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of the Invention The present invention relates generally to connectors and
nore parti cwWowtlogsoBo i nput - out put styl e connectors, i ncl wdTngoeo/dgsnect ors.
that are used to connect signal cables, especially 5 high-speed signal
cables, to an electronic device, such as a conputer. Many el ectronic

devi ces, such as conputers, include transmssion lines to transmt signals

from peri pheral devices act disc players or
the like to the 10 not her E@g%?@?twg&@gwﬁﬁ%egptransm ssion lines
I ncorporate signal cables that are capable of high-speed data
transm ssions. |In nost appllcatlons the signal cable extends fromeither
t he peri pheiagkgreunde 2 enfdemnnect or on the peripheral device to a
connect or nount g4 0 h or t mal |
in keeping with't B{f%gﬁ {Tgtqc%)’\%%?g&ﬁgru L §§§e%@§ﬁ§f:°t F%ﬁlﬁégt evi cag'lsds The
si ze of suatnorecman'edculsrlmy‘.ot yppu'a-lcbqtpm abyille Smepyp o indbuding | eavi ng
connecto des r y. .48 0, el ropri ate
connect or sTFU éﬁr%ggangg%oar%o%%? an‘:%% 8?’ ac |eve°%? %é dgg é‘f veI of
perfor Bancehxgh-tslpeedoaﬁ@ut]orcab&gna&o @ableéecb:m:tmaiervdnerrasucis eam/mat are
known as onge 1 0T € twsted pairs of wires that are tw sted together
al ong the ?éﬁﬁ%ﬁ 6f the cable, with each such twi sted pair being encircled
by an associ at emagyoanda:tngxﬁhl ﬂé@hce‘@l’;es&chv\astminmmems 2intymdeal |y receive
conpl i rrezntar si,gn volta one W of the see a +1.0
vol't signal® %ﬁﬂlg ?ﬂ% ”r??g%ﬁﬁ F:éariﬁmtt ﬁégﬁﬁi? hem §§§1§ﬁe{aga¥ﬁo °88 gnal .
As si-gnal cgiiﬂheasaaevim& exiwéb; rbcﬂnpw&pamé pldi@rsney phReSlile Ao s
ter erboard which create their own 30
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PCT/USOOIJEEHB%rporate s1gna1 cables that are capable of high-speed data

transmissions. In most applications, the signal cable extends

from either the peripheral device itself or a connector on the
peripheral device to a connector mounted on the motherboard.

15 These connectors are quite small in keeping with the trend
toward reduced size of electromic devices. The size of such
connectors may typically be about 8mm by émm, thereby leaving a
connector designer only 48mm?’ of area in which to develop
appropriate comnector structuée and components in order achieve

20 a desired level of performance of the connector.

Signal cable comstruction may use what are known as one or
more twisted pairs of wires that are twisted together along the
length of the cable, with each such twisted pair being encircled

by an associated grounding shield. ‘These twisted pairs

25 'typically receive complimentary signal voltages, i.e., one wire
of the pair may see a +1.0 volt signal, while the other wirxe of
the pair may see a -1.0 volt signal. As signal cables are
routed within a computer, they may pass by or near electronic
devices on the computef motherboard which create their own

"30 electric field. These devices have the potential to create



el ectromagnetic i nterference to transm ssion lines such as the _

af orenent i one (g cabl es. However, this twisted pair construction
m-ni m zes or l?A‘inl shes any induced electrical fields anBCE _
elimnates el ectromagnetic interference. 5 In one current application,
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cable to the circuitry Vi Ce, §Pr ?e_to obtain
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ge%er al obj ect pgfl ?’ﬁgﬁ P?ﬁeﬁf Q'FBEpP%’G#‘ETé“aé’FF‘? H’BFS %cﬁ?ﬁé‘ct or
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throughout the transmission line, from circuit to circuit and to

avoid large discontinuities in the impedance of the transmission
line. It is known that it is difficult to control the impedance
of a comnector inasmuch as the impedance of a conventional

20 connector typically drops through the connector and across the
interface of the two mating connector components. It is
therefore desirable to maintain a desired impedance throughout
the connector and its connection to the c¢ircuit board.

The present invention is therefore directed to a cable

25 connector for providing a connection between high-speed cables

and a printed circuit board that provides a reliable connection

with a high level of performance.

Summary of the Invention

30 Accordingly, it is a general object of the present
invention to provide an improved conmector for high-speed data
transmigsion connections in which the impedance discontinuity
through the connector is minimized so as to better attempt to

mwatch the impedance of the transmission line.
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This Sheet |Xas Been Replaced I11liilihiiiflh//1J31fyj WO 01/06603
PCT/ USO0/ %gé@lg%'ﬁnot her object of the present invention P'Cﬁ‘/ds%/fhﬂv' de a

connect or i nterengagi ng first and second connéctors ~where
the first connector includes a neans. in determining status |nfornat|on,

such as for exagRhér éhfedd JESEhesppessieethvertiion higbo speedideabl e, and
the second connector having a, termnal ;to conveép uch status infornation .

to a C|r(ﬁﬂan9F°FhESS%WP¥Muq; HekegengReing i §iTeh, PR PEEBFR FOBCIRE Spr esent

inventi Oﬂnﬁe&etl?;lgﬁreoyiﬁl@c g:‘bﬂdé@i&broiﬂh@lh&d&é)rwaﬁaﬁbhaﬁssmébémm\ﬂ@g 4
i nt er engagi ng plug and receptacle connectors_ that whep enga provi de
a connect§tRtUsclREEEMAt 1R SULhdag BPF neERIRYS ¢ fhe EﬁﬁFﬂmleé%ég‘W €ne of

the g Onne‘&dé Y hilgh Leesd et anbhene abéfomd bdriRceblehavimpnect or is
termnated to the circuit board t he one_connect or haV|n%¥neans for

conveyi ntesmimad £Rf BPWERY GHICH SLREUE abRECHMRYION, 92t RLTSHePt dfifect or to
the circui{, hQRr §oagdch as the speed of the cable, the one connector

i ncl udi ng nest formed in_ the housing thereof, and the nest, having an

el ectronic coﬁ%@néﬁ@llf@ﬂoﬁhRRNQPﬂﬁﬁ§c9gn 2 RfefeRt AAVEREHPR GHf t%4 mi nal

with an A §%915E€ pdtf dbhﬁeeesrcﬁﬁﬁﬁﬁﬁly'habﬁﬁgcﬂﬂﬁéEﬁﬁﬁ Abhg

af fecting a signa smtted through the other term_nal manner t hat
i ndiLoat espluee asﬁamsepm@mqmcs:@réu Ehat twhen engggede PE‘BY%debc?ar d. In

order to © thééﬂééﬁﬁﬁﬂdéﬂr%daﬁhlSCﬁflnégaidﬂ}c%aﬁ bBA+AC R reidspect
of the |nven |on t IS exe by one 25 enbodi nent thereof, a

status i néme et ithe denpecters fJ@attGmlpétﬁﬁlo‘Wd'élF \FePAPnanActRYAtHRE of a
pl ug Connééﬁﬁ%éébgaas Eggﬁiﬁéégﬁ totkhal BitBhof BYdrd) @Ret BRe Séarnketdr a

cabl e, circul or ot conponent connected to t he pl ug connector, to the
CIFCUIt bomvihg sleansefer econiayingdstrtus imEommaitien Pif SRAaERRIE may pertain

38 the %.gﬁ%q} (?:fhet thgfbél&ﬁﬁt@rn%BGGh& Ofiﬂ?u:m ‘lﬂ:a‘iﬁnngﬁéﬁrés ank nmay

serve to I ree typical cable speeds: 800,
speed of the cable, the one connector including a nest formed in

the housing thereof, and the nest having an electronic component
for interconnecting a status information terminal with an
associated terminal of the one connector, the component
20 affecting a signal transmitted through the other terminal in a
manner that indicates the status information to circuitry on the
circuit board.
In order to obtain the aforementioned objects, and in one
principal aspect of the invention that is exemplified by one
25 embodiment thereof, a status information detection feature is
.provided within the confines of a plug connector that identifies
certain information on the status of a cable, circuit, or other
component connected to the plug connector, to the circuit board
of the electronic device. The status information may pertain to
30 the speed of the cable terminated to the plug connectors and may
serve to identify.one of three typical cable speeds: 800, 1600
or 3200 megabits per second.
In this type of construction, one or more terminals of the

plug connector are dedicated to the status information aspect.
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or 3200 negabits per second. In this type of construction, one or nore
terminals of the plug connector are dedicated to the status infornmation
aspect. -3 W@BIBF36603 PCT/ US00/ 19490 The housi ng of thpcpbsogrissenect or
may be provided with a nest, or recess, that extends between a term nal

dedi cat ed sfatus i mat i on and anot her termnal, such as the power
gr.ound te?r%en%?us% ‘#Iag‘ﬁ’ehBhﬂg CIPRCELT T BRY P RRFUAERE Wiklh anests

resistor, a:rca'paéé;sprt}mt ekt chiifcpdiwedh ar teAhBId10Mechbad dd&stRh@ct ronic
conponent hri dggs .or shorts, the twg aforenmenti oned termnals. The status
terninal ofERE"AHRP c%ﬁgéef’sheﬁtee‘ﬁﬁé’ﬁéd SESR HF FHSoBPRET sIXAU t er ni nal

| ocat ed i n taEm@RADS| NheMRilelsBIho LANNEL Qb ct Fbih e che! Shdlad ,
termnated to,the circuit 10 board so that the status information term nal

of the pl ugeSeBhaertd CaPRF1EPF co¥ thepdpket 2 an qiestabion Aushaty bkt of
t he CirCUEﬂeb@ﬂéﬁhc\ﬂaﬁﬁoﬁehesbﬁiéﬁéé,sQESEHOEE%t|ﬁ%ebEhggéf5kﬁﬁgﬂ%3B?@h’ the

circuit board circuitry may read vol tage gassed through the 15 status
ternmnal af§PERF1s §&atps de@HmrAeot Hehe Rlay 6PnReEtor dis engwged t he

el ect roni ¢ uji hibgibI0PAREBLS | SeitABATLEReq I GnChEELInP WLl rCULLTY
is able to read the voltage rise over time transmtt t hrough the status
term nal af@PPRetYhy THéEePhnbEs thrrmiabl eis praxninagedhbs cthendtiotchék

obj eciegs, f nLagess af S YPminayent| 4], be clearly
underis?ood%ta%?%%ad%gﬁgiﬁ%e%at | onq&%?ﬁgt?%tfl ow r%é%e?gi%\%&é} cription.
Bri ef DescFPRPEe¥PLf imhefbeathi mprrdetea @ heelmmbede sbatuhecimtuidwoigthe
detail ed degerbl iyarg.reference will be made to the acconpanyi ng draw ngs
wherein like reference nunerals identify like parts and in which: FIG |A
i s an el evati orffheryidewesishox abt aisednpecthe brisigingl gompondnt i thention in

P!ace on 9c§£éﬁiﬂtbd&%ﬁrQiPEufﬁkyiﬁéyeESQ&r&%ﬂéédieﬁkgge&'éﬁ?%d&ﬁitﬂg an
Internal™ environnment In

15 status terminal and read its value to determine the speed of the
cable. When the electronic bridging component is a capacitor,
the circuit board circuitry is able to read the voltage rise
over time transmitted through the status terminal and thereby
determine the cable speed.

20 These and other objects, features and advantages of the
present invention will be clearly understood through

consideration of the following detailed descriptionm.

Brief D inti £ the D i
25 In the course of the following detailed description,
reference will be made to the accompanying drawings wherein like
reference numerals identify like parts and in which:
FIG. 1A is an elevational view of a cable connector
assembly of the invention in place on a circuit board of an
30 electronic device illustrating an "internal" environment in
which the present invention has utility;
FIG. 1B is an elevational view of a cable connector
assembly of the invention in place on a circuit board of an

electronic device and extending to the exterior of the device to
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which the present invention has utility; FIG 1B is an el evational view of

a cable ¢ assenbly of the invention in place o | it board of
an electro ﬁlz&ﬁﬁfgvi ce and extending to the exterior of {}k(fg g‘i/’?géeo to -4 WO
- 01/ 06603 PCTNS00/ 19490 illustrate an "external " environnent in which the
present. i Nytitat@) ahasextetndl)” dnivGrozmest ain explcddetevpeeseht a cabl e
connector in the form of_a socket connection constructed in accordance
with the ’Sn‘fﬁrftri‘(ﬂnp%@f YFit{® bresent invention that is suitable for

mount i ng ont o mar i2ntiedasii éxplidddaridwant apeabley donneictber ihhehe ifdreri or
or exterior of the electronic device; FIG .3 is a pérspective view of the
socket coPhettIcKEd °°Fﬂﬁ‘é?1%rhi%‘mftdflucf;ﬁg Elan?fé%cf%farﬁe W‘g‘ P€10 FIG 4 is
a- pe‘.SSpeO%i‘i&ﬁziﬁl% of 8heaptesant Hrvepkion thanens uittablienddbed thereto for
engagenent with the socket, copnector, ogoFlgi 2. FIG, 4A is a{_}henl reged end
view of tFEUMIIRE SAFCe3cBRIBEEDCLTsiE poagd 3pd (PRERIES; F8nedEhehd

connect or j R e obIRKeRtavd¥rtOf tHe RAlkcekohit Usdv¥idey the term nal structure
and location thereof; ..FIG 5A is an enlarged detail view of a "triplet"

group of terihl S d6cd PRTSPREIS M IALYr O6f the Bookey CeBPPSEPR R e

rel ative gjze and Al@eETeAL Sdnte¥tcy wFakIbersj nals and one ground
termnal thereof; 20 FIG 5B is an enlarged detail view of another type of

ter@onal triplBECG+ HatendyPBESRREL VS VHSY LEnActiRYe o1t & P3U9 F1G 6 is an

end Vi ew Lakele 0@ riniR8Eel- tndfetd Eordenflfendnt!Stitd ithe B8Btket he
i nternal 1 nsulative body of the receptacle connector of FIG 3; 25 FIG 7

i s a crosgoBRRetINAL FIBw Baken along lines 7-7 of FIG 3, illustrating
the receptacl epf@NQCiQr ajogi1 aRskd tha 93BT 8F 1 e Pludrethde eoiGedor
termnals thereof; FIG BA is a perspective view of a groupnd term nal
utilized of FIG. 4, with a portion of the connector cover broken away to

15 better illustrate the terminal structure and location thereof;

~ PIG. SA is an enlarged detail view of a “triplet” group of
terminals used in the donnector of FIG. 2 illustrating the
relative size and placement 6f two signal terminals and one
ground terminal thereof; _

20 FIG. 5B is an enlarged detail view of another type of
terminal triplet that may be used in the connector of FIG. 2;

FIG. 6 is an end view taken along lines 6-6 of FIG. 3, but
illustrating only the internal insulative body of the receptacle
connector of FIG. 3;

25 FIG. 7 is a cross-sectional view taken along lines 7-7 of
FIG. 3,.i11ustrating the receptacle connector body and the
separation of the two rows of terminals thereof; _

FIG. BA is a perspective view of a ground terminal utilized
in the receptacle connectors of FIGS. 2-3 and 6-7;

30 FIG. 8B is a perspective view of a signal terminal utilized

in the receptacle connectors of FIGS. 2-3 and 6-7; |
FIG. 9A is a schematié end view of the connectors of FIGS.

2-4, 6-7 and 12 generally illustrating the arrangement of the



in the receptacle connectors of FIGS. 2-3 and 6-7; 30 FIG 8B is a

perspective f a signal termnal utilized in the receptacle

connect or s 3¥6§¥%§é 2-3 and 6-7: FIG 9A is a schematic eﬁEﬁhW%WW@W t he
connectors of FIGS. 2-4, 6-7 and 12 generally illustrating the arrangenent
of the -5 mw‘w@@%ﬁm@m&%@% Y2 WhelCT BhAA 215 ALAIE LR CaCh
ot:her, and illustrating the use of two status i nformation term nal s: FIG
9B i s a schBfatl t&ed STREWE oinfqrmagdnnete BRiNad®iFI GS. 13, 14A & B and 17
general Iy illustgFmydi ng thea 3t RRRRTRNEnAN ew’ JrdeRET £&53d 1L H ?fﬁ
termnals and showi ng the use of one status infornmation term nal G 9C
i s a cross-32ct}¥ndt Bypad b7 gansreiliy dhtustnatdpgathe zorangsment shdwn in a

positi@n pr?&éﬁ‘&:{ﬁ@ét&%n bf’tﬁ{ée Hgf'é erP Jﬂo@ln%?@hésu %he%lﬂg(:t ive view

of a ground termnal used in ug styl'e connetctors nventi on
shown in Flgstus gimformatian uaz@mamls is a perspective view of a signal
termnal utilizgg idt I | noe f eNi4 on shown in
15 FIGS. 4 and 12- 14r§c|: g &g §e§.“§§ramqf Avae té’g%i‘% ntdypl cal

i npedance deermiadleucoynexipars ehowd Wntd rwd:.ltgbnspeebhmztdxqr connecti on and
al so the ref'x‘ﬁ?éﬂe?{# EH{:S di scontinuity that would be experienced with
the connectors o e preéent i nvention; 20 FIG 12 is a perspective rear
view @0 a pl ug sRI;G eloA {ven pems@a'ctimevwiéw tofio asgadursd | vexorimal i maed 1n

view of 5 pri P ERAE eonnecnp B % AnvEnsi g R AL Page &y

|nfornat|on12{Ii¢eHWﬂ nal as is shown |n FIG. 9B, FIG 14A is a perspectlve

rear yiewof the-).uge8" ¥ % pedBeetNe Vidi B 33105 'diimiifa) No0r POrate 2

utilized in the plug-style connectors of the invention shown in
15 FIGS. 4 and 12-14;

FIG. 11 is a diagram illustrating the typical impedance
discontinuity experienced with a high-speed cable connection and
also the reduction in this discontinuity that would be
experienced with the connectors of the present invention;

20 FIG. 12 is a perspective rear view of a plug-style of the
invention with two status information terminals as is shown in
FIGS. 4 and 4A;

FIG. 13 is a perspective rear view of a plug-style

connector of the invention having a single status information
25 terminal as is shown in FIG. 9B;

FIG. 14A is a perspective rear view of the plug-style
connector of FIG. 13 modified to incorporate a nest for
receiving an electronic component for bridging two terminals of
the connector;

30 FIG. 14B is the same view as FIG, 14A, but illustrating the
electronic component in place;

FIG. 15 is a schematic diagram illustrating the
determination of status information by using a resistor as an

electronic status sensing component;
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receiving an el ectronic conponent for bridging two term naI S of the
connect or; 8,91,& 14B is the same view as FIG 14A, butydy ting the
el ectroni c conponent in place; FIG 15 is a schematic d| agram [ I ustrating
the determ nation of status information by using a resistor as an

el ectroni c statres 36nssng Schgwetar! diafri® MIIGHGEIRETLRS00/ 19490 FIG 16
is a schematl c d| agfaam il ustratclpgg’ the determ nati on of status information

by using ¢ naQf fFatdis FPRCIPR (R Uaing ﬁgcf‘,‘Bﬁﬁb‘ﬁ%taS BG 17 is

a per specélé&far@_w gtatiustsgLiMipeofboniéyt £ S connector in incorporating
t he pr|n0|ples of the, present invention; n‘E#G 18.1i.s at%g pl ane vi ew of
one connect or FIC-FAE 18 3 PErSReGive ¥isk bt JPiHinle SeFERt13EYLe an end

Vi ens0f  t fendeiteRClar inEofpdratlithd %h@npriﬁciﬁm dfi e pPedént hereof; FIG
20 is a top plan view of the connector of FIG 18, illustrating how a

circuit bbafRPYiPHt t ached to the two shields; FIG21 is a plan view of the

circuit board m@ig Fhg i80a £bfpidhd viah 880oné Qrafedtbe 6eNPECt A B oFl G
20 showing 15 the circuit board attached to both shields. FIG 23 is a top

pl an vi evPthasesmhéedoftates1 G 22 showing the neans of attachnent.

FIG 24 is a gy MioeWsOhn der@tvilewdbnknéi fomhedicimorardat 018 f @diaran
integral inner and outer shield assembly for use with 20 connectors of the

i nvaRt i onalemag lizes) 39319 o0bheweRfvi ew of the blank of FIG 24 formed into
a doubl e shi e'ﬁ&@S%r@hya Eéﬁp% ha e o8NEhy | @nrtictihrGof2B18 akew, al ong

| i nes 26-26 thereof; 27 is an end view of another enbodi nent of a
doubl e  illustrating how a circuit board is attached to the two shields;

FIG.21 is a plan view of the circuit board of FIG. 20;
FIG. 22 is an end view of the connector of FIG. 20 showing
15 the circuit board attached to both shields.
FIG. 23 is a top plan view of the connector of FIG. 22
showing the means of attachment.
"FIG. 24 is a plan view of a metal blank (in phantom) and to
form an integral inner and outer shield assembly for use with
20 connectors of the invention;
FIG. 25 is a top plan view of the blank of FIG. 24 formed
into a double shield assembly;
FIG. 26 is an end view of FIG. 25 taken along lines 26-26
thereof;
25 FIG. 27 is an end view of another embodiment of a double
shield connector assembly of the invention;
FIG. 28 is a perspective view of the inner shield used in
the assembly of FIG. 27; and
FIG. 29 is an end view of the assembly of FIG. 27 in an
30 aésembled and closed state.

The present invention, as explained above, is directed to

an improved connector that is particularly useful in enhancing
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shi el d connector assenbly of the invention; FIG 28 is a perspective view
of the inner shield used in the assenbly of FIG.27; and FIG 29 is an end
view of theVrBOMPy of FIG 27 in an 30 assenbl ed and dTCd'MII%QQte Det ai

1 ed Description of Preferred 8nbodi nents The present invention,

expl ai ned L S fintec l.mproved conne hat_i.,s rt icularly
us.gful I n gﬁ%aﬁ%ﬁ.ﬁng hﬁv&ﬁ%ﬁ%ﬁfﬁgeg%%ﬁ f@lﬁécu?ﬁ]é‘{ d‘lnﬁ’gﬁce of
hi gh- speedootbles({“I/®")i epphitationsi apuwel butspuither| t{he caﬁ)pl i cations as

wel | as ot g{) ié(ﬁ?iogj applications. Many peripheral devices associated
with an el ectroni ¢ deV| ce, such as a video canera or cancorder, transmt

di gi taI Si gnalm:@t peaﬁphasai rdepiees as.soﬁénﬁd gevhcen hﬁf}d&io@heg V\Af th S
comput uch_as CPU portion thereof, o e at high eeds_ for data
trans SSI §ﬁmﬁ' gﬁg‘? X0 ‘3a¥ﬂ"% &PBeT8 Ot "t? %ﬁ@cttﬁ%%%"tdéﬁg&%% lto the
CPU and mamghsxs ke wvaedous m@ehelaﬁpl | GtidrOdevh e A1t Wl MLt ©
CPUs t oget her art| uI ar %ﬁ be sufficiently constructed to

convey hi gﬁogﬁlé% aF§ 'é&/pfq%g?'%et}}ﬁqepér efPFERCSH A &gk sjgnal

wres, ei bbeéd@stfdrwdat;edtmgu&ggﬁohndlHigweypeaal ESbl & @ deLYise@nsh derati on
in hi gh speed data tran mssions is 15 signal degradation. This involves

crosstal k SAERSSY rBFYERES &P FRECRPY angd meyt a4spyoe HsedgBdEmR of t he
cabl ecand appmlahs Qraoasﬂzfédt awe &t Ufiile CBULCELLOMIBY e pappi&0lded
easy enough | cable by shielding and the use of differential pairs of

si gnal wirgdbl €bd‘i&‘Yt keysut biglgntdy fonsermatad tr gopvex dHscesredy virtue of

the vari ougsi gyl iavar &gy i@ alaﬁeﬂeﬂﬁalt EﬁiEQnBECéﬂ:L alaQ}QQQSOt her
consi derations. The physical size of _ the connector h speed

appl i cati oﬁ%‘:}ﬁrrnatsst?’h%t%@(t@rﬁrst gr Hpitridusd padrSct or and t er mi nal
structure may lgmeMReyl é6kbidbra®ibal fn M doedhafath 8GtdrsmdssPEhE OfdTance.

15 signal degradation. This involves crosstalk and signal
reflection which is affected by the impedance of the cable and
connector. Crosstalk and signal reflection may be controlled
easy enough in a cable by shielding and the use of differential
pairs of signal wires, but they are harder to control in a

20 connector by virtue of the various and diverse materials used in
the connector, among other considerations. The physical size of
the connector in high speed applications limits the extent to
which the connector and terminal structure may be modified to
obtain a particular electrical performance.

25 Impedance mismatches in a transmission path can cause
signal reflection, which often leads to signal losses,
cancellation, etc. Accordingly, it is desirable to keep the
impedance consistent over the signal path in order to maintain
the integrity of the transmitted signals. The connector to

30 which the cable is terminated and which supplies a means of
conveying the transmitted signals to circuitry on the printed
circuit board of the device is usually not very well controlled
insofar as impedance is concerned and it may vary greatly from

that of the cable. A mismatch in impedances between these two
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25 I nmpedance m smatches in a transm ssion path can cause signal

reflectio | often leads to signal |osses, cancellat] etc.

Accor di ngW?%&st desirable to keep the inpedance cons@[@?’l%%r t he
signal path in order to maintain the integrity of the transmtted signals.
The conneglepent8 Ry \Wesillt he cabhémiSsic Wriaks) Biwhvdd YanswrBRkhes a
nmeans of conveyinﬁ the transmtted signals to circuitry on the printed )
circuit B9 4087 L1ike- device is usually not very well controlled insofar as
i npedance i s ¢apRehgetb ad.i L1NBYhe AnpaiiRrll Mikeem idlaly ¢hakheceabse. A
m smat ch i n i npedances between these two -8 WO_01/ 06603 3&T/USOO/19490

el ement s TREPUSBSA| EORYRRTIONS) BLPS ARY (HRCEPLRCAE GORBREGRRY ASFETRAY t he

likes Tuhideddfb® Eidmaill lbatilee iEPEKSWAE &yHicheOBL Y {¥nd hat sCCURRe t hrough
a convent i onal plug¥and receptacl e. connector assenbly 5 used for signal

cabl es | S"PREARCEYCRFRUHED G Figrakicaile ARPTrOARPRE LM RPRIHFGhOrhe si gnal
cabl e appzeaghgs Fal@SiaNshokh tHASR IM@Heaberi@s SN g10 t Bgeri ght of
FIG 11 at 51. The_ cable. inpedance substantially matches the inpedance of
the circablebpapedance Bubgsantialinanatehesothe Grpedangri afo thiee | eft 10 of
the "PCB letlipabbofd &Xish shBah ¥&TdiLalertXbt FiE. IERLRPYY EnkNEeppi Nt Of
term nation between the socket or receptacle connector and the printed
cirkUit i9fathe WNAFP cTemminardenf carinki sthay vespiesbmosia M nterface that
occurs b%ﬁsgenﬁs%ﬁ%ﬁ&bw Bl tf1-AI oiP B ElieEANBRE et Lhe verLical

axis 15 "P" represents 't ol nt ere the plug connector 1s termnated to
t he cabl &ecentaele veosratiorrrad the rppindeshicd rendt theaxd] whigedshee

" di scont hakkhkan agh £vaeh WepheCOMVENHONHC2RBECLRLS SMihnd BlihELES three
peaks and valleys that occuf, wth each suc peak or vall ey having
respect i ‘rhedkcwoamaetng mlugabndsiotiet Honneetors, f and) the wextdicadeasss shown.

Thege di 5\%”93@%&%&@% $8int WRLE MUd B14B°cBAREOS: 1P cLhlihGRbgaX! S

that i ntersect
to the cable.

The curve 50 of FIG. 11 represents the typical impedance
*digcontinuity” achieved with conventional connectors and
indicates three peaks and valleys that occur, with each such

20 peak or valley having respective distances (or values) H,, H,
and H, from the baseline as shown. These distances are measured
in ohms with the base of the vertical axis that intersects with
the horizontal “Distance” axis having a zero (0) ohm value. In
these conventional connector assemblies, the high impedance as

25 represented by H,, will typically increase to about 150 ohms,
whereas the low impedance as represented by H, will typically
decrease to about 60 ohms. This wide discontinuity between H,
and H, of about 90 ohms affects the electrical performance of the
connectors with respect to the printed circuit board and the

30 cable. '

The present invention pertains to a connector particularly
useful in I/0 (™ input-output”) applications that has an
improved structure that permits the impedance of the connector

to be set so that it emulates the cable to which it is mated and
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the horizontal "Di stance" axis having a zero (0) ohmvalue. In these
conventional connector assenblies, the high inpedance as 25 represented by
H- will typi¥aos6fncr ease to about 150 ohms, whereas thect/ossohopedance as
represented by H2 will typically decrease to about 60 ohns. This w de

di sconti nui t n H and H2 of. aghout 90 ohns affects the el ectrical

per f or mance&%?gfﬁ%et%c?oﬁ%&?%?’étwrfeﬁl %é?ﬁ%%‘f”t‘ﬁ'ttyhe PRi et RFoi IcORPEChOE? d

and the 30 ofibtke phifemenpr égeahtidly @il BE PQId"NEnt-8udh CHUIECHREign to

particul arl y usef Lg[}#?i n1I/O " i nput-output") gﬁpl i cations that has an
BEFRT L

i nproved st iURTUre S IPrpRRch F Stet RenBemiRictor  to be set
so that it Eapbddmrs to which it is mated and -9 WO 01/ 06603

PCT/ USQO/ 19490 reduces the_aforenentioned discontinuity. In effect,
connectors of tHEFPRGsERt FIGvelfti GRembintrrnalineavireneanth ishdepidesdgn t o
Lmprove theiglacid eak peeboitminiRnelohELAANRGEHoE: AN Ty Inanl, | *Y

5 Turning to FIG 1A, one "internal" environnment | n Ich the

» -

Toi: 5 )
e 1% -

. I's depicte
present i nvElt§ SPVEFRARERE grihe CoRRedErrs (9f the prasentrivivestident are he
connect ors @{spdMedpriaseat sAUAY ieRReRisr #H13P9980E NS exterior
wal | 108 of _an, el ectroni c devi ce,e sSch as a cgr%}gu?gpﬁge%eq{ﬁer%gg? t he

ref erence t&Vkre: FUEhNas. a comPUEEENERE or Hegicey hbheresfmrenicaveat i on may
al so he USethddimdl .”eXtké NnneRBL5CaE | Lhtu SO Ral! Gad

wherei n one of the connector s'rmllo ilrg %u%eg%tggéb%e%‘%%ugp Rggaar‘dsﬁgjf, but
extends par't$8A Ay sbghextrrmad’cpbpl ioation08sof 1ludterated de FOG. sKBt hat it
may be accensabiby ofle USE tid UBnhRBedrs B4 LNl pﬁ\oﬁﬂté&]etod%\ﬂecgi%g&it The
connector assenbly 100 includes a pair of Tirst and second inierengagi ng
connect or s, bpst 108 e dbuth Xt endlsa parely detionghr the pettdd orowaddekes Jof
connect or s {4l AR cePi g tors e two_connectors 110 is
nmounted to the .pricﬁt ed c‘él:ér)cllllg]:“%’(tE %a?%o%ezg%?e%%éﬁiacé‘s 61,gr%itr}éethe 20
ot her 12onnedstterieg4of sthe seydicey 10&r i Thet ednhector adsently Lbatincludes

a pair of first and second interengaging connectors, described

here in as respective receptacle (or socket) connectors 110 and
plug connectors 104. One of these two connectors 110 is mounted
to the printed circuit board 102 of the device 101, while the

20 other connector 104 is typically terminated to a cable 105 that
leads to a peripheral device.

FIG. 2 is an exploded view of a receptacle, or socket
connector, 110 constructed in accordance with the principles of
the present invention. The connector 110 is seen to include an

25 insulative connector housing 112 that is formed from a
dielectric material. In the embodiment depicted, the housing
112 has two leaf portions 114a, 114b that extend out from a body
portion 116 of the housing 112. These housing leaf portions
support a plurality of conductive terminals 119 as shown. In

30 this regard, the lower leaf portion 114a has a series of
grooves, or slots 118, formed therein that are adapted to
receive selected ones of the conductive terminals 119 therein.

The upper leaf portion 114b, has similar grooves 120 (FIGS. 6 &

-10-



l eads to a peripheral device. FIG 2 is an exploded view of a receptacle,
or socket connector, 110 constructed in accordance with the principles of
the preserWOPHYE i on- The connector 110 is seen to i nclREFASI194%

i nsul ati ve connector housing 112 that is fornmed froma dielectric material.

L ab e her PO HERE ot AR AOHS POmd B IO o WD LR ORMLLO0° L2,

114b t hat lext 6rd “Sut roma tron the housing 112. These
housi ng |xedf. portions support a pI urality of conductive termnals 119 as

o, 1,20 B g ST e s Wb ssns o

grooves, or hat are adapte recel ve sel ected
ones of t]imms:mgjllaal aadtetsna&dcsum;edt bermimals m@.uppercoemcwmayn 114b,

has sim | ar_grpove 0) S 9 7) that
rece?ve tJrfécﬁ‘Ef?ai 8 lfgl%r ff%&a ¥%e %%%ﬁgggr ga%? 99% f)]l? etr %o

{)r oVi deI quaiuclagl Ihaﬁ;iingl di hody pdrtdononRéctbat émmisialgsltBeanppéex sarabsoci at ed
erm nal s t conpect or ' f t I S I 123

that is fH¥x lﬁ%ﬁ?ﬁgé?nﬁe%]ar?a&/‘h&aﬁh g gh%labo a;i:or%.bn.%bfl?%at hiiencsldr cl es

]Ehe ;Jppﬁl‘fﬂﬂd:l ; 1255@&&6 Ileafmwraluismsinj:ldae ﬁddtb pﬁruﬂwsbady portmamtlibg. This
irst shie in e fqo ortion 2 n to t he
surface 163 ©e n%%f’ ig%i %“fc rtgtﬁ P’%B&F c‘%ilnd% o 588%?%\/‘?

COﬂl.‘IGlCt l éw]i:).Ldib g&@uhflﬁeﬁﬁbﬂﬂetd:iar gtrbtmhoandthe m;:muirtngoavdt port i ons 107
may al so be for.ne t he as e in

t hr ough- hEPRe fﬁé: P°rtfh%‘st§r?§eg'ﬁgr i Sb%a‘{ s&% g%é érr}gluen

appl i cat i gosi BEtratetieihepIc.Tha foxsusehirl mmnmpleamuhnm 133 FI G 2,
15 include retention nmenbers ‘_.J:}} thoc?b?%re received w.t engage

whij
slots 127088 GRANSGEOENS100rAH B oot YrkliBablted b, (1Y
§00ket 00§f@ﬁﬁed110'rhbl pstsatshdld 1EBGnag, pes ndHown tint 8IBe 2sed in the

alpgflgg 2? i mf p(#l %%df%n J.aﬁgqvl\gmbers 12%L llxét g:?e m@écel%se lgﬁtgrggé which
engage slots 127 formed in the connector body portion 116.
The structure of the socket connector 110 illustrated in
FIG. 2 permits it to be used in the “internal” application shown
in FIG. 1A, as well as in external applications (FIG. 1B) where
20 the connector 110 is mounted to the circuit board 102, but where
the connector 110 extends particularly through and is accessible
from an exterior wall 108 of the electronic device.
. As mentioned earlier, one of the objects of the present
invention is to provide a connector having an impedance that
25 more closely resembles that of the system (such as the cable)
impedance than is typically found in multi-circuit connectors.
The present invention accomplishes this by way of what shall be
referred to herein as a tunable “triplet,” which is an
arrangement of three distinct tefminals_shown at “A” in FIGS. 2,
30 5A, 5B & 6. In its simplest sense, and as shown in FIG. 5A,
such a triplet involves two signal terminals 140, 141 and a
single ground terminal 150 that are arranged to mate with
corresponding terminals of the plug connector 104 that are

terminated to the wires of a differential pair of wires
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20 the connector 114 is mounted to the circuit board 102, but where the

connector 110 extends particularly through and is accessible froman

ext eri or walWouI®w6asf t he el ectronic device. As nenti oned perismnogeene’ of

the objects of the present invention is to provide a connector having an

| npedance tG}at 25 g}ﬁore closely resenbles that of the system (such as the
cabl e) i mpe®IFEETRRYA F FWARFCCaPRYT 1futiTes) nTPAT - GBAcui BheWRANect ors.  The

present i nihemaBid&TDATIM 3168 .t BA Sg b WM cAf cbd HalhmBesereigry ed to
herein as a tunable "triplet," which is an _arrangement of three distinct

terminal s. sgbut which prescogplements ofpearcts otheriit 4-8i nprkst sense,

and as showplitd Eh& -DA volehad #E1Plf o BYOLYESdnff eflal terninals 140,
141 and a single ground termnal 150 that "are arranged to mate with

correspondi ng t 8FnPRAYR RSt e BIGg Ronitbet bvo 1wignalateaménaler hatldd to
the wires gfay@nditfgrefdialevlaby &lsi %eir%le% Q#ﬂgﬁg% Eg/ %0/%%4.90
of PA+, TPA-, shown sc

(preferably a twisted pair W res) enatTcally in
FI GS. 9A &DBukAren Belnty foes pareicn rld3gt A centpnt Hlede phirthomrids,

conpl enent $@f a8a¢H Kt nedtifa: Sy and il L LSaas; wel l.as a
ground conpl engnt. 5 As sﬁc‘):v\n% e%%éai’ %OE}E%L)BBE@E hg]lﬁ%o\égl%n%?&f%f’mtr?%l S
140, 141 re@FmRasds al4bntldlevay coe easiidy whempedauid formedal T, 141 has

a surfmce : t I t4i,QN ontion.1 an
i nt er:.[cij;lnnecr:'l%?e #ﬂ‘%n%g%yl'%r tﬁ4gna%§%e%’tq’%%{ ﬁ?ghg‘g’%&%ﬁ% it 8Fe§1r%r$ A0 141
may be easillepfsiifipert die honsing vy portiomi M snddbaylidchude,r esei ved

wi thin slotgoi8; Rf pidle lower a Q o;tt 3 tﬂ% i da od oertion 116
and may mc%?‘u%é, as égown |n'F+l$E§ b%lé ? engfabs %4% a? ?%e ree ends of
t he cont accoptade blade mestid8stni thet arecremivied dpeopegindgd 217 orned in
“tuner ¢ he ‘orasd & Whe Wihotelof ndil3rl 80P 216 SroBpE: Sl T osel y
resentd e t sdotaptiBncdrobribe teyshem” shsielparmjcalndharacteristlit® bs Y
provided i@hgségﬁﬁégééy1and more closely resemble the impedance of the
. system, a single ground terminal 150 is provided in association
with each set of differential signal terminals 140, 141. Hence,
the term “triplet.”
20 Each such ground terminal, as shown in detail “A” of FIGS.
S5A, 5B and 9A, 9B is associated with two differential signal
terminals. The schematic diagrams of FIGS. 9A and 9B illustrate
the triple terminal concept at “A” and "B". In the embodiments
illustrated, the ground terminal 150 is located on the upper
25 leaf portion 114b of the receptacle connector body 116 and
between the two signal terminals 140, 141. In the schematics
shown in FIGS. 9A & 9B, two such triplets are shown, with the
individual terminals being identified with either an “A” or “B”
suffix. Thus, TPA+ and TPA- represent the terminals for the
30 differential signal wires of the “A” pair of wires, while TPA(G)
represents the ground terminal for the “A” set of wires.
Likewise, TPB+ and TPB- represent the terminals of the
differential signal wires of the “B” pair of wires in the cable,

while TPB(G) represents the ground terminal of the “B” wire set.
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with each set of differential signal termnals 140, 141. Hence, the term

“triplet.” 20 Each such ground termnal, as shown in detail "A' of FIGS
SA, 5B andV@RN&B i s associated with two differential siRfrFyS00AMIL na s.
The schematic di agr ams of FIGS. 9A and 933 illustrate the tri pI e term nal

concept at "Ag@nd,, %o%lét%& %goﬁﬂgogé f150' B! gﬁ%b{ of t ie rgcept acl e

terminal 150 isToca on t upper drtion
connect oralisodhas1s amtlltnsltam@@ndeaegltwm@l gnaurtfecm maust 12t portibn t he

schemat i showr 9 9 %m h i pl , With the

I ndi vi dugﬁ:’%’era%\',\%a gr'Eéeﬂg%g |§e<§9’i P?]é Wi tslh%ei derB SEE;%&@Ok?l " suffix.
Thus, TPAeraidnTP53. rdpsesimit thieesignal rzdmningl st h6hgOcontfaly @i-taidal si gnal
wires of the.' A" [ ( rese o

term nal H6¢ lf’ 618%,,5% r\%l%hg\é\@&'ﬁ ';}rei\?\\nls@eo 111%% ?{ﬁ g %&r%%:r senfa t he

t erm nal &hafn thet dffftes emuaimeslugnal body qs:nﬂlomhesaB" b= seeof bmsrtesnl n the
cabl e, PA(L O es d H r N B" set.
-12 WO 01/ 60% Aé‘? aﬂﬁ%?t gglégésj%m élt F%(L):ﬁgén%er m na as
shown in d-HeGs:LQAalahﬁd) d;mmai a:amrtnnha]/sr]arb des idjif fertht a lsmtrface rmunt f oot
portion 2, an L nter d at g¥1 ?ort on 54‘1’ artl__d a,cont oaggon ortion
153. As vihnt TERECANG R SRS SRR S ISR por? Bror t he
groymd t ergw, nab4150A1t1emgm tazedpﬁ:-’eéemd pémmhmhan 1nmastmtas these

i nt ermedi ate hod % portllbon 154 seen best 1 gs AI an% and 9C t he
contact HHWRH@*ABPEI BRs°IHE - %’fr&l Ytﬂ%‘%?rbqfaqu 2%dGF AR M hal s lie in
di f f er entyedtiilcali pnenssptimgunllanesmaemtdmi rthats pachi pkahes mewd nbody

portions 10 144, a Al hou h t he greferred emodi manf: fél I ust ':Iﬁb'es t.hese
two pl and¥® RETPEPAHCH XS&FH ﬂ%l%ﬁllﬁl%mgﬁf‘g
pl anes, iterMilcalbplandersd Céﬁfetdtathsuaavmtaarm raﬁedhaoﬁ.nvdaetmt.pemhlecul arly

{ heLhdyarkergugade’ EREMm HitR (At FRESTEoTEitiIRg < RORBAn KR e
f'at-Cr0Qﬁnﬁﬂ@h&ﬁﬂionﬁkmﬁyfaMSGEbe used in the connectors. It is
desirable, however, that the two planes intersect with each
other.

Still further, the surface mount portions 142, 152 of the

20 signal and ground terminals 140, 141, 150 may lie in a plane
generally parallel to that of their respective contact blade
portions 143, 153. The interaction between the surface area and
location of the ground and signal terminals is explained below.
The mounting portions of the signal and ground terminals may

25 also utilize through hole members 195 (FIG. 1A) for mounting
purposes.

By this structure, each pair of the differential signal
terminals of the cable or circuit have an individual ground
terminal associated with them that extends through the

30 connector, thereby more closely resembling both the cable and
its associated plug connector from an electrical performance
aspect. Such a structure keeps the signal wires of the cable
“geeing” the ground not only in the same manner throughout not

only the length of the cable, but also in substantially the same
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configurations may al so be used in the connectors. It is desirable,

however, th wo planes intersect wwth each other. Still further, the
surf ace muﬁoa@gﬁsons 142, 152 of the 20 signal and gr o¥HUSMBAMPhal s 140,
P . .
141, 150 may lie in a plane generally parallel to that of their respective
contact bl ag@neROkhi-0HSh M3 pi53 adhe ddURLASLI M5 Qe surface area
and | ocation of the&rﬁound grqllggs?gn:f t r%r?i%%%l g&fug&gaxpl gionéh‘gebéf%%l The
mounti ng pd*?a@%hs of the signal and ground terninals may 25 al so utilize
t hrough hol e nerger I . el oses. By this
structure, each&g‘ai ?r%%eﬁ%cfio% F?ié%se%\%ff{gég %g'?nd%% ﬁcg’lses%%n?ge cabl e or
circuit havkerainaddi irpertianglyusupaties Maniroadsd ceaptaad tiivieh ahiem t hat

extendg thr : e re.closely resembling bhoth the
cabl e gnd ﬁ%&ggg gc?%?é%}%e %tgegglgﬁélreﬁeor >£’tl'rrggmg?a]ﬁmJé’fa‘glc"’i/'ri g‘z‘FsSe?? meifce
aspect. Sugrramstegstaftediedps theimagndlmpetiasse off ttthe celhménalsesidg” the

ground not AV e n cLhroughout not, only .the | ength of the
dabl o, but Sk (BehEEOf TR ek AR Beinl oy apitokindonnd etk

PCT/ 1JS00/ 1943 tarmeaeanere tatirs@ugbmpdmmq:rlajg:handafeeapttétlxs evﬁﬁaﬁmcilﬁlﬁedalmctahe
circuit bag T resencge of_an associate round wi,th_the signa
terninal s iorarfp%g“teagﬁlge%ﬁfaﬁp o%ﬁﬁﬁ%lsq théBgﬁgt?gé:e&Ffﬂn@anﬂﬁct i ve

coupl 1dg betomeemntlie thi amhet embbdihent Bhesf €AUPLG NGB, PRhaMPietls mf dect the

ultimate i npedance of the terplnal s and thei; connector. The resistance,
termnal na rrgﬁf’uﬁﬁdt%%'f"ln-a i%ﬁ‘g‘f RFE1P 137 s 1% TS APSUER a0 difl'i_aéct the
overal | i npadaxcendsfotdie po@Bions O3E iMEOEaAENAS tdenilnailel 8ho0f fgrminals is

10 concerned. Ln the e di_men hown in_FIG 5B ewidth D2 of the
ground ter ﬁﬁqﬁahaﬁﬁﬁﬂe‘” #Jé)rf’ e gropagd g higﬁd? HRATt4m dRBenkRS over

portions ofa taegergmatfdce aireal 8s léddhparkdlto the signal terminal contact
15 blade portions 143' and hence presents a larger contact mating

area in the region above the signal terminals 140', 141°'.

In order to preserve the small “footprint” of the
receptacle connector 110 on the circuit board, the present
invention reduces the width of the ground plane in the ground

20 terminal body portion 154' as well as in the surface mount foot
portions 152'. By reducing the width of the ground terminal
150' in its body portion 154' in the second plane thereof so
that it may fit between the differential signal terminals, the
distance between the signal terminals (TPA+ and TPA-) is also

25 reduced to maintain a like coupling through the connector by
maintaining a preselected substantially constant impedance
between the ground terminal and the signal terminals. The
impedance of the connector (as well as the coupling between the
terminals) is affected by the spacing between the adjacent

30 signal terminals 140', 141' as well as between the signal and
ground terminals. Still further the material used between the
terminals, such as air, the housing waterial, or a combination

of both, will present a dielectric constant or a composite
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The larger wwdth D2 of the ground term nal blade portion 153" has a larger
surface area as conpared to the signal termnal contact 15 bl ade portions
143" and HEAOHYBesents a | arger contact mating area i n RFASWEHHL above
the signal termnals 140", 1411. 1In order to preserve the small

"“f oot pri ng" TeTTOI ] on . (o | rd, the

pr esent %Pr?\}gtﬁg%gﬁ Crxtgar(?uces ?%gsgmﬂgpﬁ%vgetr%e@l& %ﬁ%gg%ﬂ%é%%%\m?‘%g ground 20 .
t er mi nal tiegehinpdrti on 154' as well as in the surface nount foot portions
152" . By redugin he. .\ . e.graund. . i : " d 4 y
portion 154 ?k ?ﬁ%u(g]é&ﬂ%g plgjéﬁgﬂt greof%s%%%%gtg Lrln%&a?rgyb#% ptggtt\l%gfeln t he

di ff erentlisal' shgbhhe embpodimend, of hBIGdiSh artdhe byverndaprite asppedl termnal s
(TPA+ an =) ] K e . (| ntai,n h kg COUP!d h gh the
con?ect o%%&ée#a#ﬁ?;‘%%g&a bggggeﬁ%%‘?%%ﬂsu S?t énfa"i‘igl I‘)g/fconstdazrr%t%nfdrr%ggance
bet ween tdigngiotermimals retiopaid &hfisstyrElanecr(shpahsas Therijontedance of the

connector_ (as |l as the.coupli bet ween t, term S).. 1.5 .8 hected by
t he spaciq’fé'f Bg}tlﬁg%%e¥ h%v%r&jafcélﬁt Qgﬁ sselcfg Tat! tlgl%%rgg%yﬁéog‘{é%ﬁalgs wel | as
bet ween tglanei.gnRhther, iy whid second gblaneSithel gronhfietetnimaintedyal used
between the .terpipals, such as ajf,. the housing nateri or._a_conbi nati on
of both, Rﬂ’ﬁtﬁ°ﬁrg§£ntl% A F’F‘Eflc%lﬁestsaﬁﬁna rtgné‘(l)?r%ossi U122 @ 01/ 06603
PCT14JS00/eligré9 00 - dige extramgenenst. anAl phiessnttheeewdsnléde orapgemd and ground
termnal . By.reducing th i dth of .the aground _terninal, bod rtion 154
in the erﬁ%‘%ﬁ‘ﬁﬁﬁ# ?ﬁg‘?—l?f % gfﬁgmavté??%&ﬁlihd‘nag%gg? %l%réef%de%%’et he cont act
bl ade pordricund t&Bmind¥3is afow kRogeputal tind signglateteimamlandshepcen a

as ,hori zon but_.na | on overlap in the second,

first plan shown, I I

i nt er sgcﬁi (69&??‘%%”?3“5%&%4?5?’5@’?% % M %g&%ﬁ “pl ane the ground
term nal bodyInpehéi pegidd of thal Egned pldre,! hemelgnehat esfrittal grbddd i n an
of The: gthaloBR REITRY jrsBsoHf Jlade e ions]*End' S5Srar EraReT 210

size of the ground terminal 150' is increased relative to that

of the signal terminals 140', 141' to thereby selectively .
diminish the impedance. Likewise, in the second plane, occupied
by both the signal terminal body portions 144', 154', the

20 spacing between the ground terminal 150' and the signal
terminals 140', 141' is reduced so that the ground and signal
terminals are brought closer together to thereby reduce the
impedance of the connector. The signal ground terminal contact
blade portions 143, 143' of the triplets are preferably

25 maintained in the same plane as illustrated in FIGS. 5A & 5B,
and along the lower leaf portion 114a of the connector housing
112. This notably permits the impedance of the connector to be
tuned from a spacing aspect but also facilitates the mechanical
engagement of the two comnectors. By providing a ground

30 terminal with a larger contact blade portion, the mating contact
between such terminals and the opposing ground and signal
terminals of the other (plug) connector is improved without

detrimentally affecting impedance.
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ground termnal is now closer to the signal term nals and hence |ike
coupling between the termnal is maintained. In the region of the first
plrane, nanel YOOH#EODHf the ground 15 and signal terninal eonwssiddhade
portions, the overall plate size of the ground terminal 150" is increased

relative to thaty o he signal, term.nal,s 140", 141' to thereby selectively
di.mi ni sh the i mt.% a%%fee.&ii%gﬁ%%&g%ﬂﬁe‘ edBntPRtained decEEfed byimot h
the signal whedoh Rakedoctyiquorini ehe dvietalllItpedifice 20 sioneingippt ween the

[ termnals 140", 141" is reduced so

ground termnal 150", and the.signal (

that the gr%cucﬁlg réﬁg E]ilﬁ%&q% Pﬁ?’&r Igr?%?%t"a”r 2S5EBhbnt Lt |dsEenstsgkedier The
thereby redimpedsahee digpadanieeiel the GeRepbeted e stcaiRakngeraind term nal
cont acg bl ade rtion ]Péﬁ 143’ o{&t he triplets are preferably 25

mai nt af ned cfor?nteﬁg%ﬁrféfs giEnEr58ent | inenitden if Hiem byathesgashedhdimeong

the | ower lembfpPrei o .1142 aillhse GRARACEALE hOMSiddnithde JB%&‘%@%V

ermts the inpedance of the connector to be tuned from a spacing aspect
b q Ve

but al so f &t s+ farndehancdc B 18ngERpirohtrestcede tThe myesentors. By

provi di ng argearnsn 3 wa1Tienal ¥btdidhilratdar]§ ol drte Rhads 80414 on, the
mating contact between such term nals and the opposing ground and signal
ternmnal s SFSCRBLIREHY EFPggierermcin ¢r cpavenpienald cpnnhotior aksenbignt al |y
af fecio ng iipedangspl b i%he) 1P LIH6R0. /k{-?QQ R clgof this
tunability js ex [%.ned ifn FIG 11, i%e\ﬁhg;drc a r]%gru%q?g%-g?nf%ﬂeg’ 8\;er al |

i npedance” ALSCOREIMYIEY widd che rabrpt HASughme héate dhnec wbrilestheblgwess
denonstr at a@velhsr digReRREE1EN t hyaul 1S o€ cl.ed t ccur in the
5 connectorsvgf t he lpr.eserjt ilﬁi\,/mﬁorlllﬁi gi)és‘%%mhﬁé t%}ﬁt}sh)eiagasﬁgd Pll’}gee 60 of
FIG 11. |{taxeet brseddnedimpedandr ofagohnedeornsd afhéhpeakventiih wdllleys,

H11l, Hat argpkBa1iv H¥ 88b L&.ﬁ% r j,hyention is, bglieved to
significant ?{3 redu}iq t he gge{'g?jl i gggﬁt?nﬁl y a@)f:lﬁe%?e%%%u i+r( a(3I5
convelR | on&hmgonnkle tigr casserplated Ghenebore diplt thei connéttdrs lofl thwed t hat

the hi ghest Lg¥fl QHvention will have a total discontinuity (the

difference between H,; and H,,} and about 50 ohms, which results
in a decrease from the conventional discontinuity of about 90
ohms referred to above of as much as almost 50%

20 The tunability and impedance characteristics may also be
affected, as stated earlier by the dielectric between the
terminals., 1In this regard, and as shown best in FIG. 6, the
lower leaf portion 1l14a of the connector housing 112 may itself
be slotted, as at 160 to form an air gap 161 between halves of

25 the lower leaf portion 114a. Likewise, the signal (and other})
terminals 140, 141 or 140', 141! may be separated from each
other on the lower leaf portion 114a by a similar air gap 162
that is defined by a channel 163 formed in the lower leaf
portion 114a. These channels 163, as seen in FIG. 6, extend

30 only partially through the thickness of the lower leaf portion
1l4a so as to preserve the structural integrity of the lower
leaf portion.

Turning now to FIGS. 4 and 4A, an opposing mating connector

104 is shown in the form of a plug connector 170 that has an
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discontinuity will be about 135 ohns (at Hl11l ) while the |lowest |evel of
di sconti nui ta/ will be about 85 ohns (at H22). The target baseline

i npedance W 0186¢ect ors of the invention will typical | FCBUSYHA® 110 ohns
with a tolerance of about +/- 25 15 ohns. It is contenplated therefore that
the conn efbud J10F Mkl PAYE 2 dididcedigcontinuity
(the gﬁégfé%%g&%etmg%rt%% udﬂl@r&} ang abouté%o ohn%; %IVC\:A%I éh results in.
a decreas\etéroarltite x orerpdiimentaryli canfiigiuprak ionoto atian @Othéhms ref erred .
to above f S 0, e s abiLil v o d ddRedan

char acter?s?ﬁg%gyrr%gccgﬁ‘se?tb%g El?fsg:f%dmagtas?ate ea?l?&er by the d| electric
bet ween plropetr emai irzg Shenebehween egalitd, tmﬁdragagﬂovwm)emnnaq:tpre 6 t he

<1 ot eq. Pueghd' B i o7 bebRopSPENRE e, VLK, Blo v (b 1B knnl?, o,

| eaf portelxoanﬂl dherdfitawiand, whheh saxmalepaaadedt bgra garrifsnahatl140, 141 or
140', 141

be separ al e r e cmg[ r n ll4a
by a si n Fﬁ?’eél s g%t ?’é’% (}ﬁ%t% %#Llpﬁ%éi %ycgﬁnélgﬁ%iél n?g%ﬁeg %;%19'[ he
| ower | eaBa. po'rhis)rkéylénam Blﬁeshecrecamﬂasﬂ%apnaec'se:ennam Hel Bougd ert end 30
only partially th thlckne S9, of th we R [ 4a so as
to presertb‘s Pﬁ@ fe(l%{tﬁog loﬁfegrl I:‘%we% 'ea? a%‘oértf(%n }%‘urni ng
nowid 0 Fina$p. bd Bdfmed, orarthepmowéngle&ﬂ |pmg'ta.onneheneof 148! showshdwn in t he

f orm of I ug hat. has. a 16 YO, 01/ 6.6, 00/ 19490
i nsul at i ?\éc"l“b ou5| E’S %?’isﬁﬁ ety Do AR, aga 19 arlqu: (nig‘ngil al in a
conpl i m@&aﬁndcmﬁlm& iterminal & chelof nlrhei.nteenaibt asvﬂ:mmméctthe 110 so as
to facil te anﬂﬁ uref}lf proper mating therebetween. In this regard,
the conn Brmg b “ils a base portion 172 with two portions 173

that extend t‘hsreéfrﬁzfnawwawhl shomeusaqmsat @dAbynd Do widkh hat serves as
of Tho | GEBFPAETEACITR G GherEyPacot Ciran seradedfy eratl 1l & K&V 134

preferred for use in the plug connector 110.. FIG. 10A -
illustrates a ground terminal 180 having a flat body portion 181
that interconnects a contact portion 182 to a termination
portion 183. The terminal 180 has a free end 184 which is

20 received in a cavity 175 at the end of the connector housing
171. The contact portion 182 is bent at an upward angle so that
it will project out of a contact opening 176 in alignment with
and in opposition to a corresponding ground terminal 150 or 150
of the receptacle connector 110.

25 The signal terminal 190 (FIG. 10B) is likewise structured
and has a body portion 191 with a reduced width compared to that
of the ground terminal body portion 181 in order to effect
coupling between the signal and ground terminals. The body
portion 191 intercomnects a contact portion 192 with a

30 termination portion 193 and the contact portion 192 is also bent
at an angle to protrude through a corresponding opening 176 in
the connector housing 171. These openings and the terminal
contact portions appear on the bottom surface of the connector

base portion 172 as shown in FIG. 9C and they are aligned with
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t he upper |eaf portion, as showmn in FIGS. 2, 3, 6 and 7 or it 10 may be

formed on-the | ower | eaf portion thereof as shown in FIGS. 9C and 17. The
housi ng i s hBPIOYIPSEHd contains signal, ground and other Permswabedohel d in
internal cavities of the housing 171 (not shown). Two term nals are shown

in FIGS. 1 | are, 15.repre tative of the type of term nal
structure %{‘%ﬁggﬁﬁ?gﬁ% ri‘dorcaﬁ%élgﬁ fﬁgtg‘ﬁﬁgafﬁnﬂmbrlﬁlfé?.fﬁ?@ 10A
i | | ust r at esfacgyrafuntiet comeratiorl @dubang npri, fl at body portion 181 that
I nt erconnects a /an to,a termnation portion 183. The

a

e !
terninal 180 has %?é’téngg%t%% EFiRaks) 180e o1 9R PE P2 BAVEty 175 at the

end of the comeetber 10usangvell’ds The GHura¢brROhdlHN mh§2bkScboM ddteAN
176 in

upwar d.angl e th S wll project oyt of a confact openin
ali gnn@nt Wit ﬁ%wgﬁga‘fen %?)’bv\dbasq“ﬁoéﬁ FBa’é-tli&yr PESpBRt SRFSgy SaHaTEckRe nal 150
or 150"  ofcérterr e€ephachug ohaetedr Housizs The Wha@ne! 81N nARA &F! G

10B) is Ii | S.e structélre,d and has a bqdy portion 191 with a reduced
wi dt h conpat €d *fo “PRa¥e d‘\'ltrlhé‘?’@r DEFRPRAGLH FIPneeRr Jdid-i oRhe sareyndadder to

ef fect coupigmag kerweedls heosi aaal 8w @owad t £5 Al SneFheehRY, 1 JJOr ti ON
191 interconnects a cppntact portion 192 with a 30 term nation portion 193

and the corlffcepEPRFLTETRSD ass "Sixedhdrmigalanbesajise thepr 6o raete maveough a
cor r espondidigriegeshiggdmdnt And! Aes SRURSIRE BP%ﬂ@Qv%?%onIQ@é?re?ﬁe@nngs and
e

the termnal, contact portions aggear on the bottom surface o

connector P FPERRTHN VERYS 8L i3 R, 90 C thrl soddg ueetanglgeed with
- 17 WO 01/ QRAIsBET | HROOmLIAR0 e n t OBl Bb oL B LNBNRY | e iR that are

shown in the front face of the connector housing 171. The grounded signal
terninal s PiFhedopegtandies,pdjacent e item repyresentethead fiked'bt her

term nal s) s@wnilg1 s s 48H_d aBoRs. 'Novabl e" contacts in that they are
deflected toward the center of the plug connector housing 171 when the plug

connet? or
Status Information Aspect

In another important aspect of the present invention, a
status information detection feature is provided in the
connector assembly 100, and primarily resides in the connector

20 104 terminated to the cable 105. As mentioned earlier, high
speed cables at present may be manufactured to operate at three
distinct data transmission speeds of 800, 1600 and 3200 megabits
per second. It is beneficial for the electronic device or
computer to know what speed cable is being used so that it may

25 utilize appropriate circuitry to handle the data transmitted in
the most efficient manner. In this regard, and in the broadest
sense, the connector assembly 100 of the invention is provided
with a feature in place within the connector that permits it to
identify and convey information to the circuit board about the

30 status of the cable, such as its speed. It is contemplated that
such status information not be limited to only the speed of the
cable, but may include other information as to peripheral device

and/or circuitry on the upstream side of the connector 104.
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170 is engaged with the receptacle connector 110. The grounded signal
termnals 140, 141, 150 (as well as the other termnals) may be considered
as "fixedVOaMHMal s because they do not nove 10 during UM and

di sengagenment of the two connectors. In the schematic views of FIGS. 9A

and 9b, the s "Qné egﬁ?o@qr Efr bEPLERS edtiGe, MRYADL € sl NAkS cdeggr | bed

abovg, whil e ctangl es adj acen t ‘to themTepresent the fixed"
t er m nal bodhsofl tieel cmme&:.tor%l& aand Illm‘ @reapioviided wzrtl'araotplaer Phport ant

aspect o pre I.nyenti ok I _EOL ture is
provi ded st tgflﬁemconnetc o\cf)lr Qtael's:glgﬁ%%' ?E?%%eli;er?dg%r ?ﬁ#?y re'5| es |RL§§
connect odezect 04 trt n:imairedepoache cailexrttd@s 11Asthant ismenhndzd ttor théi gh
speed cabl es,at present .nma nuf act erate at hree di stinct
dat a'sdtralll"’ﬁrf‘ggftsl %%?)‘é’é%&%%%%gﬁ ﬁﬁ’?zﬁg gﬁga’mf‘o % econd. It is
bengf I Ci &Ierfr@halbauﬂleaier @dnfedesd Cieo (@ qxmiypdt én  the keorewittabogpded cabl e

I s being dsoth S5 utilize.a Late CII’CUI'[I’ andle

t he data“’bj‘l"gﬁsm‘?t‘é ?Ih °ﬁ§ n%g? ARG é‘r’#%ﬂ'ﬁﬁ D eriats ﬁ'éta"?d and in
t he b(r]I og(i}:e:&heﬁﬁeﬂfseo d f@mmectzm:cma:mltmelaﬁlroﬁlt Heoaxd.entAisosuch,

provided wth a feature.in thin the connector t permts it to

i dentify EﬁEeCBWQeEIe’f‘Wﬁ'aFgg ﬁ% f%céepg:larcg& f’°883?5°5b%]3f at‘%e°g6ys?3t us of
theigabl g canahlasw trfedei®ed ant trsnsmit alel atedus himformaticnt firom

I nformat i t be limted_ to onl hthe%%%d of the, cable, but may include
other in nﬁ PEnCROEF FetPFnEP aH A RRAER ST, on the upstream
S} d?hof ]Ehet Cﬂnﬁgﬁégéorﬁ'%ﬁorlﬂomﬂéﬁﬂr@@i% aat:as?%ﬂwa&mwe embodi ment
0] Is feature, ,and as shown in_FI G_9A 0 onnectors 104 and
110 are [FE3tPTECis 9PV 38 F1GF 12t at TRE i57RGY F?O%B{Ie‘?{n% tl"‘gabel ed SD

in FIG dnnketorspeedis dalestrated E&lesu@ﬁenbaakeaﬁ@étm @f the that is

nmounted to the 5 printed circuit bo 102, one of the sta i i
15 termlnalsp On the top row © t e connector, a paf} gén%eaghgrnatlon

information terminals 202, 203 are held within and project
rearwardly from a series of - connector housing terminal-
receiving openings 210. In this embodiment, the status
information terminals 202, 203 are flanked by pairs of signal

20 terminals 140, 141 that in turn, are positioned above associated
ground terminals 150 and two. power terminals 205, 206 which are
respectively a power out (voltage) and a power return (ground)
terminal. In this embodiment, a nest is formed (not shown) in
the interior of the connector housing 171 that receives an

25 electronic component 207 which is applied between the two status .
terminals. Also, this two-terminal status information
embodiment is particularly suitable for instances where no power
terminals are incorporated in the connector.

The component may be any suitable component such as a

30 resistor, capacitor, resistor-capacitor, fuse, etc. that is
‘suitable to modify a signal coming from the cable in a manner to
indicate its status. This is further explained by referring to

the second embodiment of this aspect.
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termnals will be connected to a ground in the circuit board, while the

ot her of thevgév\?o%tatus information termnals will be connected to a
specific cir@Qi%®8% the circuit board. As such,  these t wECEEBWIMMs and
the receptacle connector 110 act only as 10 a conduit to receive and
transmt the st | 1§ ory|t ico r {6 Rl 49 r circuit
board ci rcwtryﬁﬁgplﬁ% c?%ngct@%% %ﬁo“ usi ﬁg sucﬁp&n?ﬁh% 8ﬁeé %Itr‘ m%r?al
feature is hAvdng Rnsingle antﬁhelmmm péfmixialt 282pkegoctateect or 200
is illustratedot9efhow the arrangement of the 15 terminals. On the top row
of the connector, a pair of status information termnals 202, 203 are held

wi thin and proj gie. ?Eaﬁqmwcélbynﬂmr l:he mfrangmmtoafhbet&nngﬂlseﬁm nal -
rrbod tat us rymation

recei vi ng | [
term n%l s %‘gg g oé%g qanke ti‘o%si rls {:’g?{bl efﬂ“‘?@?n?%%lgasiﬁ?enlu
that in tumovedr EOpdsetou.’umdrabowﬁ tmdmaatseaind grsodndukesatadlss 150 and two
power term, I whi are respe vel y a_power_out volta and
a power retlglr%n%{J %%ngo%qg’etegr %Fﬁa?owﬁlh g*’k , a3 n%’%‘il g’ d
(not shown)reitarnt her i tcemidor (p6) ttk&rnﬁmaﬂeawr mw%ih%nliﬁ rhal m;agelaves an
25 el ectroni C c onenﬁqﬁo(y whi.ch i ppI | ed between the two status
terminal s. PEPRA it FH@?WF%’? MRUSIRI eRboRP ferfecess,
partizwl ar lo}t- speﬁﬁbj €290 thaBSéafsats Haei8eAOakD Wler LRENHORS HdRind
i ncor por at d in tr %onanga g The cgg&onent may be an¥ sui tabl e conponent
such as a 55“'?'8? ST¥ hgi slatus QFB‘?‘t’c%{bé&,@Ff"éFa f24%®; Sfhds PREE s
sui tabl e t @sBDgEf ¥ifedit@nabce o Nt ld1eELEER1 € Arponend FBHNEHat! Basi Bbcat e
its status. This js further égl ained by referring to the second

1

enbodi nent CEPIPRTEVE RFELEONS 190 D 252 9B6HB. FEpWDSel/ PpReBiteisxds £9r 14A &

14B i |l ust eabetai@d1I6f cRhYgcED ateOkwdS el 2581 NGEL, St at us
i nformation term nal. 252 associated therewith. FIG 9B schenmatically shows

t he angement The §lechrRALe ¢opmponent 260 may be a chip capacitor, a
chip resistor, or a combination of the two in order to form an

RC circuit, a fuse or the like. The component 260 bridges or
shorts across the status information terminal 252 and the power
ground terminal 254 in the embodiment shown so that signals

20 transmitted through the status information terminal 252 may be
modified to indicate a particular status. In this embodiment,
the speed of the cable is the status information being conveyed
to the circuit board of the device. In instances where the
electronic component 260 is a resistor, as illustrated in FIG.

25 15, the status circuit 199 can read the resultanﬁ voltage as
seen at through the status information terminal 252. The
voltage signal for each speed cable will display a different
resultant voltage at the status information terminal 252, in
predetermined percentages based upon the value of the resistive

30 component 260 incorporated in the plug connector housing 250.

Similar information may be read when the component 260 is a

capacitor as shown in FIG. 16 and the time it takes in the
voltage passing through the status information terminal 252 to

rise to a certain threshold level may be counted by the status
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5 this enbodi nent. The status information term nal 252 has been noved to
the other row of termnals and is illustrated as interposed between the
povwer out VPWNO&EX ni nal 253 and the power return, or grBfeHUSt0ABN ¢ or ni nal
254. As shown in FIG 14A, a nest 256 may be forned in the connector

housi ng 281 s, & J£G55%y, 10,00, 0PSNING 252 N3l Pl &NIS RGveE 00 over

the powef*§ ermnal status 1R n termnal 252. |
Thi s neswillShave &iiffedent téwes vEomregicbdngobhis compmaimid 260tagat has two

conductive portions 261, 262 _gn | 0 pQsi S fz0
electrically %%taac?rlertflg tﬁgn?&u%éesr ﬁ%a}%agéiggzgﬁ.éﬁ%q%eofgl éct ronic
conponentpaffivery dumuponemtpusadain ttdrg plugckppneetdostild4 for a conbi nation
of the two in.,order tqQ.forma RC cidcuit., . t like..The
conﬁonen?sﬁgﬁlﬁ?’r%e"?%& %’s‘?hgg?%u%clrrbs?s atﬁtemgt gg%@lﬁ%n oir‘}"ra?eit i lgﬁ f‘%—rm nal 252
and the poweempldtedcthaar theapr2oil eged lvf e¢hbogrerent siroemtiont may signal s
20 transmtted through the statyus_information.termnal 25 be nodified
to i ndi c &SR esPe?Fug‘.L'l b ﬁﬁté"SanéFﬁ%ﬁ?’,‘lc t‘f%‘%é%%é& g? t he
cabl e i sciierstat Uisciddse thiki pangei o) statvey dfformatimn cigcogntithoarby of t he
device. In instances where the _elect roni.z__ ﬁm“%ogﬁnt 160ti stamraesi stor, as
i || ust r at®g FRNRSELODBUCh agna fYasy @ SWIEGR OFob R A %R &% esul t ant
VO:idige &sldial&e? e tgowditgltohlet Séntefs thef petraphenal edexritd o2523théhe
vol t age signa or each speed cable wil| .di,splay a differen resul t ant

1 wel i385ahe

vol t age FEleNentiin \t FBrPRER ift RS pHs e Hned
per cent agegokasefon st lvakupapt dhea rdsicutity Eodlled onuirienth26p1lug

i ncorporated in the plug connector housing 250. i mlar information.may be
read whe®%t Hébl%n?fbﬁ'fé‘?ﬂt%ﬁg’i% 38 ‘é%f?éﬁttegir wg’?nsﬁgﬁnc?weﬁt@r 18 Qﬁge?he |
time it 43k@sahNoppeingg) md@dngassnmertidy taginghe ebwblimemiaaynatavas

termnal 252 to rise to a_certain threshold |evel be counted by the
st at¥s - Jofepratien Ry BErluShBF 183 JETHNARGY %?95 'gEX'fLFFe c&rtcél&i%t “Board

102. Di f fgeepl reRee boatd £5 asWshibh Nadtee Grfdsenentintenesol afenioveshithg t hi s
t hreshol d vol t age. \ . i s
status aspect from the circuit board and moves it into the plug
or cable connector. Such a status information terminal is not
terminated at all to any component of the cable in that it is
20 provided to complete an off-connector circuit. Such a terminal
will be incorporated in the connectors at both ends of the
cable.
The embodiments shown in the drawings illustrate the status
information terminal 252 being bridged to the power return
25 (ground) terminal 254. Certain benefits are obtained by this.
structure, such as the isolation of the status information
circuit on the circuit board and the minimization of radiated
emissions off of the overall connector assembly which would
occur if the status information terminal were shorted to the
30 connector shell (ground). By connecting the status information
terminal 252 to an internal ground 254 of the connector 104, the

signals on it are entirely contained within the system and are

less susceptible to the inducement of noise.
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The aforenentioned uses are exanples of the use of a "passive" conponent
used in the nnector 104 for 5 association with the_status

i nf or mati on Vﬂé?‘?ﬂ“ﬁ% 252. It is contenplated that the prPGPPEga¥Bs the
present invention nmay also enconpass the use of an "active" electronic

conponent in opfercduld BEE8a8KoM @ HARERERE £iS i BEOE OBh{ QN rfgaioggi tion

by the connectgr such as_a fuse, a switch or the |ike that may ndi cat e
[

the power EBRdPYi'IE SHLIPAL BRIT pHeumdsddEP c owy tet Rer sorepeldiring the
i nf or mat i 0BighA1H 0k durEre BrbaSLRAGRE th@es§£ﬁlé’§iaf'o%8¥3m| e&rﬁa}ﬁ;{aa{i‘ Iagh 'S

part of a circuit formed within the pl ggﬁ or cable connector t .
conpl et ed FhERet ¥R atodsast opne ofindtheddififerentriadpsdgnal, pakts mrezenmect or

havi ngs a caEBht BAtYY thbabisnab iggg%gegsp,gufﬁuqigg' nbial nj'[n%é &L pated to

a status circuit_on the circuit | 1€ present inventron
renoves t h&8othtef (hepdiféerentinl paixi r cBidwear ¢handconsiesudtticnntoul e

| u or cgahl tatus i ;08 .t Lnal is _no .
!toer?n' nat edggtﬁztf?m?ﬁqgl%§a%§%%%%r% gl ?ﬂe'ég%g% etnidngfhg%g%%&l saSZ_B' S%OVI ded
to conpl et Bight dtg -experéenced cin euibbarduod-loardr conakctor | dpid dardonpor at ed

I n the connect at. e f le._.The.epbodi nents,_shown_in the
drawi ngs ill us%cg%l?ltoﬁg&%hggg l%cr#grgﬁa@%nsettaé:ruﬁi ﬁgfqg%?:b%} n Brf"ﬁ‘agd to
the géwer pever n(B5 PG otexdhinadsniinabngSocatdnaandbeoefot i e obt ai ned by

this stru he .i sol at.i on_ of e status,informatjon, circuit
on the ci rgéﬁg%to%réggggn%hgmrﬁ % %%a??%hl%q,er ggﬁﬁfaeﬁsn{e’rﬂ”g:é ns*bf#Sof the
overal | coppesibie dosbrbhy tid cliffenbdtial cignal phe:s;;;:ﬁd&ri togetnét on h
t erm nal tQ 3 onnecy, hel | .(ground). By connecting e
ste;t us i n:‘/\%{l&rra é|I%i;1tl§’tglé‘r n?‘%{;% 2 5 0™8n %?czcrrﬁszalgﬁ8hﬁﬁ REFSREERE¥ S connect or
104, the Thimaloseness pemnid ithel yoﬂﬂéﬁtﬂimdo%tzbbtfgﬁ:gsg% %y&té%q_?%as%ed ar1 8490
| ess  guscept | to_the inducenent of noise. -21 WO 0O I

One (%ul d a%ié%‘ gzhhgr f E‘flﬁ%u‘gg%c&?nﬁﬁ?grﬂﬁ?%e?ﬁgn’ﬁ?lwq (;ie size of

the connector.

An example of this signal isolation and of the
incorporation of multiple connectors of the invention is shown
generally as 300 in FIG. 17, wherein three individual receptacle

20 connectors 301, 302, 303 arranged in an inline configuration
within an external shielding shell 304. Each receptacle
connector 301-303 has two leaf portions 305a, 305b that support
conductive terminals 306. The signal terminals of these
connectors are arranged in two discrete and differential pairs

25 of terminals 308, 309, 310, 311. Each such terminal pair is
separated by a key 312 formed as part of the connector housing
body. The ground terminals 314, 315 associated with the signal
pairs are located on the upper leaf portion 305b and are aligned
with their associated signal pairs as previously mentioned. The

30 remaining terminals on the upper row may include power out and
return terminals 317, 318 that are disposed between the ground
terminals 314, 315 and a status information terminal 320 that is

shown interposed between the power terminals 317, 318.
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one of the signal pair grounds 150, but to do so would bring the signals

transm tte\g(aw%g&gh the status information term nal 252 P@Mté& at | east‘

one of the ential signal pairs where it 5 mght af si gnal
integrity by inducing noise into one or both of the differential pair.
However , ahhhSc£oNSEddiGiiion coul d be used in instances where no power
ground is present as what m ght be experienced in a board-to-board
connect or apph¥ dERREPReA I BFEVEARRYY,, AE REcALIREEIMHEL il HLGi nfor mati on

(SD) and;,40-PoNed1d A3 B ther FAdditadia eBanteEst i Oy and ikewabbdt he
connector housing (where the available space is limted), it is ossi bl e

to bringfrae the ferarmad shighdl 1% an dBERTYERERF /SO LateTk BEFPEFem

"quiet” fhgM afpefd Ghld idadk i AL S&ivARIaFRECELY Buch Tl sovd109RBIE permits the
connectors to acconplish their goals 15 using the m ni rum_nmechani cal

st r uct ur shasdd nedrstaiurtipa.si Fer ggxammie, c gnAeERBRicating ahgcsrérat hi s

signal i | qqiﬁp f N RldORhaf 5 i sRirechoesaef the

i nventi o?llgll:ggg}go qz;ée)r?gtrttaaﬁl;bgggs%%{{l n FF&Q Jiémé%\h%cgl n three individual

r ecept actba(Omaypninclusies o3@1or3uore 3o ckrigadedevices tnigtfectonfi guration

Wi Lhin ap, el etflnadlidldhig caiichly ibnahdeNpbehenh Al rRANgRROr 301-303

has two FFear portions at supp conductive term nals 306.
Thalesi gnauteer shimlds.of these connectors are arranged in two di screte and

differential Pg%;%t%%l%f, tt;?lxlég%gg#tgxr' el g%ggmrﬁlg?uﬂ%tiﬁﬁ% guch ternm nal

pair is separ a ‘ke part of the connector housing
body. Theagacibor tandriprevide]a medms #finy &Caruyrant hte Heloyw pesweepathe are

| ocat ed qn_the p . I Qs 59 g ﬁp&%{: with their
associ at é&ng?gaﬁa(? %%E%éaggggg?%v%}g‘?%mnt Pgngga!:ﬁr e 30 remaining termnals
on the upjeernavively. gl Rfenptverk staulshive peilined afing & Fepistaw t hat -

ol R BELRED 6 Fesuatnd Sl aalla: AR aoile
ter m nal sutEnt818o tIRY oibed1sbebh AT Fubseguesdp to the conductive
' case of the equipment, thus minimizing radiated emissions.
In other applications other electrical components such as
metal oxide varistors (MOV's) could be employed to provide over
20 voltage protection and controlled spark gaps could provide a
predetermined arc-over path for extreme voltage transient
conditions. Other components and variations of components could
be employed to provide a wide variety of additional functions.
Traditionally, these functions have been undertaken by
25 circuitry on the printed circuit board which takes up valuable
space on the circuit card. 1In the case of high speed and
extreme speed interfaces, this circuitry increases path length
and thereby typically reduces the quality of the function.
Turning now to FIG. 18, one embodiment of such a double
30 shield structure pin 400 shown in plan view. As shown in FIG.
19, the inner shield 402 is essential within the outer shield
403 and is separated from it by an intervening insulator 404.

Each shield 402, 403 may be provided with connector tabs 406,

-23-



Co neator Isolation As nentioned previously, and as illustrated in FIG 2,
I nner shield 123 on the receptacle connector 110 is isolated fromthe
external shiv¥Q@VeB by an intervening isolator nenber 5 1BOT/USU6H9490 ar e

di stinct advantages to such a novel double shield construction. For

exanple, a nicating electrical, network npy be established between the
i nner and 3@?%&% é‘?aé(s;%e PR& ?T%f]ier?(’fF:&ﬂ@iHﬁel%reﬁ?BPBegFe‘&}?‘?i% devi ces

to effect aniplesleiwyatineed el ectrical relationship between the inner and 10
outer shields. For exanple, the electrical network could utilize a

capacitor and pPRFIRTE ABYnReeFedaEoc dRFERECRRETY Sepahigkd® tiRgetPRfer and

outer shielthe WBthedd! @ukhnds e cdfdQitbr ofl étidRldonBbitend) d¥arRRicea! K
could be utilized havi % a resistor 15 to dissipate ESD charge and the

capacit or tEOTsREMPIR: MBrEetly ke dliss te Ehtetifer I8hERe SPRPEMSEEGRENt |y
to the conguekl Veo-ERS@cRE EBSmCSRIHIRAb] et Bttty £ §9d ridirlead

em ssions. |In other applications other electrical conponents such as netal
oxi de vari SEEFYiE W%‘ﬁ EBuPHiReed WHEREILPRITDr4AR @& Bherlikm ifol t age

protecti on @RdcLPP I ¥UalcBEaS LS tnd Hhnetbd MPUSRNR BLEISRIIHSQE22r C- Over
path for extrene voltage transient conditions. Oher conponents and

vari ati ons 48P thesrhnesEyinguserch©efpeogiictit haarddeoa andeeduciagy of
addi t{gnal F QNS agLid : ; [ ; undert aken
by A C STy o B e e, drpERE L e AR et b
space on tIf@nGH%-!t card. In the case of high speed and extrene speed
interfaces, th'?l'lxc%';fi G Y mbSd£ 4505 mBt Pnl Al @ut%ngftbf%,e%st xpheal |y

reduces the quali of the function. Tdrning now to G 18, one enbodi nment
of such a #Wédbleiewdhehtabd 494 uckllr efpthe 4000 sHdwAdEn49? ard0A.ewThas shown
in FIG 19, | Uk b6! fs 498 uS aES | al_ it bi € Lgld 403
and is sepgﬁg{:‘ggtfromeftsla%§ 'gsn | ntv}élr \7§n§§g£+%sslﬁyz§1ttegrBﬁ%%%%ﬂ@ﬁ#ﬁl d.-402,
403 rify beeptber dude wiabh ¢0fnectthe edbstnOBic copponents 428 are

attached.

In the embodiment of FIGS. 23-26, a metal blank 400' may be

used to form the two shields 402', 403' as an integral assembly
that provides a direct electrical contact between the two

20 shields 402', 403'. As shown in FIG. 25, the inner shield
portions 450' are folded in the manner shown so that they lie
interior of and spaced apart from the side walls 452', which are
folded from the dashed line position of FIG. 24 to the final
configuration of FIG. 26. A rear plate 454' with tabs 456' is

25 provided for further connection.

In an additional embodiment of this invention, shown
generally as 500 in FIGS. 27-29, the inner shield 502is formed
geparately with mounting feet 503 (shown as surface mount feed).
The inner shield 502 is positioned interior of the outer shield

30 504. In this embodiment, as well as that of FIGS. 18 and 19,
the two shields may be connected discreetly to the circuit board
or other structure and thereby give the system assembler a
choice in the type of communication between the shields to

obtain a desired level of control. A shorting plate 510 may be
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k WD 01/ 06603 PCT/ USO0/ 19490 407 which may be used to electrically

I nterconnect the two shields together. A network may be used to

i nt er conne? WH&Sshi el ds together. The methods (such aFEYSIYEAI or or

ot her conponent) connected, 5 for exanple, directly to the two shields. In
t he enbogdj - 34 of ,f ' | Lt i gid
printed glbggﬂ%df C{{)ooﬁgfﬁgﬁggr%%%l?vnﬁr {o%gggog?dﬁﬁga%%ﬁ%%ﬁbkéxfg directly
attachedapd ttke cogmescsbieddd-to the two shields 402, 403 thereby saving
space on the circuit board 102 and reducing 10 electrical path length thus
i mproving the quality of the function. The circuit nmenber 420 may i ncl ude
cut out s ShQrtime oihfibe Powe e et abs 406, 407 of the two shields 402,

403.. The cir i @%%er A s as chayi I 425 whi ch
15 esither ‘t he aébr}s 3?“6%% el ec \rgoér?i gfcgﬁ%gﬁre%%sﬁ%éé a?%léﬁf a% %d. In

t he enbodenexenplifEle@Sby23ndthen emticadimehinkhdH@of mebhebeewoupewetro form t he
two shie ' '_as.ah integral . I rovides 1 rect
el ectri cgg%%n asc’t Aiﬁgtav?geﬁaf héelr% V\% %1@%@%?@56’%&{?& Af%’?% ‘(-_5—1%% gﬁgl\g\ﬁni n FI G

25, the thaecomieadat hpostingnsf 45t hear ¢hkopiled conndutaranodr oshthe so t hat
they lie__interi.or of and spaced art fromthe side walls 452' which are
ol ted  FORRIRS T, ShentPiaiPEEEy S, pobPlAg Pt el ok, FoRasaf P i at on
of 16l G 26sevblrariyhl atecldbdt vhd fdldlowiAg6advanages:oviidedtf or furt her
connection. .ln an additional e‘g‘Fposdi ment soé th(i)f lovention, shown generally
as 500 i IRHIELSSAYSE PRESPATY HHidryss0%; Yot sRoms S XpaFardly with
nount i ngtrersfé&fied dromnthe sirdwite boawdt theedgh tHerecdmmeetoshi ¢2d H02 i s
positioned_interior of the outer shield 30 504. In this enbodipment, as well
D%t hat SPERPLERER, o comign “SHind HsTemeB otk MU CPRR LT cr ot y (0
t he circirbmbetts ighalotbemnisialsicirliorderdtbheisiyi £8 \ehyt Ae spitage assenbl er
a

15 gradients occurring between ground and power terminals, PV and
PG; and (3) it protects the connector from induced voltage
“noise” from exterior electronic devices.

Noise voltage induced on the power terminals PV, PG will
tend to affect the differential pair terminals TPA+, TPA-, TPB+,

20 TPB-. By placing a capacitor (220) between the two power
terminals PV 205, 253 and PG 206, 254 it is possible to keep the
power terminals at the same AC potential in a dynamic condition
of high speed data transmission. The effect of this coupling is
to minimize any noise voltage between the voltage power and

25 ground terminals PV and PG in order to minimize noise coupled to
the signal terminals.

Although the description has largely been described in
terms of a cable to circuit board connector assembly, it will be
understood that the present invention is not so limited. The

30 connectors of the present invention may be used as “docking”
connectors, such as those used to connect an electronic device
such as a computer to a base station, or to commect two

computers together. This invention may also be incorporated
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choice in the type of comuni cation between the shields to obtain a
desired Ievibbﬁ&) ntrol. A shorting plate 510 may be -24 WD 01/ 06603

PCTI US00/ 19 gﬁ%lied to the outer shield in order to bY¢HERI0EU ¢ he
outer and the inner shields. Shorting of the Power Terminals 5 In another

| nportant 2AHe Wofd-1de bBL S Sty 11\ eRhERLor & e RS 1 fYEIRLd | ngher
enbodi ment thereof, the two pom}gr term n%ll-s, BV aﬁd‘éPG éar é‘%f%é‘?t |8\£/el y
coupl ed tofedtes iRfrMRtipnelg slasdaedr housi ng of either the plug connector
O O eine Lecept Aaiacornechiectia thhaarinld BY POVIMRRiG ggpoect or
10 assenblg with at least the follow ng advantages: 't mnimzesS noise
caused by BpeRishrwmaendodeagetbdd.omtbwihl be mpperent eto frlorse skidiledui t

boardet hro t o i [ S: .ef erence
For par st Hc o naary fhenged dre mBfih ACMER g BT THECRE 2y
AC vol t agevisheptadlensrsingcfrom ndpebepietn of dived invenpbwer ther micopksof PV
and PG apflsr)id ladtiabachs LI JpRANAEROL L L@ | nduced vol tage " noi se”
fromexterior electronic devices. I'se vd* age i nduced on the power
termnals PV, PGwill tend to affect the differential pair termnals TPA+
TPA-, TPB+, 20 TPB-. By placing a capacitor (220) between the two power
termnals PV 205, 253 and PG 206, 254 it is possible to keep the power
termnals at thesame AC potential in a dynamic condition of high speed
data transm ssion. The effect of this coupling is to mnimze any noise
vol t age between the voltage. power and 25 ground termnals PV and PG in
order to mnimze noise coupled to the signal termnals. Although the
description has largely been described in ternms of a cable to circuit
board connector assenbly, it will be wunderstood that the present invention
is not so limted. The 30 connectors of the present invention nmay be used
as "docking" connectors, such as those used to connect an el ectronic

devi ce

-26-



such as a conputer to a base station, or to connect two conputers

t oget her. hSnckdqivent i on nmay—al-se-be-incorporated -25 | 03
bey Usoor TG et ol _

I'nto board-t tyl e connectors where i1np
mat ching or status infor matlm ‘mﬂuw"m\hl |l e the preferred enbodi nents
of the |iQuenhdon have been s u & ed, it wll be apparent to

those skilled 5 in the art that changes and nodifications may be nade
therein without departing fromthe spirit of the invention, the scope of

which is defined Ay tje mpeeded £bdipFoviddtg\\@ 83ARE60Fon BEeER08/ 19490
1i'HJ11 1111111223112221 1 1, t 1 C1 %gﬁza - L Ms 1. An:%éggfonnector for
provi di ng a conne®@TdFHAEEERIGN BRI A &nFLTFBAt et d YaYcPFEcui t
board by way of & indHeaRéeRRhEIcERREEESO motRtaledot ehé Neifddi®Uibbak@ard and
for detecting status information about the cable, 5 said cable having at

| east two di sti nc?adiiffadarerEing ;ftRigHe IREoTRAtLer Rt Wi GPAfed with

the twogsignal wWd£$, cdblleS ha®iflgSLE OTKhdIOWRb Wikesnct Neiddd1Stwipayer wre
being a wire for supplying voltage through said cable and the second power
wire being a vol t23Rf 9n& @RVRE Heferengn agseréared wobprihe e sagnalsi ng;

the connector hougi gk, kel BAdasdebid PowdirSWiBeL, ShNBirdteiivBal s for
termnating to said cable signal wres, a ground_term nal for termnating

to said cabl e 15 WeRiRELNG ar whEe, £o7 raupplydnge¥shEage vietrquansadfs f or
respectively ternggatd Rghd @haakdcsad| Soudy HiraNBe RS 0N 0o RUMRY reLiE: said
connector housing further including a status
10 wire, the connector comprising:
a houéing;
the cohnector housing including a pair of distinct
signal terminals for terminating to said cable signal
wires, a giound terminal for terminating to said cable
15 ground reference, first and second power terminals for
respectively terminating to said cable first and second
power wires;
said éonnector housing further including a status
information terminal disposed therein in proximity to
20 . said second power wire, said status information
terminal and.said second power terminal being shorted
together by an electronic component capable of
modifying voltage transmitted across said status
information texrminal, said status information terminal,
25 second power terminal and electronic component forming
an open circuit within said connector that is completed
when said connector is mated to said intervening
connector such that the status information at said

cable may be read by a circuit on said circuit board.

2. The connector of claim 1, wherein said status

information terminal and said second power terminal are

~27-
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information term nal disposed therein in proximty to 20 said second power
wre, said at information term nal and said second power term nal being
short ed to%‘&‘”@?‘oﬁy an el ectroni c conponent capabl e of RFHPYIHNY vol t age
transmtted across said status information termnal, said status
 nformation term Nah; sgouctPaand: RONEY.- iRl bial: il €a36! hBHLEgOMPONENt
formng an open circuit within said connector that is conplet®ed when said
connector is mated ivchided annesyeextendiognadiaeanis selidt Bhatude stat us
informatign at said;,gahl8 iTRY sad P [ | saL ¢4 Cl it board.
2. The co%nect or ofl% al m%ftgﬁmﬁgge%n sal éog?gt%%ﬁlh?ﬁgl’rrg%?%nﬁ%%m nal and
sai d second power treesivdingasaid-¢elechronigheatpdientBébar®epl aced 1111111 |
LTI IN~I 1111 WD 01106603 PCT/ US00/ 19490 di sposed in side-by-side
order And said housing includes a nest extending adjacent said status 5

i nformati on and.secOmel qumnectoerof nadladm 3ai vhewsin saddesvatgs sai d

el ectroni ¢ conponen i,n ... The.connector of claiml1, wherein said

st at us infornationi?éégﬁﬁgéPhan%r%%ﬂﬁ} &8 oﬁﬁléxﬁﬁﬁpnﬂePﬁVﬁﬁlte d

| ongi tudi nal | y t hr cexttershildngbtudixiallyhehsough sid senfeoest isdmds
transversely to said status 5 jinfor ion_and second power termnals. 4.
The connector of cl@t Sf,lg\/vﬁgféi %s% gf%?ﬁ%erﬁ%yo?’ﬁa?%ﬂ 3 HShal and
sai d secoAd power tifformatianeand parethdapawér ftexmimath. ot her and are
aligned with each other. 5. The connector of claim1l1, wherein said

el ectronic conponent includes a resistor. 11 1111 111 111101 111 1 1 1
11111 1 1 4. The connector of claim 1, wherein said status

information terminal and said second power terminal are
spaced apart from each other and are aligned with each
other.

5. The connector of claim 1, wherein said electronic

component includes a resistor.

AR

N
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LS ------------- Thi s Shy f Relaced -28 WD 01/06603 | 1111111
LA "1 terer o IIIIPCT/ l‘[ﬂimMSG The connector of claim
1, wher ei W6 ect r oni ¢ a capaci tRsI/USp0/194%

connector of cI a| m 1, wherei n sal d connect or ~ includes a plug connector. 8.
The connect o 'a'c@n%m\é’egrg# LA OUALEGH NS B By al T LY of
cavities for d t'her ein, eac davities recelving one of said

di stinct signal dmunealts;nglmmae:amanatprfl rst and second power 5
termnals and said status information termnals therein, each of said
abovenentioned termnals having a spring armw th a contact portion that
projects partialthe ennetteacdf saiaincadyi wher8in /sriditaginniegépt connect or
for mating with an |ng connector &0 provi de a connection between an
el ectronic device %@%5 PLES SRS d-‘ “t'he opposi ng. connector being
termnated to the circuit board and the -5 el ectronic device being

t erm nat ed to t he_connect o sai d i.ntel ent . connee SQaP n
connector bBdy, HPHITHERS 5:9 0 3 %’rﬁﬁi’tﬁw 5?ﬁ?n%?]s Ll'h Dot e én%i g?sh
connect or body, tdhelwalitgl sflm\i'itﬁle’sg formedasheréim, mam:rofesaldnals one
of the two power termi,nals 10 atermnal t he ot her of
said two power tEY BT RS rﬁ&?ﬁ‘énég &ﬁePrgF&an tEF IR s,l%i tage for
operating said elwsinionrile,dgyroand b&m:iaﬂanfﬁrstedndtémoeﬁ)pmbmrsai d power
out term nal and ret ur ni.ng fr.om ectroni c_device via sal d power
return $erninal, inalg PﬁPeFH‘Seﬁﬁat&‘&n&é’éPEP‘th%ﬁ‘ S PR 1 at us

determ nati on terﬁﬂéﬂuﬁ,uaﬁeht 6fl d34id aibdvemeneibned osminals having a

spring arm with a contact portion that projects

partially out of each said cavity.

9. An intelligent connector for mating with an opposing
connector to provide a connection between an electronic
device and a circuit board, the opposing connector
being terminated to the circuit board and the

5 electronic device being terminated to the connector,
said intelligent connector comprising: a connector
body, a plurality of conductive texrminals supported by
the connector body, the terminals including at least
two power terminals, one of the two power terminals

10 being a power out terminal and the other of said two
power terminals being a power return terminal, voltage
for operating said electronic device being transmitted
thereto via said power out terminal and returning from
said electronic device via said power return terminal,

15 said intelligent connector including a status
determination terminal supported by said connector body
for displaying the status of said electronic device to
said circuit board, said intelligent connector further

including an electronic component connected to said

-29-
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for displaying the status of sa
said intell i‘gent connector furth

Q414ge05 >

connected to
1111
of said

sai d opposi ng

opposing term nal s
of said elec

st at us
status circuit.

el ectronic conponené?éﬁg%%g

return termna
CoRBect or bodyppomingdesrmimedst ahldat seseivedreaid ofl eoid eireuit

f claim9, wh ' d
PEbracel S SHPELTTBHT ASORSoReR:

power
sai d
conponent .
connect or

12. The jntelligent, con
body incI?ﬁﬁé? Eongg?tt?ﬁﬁ

wher e sai

evite can

The Tt T 5

' jce to said circuit board,
ATHITREIRAS 0 =7 cc- o o
9 This Sheet*H#s BeeM Replraced ~11 1| BCYPIOPNYMG ||| |||
WO 01/ 06603 PCT/ US00/ 19490 20 status determ nation term nals and one
. d Hyo power t&é@d@'d%t%?m%&ﬂo%” .t%?‘ﬁg.]n%i s 9
i ntelligent connector, y en i'n
conreaesr tegrivabpearp FoatuancopenigtatsscbbseutityivdthEin

el I'Tgen nnec

sai.d ci rcuht

13. The intelligentbe aetechdiied byt |saiid 9irvhet doardaicdates et FAIitC

conponent

IS a capacitive conmponent.

claim9, wherein said electronic conponent

The intel | i gentocormectioredligdti Bchinevber b Sl 9¢! FEEFON Gag@TPONENt S

ent connggéor of. claim9, wherein said

sy Faph stakperdearmisahion

a fuse conponent.
el ectroni c conpone

Repl aced

11.

12.

13.

14.

15.

16.

1%: The intell
R TIEGi TIP

ofieht

14. The intelligent connector of

IS a resistive conponent.

terminal to said power return terminal.

The intelligent connector
connector body includes a

electronic component.

The intelligent connector
connector body includes a

electronic component.

The intelligent connector

electronic component is a

The intelligent connector

electronic component is a

The intelligent connector

electronic component is a

The intelligent connector

electronic component is a
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of claim 10, wherein said

nest that receives said

of claim 9, wherein said

nest that receives said

of claim 9, wherein said

capacitive component.

of claim 9, wherein said

resistive component.

of claim 9, wherein said

fuse component.

of claim 9, wherein said

switch component.

onent

S gy 58

I's mated to

LSald chreutt goa d so that said
etern1n§3'by 8af¥ Circuit board
10. iffted liigest | cogmmctoendechatedft«clsaith Sppodiatei N sai d
tssgﬁgd statgs det erm nati.on

i |
RFO8 eHedlE i@lerofedl i

to said
I3 wherein
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111111 WO 01/ 06603 PCTI US00/ 19490 17. The intelligent connector of claim9,

further :}be‘ﬂdﬁ@lﬁ at least one pair of differential sigalysgisdsonal s and
one ground termnal. 18.. The intelligent connector of claim9, wherein

said connector body |ncludes a plurality of openings disposed therein,
each sai d openi ngTh«tEniliggentngonnetitat lof chrdugh, shixthniecivdibady and

> recelving a singy e ol% Uneoady! SF ggi?ée§ehQ§g§' BsaRL Lo haaanags! or

body further inclUdes a tecess exten transvers openlngs said
recess receiving eﬂécbraﬂn@b&emmnnatonponent t herein. 19. The intelligent
connector of claim9, wherein said intelligent conponent is a plug
connector. 20. The intelligent connector of claim1l9, wherein said

el ectroni c daei.ceThs intosillligeher obnatetby eofsaildipl 8g whersgrtsaidand sai d

satus 12 g per ol g s LGB bl | 1T
disposed therein, each said opening extending
longitudinally through said connector body and
5 receiving a single one of said terminals therein, and
said connector body further includes a recess extending
transverse to said openings, said recess receiving said

electronic component therein.

19. The intelligent connector of claim 9, wherein said

intelligent component is a plug connector.

20. The intelligent connector of claim 19, wherein said
electronic device is a cable terminated to said plug

connector and said status is a speed of said cable.

* < L M s *
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