsY tHidtigh Hoﬁ:ogidsofh@tzaré Aeéidpred

embodi ment 5 shown iR Fig. 5, the fails 66 conprise through hol e pins that

are desi gnes Beordr@iver i hgtadnt hbl¥s068 foftakdsintthd ironit substrate
circuit substrate 36. Plated through holes 70 are arranged to receive pins

fromthe sigéel Platéd thebagh holes7(riage afrahfed to'ireceive pisdeemt tHshiedd hol e
68 show a preferred arrangenent for receiving the through hole tails 66 of

term nal 1@4. cRefatirg t®FigieT etiid Aaniérals adjdcertt thitolgteholyi68 stivwdi nent
of the connector 20 is illustrated. In this enbodi nent, the primary
di f f er ence preferréd@arrangement for receiving the through hole tails 66 of terminal
10 contacts 60. |
Referring to Fig. 8, a surface mount embodiment of the connector
20 is illustrated. In this embodiment, the primary differe'nce with the
embodiment illustrated in Fig. 5 is that each contact tail 66 includes
surface mount tabs 72 adapted to be surface mounted on surface mount
15 contacts 74 (Fig. 9) of the circuit substrate 36. An important advantage of
the arrangement shown in Fig, 8 is that the tails 66 and surfacé mount
tabs 72 for both the lower opening 24c and the upper opening 26c¢ can be
arranged in a single line, as only ten tabs 72 need to be accommodated in
the area behind each pair of upper and lower ports. This latter feature
20  arises from the fact that the contact terminals for the _ﬁpper and lower
decks are at least pértially interleaved and, for Ethernet purposes, certain
of the unused terminals of the conventional RJ45 eight terminal array can
be eliminated. The single line arrangement of surface mount tails results
in a reduction in the amount of space on the circuit substrate 36
25 necessary to accommodate the surface mounting tabs 72.
In certain applications, it may be advantageous to provide ground

contact terminals that are commoned in order to achieve improved EMI or



ewbodi nent il lustrated i Fi g. 5 is that each cont act tail .66 includes

surface nount tabs 72 adapted to be surface nounted on surface nount 15

contacts 74 (Fi g’[ﬁl%%he%tf}{ag gen(ﬂ guit substrate 36. An inportant advantage of
|

t he arrangenent J 1 I's that the tails 66 and surface nount tabs
72 for both the IOBB]IMI“ Eul c and tge upper openi ng ZGFL%.pe arranged
In a single |ine, bs 72 need to be accommobdated In the area
behi nd each pair of upper and |lower ports. This latter feature 20 arises
fromthe fact th t he, contact jermnals fqr the upper and.l ower, decks, are
at | east p&F@$%F§;‘ P?ﬁ?el’mé‘é\?@d FOFHPOEFaJFﬁ@mﬁE’PBWe ?lg‘é?VEgi X BPTt he
unused term nals of the,conventi,onal K RJ45 eight terpinal ;art can_bhe

el i m nat ed POSHiORS REt Atilized g?rr%igﬁ n%m%s?ﬁliéeéf u¥ gqq'éltﬁérer W™hPts in a
reduction in the angunt of space on,the circuit, substrate,36 e ry
to acconmogariespeadingconda ﬂm‘?‘?‘%tbﬁgﬁn ‘F?F‘%‘l"ﬁt @’é'nflgi S §8p??°§’grte:ag ﬁ?t
may be advant ageous to,prqvi de.qgr d_cont a 1 nal.s - ar. ned
" or der 1 SOt BIoRpRE R - b andol 14 HrabFaly SfeierhBRULAER TRE™
commoned terppals e | ' r L1 I d i 763 gnal
Cr ansm Ssi SRUSRANESH APOHUEREPEE LT iR A PRESHIAHE IR sttips veslandiab U0
contact term I [ r Nl [ lla
T et rat CBHY eigad MER tpimuals X0, ] hat A T fecebved iy the 1ontn or
arrangenent S I S PREsLferiRindl ' t81 that
are to be F@é%%\f)e%ttlgr&t eéﬁg%g%eéﬁgﬁggéyyports&% open%?gspsﬁgggtae?tgflvel y.
These term | e ' hé&a
upwar dl y g‘r“ﬂ ggl')%ﬁg ‘r‘%ﬁsg? gg@g %%vr\gmtrﬁ%/st ?gé’m?ﬁgﬁgp %’%"g%’gﬁléﬁ‘%gﬂﬂﬁs The
commoned t ¢ H0ali5af¢B0End 81 in Fig. 10. The commoned terminals can be

10 formed from a flat blank 90 (Fig. 11b), which includes terminal tail 82 for

connecting the commoned terminals to the circuit substr?.te through an
additional plated .through hole. As shown in Fig. 11b, the stamped
member 90 comprises the bus strip 76b and terminals 81. The tails 82
are retained in the retaining member 54

15 (Fig. 11a). To form commoned terminals 80 for the lower opening,
another stamping 90 is inverted and placed immediately below and offset
with respect to the top stamping {See Figs. 10 and 11). The overlapping
portions of bus strips 76a, 76b may be joinéd together, as by welding or
soldering. As the retaining member is inserted into the housing along

20 grooves 56, the bus strips 76a, 76b are received in a éroove 78 formed in
a rear surface of the web 59. In Ethernet applications, the three non-
signal terminal positions 5, 7 and 8 in each of the ports can be commoned
and used for other purposes such as power or grounding, by use of the
stampings 90. In this case, the contact terminals at port positions 4 in

25 each pair of stacked ports {i.e., positions 4 and 7 of the ten terminal array
associated with each terminal retaining member 54) comprise individual

terminals formed in the manner previously described, that can also be



10 *fornmed froma flat_blsask 90 (Fig. 11b), which i nclUdes termnal tail 82
for connecting the comoned termnals to the circuit substrate through an
additional pl ated tThis@ ds@een Replacedhown in Fig. 11b, the stanped nenber 90
conprises the bus st rmnals 81. The tails 82 are retained in
t he retaining nenber 11a). 70 form commoned t er BLr448180 for
the | ower opening, another stanping 90 is inverted and pl aced i medi atel y
bel ow and offset with respect to the top stanping (See Figs. 10 and 11).
The over| appirﬂﬂuﬁg'éé ih%?mﬁér Bﬁgréﬁﬁtl![&ﬂtﬁétsjﬂ% amulieenheivead theget her, as

by wel di ng or so As t retaining nmenber is inserted into the

housi ng_al Onaoﬂgguaéﬁ@ﬁ Shown if Mghss té teRfinds. at1eRatibas/#eaeid P bfithea
groove 78 forne

in arear surfacé of the web 59. In Ethernet appl i cations,

the three noﬂrra‘ili S bet BéMt fHRthe @ahié direction] santhat theyeaehboth i eithertan
can be commoned and used for other purposes such as power or grounding, by

use of the siippere@dofRr port! Withceits corifiguranion tthieet, 7 palis cah pravide
positions 4 in 25 each pair of stacked ports (i.e., positions 4 and 7 of

the ten tsr nhdditionalafurrtiomalitye fomexdampietheyr camdie usedifor tejepbober 54)
conprise individual termnals forned in the manner previously described,
that can al scofmnunicatiomdi Rig.ak2 shows @ cogtachteroninghinsert/ &4 for use in
alternative to the configuration shown in Fig. 6, the termnals at

| ocati ons 4 Btlkerhetfapplicationy haying cobumoned tenminale Thecamsened t hat
they are both in ‘either an upper or |ower port. Wth this confjguration,
the 4, 7 pai termimals 80 for theslowen opening ave showni WPhﬁBFO%B(%FnlﬂWé?r PAEY can

be used for tel ephone communication. Fig. 12 shows a ¢o t erm nal
i nsert 54 foposdwnsSEVRrd&. Thsigasmaned geamng t@%&%i é??ritH]‘él@pefhe

corrrmned1 openings are shown in phantom at upper port positions 5, 7 and 8. The

position of tails 82 is shown in phantom. Alternatively, terminals at
retainer pos-itions 4 and 7 (i.e., upper and lower port positions 4) could
also be incorporated into the stampings 90, for commoning with the other
non-signal terminals.

16 Fig. 13 illustrates the cross section of another arrangement of
contact terminals secured within an insulative contact retaining member
92. In this embodiment, two rows 94, 96 of contact terminals are secured
on the retaining member 92. The mid portions 93 of the upper row 94 are
preferably substantially coplanar, as are the mid portions 95 of the

20 terminals in the bottom row 96. The upper coplanar a{rray of terminals 93
forming row 94 is laterally offset by an amount W from the coplanar érray
of terminals 95 forming row 96. The offset W provides sepax_'ation between
terminals of each row that can be optimized to improve near end cross
talk performance. The amount of offset W needed to optimize cross talk

25 performance would be dependent upon pair assignments within the jacks
and mating plugs. The offset allows the rows 94 and 96 to be placed close

together and may eliminate the need for a shield between the rows,



termnals 80 for the IO\A/eT“’openi ng are shown in phantom at | ower port
positions 5, 7 and 8. The conmmoned ground termnals 81 for the upper 10
openi ngs are shown in phantom at upper port positions 5, 7 and 8. The
position of tails 82 is shown in phantom Alternatively, terninals at
retainer positions 4 and 7 (i.e., upper Hthd lower port positEbmi48)) could
al so be incorporated into the stanpings 90, for conmmoning with the other
non-signal termnals. 15 Fig. 13 illustrates the cross section of
anot her ar r #hgeglenmisfimizingathe heighitrof retaiminganember 92 aAs aswirseiquence,
contact retaining nenber 92. In this enbodinent, two rows 94, 96 of contact
ternminal s anmBesdan % havinga rashated hgightrdan bedocated betvean stagiedoffsét
the upper row 94 are preferably, substantially coplanar, as' are the md
portions 95 perts pacbthe peeralhheightofithe housing ean besmimimizgdh@s ievthenar
array of termnals 93 formng row 94 is laterally offset by an amount W
from the comrgnipusly degceibedeembedimentss or ni ng row 96. The of fset W

provi des_separ ation between_term nals of each row that can be optjmized to
i mprove Rear end %?nfssgngép%ﬁgerlﬂ@m%@tredhwaxrﬁmﬁp%g the falls GRnisclfed to

T S
be Praced cLoss ARSI A Bld ARS8 A16EER At gt veen
; ' havi X hei gkl I b
cons e SRR B8 (VA LAS il S RSitiin SRS RSB BT
monim zed, a8 NehPfiy oW e ni§iTaEh 29 (ETROILFRAL Tonnector. The distal

10 portions of tails 82a, 82b can be placed into a common through hole,

such as the holes 98 shown in the through hole layout of Fig. 15. To aid
in this placément of the tails, the ribs 58a and 58b are offset vertically, so
that the ribs of adjacent terminal retaining membérs S54a, 54b can
overlap, thereby allowing the terminal retaining members to be placed

16 closély adjacent each other in side by side relationship. ';‘his allows the
tails 82a, 82b to be placed more easily in overlapping relationship. Of
course, to accommodate this construction, the grooves 56 associated with
each stacked pair of ports also must be offset in the direction of the height
of the stack. . _ |

20 From the foregoing description, several advantaées are forthcoming.
The height of the housing can be minimized to dimensions well below one
inch by utilizing a single contact array and by the elimination of metal
shields between the stacked openings. The reduction in housing height is
accomplished while maintaining cross talk performance at Category 5

25 levels. Typically, near end cross talk isolation exceeding 40dB between
the stacked jacks can be achieved in arrangements embodying the

invention. - -- -« - -

i
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5 Referring to Fig. 14, a preferred way of routing the tails 82 is to
have the tail 82a along an edge of one of the retaining nenbers 54a
substantially overlapping the tail 82b of the next adjacent retaining
menber 54b (see also Fig. 10) in the region where the tails are bent
downwardly toward the mounting interface 4 the connector. ThELdi48lal 10
portions of tails 82a, 82b can be placed into a common through hole, such
as the holes 98 shown in the through hole layout of Fig. 15. To aid in this
pl acenent of the tRusthert by thehmses6ha simgleddoritaet akfaetontaininglthy .cottactat
the ribs of adjacent term nal retaining nenbers 54a, 54b can overl ap,

t hereby al | ofonbothestaeked jatks,arad byngimimding urnécesshay edntact tdrosielals
adj acent each other in side by side relationship. This allows the tails
82a, 82b to badirteetaving remmihing teravievals,pxingle liaeatdraehitail Of cour se,
to accommodate this construction, the grooves 56 associated with each
stacked pair a@rawmgn&wgnrﬂa@acb@ewﬂf sThig results i meradustion of kirchdt ght  of
t he stack. 20 om the foregoi ng description, several advantages are
fort hcomi %g bpn@dmamu@hzcwyhmq:mne@wrb oFi theiuss of asinglens wel |
bel ow one inch by utili zi a single contact array and by the elimnation
of metal shi @pagacﬁre@mnaﬁaée@la@rz desssmshihyaunyher ptpatts simmlifitsusi ng

hei ght is acconpli ile nmaintgining cro s tal k performance at Category
5 25 |eve|sasmat§ Pealts 3h dediosd InaPRIACGIIRE BRstcoad: ng 40dB

bet neen the st ackeflASKE ket xﬁ‘é%'aééﬁix@q”har o Yedrihed iy pagntehio; Hitg
the contacts the preferred embodiments of the various figures, it is to be understood
10 . that other similar embodiments may be used or modifications and
additions may be made to the described embodiment for performing the
same functi;)n of the present invention without deviating therefrom.
Therefore, the present invention should not be limited to any single

embodiment, but rather construed in breadth and scope in accordance

15 with the recitation of the appended claims.
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for both stacked jacks, and by elim nating unnecessary .cont Em"uﬂ'lm ﬂl’ﬂ ““,
and interleaving remaining termnals, single line contact t

can be achieved. This.results in a reduction of circuit 5 board s
utilized by the connector. Further, the use of a single contact array and
retai ner | essens the nunber of parts, sinp8ifies assenbly andEled448ts in
reduced manufacturing costs. Wiile the present invention has been descri bed
in connection with the preferred enbodi nents of the various figures, it is
to be understood 10 that other simlar enbQfaimagts nay be used or
nmodi fi cations and additions nmay be made to The described enbodi nent for

perform ng t wWHATIS CLAIMEDOIS:t he present invention w thout deviating
therefrom Therefore, the present invention should not be Iimted to any

si ngl e enbodi pent, Ablﬁieéﬁidzﬁrcm@yedm;mghgadth and scope in accordance
15 wth the recitation of the appended cl ai ns. 13 Cains WHAT IS

CLAIMED I S: 1. Fa hehusihg itealing enfiest opertiogniior seogivirg bomsitirg banhegtor
first opening for receiving a mating connector 5 along a first insertion
axi s and & sealong afiest inpertion axisi and@ secvatd apening fot maceitingn matingnd
insertion axis, the first opening being adjacent the second opening, wth
the inserti orcamector alorg sesenondinsdrhignhaxisg thafiestbpgning deingiadjacent
respect to the i nsertion axis of the first openin and an array of contact
termnal s in theesenangd apening withathenimsentjontaxie o Itbessecons epeningabeirign
side by side relationship, a mating portion of a first
laterally offset with respect to the insertion axis of the first opening, and
an array of contact terminals in the housing, the array having at
10 least two terminals in side by side relationship, a mating portion of a first
of the terminals extending into the first opening for mating with a
connector received in the first opening and a mating portlon of a second of

the terminals extending into the second opemng

15 2. -A connector as in claim 1, wherein the first and second insertion

axes are substantially parallel.

3. A connector as in claim 1, wherein the contact terminals are
mounted on an insert formed of an insulative material and the insert is

20 mounted in the housing between the first and second 'openings‘

4. A connector as in claim 1, wherein the array of ¢ontacts includes
first and second groups of contact terminals, with contact terminals of the
first group being associated with the first opening and contact terminals

25 of the second group being associated with the second opening.
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of: the terni nal s extendi ng\T ht o the first opening for Trati ”3!!”“&@!!““'!"!]“"
s Ofs

connector received in the first opening and a nmating portio

the termnals extending into the second opening. 15 2. A connector as in
claim1l, wherein the first and second insertion axes are substantially
parallel. 3. A connector as in claim1l44nwherein the contactEli-4481nal s are
nmounted on an insert formed of an insulative material and the insert is 20
nounted in the housing between the first and second openi ngs. 4. A

connector assin cl aééﬂ&ecewedseirﬂcréiﬁx 4" 4Merein 8P KLtidhd ashwtet&efrmxﬁhl and

second groups “of contacf termnals, with contact termnals of the first

group being ggs %}E@F?&hgl& intibSaly iSterRRRRAINFItANS: RABE dte ¢SAtEONAL PrdfRaDf
ssocl at

t he second group w th the second opening.

connect or asofﬂh&'sébﬁh& ein at |east one contact term nal of the f| rst
group is mutually interleav d with at |east one contact terninal of the
second group. 5 6. A connector as in claim5, wherein the at |east one

i nterl eaved contact termnal of the first group is next adjacent to at

| east ones i nier | eavashsedtorals feeRinas, Wherbin tes abdeastooie irfterleated
el ectrical connector as in claim®6, wherein the contact termnals 10 are

di sposed i n achtatateratinay ofthé €irst gron dpabmemudjae&rm tmhtlerstpsd ti ons 1,
2, 3, and 6 forming the first group and the termnals at position 5, 8, 9

and 10 f or ni hterleavedamittagt teymirtal of the sdoorid gombp.connector as in claim
7, wherein termnal at position 4 15 is in the first group and a term nal
at position 7 is in the second group.
7. An electrical connector as in claim 6, wherein the contact terminals
10  are disposed in a linear array of ten terminals with terminals at positions
1, 2, 3, and 6 forming the first group and the terminals at position 5, 8, 9

and 10 forming the second group.

8. An electrical connector as in claim 7, wherein terminal at position 4

15 is in the first group and a terminal at position 7 is in the second group.

9. A connector as in claim 7, wherein the contact terminals have mid

portions and said mid portions are substantially coplanar.

20 10. A connector as in claim 1, wherein the contact terminals have
circuit substrate engaging the tails and the tails are arranged in a single

line.

11. A connector as in claim 8, wherein the contact terminals have

25 circuit substrate engaging tails arranged in a single line.
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9+ A connector as in claim?7, wherein the contact term na ﬂll HI'ILI“H!"II”I ||I|
portions and said md portions are substantially copl anar.
connector as in claim1, wherein the contact term nals have Circuit
substrate engaging the tails and the tails are arranged in a single line.
11. A connector as in claim8, whereint8he contact term nalEL#4484 25

circuit substrate engaging tails arranged in a single |ine. 15 12. A
connector as in claim1ll, wherein the tails each include a surface nount

portion fonoengagigintb@rids fclaift!yl Whereir She Aaflswaedt Ricladeiasatfaice 1,
wherein the first and the second 5 opem ngs conprise RJ series

recept acl egnodft pBraBAITe ehigabing the lionid subsheitei n the first and second
openings are In acked rela ronship and the hei ght of the housing is | ess

t han about 0.90 |nches. 10 15. A connector as in claim14, wherein the
hei ght of the housing is about 0.87 inches. 16. An el ectrical connector

conpri si ng 18, housteanedfr as in chifn 15 wlgrein the ifirst bardnthes segoridr recei vi ng
a mating connector along an insertion axis; a second opening in the housing

in st ac{r;edopehMggﬁahmnsemIs&ﬁ@@cécéptablw first opening, for receiving a
mati ng connector along an insertion axis; 20 an array of interleaved
contact term nals disposed in the housing

14. A connector as in claim 13, wherein the first and second openings

are in stacked relationship and the height of the housing is less than

about 0.90 inches.

10

15. A connector as in claim 14, wherein the height of the housing is

about 0.87 inches.

16. * An electrical connector comprising a housing;

15 a first opening in the housing for receiving a mating connector

along an insertion axis; |

a second opening in the housing in stacked relationship with
respect to the first opening, for recéiving a mating connector along an
insertion axis; .

20 an array of interleaved contact terminals dispos;:d in the housing
between the first and second openings, each of the contact terminals
having a mating portion for matihg with a contact of mating connectors
insertable in either the first and second openings, the mating portions of a
first group of the contact terminals béing disposed in the first opening

25 and the mating portions of a second group of the contact terminals being

disposed in the second opening.
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between the first and secohd openi ngs, each of the contac I wlll'ﬂ tu tjmg
a mating portion for mating with a contact of mating conn

in either the first and second openings, the mating portions of a first
group of the contact terminals being disposed in the first opening 25 and

the mating portions of a second group ?E} the contact term rﬁ_?“ggl ng
di sposed in the second opening. A connector as in alrm 16,
wherein each contact term nal corrprl ses an |nterrred| ate portion and the

ot endi ng. 7om ArEPRAESERAR i & a%'a PPonheseirneash Lomaet rmalvaln o oi m 16,
furth | a t t t |ls b

Carri od by COMPTHRAR infermedialf motfonand the mﬁb"” opef Bt Pang 1 ne
' t inth t h

et ai ni ng ﬁgiﬁ@%%hﬁﬁ.fgs@lgsm%@ eeed °r38§hegﬂ’1'ﬁ§§§¢€*%§fw%@ﬁr? e f7st

and second, openi.n ég ﬁgconnector as in claim19, wherein the retaining
means sl i d4bi® t%ﬂ%?% r? insert. 15 21. A connector as in claim 16,
mhereiQ%the openi ngs conprise R] series receptacles having their insertion
axes di'sposed in substantially parallel relationship, and wherein the

height of f8e hQUSifedtdr's85t £33 PEOHIrther coRDESingdn insulative insert,
the contact terminals being carried by the insert, and retaining means in

the housing for retaining the insert in the housing.

10 19. A connector as in claim 18, wherein the retaining means comprises

structure locating the insert between the first and second openings.

20. A connectorlas in claim 19, wherein the retaining means slidably
receives the insei't.

15
21. A connector as in claim 16, wherein the openings comprise RJ
series receptacles having their insertion axes disposed in substantially
parallel relationship, and wherein the height of the housing is less than
about 0.9 inches.

20
22. A connector as in claim 21, wherein the height of the housing is

about 0.87 inches.

23. A connector as in claim 16, wherein the insertion axis of the first

25 opening is laterally offset from the insertion axis of the second opening.
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the first 25 opening is laterally offset fromthe insertion axis o

second openi ng. 17 24. A connector as in claim16, wherein each of the
contact termnals includes a circuit subggrate engaging tail E?.QQ %e tails
are arranged in a single line. 5 25. An electrical connecto cg rising:
a housing having a first opening for receiving a nating connector along a
first inserthon axi s _and.a second opeping,for. receiving a mati connect or
al ong a seco % i n é%%%@&ﬁ?,“&‘ﬂ@“ﬁeﬁ%ﬂ%hﬁﬁ%ﬁ ?@cel'bé’f ﬁﬁe ict?r‘r’g?‘ﬁg%e"&mr‘@ tion
to the first, gpening; .10 . a plurality of, contact termnals retained in
t he housi ng, mé:z%ﬁe%%n?lﬁgwtts@l?ﬁtﬁﬁfe et taﬁ‘a??ﬁgt%ﬁottaﬂgo?ﬁe arrangedoidt & on -
for engaging_.a git.cuit substrate on which the connector is nounted and an

I nt er medi at € ‘ﬁgf‘? Flﬁlﬁ; the internediate portions being arranged in a
substantially coplanar array di sposed between the first and second

openi ngs; and 15 the contact terminals conprising a first group and a

second grsoup%%t heAﬁzf{lwﬁi&%&‘%tﬁéﬁﬁﬁiﬁé group of contacts being

di sposedin The fi opening a portions of the second group

of contacts .bein lotRes | @%ﬁg&f&' : ) I n
claim 25, wher ei gaﬂe_ taglqldpﬁrrl%i%gﬁiﬁg sal p#l%gfﬁ&ﬁgﬂééﬁﬁgﬁﬁbgéﬁal S
bei ng di sposgdnigh first ﬁ%&@ﬁ&is?indé SEUIRE bPenfity fot fecRivhgS ndiing
further conprising a termna

connector along a second insertion axis, the second opening being in

22. A connector as in claim 21, wherein the height o?/the“mm”mamﬁlmw
0.87 inches. 23. A connector as in claim116, wherein the i s ol
t he

stacked relation to the first opening;

10 a plurality of contact terminals retained in the housing, each
contact terminal having a maﬁng portion, a tail portion fgr engaging a
circuit substrate on Which the connector is mounted and an intermediate
portion, the inte;rmediatc portions being arrahgcd in a substantially
coplanar array disposed between the first and second openings; and

15 the contact terminals comprising a first group and a second group,
the mating portions of the first group of contacts being disposed in the
first opening and the mating portions of the second group of contacts

being disposed in the second opening.

20 26. A connector as in claim 25, wherein the tail portions of said

plurality of contact terminals being disposed in a single line.

27. A connector as in claim 25, and further comprising a terminal
retaining member for retaining the terminals, and means for securing the

25 retaining member in the housing.

i
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retaining nember for retai™Ming the terminals, and neafis fﬂ“lm l Blj”ﬁH“lS
r-et ai ni ng menber in the housing. 18 28. A connector a

wRerein the internediate portions of the contact termnals *aré secured

the termnal retaining nmember. 29. A connector as in claim25, wherein at

| east one of the first group of 5 contagg ternmnals is intergegqgd with at

| east one of the second group of contact termnals. 30. A connector as in
cl aim 29, vvherei n the first opening is laterally offset fromthe second

openi ng i 5 dPBpos ACARTERE & i Cihfa; SherdlE ik inlaiiate gort ﬁsf‘i‘; e
15
w th T espect PRUAsHThnibatt 86 ReRgtodin the s R [fbainin fchubte > [ 0

each mating portion-conprises a cantilevered section extending into an
associ ated opening. 20 34. An RJ series nodul ar jack receptacle conprising:

a_housi ng haé X ngggﬁhggteo}%f}rﬁggﬁﬂl 95! Gifldreftt B 1EA o mhemr@egﬁaup drst

and second o ace,’arrange stac ed relati

hei ght ofgthe fp, O@Q‘fﬂﬁﬁh’fg is friteridddBdabitia dtoltegst BHE: oﬁ.’hﬁ: ge'i:ond ro& fact

term nal s in eac Ne openi ngs positione o0 nat mat | ng serl es

plugs insertggdntidCterfSin@PEN NYS.

30. A connectér as in claim 29, wherein the first opening is laterally
offset from the second opening.

10
31. A conpector as in claim 25, wherein the base of the first opening is

disposed adjacent the base of the second opening.

32. A connector as in claim 31, wherein the first opening is laterally

15  offset with respect to the second opening.

33. A connector as in claim 25, wherein each mating portion comprises

a cantilevered section extending into an associated opening.

20 34. An RJ series modular jack receptacle comprisiﬂgz
a housing having a mating face and a circuit substrate engaging
face;
first and second openings in the mating face, arranged in stacked
relation, the height of the housing being less than about 0.9 inch; and
25 | contact terminals in each of the openings positioned to mate with

mating RJ series plugs inserted into the openings.
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19 35. A connector as in &Faim 34, wherein the height™ oﬂj““ﬂﬂﬂﬂ'ﬂumul“ﬂll
about 0.87 inches. 36. A connector as in claim34, wher

termnals are 5 disposed in a substantially coplanar array ‘l otat&d between
the openings. 37. A connector as in cl ar m 34, wherein the array of contact

termnals is divided into two groups, grst group having nﬁgvﬂg ﬁerninal
portions disposed in the first opening a the second group 5 mat i ng

10 termnal portions disposed in the second openi ng 38. A tonnector as in

claim 36, wherein at |east one of thefrrst group on ermnals is
interl eaved @bt h Atcanneatopss isr claia 3dcwibe gﬁlgiﬂrﬁfg@?e EMSIRGIS. 15

39. A connector as in claim36, wherein the array of contact termnals
conpri ses teabout M.BAlischede first, second, third and sixth with termnals
of the array conprising the first group and t he fifth, eighth, ninth and
tenth termnals of the array formng the second group. 20 40. A connector

as in claim 39, V\/nerelnthefourthtermn t.he arra ISInPﬁﬁ,hefirSt
group and th§5sevérﬁqm’ﬁ%fr‘ftﬁf|@f§|“b$aﬂﬁ’e3‘ar i&'r'rf”é‘ﬂhef:ﬂ@ ISERIgABre o5 41,

RS ] e  iA  A G pbe

37. A connector as in claim 34, wherein the array of contact terminals
is divided into two groups, a first group having mating terminal portions
disposed in the first opening and the second group having mating

10  terminal portions disposed in the second opening.

38. A connector as in claim 36, wherein at least one of the first group of
contact terminals is interleaved with at least one of the second group of

contact terminals.

15
39. A connector as in claim 36, wherein the array of contact terminals
comprises ten terminals, the first, second, third and sixth with terminals
of the array comprising the first group and the fifth, eighth, ninth and
tenth terminals of the array forming the second group.

20

40. A connector as in claim 39, wherein the fourth terminal of the array

is in the first group and the seventh terminal of the array is in the second

group.

25 41. A connector as in claim 34, wherein the housing includes a

plurality of ﬁrst openings aligned in one row and a plurality of second
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20 -openings aligned in a ssebnd row, the first row and\-tfhemmnml“ Hi 'I
iI'n stacked relation. 42. A connector as in claim4l, wherei m u
has:a base and 5 the bases of the openings forming the first fowar® ° °
di sposed adj acent the bases of the openings in the second row. 43. A
connector as in claim42, wherein an arrayggf contact term nal gji_gq84 sposed

bet ween each pair of fi rst and second openings, with a first 10 group of
contact termnals fromeach array having mati ng portions extending into the

first opening P

termnal s haw‘% r%;g%s %%%&i 1%%5&%?}516&%9&‘%?%8%%% é‘g‘gﬁﬁgt%gﬂbﬁg} of btch%g
pai r of openi nnector as in claim43, and further conprising
a cont act ter%n%ﬁa%?(g?igﬂ.erli%éﬁheans, each array of contact term nals being
carried by said retaining means, said housing including structure for
receiving said retaining neans in the housing. 45. An electrical connector

as 10 clal m 4440 vheg el dagor 813 TPR e ool BRhind B384 B8 and

wi thin the housTng ectrical cornector as erein

retaining gea e
of sl o Comtacts SRR hal vaf eReidg pRind BIORER S e
t he openi ngs 'ﬁ‘aéékeolftﬁéb EAVAY Fa t19é Qeabhd rolw.set fromthe openings in the
second row. A connec or as in claim34, wherein each of the

contact term nal s .

43. A connector as in claim 42, wherein an array of contact terminals is
disposed between each pair of first and second openings, with a first

10  group of contact terminals from each array Having maﬁﬁg portions
extending into the first opening of the pair of openings ar%d a second
group of contact terminals having mating portions extending into the

second opening. of the pair of openings.

15 44. A connector as in claim 43, and further comprising a contact
terminal retaining means, each array of contact terminals being carried
by said retaining means, said housing including structure for receiving
said retaining means in the housing.

45. An electrical connector as in cléim 44, wherein the retaining means

20 is slidably insertable within the housing.

46. An electrical connector as in claim 45, wherein the retaining means
comprises a plurality of members, each member retaining one of said
contact terminal arrays.

25 47. A connector as in claim 41, wherein the openings-in the first row

are laterally offset from the openings in the second row.
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iacludes a tail portion faF engaging a circuit substrate o '

connector is nounted, all of the tail portions being arranH'ﬂ"”HllH“ﬂ“lH"l
line. 5 49. A connector as in claim27 and further conprisifg & pturtalisty*
of electrically conmoned contact termnals. 50. A connector as in claim49,

wherein the commoned contact 10 term nal g4are carri ed by theggo t
term nal retaining nenber. 21 E12448¢

48. A connector as in claim 34, wherein each of the contact terminals
includes a tail portion for engaging a circuit substrate on which the
connector is mounted, all of the tail portions being arranged in a single

line.

49. A connector as in claim 27 and further comprising a plurality of

electrically commoned contact terminals.

50. A connector as in claim 49, wherein the commoned contact

10  terminals are carried by the contact terminal retaining member.
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