H GH SPEED, HI GH SI GNAL | NTEGRI TY ELECTRI CAL CONNECTORS FI ELD OF THE

| NVENTI ON [ 0001] Generally, the invention relates to the field of

el ectri cavocoowmeaisors. More particularly, the inventi onPCelist@s/ 0236

i nput/output ("1/0") connectors that provide inpedancecontroll ed,

hi gh-speed, lowinterference comunications between a conputer, for
exanpl e, and an external device, such as a printer, scanner, or the |ike.
BACKGROUND OF THE | NVENTI ON [ 0002] I nput/output (1/0O cable connectors may
be used for electrically connecting a conputer with an external conponent,
such as a printer, scanner, or the like. [0003] Sone such connectors

i nclude one or nore termnal trays that include respective |linear arrays of
el ectrical contacts. The electrical contacts nmay be signal contacts, ground
contacts, or a conbination of signal and ground contacts. Typically, a
plurality of such termnal trays are arranged relative to one another such
that a two-dinensional contact array is fornmed. Li such an arrangenent, it
may be desirable to orient certain of the termnal trays in certain ways.
Failure to orient one or nore trays in the desired way nmay result in the
manuf acture of a faulty connector. It would be desirable, therefore, if
termnal trays were available that mnimzed or elimnated the possibility
of assenbling the connector with a termnal tray in an undesired
orientation. [0004] Some such connectors include a printed circuit board

(PCB), suc I Zer. , . I trical
cont et 1 sAGRLSPEEH BT SIERAT, PRGN b CHRIGRY ¢onREC TR

sol dering may be | abor intensive and expensive. It woul d bedesirabl e,
therefore, if connectors were avail able wherein the PCB could be retained
witin nme connector without the need for soldering the PCB to the contacts.
[ 0005] Sone such connectors include interfaces to one or nore cables. Such
cabl esFEBII O THE IRVEXMI&N el ectri cal conductor encapsul ated in a pol ymner

coating. It h&&]Of {iﬁlﬁe&? > It]%ealﬁvgrgltogl r?bllu{éQ ko tha ffé 4 5@41&%%03?%&&%&

t oget her, I'n"a manne ress on the
cabl esyarRMYNRMN Ghrvdittfon! rAMERTd ﬁbh{/&ﬁﬁlﬁ](“ﬂm) WnRe&sis thn\pemld@nnpedahwes an

el ectrl cal cable connector that includes two or nore el ectrjcal cont acts
at t achesgitrotieds highespeed, Jpwtinterferenegeonmpnisatignsbetveqea @ qompaiter ckon fxaprle

an external device, such as a printer, scanner, or the like.

BACKGROUND OF THE INVENTION

[0002] Input/output (I/O) cable connectors may be used for electrically connecting a
computer with an external component, such as a printer, scanner, or the like.

[0003] Some such connectors include one or more terminal trays that include respective
linear arrays of electrical contacts. The electrical contacts may be signal contacts, ground
contacts, or a combination of signal and ground contacts. Typically, a plurality of such terminal
trays are arranged relative to one another such that a two-dimensional contact array is formed. In
such an arrangement, it may be desirable to orient certain of the terminal trays in certain ways.
Failure to orient one or more trays in the desired way may result in the manufacture of a faulty
connector. It would be desirable, therefore, if terminal trays were available that minimized or
eliminated the possibility of assembling the connector with a terminal tray in an undesired
orientation.

[0004] Some such connectors include a printed circuit board (PCB), such as an
equalizer card, for example. Typically, each electrical contact is soldered to a corresponding

contact pad on the PCB. Such soldering may be labor intensive and expensive. It would be
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defining an edge and a side wherein the two or nore electrical contact are
positioned edge-to- edge to create edge coupling. A gap between edges of

t he two owormee2edsectrical contacts is about 0.2 -0.7mMmpTRwSaasacand
contacts of the two or nore electrical contacts carry signals at a data

rate Qfqsigabtf tLdrhif dPRhEetoR weas FNHaBlelpidr@h ehaCB b By reliicd vatee tiel cal
contacts maybe positioned adjacent to the first substrate with a no shield

t her ebetmestor. willivat Sleawed farsoldsong dwtRCB o Hetchnisetsst r at es def i ne
differenti 3&{9&%%%0&1&{) gli,cilzzgtglgc% rﬁ[ifecll fe{iﬁt%ltfagelégc?]tgrrlg E)remtope c:#%%t S%I‘F%agﬂegooes] ]

An el ectri e’ nv I"on nay SO I'nc e a

conneclpicalliPieiudd af BRcRichBEdHdabr édcaysul #ediniesbipinbheontiap. itris eftérodespablbi on
of the connector defined by the housing. The term nal tray may include a
tray bodynigdeleplityefsnetedblesdpgsharrandtabrpde teaefqagiher w2mapasy thd fyriftay

have a Ig Cnhth%)&lﬁgéji ng therefrom and the connector housing may define a

| at ch ﬁlréa ge(i)w ng w ndow. The |atch and | atch receiving w ndow nay be

di sposed such that the | atch engages the | atch receiving wi ndow only when
the t eSUMMARY @F THE BEYEENGAOM the housing in a preferred orientation.
[0007]] The termpal tray.may.include an el ectrically condyctiv ont act
havi ng a col9H&t Jﬁw 1%‘f?§t1?’_?1§°t‘5ﬂ’(%§f %rhﬁlgdﬂ(g,?}o(‘?‘?‘g%é:ﬁ_}l’ﬁﬁc roﬂ‘ai Wgﬁltdg‘%&t'qoody
and a hogrd e&&ﬁféaﬂ&ﬂaﬁ@ﬁta@ﬁ&?@ 4 frst B CRBNBE 1S oMbl We@iiehl cdhectdeashd
receiving end of the contact nay be adapted to receive a printed circuit

boar d defohirigoaneedee ting afsfdecilemein phetywnranesn etegiioph ¢antasd ard nasitionededged- 0o

t ai h inted circuit,board bet .
[ Goos] cde o PiAREEEn PRI Eah 23 PR Oh TR L P R Y Bt M aPediads A
t hr ough - resReE Ty adReBhteoRRYS T8 twbte nteb kRstrivalcdneadnucuiyesiiorals @ akiatad such

that respective portions of the cables are restrained from novenent
r el at i xate of2-bhEb&rumiae. A Fheond sHbstiris With EVQ gemaryletineal SORRES MFYaS whi ch

The._sceanrednacortEedysihRidl 8 neiRId e Re e A i BB 8 P o

OF THE, RAWSNGSS 1800 fickdntiallsi g pairs thewn aexceifspt @ibetmite d substratet a connect or
according to tne invention. [0010] FI Gs. Zglgegind 2B depi ct cr%sd%- sect i onal
front and s[0986}i eAseleptgisplsonngaipnaccerding tp fhasinyeniton maysq jncide,a conpREior ¢ o

an ex aﬂ&lsﬁlgea%%%ﬂﬁﬂﬁl dy RGOS RhiRan Q5 don B T Rohibetstidefled by the
housing. The terminal tray may include a tray body made of an electrically insulating material.
The tray body may have a latch extending therefrom, and the connector housing may define a
latch receiving window. The latch and latch receiving window may be disposed such that the
latch engages the latch receiving window only when the terminal tray is received in the housing
in a preferred orientation.

[0007]] The terminal tray may include an electrically conductive contact having a
connector mating end that exfends beyond an end of the tray body and a board receiving end
opposite the connector mating end. The board receiving end of the contact may be adapted to
receive a printed circuit board and to exert sufficient pressure on the printed circuit board to
retain the printed circuit board between the contact and the tray body.

[0008] The connector may also include first and second cables extending through
respective cable housings. The cables may be bundled by a band such that respective portions of
the cables are restrained from movement relative to one another. The band may include a
double-sided tape, which may be adhered between a first side of the first cable and a first side of

the second cable, and may wrap around the cable housings.

BRIEF DESCRIPTION OF THE DRAWINGS
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[0012] FIGs. 4A and 4B depict perspective views of exanple enbodi nents of
termnal trays. [0013] FIG 5 depicts an exanpl e enbodi nent of a printed
circuit bwerdos/208384] FI Gs. 6A and 6B depict expl oded, eurAB@F/0YG086\S Of
exanpl e enbodi nents of a printed circuit board with, respectively, a

term nal trnayosndiGablaesicts[a8Qkahple dabodfifient 6t dephitdciancevtaigle ugnbodi ment s
of term nal trays connected to cables. [0016] FIG 8 is a partial view of
an examysngoenbodi ment of a ternminal tray and printed circuit board in
accordance W t invent i . ict
an exanpl e [m(gdi ntsi}g%ILl %E%élgglgF Crgécl)sﬁér}eé:lgglgarl ﬁl[ogl)lpé%dc%%gﬁggg% @ﬁg‘éﬁga%%gct of
the i myepsia@n. [0018] FIGs. 10A and 10B depict exanpl e enmbodi ments of

cabl es. [00191 FIGs. 11 A and 11 B depict_an exanpl e enbodi nent. of a cabl e
bundl e and [893di Flfepidepictyagicxample %M@@ﬁ@éaww%‘f aﬁ%%g@tgt?ﬁée i nvent i on.
[OOZO]mFI -0n12 depi cts an exanpl e enbodi nent of a crinp sleeve support.

[ 0021] = 13 depicts an exanpl e enbodi nent of a crinp ring. [0022] FIG
14 depi ct s [a012x dfifise4 & ahd dBriepict pérspechive views @0 283mple @mboingmts efitsrrainal
exanpl e enbodi nent of a connector body in accordance with an aspect of the
i nventf@f. DETAI LED DESCRI PTI ON OF | LLUSTRATI VE EMBODI MENTS [0024] FIG 1
depi cts an @gﬁﬂplﬁcﬁm B ex@inpfe GRBUBHER of HGRintdd @fsRbdaice Wi th the

i nvention. nnect or 100 may enagl e a conputer "or other device to

communi cat €0014]h BEliGsesh end 4B depivp ex@oded] 0B wayndevaef sustplagmbo@imensof 2or

scanner, for. ex | e...Connector 100 may be cqn ed to a receptacle 510.
Receptited G5t ngrdb‘glﬂ?rﬁ?ﬁw(étﬂive aécelfngggl RNz cg@%;of a conputer, for
exanpl e, arr[éomy PRisel KCIT 63t % SeRPRGNEbdiReras Sbteghinal tregradnhdfed thor

in

exanpl e, ernal to the conputer. The daughter card 520 may be connected
to a mmbleer board 530 internal to the conputer by a high speed connector

540. High s ctor cl i tat e lien +QL 254 9RAleg at
speeds of a@ﬁf@)(?ﬁ@%@a?ﬁ%?é%ofga? e%%%hfgere?nvléo{a ["lm |tg,ﬁgg%ﬂr%a%1i ntegri ty'e;
Exanpl @gufttbobtdGh adcdriigite KRG Shspennétiednvantiendi scl osed ana ciaimea in, ior
exanple, U S. patent application no. 10/294 93,6, ?n%i hl ed "Cross Tal k
Reducti on M@l%np%ngé_and 9B depict an example embodiment of a header connector in
accordance with an aspect of the invention.
[0018] FIGs. 10A and 10B depict example embodiments of cables.

[0019] FIGs. 11A and 11B depict an example embodiment of a cable bundle and strain

relief system in accordance with an aspect the invention.
[0020] FIG. 12 depicts an example embodiment of a crimp sleeve support.
[0021] FIG. 13 depicts an example embodiment of a crimp ring.
[0022] FIG. 14 depicts an example embodiment of a boot.
[0023] FIG. 15 depicts an example embodiment of a connector body in accordance with

an aspect of the invention.

DETAILED DESCRIPTION OF ILLUSTRATIVE EMBODIMENTS

[0024] FIG. 1 depicts an example embodiment of a connector 100 in accordance with
the invention. Connector 100 may enable a computer or other device to communicate with an
external component 1000, such as such as a printer or scanner, for example. Connector 100 may
be connected to a receptacle 510. Receptacle 510 may be mounted on a face plate 500 of a
computer, for example, and may be electrically connected to a daughter card 520, for example,
internal to the computer. The daughter card 520 may be connected to a mother board 530
internal to the computer by a high speed connector 540. High speed connector 540 may facilitate

the propagation of signals at speeds of approximately 2-10 Gb/s or higher with high signal
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Mat ching For Hi gh Speed El ectrical Connectors,” the disclosure of whichis
I ncorporated herein by reference in its entirety. [0025] Connector 100 may
have a comoeotsn0isody 850. Connector body 850 nay be cagCTas2dosno@ds of two
hal ves, which may be identical and may be connected to one another via one

or mﬁﬁe%ﬁt%ﬁ [@ibﬁ??&%’f&%@ch&ﬁtﬁ" 81 650 @6 ARt ey 118G Bs dalyia ke ar@ e@ I DeINEX aBIPEG W
hol der 855 and ali gnnent screws 860 aligned with a screw post 865 of face
pl a’:] e IBSf[pat?ﬂ;!t iegpliafion 8er W%@ﬁwﬂlﬂdﬁﬁg@ﬂ@ Peledirtion dgfsnect or 100
suc .a n { b - | ATV E in865
o or MGk FOE AL RGN Rt (e tiorp e ARl B A FO B e e
(not sRe¥frdnde bl & edijretyd t hi n connector 100 may not be damaged during the

G0t at od IR seereteaior FOLRRY GReHEoneaEa brk S RbREerbr ST GpaT B8 °1°
Conneggﬁgﬁg&g@ Hhfes, Jv@aick?ﬁ’ﬂél?rggti | ti?ﬁ%ﬁd%?&b%‘ Rehédisrdol dheGABMEETE Wi th

groun : ecept acl e 510 y I nclude alirgnnment features 516 to
faci | ichabenmtré gssambty ssfevaoitite GomnedOObadiyr§SAgnaheave ermewt sergwiodde $85 apd027]

Connect.or 100 ma sQ. i ncl yde a boot at_cov, n bl
bund! eligomenastiG DuisaSuHh fafdomiLEe hrekearal ERabkaehEsd [Sozs)
FI G ?réac;ﬂ,]ﬁ%trﬁ Sb&onl 35 $nd BELdrRBabr {6P&Ich \tha Wigndedt!sErew2Sh0dany bé properly
crosssectional si‘de view of an exanpl e enbodi nent of a face plate 500. Face

pl at e a?gmmghfamm p‘dqsas@ e tﬁ hywicoting eanieetpb tOQ foagpeptastimeld: | [gthis way,
connecto a ae .
ot - odonias (et Satag PG D IR BourelR TR hbing B Sl Rty diBUocfiEdne®

receptgdes 510 described in connection with FIG 1. Faceplate 500 al so may
have one or nore screw fosts 865 to receive nounting screws

connect or  10026]FaBeceptagtce 19ouashalsbkavesrareYRhay 3P aﬁfro&éaﬁ‘?dcwgg g’gﬂ%&?’ical
sur tabl e (e Lol 8023l F G & bk 6L o PRRARk: PUbnlR il P8s0! an

exarrpl%O a connector I'n accordance wth the 1nhvention. For
cl ari tefectGuNyRDhAGCtSIRRh igfount Gand 5 15. FREepBiciu 110 may nclmde ahgirher8 Semurcs Stthe
connector bhody. Connector 100 may, i ncl ude one. or nore electrical contacts

250. okl é@nﬁﬁyoﬁf@nﬁ?ﬂt‘?{e@oﬁmﬁgﬁlﬂe CHNSFINGRIAHSEd to terninal trays
200. Print e@(o)%?]r Cégﬁxbeggﬁggg n‘%& ind08e FBYotad09qnRRoRrk @ﬁd['gﬂ)téc@s 4 &4l nal

trays 200. act electrically connected to PCBs 300. Cable
Wi res B2dlae). alzbde hienddd @At may edringcicto mrtsriad domponent 1000.
i0028] FIG. 2A depicts a cross-sectional front view and FIG. 2B depicts a cross-
sectional side view of an example embodiment of a face plate 500. Face plate 500 may facilitate
the physical and electrical cormection of connector 100 to a device such as a computer. Face
plate 500 may have a cut-out 520 of an appropriate size for mounting a receptacle, such as
receptacle 510 described in connection with FIG. 1. Faceplate 500 also may have one or more
screw posts 865 to receive mounting screws 860 of connector 100. Face plate 500 may be
constructed of plastic or other suitable material.
[0029] FIG. 3 depicts a partial cut-away view of an example embodiment of a
connector 100 in accordance with the invention. For clarity, connector 100 is shown in FIG. 3
with only one half 850a of the connector body. Connector 100 may include one or more
electrical contacts 250. Contacts 250 may be molded as part of or attached to terminal trays 200.
Printed circuit boards (PCBs) 300 may also be attached to terminal trays 200. Contacts 250 may
be electrically connected to PCBs 300. Cable wires 920 may also be electrically connected to
PCBs 300. In this way PCBs 300 may electrically connect contacts 250 to cable wires 920. In

an alternative embodiment, respective contacts 250 and cable wires 920 may be electrically

connected directly, without use of PCBs 300.
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PCBs 300. hi this way PCBs 300 may electrically connect contacts 250 to
cable wires 920. hi an alternative enbodi nent, respective contacts 250 and
cabl e wi rwe 20@M20aEy be el ectrically connected directly, peirtuseass/onmes of PCBs
300.[0U3UJ Terminal tfays~20u may be at |east partially housed in an

interior otygsdONNgaHRl tA9SIGS 1A Be atTl@mw@Jaupmau@aaﬂan Y der9ethctor N
connect or header 400 through use of polarized |latch wi ndows 410. Connector

body 8@@dmﬂ»@0h Ferminahwayst208 arasvbesBoured in eanpAetonicadenHitherughoge 06

| ooat dBRER e HRES S0 CabRie s SRR AR PSR R, |,

part h¥snAectsd 110 t6 keRp@cieFI0and crinp sl eeve support 700. A braid 600 may
el ectrically connect a braid shield (not_shown in FIG _3)_of ?Fétgl??a 910 to

crinp sl ee 803Ho. Canpmeior 4P ey a@on%@e%@ BT ?\%Hloﬁal‘t?‘é?”“ﬁl% on crinp

sl eeve It bl
S SRRE g, AARLE e DRIl A9 OBk, AHORLS IR ANGPYLG cables
Ihoc at eéﬁjlppm sqc)i(d eAQJfrald(mgemSztytﬁi]edm@ch?dy&Bmcha bmaid shieldr(hotshsivaen §1G53) odicgllesray
ave a ground contact . t hat t ct h bod
T A s
conneckBhort 960 10T it dmﬁn%l RABR o) a6 PRSI HBI AROGdRREIIR S dent i cal

and rmay De connecte use of an assenbly screw 866. Connector 100
may al movénmait mimlracdmectoﬂﬂmi}t $ et wiznt cabledwmtlls %0ilogated egside efignpoeetor7b@lyand

pr ot ec cable. b ndle 900 i he VICInIt of, co b

Fl Gs. éﬁi? 18 MPVER E‘B}pcscleeﬁg r7§§é‘£§f’ A IW’S decfﬁ%g\e Sg%t eg?%%?lgr Co%&%’rz% nal
trays 200 codheb®t Bbapbsd wa¥n HEQwbRYIveNES0atsT contechdr b¥aY 856 hrtdifatledl tocont act s
250. Contacts 250 nmay be nol ded as part of termnal tray 200 or may be

attac g@nhnwon H}Omﬂglbtvmrmwealﬁéoa dnenaestey twsly S¢lynayebesidgnitaal exkmarbe” 250a or
round contacts 5
0 ona coparn e iy fehade oE R PmBRNCRE! Bag G apTTRor 40 filh Aboftiolded § REGBOT,

show OihQRRACkRb afikp 2RO siifpait moamli pRgedts tdabeidinsdo tohe aﬁ:ilﬁtyZEOa S o t hat

the ground contacts 250b electrically connect with receptacle 510 before
si gnal C@@mtaltb@l}”ﬁé@a during the connecting process. It should be noted,

however, ro Gt shQki er
than oi gnal (03 abre SA0RR%4EearARePre sy b RARDIE GURmER: B 53 Ral
Lat chegay@ D00y teafinaESHPDROD 1Tn@y pehaieione dr hﬁim:éiewmnaiwmtadﬂs@SOf CootaasA50r
header 400. [0033] Term nal tray 200 may_al sohegcl ude, alg ESOfbontgl n 220

cor r espanbe Aplded as parted derminal tray 200 or may be attached fo termina
250 may be signal contacts 250a or ground contacts 250b. Signal contacts 250a may function as

differential signal pairs, or may be single-ended signal conductors. FIGs. 4A and 4B show
ground contacts 250b that are longer than signal contacts 250a so that the ground contacts 250b
electrically connect with receptacle 510 before signal contacts 250a during the connecting
process. It should be noted, however, that ground contacts 250b may be of a length equal to or
shorter than signal contacts 250a. Terminal tray 200 may include latches 210. Latches 210 may
correspond to polarized latch windows 410 of connector header 400.

[0033] Terminal tray 200 may also include a press-fit pin 220 corresponding to a press
fit hole on PCB 300 (not shown in FIGs. 4A and 4B) to facilitate attaching PCB 300 to terminal
tray 200 in a desired location. Terminal tray 200 may include one or more cable dividers 230.
Cable dividers 230 may be molded as part of terminal tray 200 and may aid in maintaining the
alignment of cables 910. Terminal tray 200 may be constructed of plastic or similar material.

[0034] FIG. 4A depicts a first embodiment of contacts 250, wherein an end 225 of each
contact 250 may be bent into a “scoop” or “U” shape. The “scoop” or “U” shape enables PCB
300 to slide underneath contacts 250 and enables contacts 250 to electrically connect to PCB 300
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fit hole on PCB 300 (not shown in FIGs. 4A and 4B) to facilitate attaching
PCB 300 to termnal tray 200 in a desired location. Term nal tray 200 may

i ncl ude owe 2006/01035¢ cabl e di viders 230. Cabl e dividers 280/usagoshesosol ded as
part of termnal tray 200 and may aid in maintaining the alignnent of

cabl esy @ Qswheasl pradsiite Xert8P By 08adie2 S0es PCHCIRd (WhntdRlasivi apbe fkiichar
material. [0034] FIG 4A depicts a first enbodi nent of contacts_ 250,

Whher eiandagecerdingdy sxot aspuRe Euee o the PSEB. nhlje aows @f Prassuge gontaets g exsrt on
shape. “scoop" " . | i
o poP e 8500 BERH indlescd by SRARGABRLRRnCEFrtl: 55 BUbAELUBIELACHG)

300f r apnidewavas dfifcregs flrikewiserthe dihdbimtiof pesstiae tenta&d 266 eCBt SBCBCHNtBT S

Umay De resilient and, .accordingly, exert ' f t PCB. Th
Eountbestecre iR 18 GugTE rERac SR> perab vy TE AP St Ty |

short es%ﬁd}gpg %smgétﬁt@(gfoepéﬁ @btaq% ]130@1%965@ endalReuany Jsidedd coltehraat s as a

ful crum ew se, e anmun pressure contacts 250 exert on PCB 300 may
be decr@ERs60 tdyerfoemghiiatenmeetdneconneatiamidd is also act sec2Hare XWehdherespedthdar

240. hi ' '
cddi ¢ 1M h AP b igh SBERL S eb pesy Se0 S e R AR ERANe on
conne%p@o%&gcb 2@k 8§0.not necessary. Wth the use of the enmbodi ment of FIG

4A, P nd termnal tray may b e di sconnected by pulling PCB 300 away
f r om cont acf0833150F1G. aB3kipidts @ altBnatiygicotbodiamend Pf eqriagts 5@)» SrhsEn it of

contacts, 2 wh ' t h .

225 of BT 200 250 R APT T B B e o nr O Aag tisb s end Pt Rfindl ey 00

may fagig, i Sode® stoRe23350h e Follflate ihe Mk 9 f 26@adto 2D BOB.30D0036] FIG 5

depi cts an exanpl e enbodi nent of a PCB 300. PCB 300 rraég%ceﬁofor exgrrlpl e, an
O

equal i zer cE)36}k hBIG. Pedepiciuan ¢xample ebedimeBiRiFaR ¢BR0P; OgpesnBe: 4% hr ough

connector 100. 1t .shoul : b d
For ot it Apsatal P30 it FradRdHERA00al HONENOn LhU el Ry s 350
to eLe@cgﬁlb@t@lll }j 00. dostvRtd %@@Bieﬁ@@od, howbee} thatcRIB 860 heaytte BB for Stledn puposesct i on
may be by sol dering or. by contact pressure as descrihed abov | re d

to'F) gfi.wau\ tS 3§§maaga¢1§§gow§m§ ol pidreastdn clesice heatedt Setubled real 1y
includéegggﬁggﬂgrezggnggct paggﬁgg%éfgfb%%g%??¥€§ﬁ?ﬁﬁﬁgﬁﬁgggyﬁggPCB gggso

Wi th cative wiilregar@ 20 FIGCBAMM 4y Adlditibually, preetberf suitablsineeags fortedectrigsilyi t at e

e eaect Lol ol B0, 309, oL LT 82l L4 290 B, ShLSDig: gL
al so i nelid 6. 0Fhr AREEARPETALAifE IS 300 $it8icib&hresARHE PUR/300 may
include press-fit hole 330 to facilitate physical connection of PCB 300 to terminal tray 200 by
aligning press fit hole 330 with press fit pin 220 on terminal tray 200.

[0037] PCB 300 may also include one or more assembly control slots 360. Assembly
control slots 360 may be slots in PCB 300 that align with corresponding location keys (not
shown) in terminal tray 200. Assembly control slots 360 may facilitate, along with press-fit hole
330, attachment of PCB 300 to terminal tray 200 in a desired location.

[0038] FIGs. 6A and 6B depict exploded, cut-away views of a PCB 300, respectively,
with terminal tray 200 without contacts 250, and with cables 210 and cable wires 220. In FIG.
6A, location keys 260 on terminal tray 200 may align with assembly control slots 350 on PCB
300 to facilitate attaching PCB 300 in a proper location with a proper alignment to terminal tray
200. Additionally, ribs 270 on terminal tray 200 may facilitate positioning PCB 300 on terminal
tray 200 by providing a positive stop when sliding PCB 300 under contacts 250.

[0039] FIG. 6B depicts an example embodiment of cable dividers 230 on terminal tray
200 with cables 910. Also, PCB 300 is depicted with cable wires 920 connected. Cable dividers
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control slots 360 may be slots in PCB 300 that align with correspondi ng

| ocati on keys (not shown) in termnal tray 200. Assenbly control slots 360
may faci Iwoave/o2edsong with press-fit hole 330, attachnerCTafS2008B2860 t o
termnal tray 200 in a desired location. [0038] FIGs. 6A and 6B depi ct

expl odad,imHrdid aapindiiewns pedpeRalEBn gl Qnd ERBRRCdticusky v 1w AR si@iinnaks. bisay 200
w thout contacts 250, and with cables 210 and cable wires 220. In FI G 6A,
| ocat ieaeh RESEble3E3 0 samprpestiyadifferaptial gpnaksably Wiges W0amnd dLaousdcaplentins|

Lot - . . . .
i th & 2Popan O bg HedeflideB bl S bhAEr Y i BB, Rabl ARy, on
t er m rEG. tBaysodpiciean dxanipld drab@limest dfipdess iy pRCE (3ffGeraninsldray 208l thtougly 200
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255 0feach of contacts 250 may be bent into a “scoop” or “U” shape. As explained in connection with
FIG. 4A, contacts 250 may be resilient and the “scoop” or “U” shape enables PCB 300 to slide
underneath contacts 250 and enables contacts 250 to electrically connect to PCB 300 from the
downward pressure exerted by contacts 250 on PCB 300. Also as explained, contacts 250 exert
pressure on PCB 300 because contacts 250 are molded as part of terminal tray 200 and because
contact tray bar 240 prevents contacts 250 in vicinity of bar 240 from moving as PCB 300 is slid
underneath contacts 250. In this way, soldering contacts 250 to PCB 300 is not necessary.
[0043] FIG. 8 also depicts location keys 260 on terminal tray 200. Locations keys 260
align with assembly control slots 350 on PCB 300 to facilitate attaching PCB 300 in a proper
location with a proper alignment to terminal tray 200.
[0044] FIGs. 9A and 9B depict, respectively, an example embodiment of a header
connector 400 and an end cross-sectional view of an example embodiment of terminal trays 200.
Header connector 400, shown in FIG. 9A, may house any number of terminal trays 200. Header

connector 200 may comprise a plurality of walls 405, 406, and 407, for example, that define an
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I n connection wwth FIG 4A contacts 250 maybe resilient and the "scoop" or
"U' shapewenades3sPCB 300 to slide underneath contacts PE0/Us2a)se2@bé €S

contacts 250 to electrically connect to PCB 300 fromthe dowward pressure

exer t ‘?ﬂteﬁbfr'“‘&‘?/gg.aWﬁT‘sz@)@, 205, BEB13PRay Bk 8188 SdkabA@hous plecact sinadasexer t
pressure on PCB 300 because contacts 250 are nol ded as part of term nal

tray 200neted tbdomnssubwshaped housing, farexa@plepr event s contacts 250 in vicinity

of bar 240 vi ng_as P 0 is sli n this
way, sol der[b{!fgﬁ]co ?%%1?@0%61%8%%%6@' éf)ﬁm:kged;ég Eﬁgggégtggﬁﬂgfg%@gfégroéh% al so
depi Ctigsil®6RWAIRMI6e FaiREA 5 @ﬁlpéicﬁﬂ’t@irﬂiﬂhl tk4y8 208 @ corlnectat hemisr k@Y sCa@flcimki gn
wth assenblg control slots 350

\ ] on PCB 300 to facilitate a:st chi ncq PC% 300
|F In GZ heagrsd0 @@éﬂn@lﬁdwlﬂwn@ﬁbpséﬁloéhat@ﬁ% rititheadi speens faiures 43 o3geceriasesu )

) € ’
conmect D CRFIREAf “Biteutdr BRRRE LY el B EHATP R SHE (FbbIOh o DORRET
t er m rpahtatt @ysshido) ohleatdeictardoip85@to ebifact gloamdingbafd G15 8vecemycltdblGe any

nunber of term.nal. trays. 200. Header connector 20 conpr i .a uralit
of walls 4d804¢JoeConpsqiond ,de¥690@)%3§ﬁ1;§Pér}°q‘t‘ Olwaaggﬁmﬂ}f@v i‘@?lﬁx@‘hlfy. d
Val s 435, Y1 ASheQ D0 6P AP By (BC A iti 6Bl Se
ConnecnggdPP@S?%%@%@%M%?&%%@?%Q, efgor ex%gr%ll e.@(f}(l)oﬂfS] One”or gi)re
rail s pbldsizedyattewimslosedt Lagngydret looftedio ansimertevnyral dtays 804 awg inssriedprapsslyde of

wal I s 405. Rails 415 support termnal trays 200 in connector header 400.
@nned?@rcoﬂﬁ%&%rﬁlomg#ég i ncl ude alignnent slots 420 that align wth

al i gnent f[@ﬁ«ﬂ’ar eBIG DA @épiét@%&ﬂﬁ@&ﬂ 18tch Wnd SR 10l that rhly b&rmed tofecbigader 400
may al so include a wi ndow 430 to enabl e a groundi ng contact_ (not shown) on

connedtmringldtays 860 st baiagl terginal tray 300 santptesh 05 felpiévatptadiacantdqminglon46]

Connect or ader 400 | I.Acl |.Arl t i nd 410 i |1
205, PR A TeaRlsdeRn i e Rl Sl FRREGLTE10 of Var minal trays
t200. _ Adldi E i{@()@{k]%]é;[(p@]}?@épmﬂaﬂ 3{@@&-@@0@&4&& ofieriémal ﬁﬁﬁmﬂ) dgtarkedsur e
erm na rays are inserte roper i nto t ' .400. [ 0047
G orwer) coels ofisr PP A oy ADGAGTRY 0 OTIBIET AU B SPDIEHIEA 1 BCfted e ve
term A ' i 8 | at i
Rind FRYBnAAdeAR ERAI0CARY LRECHORLS LA BQR. ich dAhBle 04 80pdce! ative

to adjacent termna y I's aspect 1s furthe scri bed |
conneci(2Ghayaligh Withsa g8iind[c0048] (nbi Bowaplabeted onthaoppeside end obtstsimat tragnal

{ray R9a redpe e of sroFR S0P BaL A £ O Ll aTHoRer seB oL e 1o of bie "
910b. Space 203 may align with another ground contact. This pattern of cables and spaces may
repeat with cables 910c and 910d. Though four cables 910 per terminal tray 200 are shown in
FIG. 9B, it should be understood that any number of cables may be used. Additionally, though
cables 910 are shown configured for transmitting differential signals, it should be understood that
some or all of cables 910 may be configured for transmission of single-ended signals as well.

[0049] It should also be understood that terminal tray 200b may be placed adjacent to
terminal tray 200a such that the pattern of cables 910 and spaces between cables 910 is reversed
from that of terminal tray 200a. For example terminal tray 200b may have space 206 to the far
right with cable 910e placed to the left of space 206. This reversal of the pattern of terminal tray
200a occurs when terminal tray 200b is rotated 180° relative to terminal tray 200a. Terminal
tray 200c, then, may have a similar orientation as terminal tray 200a, and terminal tray 200d may
have a similar orientation as terminal tray 200b. This reversal of the orientation of adjacent
terminal trays 200 may continue for all terminal trays located in connector header 400.

[0050] Reversal of orientation of successive terminal trays 200 may be desirable due to

the orientation of ground and signal contacts in receptacle 510. That is, signal contacts 250a and
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having a ribbon cable 914, it should be understood that a round cable 916 may be used instead.
Cables 914 and 916 may have multiple signal cable wires 920a and associated ground cable
wires 920b. Cable wires 920 may be silver plated copper or another suitable conductor. Signal
cable wires 920a may be surrounded by dielectric material 922, such as flexible plastic, for
example. For differential communications, signal cable wires 920a may be paired together and
associated with a ground cable wire 920b. Signal cable wires 920a may be single-ended signal
conductors.

[0054] Each pair of signal cable wires 920a and ground cable wire 920b may be
surrounded by a shield 924. Shield 924 may help prevent electric fields associated with signal
wire pairs from intermingling with such fields associated with adjacent signal cable wire pairs.
Such intermingling may cause electrical interference, commonly referred to as cross talk, and
thus degrade signal integrity. Shield 924 may be constructed of aluminum-poly or other suitable
material. Cable wires 920 in cable 910 may be surrounded by additional shields 926 and 928.

Shields 926, 928 may prevent cross talk between cables 910 in cable bundle 900. Foil shield 926
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under st ood, however, that polarized | atch wi ndows 410 of connector header
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an ex ed view of an exanple odinment of a strain relief system 901 of
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exanpl e enbaodi nent of cabl e bun
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910 may; hei hekdirb® 1C 2k Epbad neay 3 dnfimi@with successive cables 910. After tape 905
is wrapped around last cable of bundle 900, tape 905 may be wrapped around bundle 900.

Because each cable may adhere to adjacent cables, and because tape may be wrapped around
bundle 900, movement of individual cable wires in bundle 900 in the vicinity of strain relief
band 650 may be minimized.

[0057] A crimp sleeve support 700 may further aid in preventing movement of
individual cables 910 when placed around cable bundle 900 over strain relief band 650. Crimp
sleeve 750 may be placed on crimp sleeve support 700 and may be deformed by a crimping tool
(not shown) and compressed. Pressure created in deforming crimp sleeve 750 on crimp sleeve
support 700 may cause compression of split housing 720 of crimp sleeve support 700. This
compression may cause crimp sleeve support 700 to likewise compress cable bundle 900 and
strain relief band 650, which may aid in preventing relative movement of individual cables 910.
Crimp sleeve support 700 may have assembly latch 705 corresponding to polarized latch
windows 805 of boot 800. When connector 100 is assembled, laich 705 and polarized latch
windows 805 may mate and prevent boot 800 from slipping down cable 900. Boot 800 may
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support 700 may include an interior crimp ring 725 that may compress strain relief band 650
when crimp ring 750 is deformed. Additionally, crimp sleeve support 700 may have a split
housing 720 that allows crimp sleeve support 700 to be compressed when crimp ring 750 is
deformed, and thereby may compress strain relief band 650 and cable bundle 900. This
compression may aid in preventing movement of individual cables 910 located within connector
body 850 relative to cable bundle 900 when cable bundle 900 located outside of connector body
850 is moved. Crimp sleeve support 700 may be constructed of a polymer substance or other
suitable material.

[0060] FIG. 13 is a perspective view of an example embodiment of a crimp ring 750.
Crimp ring 750 may aid in minimizing movement of cables 910 relative to cable bundle 900 and
may maintain placement of shield 600. Crimp ring 750 may also electrically connect shield 600,
and, therefore, shield braids 928 of cables 910, to connector body 850. Crimp ring 750 may be
placed over crimp sleeve support and deformed, thereby compressing crimp sleeve support 700

and cable bundle 900 to prevent movement of individual cables 910 within connector body 850.
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embodi nrent of a cri i ng 75Q. [ ri.ng .750. aid.in . nm.nimzin
novemeREvVEHINg &Eﬂ"@gleg%l)@g‘ioég%ﬁt‘?ra@a‘%% 4@3 Bhé S%%}H 5‘%&&3%6613%8 ! Ao foRptor

| acengypt i ' i | ' MBES b
P acenriy ﬁgﬁ%bﬂgﬁdﬁﬁ 9 m&y fBRdE b %90&1%91 13t §60 @l REhEt Gl baf

shi el , or€, shield braids 928 of cables 910, to connector
body &5€eptddié 5D (seaGIF.50) whey chengetod 66 insasmeased topa edrapuier e ftlrsdevignd

def d, th i i | 1. 700 and_cabl l e 900
Lo pr cgineciip DeuLREl BRY BRtn DPutiar RAIEe ST iR RE g aRpER iy At ©
850. CnphPr@udt ddniBitod 160 18 oapRt Gk Behef @8tliasWhile MenifByligingsit Saéw withconnect

I u counect ur
screw post 825 (see FIG. 1).

[0063] Each connector body half 850a may have an assembly locking blade 875 and

assembly locking slot 876 that may enable connector body half 850a to be attached to another
connector body half. Assembly locking blade 875 may be “L” shaped and may interlock with a
corresponding assembly locking slot 876 after placing two connector body halves together and
sliding the assembly locking blades 875 to lock into assembly locking slots 876. Connector body
half 850a may have assembly screw feature 865 to receive screws (not shown) and connect one
connector body half to a second connector body half. Connector body half 850a may also
include a housing 880 to restrain crimp sleeve support 700 from movement relative of connector
body 850. Connector body half 850a may be constructed of die cast metal or similar material.
[0064] It should be understood that even though numerous characteristics and
advantages of the present invention have been set forth in the foregoing description, the
disclosure is illustrative only and changes may be made in detail within the principles of the

invention to the full extent indicated by the broad general meaning of the terms in which
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body 850. Crinp ring 750 may be constructed of sheet netal or other
suitable material. [0061] FIG 14 is a perspective view of an exanple
enbodi nenwoaboc2330t 800. Boot 800 may protect cabl e bumdirars®@s/obeoeen
chafing or other danmage in the inmediate vicinity of connector body 850.

Boot  §@fert@Y chieteadxpresiian doveBRin it habughby camdedby gcchaiua wms uofenaon ngs
sl eeve support 700, thereby attaching boot 800 to connecto 00. Boot 800

may bdeenaescribed kereipfin relatiay to senrackag asQMPHISE 6T devies A0 exjeed spmpprent 5 j g
a perspect 850a
" acabs dbdol Y o 12 B ATRL et BRI infim® (CE00 %‘@%o%?%ﬁ;’?a?%f "

reli efth@g&tmsms Bewth deayritet Sercbnadibeingin etpjaﬁmrtcanf for equedizingrsig®d to a
conput er other evi ce. nnect or. bod al.s ilitat tlon of
brai d %W@P@O@?@es ?WFB‘EJ@‘PP%:‘%F\“PE?WEWM K‘H’Pi‘ﬁée’f’l @3’ c%dﬁﬁ? oﬁi‘%ﬁé}g %50 and
brai d Iﬁﬁ?m fbe: ?ltﬁ% O%Jdgvié’é i ﬁ%ﬁf\;lﬁ 4 @Rlcharaerensti@fof TeCmREGIST oronédion.

devi ce. ecto ody 8 e constructed such that two identica
connecAlss cdmtak;ts hatetesn assmbndiys breng bentde 8 Egtopp” POTUR shape i My llssaries0
surroun eg onnectOﬁ % Q q%gnector qigy 850 may include orientation
contrdm- COREE 1BRY PF B &Y B LVBY ¥V 4hai nst and aid in preventing
novenment of connector header 400 and strain relief system90l relative to
connector 100. Connector body 850 nay include a grounding contact 860 to
connect ground band 515 of receptacle 510 (see FIG 1) when connector 100
is connected to a conputer or other device. Connector body 850 may have
nmount screw hol der 855 for receiving an alignnent screw that may nount
connector 100 to a conputer or other device while aligning alignnment screw
Wi th screw post 825 (see FIG 1). [0063] Each connector body half 850a may
have an assenbly | ocking bl ade 875 and assenbly | ocking slot 876 that may
enabl e connector body half 850a to be attached to anot her connector body
hal f. Assenbly | ocking blade 875 nay be "L" shaped and nay interlock with a
correspondi ng assenbly | ocking slot 876 after placing two connector body
hal ves together and sliding the assenbly | ocking blades 875 to |l ock into
assenbly | ocking slots 876. Connector body half 850a nay have assenbly
screw feature 865 to receive screws (not shown) and connect one connector
body half to a second connector body half. Connector body half 850a may

al so include a housing 880 to restrain crinp sleeve support 700 from
novenent relative of connector body 850. Connector body half 850a nay be
constructed of die cast nmetal or simlar material.
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[0064] It should be understood that even though numerous characteristics
and advantages of the present invention have been set forth in the

f or egoi ngwoesavizmsoon, the disclosure is illustrative omcy/seasobasges may
be made in detail within the principles of the invention to the full extent
i ndi caygsk §Clhigeddroad general neaning of the terns in whichappended
clainls re expressed: or exanple, tougn a connector according LO ne

mvenuun nas_ been descr.i bed her_ein in relr%at'on.t connecti.ng a conputer or
GerBina

devi cd-to antesseme! Hay fusmssrdinel cqumecteh PBRanEey S8R P2 used to connect
COWPO”e“tSai&htéyﬁ{oag'mé&_@aﬁ%me&kﬁm(_in‘édﬁ'tiﬁgﬁﬁ@érial/;,anahough a PCB has been
in

descri bed her s being an equalizer card for equalizing signal
pr opagat i onntdakicallgtoaedrrtive noiattovaid eantast hating 2 comrrstar sratingredd (st d be

char agtR Peypadan epier s uaoer o » BT SeseHb S iposl Mol dFnng,

descrifgd as being bent in a "scoop” or "U' shape by way of exanple only. A
contact may be bent in other ways as well. W is O ainmed: 1, t.erm nal

tray for arwhsreoting edrd esaivéna end of threconiackissiepied & TeCaiE PSS XU ay body
made Qqf l.ectricalldy |ns i ; ial.:. i : ducti ve
Cont adeatlato st SRTeikal PRENE ol he FnEd dlous B85 itk bRl Kkl

end ofpdafiEbdiivash thedyntactichnd theoaaywbsdcei vi ng end opposite the connector
mati ng end, wherein the board receiving end of the contact is adapted to

receive a printed circuit board and to exert sufficient pressure on the
printed ci rpgd dledt@adl dohmect@toBichirh Newhereiit thel cortaciiextentio airldash pantie By thronegh
contact and the tray body. 2. The electrical connector of claim1, wherein
t he cahet&reybedt.ends at |east partially through the tray body. 3. The

el ectrical connector of claiml1l, wherein the tray body is overnol ded onto
the contact. 4. The electrical connector of claim]l, wherein the tray body
i ncl udes a Theglediricalchanectorafehirs 1; wheigbriha &2y bPAYISRYFIReIdGhPME thte print ed
circuit bo?rd is being slid between the contact and the tray body. 5. The
el ect r{%%connect or of claim 1, wherein the tray body includes a press-fit
pin extending therefrom said press-fit pin being adapted to extend through

a co erLILe e n"h?er g/leptglca clognéctc]c% & rclari]rglel(,jw%'efe?nufh% u%?%rogy includes a tray bar that
prevents the contact from moving while the printed circuit board is being slid between the

contact and the tray body.

5. The electrical connector of claim 1, wherein the tray body includes a press-fit pin
extending therefrom, said press-fit pin being adapted to extend through a complementary hole in

the printed circuit board.

6. The electrical commector of claim 1, wherein the tray body includes a latch extending
therefrom, said latch being adapted to engage a complementary window in a connector header

that is adapted to receive said terminal tray in an interior thereof.

7. The electrical connector of claim 1, wherein the terminal tray has a location key
extending therefrom, said location key being adapted to align with a complementary slot in the

printed circuit board.

8. The electrical comnector of claim 1, wherein the terminal tray has a rib extending
therefrom, said rib being adapted to stop the printed circuit board from moving in a direction in

which the circuit board may be slid between the contact and the tray body.
-14 -



6. The electrical connector of claim1, wherein the tray body includes a

| atch extending therefrom said |atch being adapted to engage a

conpl emrenvargoon2ozdow i n a connector header that is adaptred/useoospe@sye sai d
termnal tray in an interior thereof. 7. The electrical connector of claim

1, wher ek nmqthb@ckelcal somnettbayt dam 8 WwiReah itcdaeit srtaneitnga idhwmaplenomexgai d

| ocation key being adapted to align with a conplenentary slot in the

pri nt edpying &JﬁQOIbg@mﬂt@.lepﬁéb@ﬁ@etri cal connector of claim1, wherein the
termnal tray has a rib extending therefrom said rib being adapted to stop
the printed circuit board fromnoving in a direction in which the circuit
boar d 16ay Bieslecttidabeanmepior pclaioni avherein dhe brerd reggivingRpdoot the eopfget 1s

el ectrical 11connecftor ot claiml1, wherein trie contact is resilient ana is
aaapt 47 e NS spring force on the printed circuit board. 10. The

el ectrical connector of claim1, wherein the board receiving end of the
contact is generally curved. 11..An electrical connector, conprising: a
connedtor H%hgg?mﬁ%}\ff”%ecgorh%%?rﬁ%ng'hat defines an interior thereof, said
housi ng f urtaahed§itienil e¥haingal Kdusig €leit Mbfiges\ainrifieyior thetkof] saighousiak fonttey
received within the interior of the connector header, said termnal tray
conpr idsiinipga latchyedsoine widlevorndn el ectrically insulating material, and an

el ectrical ly conductive.co ] [ i Ng.: xt ends
beyond an dETORa A 1EFe§RLhAGh QBN B BRRAERRS: HEAbAT (i@ MimidiRtra i
t her efdoaiPrisiertiybddyenddetothn @tedtrically msuiating wiateyialiand aw etactiwlly pogiigtisach

that the latch engages the latch receiving window.only when the.term nal
tray iconfasclavingr sanneeier mgting fil that %iitﬁ}d_éi’g)f?né‘c?ncﬁnﬂéﬁ?tt%% PohPodypSaid )
el ect rb'o%?'h ﬁiﬁggﬁﬁé@’&g@iﬁgﬁ!@%% wherein the |atch extends froma face of

the tray b& ving a first end and a second end, the |atch
di sposed oféhaeinties latvbtanddaich heebngswinflowhee digpesed $@ch thikthe laseh engeg¢s the

connector of .¢laim12, further, conprising a second,l atch _ex i fromthe
tray ba} ,TeWé?%WHl‘é&’l Pl ghsB e éltféaryqﬁli‘?.?gllvﬁ 1 H’reﬁir?(gf'mﬁéli ?ﬁ%sf&geds econd
| at ch 6&%%%5.”9 wi ndow, and the second |atch and second | atch receiving

w ndow are di sposed such that the second | atch engages the second | atch
recei ving wi ndow only when the termnal tray is received

12.  The electrical connector of claim 11, wherein the latch extends from a face of the tray

body, the face having a first end and a second end, the latch disposed off-center between the ends

of the face.

13.  The electrical connector of claim 12, further comprising a second latch extending from
the tray body, wherein said connector header housing further defines a second latch receiving
window, and the second latch and second latch receiving window are disposed such that the
second latch engages the second latch receiving window only when the terminal tray is received

in the housing in the preferred orientation.

14. The electrical connector of claim 13, wherein the second latch extends from a second
face of the tray body, the second face having a first end and a second end, the second latch being

centered between the first end and the second end.

15.  The electrical connector of claim 11, comprising a second terminal tray disposed within
the interior of the housing, said second terminal tray having a second latch extending from a

body thereof, said second latch engaging a second receiving window defined by said housing.
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in the housing in the preferred orientation. 14. The electrical connector
of claim 13, wherein the second | atch extends froma second face of the
tray bodywothe/messond face having a first end and a secenu/usaahs/oedees second
| at ch being centered between the first end and the second end. 15. The

el ect npcal -tgerRpggicar cahsabvdididih |G oMREdS bAd sécone canand erayinabpéscay

di sposed within the interior of the housing, said second ct;iern‘i nal tray

havi ngdiacens sothe firsfttenninglteaydrmdywhersin salddéwge% T8ERVINE Y HISEL Y lﬁpafeg‘h
e9a9s1sh Matit e} i Bl B Yﬂla%%"i‘eé%%édﬂﬁ% Y it @id RIS onlyihE

el ect I’ CORREctor o ¢l arh , Wwerem sala secon a iermmai hay is

ui t >pubindadicandon thavistdifferbnt fom ttlee fitshatierttatioyn, and wherein said | atches and
recei ving wi ndows are disposed such that the second ternminal tray nay be
received into the interior of said housing only in a second orientation

t hat i1g. di ffRrcistridal eofinkdter 61 ¢lsim OF,iveinireih isgid hollding fivdndek e dtay recgiviegnnect or
of claim1l, wherein sajd housing includes a tray recei iP roave t hat

ext endgodvedhatierienfnirers the laighiesgViRe ﬂY)‘B&?V& PloRg aﬁﬁ‘%m?re‘?'?%? %ﬁ%f)u%?g‘t he
housing. 18. An electrical connector, conprising: a first cable conprising
a first cable wire extending through a first cable housing; a second cable
conpr il8i ng An eleetsiad cOBRRCEOTVEGRPTESENdi ng t hr ough a second cabl e housi ng;
and a doubl es sj . i ' hdigd: cable and
a first sid%ﬁ%#gﬁgg&@gggn ggﬁpgﬂg%w§§§§§3@hgﬁygﬁgﬂggﬁ§g?ﬂe%gyﬁg%e

el ectrical xebmeriable @inptisaign sBondvubiewire thiendiog treugh geetondpabler aps
around the first cable housing. 20. The electrical connector of claim 19,
wher eiheusing @Wubl e- si ded tape waps around the second cable housing. 2 1.
The el ectrigc 0 e t estdabiRl 8d Sl faedideag@né ur t her
wr aps arouﬁﬁﬁ{b§3$@$§%8%ﬁﬁk§gtond %%%?%@ﬁﬁgggﬁ%ination. 22. The electrica
conneakosndafabld taippovids stefieredieh each of the cables is a ribbon cable. 23.
The el ectrical connector of claim 18, wherein each of the cables is a round
cable. 24. An electrical connector, conprising: a first cable conprising a
first @abl ervi dlecteodl eaticowr oficlaing h 8 avhéreintthe dirfbde-kided tapg Wrapraraukide figst
cabl e comprising a second cable wire extendi ng through a second cabl e

housi ﬁ@ple housing.

20.  The electrical connector of claim 19, wherein the double-sided tape wraps around the

second cable housing.

21.  The electrical connector of claim 20, wherein the double-sided tape further wraps around

the first and second cable in combination.
22. The electrical connector of claim 18, wherein each of the cables is a ribbon cable.
23. The electrical connector of claim 18, wherein each of the cables is a round cable.

24.  An electrical connector, comprising:
a first cable comprising a first cable wire extending through a first cable housing; and
a second cable comprising a second cable wire extending through a second cable housing,
wherein the cables are bundled by a band such that respective portions of the cables are

restrained from movement relative to one another.
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wherein the cables are bundl ed by a band such that respective portions of
the cables are restrained fromnovenent relative to one another.25. " The
el ectri cavocooweaisor cl aim 24, wherein tile banaconpnsesTasa@sm@saecu i ape
wr apped around each cabl e individually and around both cables in

conbi pat i oy exrEMescah @t srealmCaN fasteal mefoasd sompiés abusbhercacqrpr i sing a
sl eeve having an interior ring, wherein the s|eeve surrounds the band such
t hat wiapped eeuind eagh ¢rfleciodividiaty end pound heth opbles Iheomahid@iqy cal connect or of
claim 26, wherein the sleeve conprises an exterior rib that prevents

rel ati ve novenent of the sleeve within the connector. 28. The el ectrical
conneg6.or Fhe eleafrivrebnnevtenrofictaimii, furfiics somprigingd slears by g & WRISIR8ed at

| east | n part an el ectrical ,ar : The. el ' ctor of

ol ai BB ore e Be e ot Bl b Puer ki i PSR e BRE L1
connector body surrounding the connector. 30. An electrical cable connector
conprising; t or re electri.c cont act.s at . | .St trate,
the t@h or Tﬁﬁ\é@cg}cgﬁqnpgcg?r %f[oci_lﬂ% Wg’ﬁﬁ nggfsﬁeﬁ%gg&gﬁééeegﬁg e%%g%gnP%er si de
Wherehfév%ﬁ@rélﬁ)ﬁlv&ho@ﬁ&n6r%tslde6@bvitﬁﬁm@@_bmwbﬁ>rp05| tioned edge - to-edge.
31. The electrical cable connector of claim30 wherein a gap between edges

of the two or nore electrical contacts is about 0.2 -0.7mm 32. The

el ect pgcal T%@%ie%trfcaﬂéb%&&sr Of cl&h P ATARreiMiR @bRs inGorabihat@ndre sombwarted aof

the two or nore electrical contacts carry signals at a data rate of 2-10
Gb/ s tdastninrpart B33 eléntriell goundcal cabl e connector of claim30, further
conprising a second substrate with two or nore electrical contact wherein
the first substrate and the second substrate are positioned side by side
with aono Shicelatridabeainettoreiclaigy2s, Thereh dut lectasal geping iz elaetBistlbr of claim

33 wherein the electrical, contacts on both substrates define differenti al
si gne@opcied tp ﬁé’Pn%?céorg’PfIX é@%‘gg}grtg? §OMSClhst r at e

30.  An electrical cable connector comprising:

two or more electrical contacts attached to a first substrate, the two or more electrical
contacts each defining an edge and a longer side wherein the two or more electrical contact are

positioned edge — to — edge.

31.  The electrical cable connector of claim 30 wherein a gap between edges of the two or

more electrical contacts is about 0.2 -0.7mm.

32. The electrical cable connector of claim 30, wherein two adjacent contacts of the two or

more electrical contacts carry signals at a data rate of 2-10 Gb/s or more.

33. The electrical cable connector of claim 30, further comprising a second substrate with
two or more electrical contact wherein the first substrate and the second substrate are positioned

side by side with a no shield therebetween.

34, The electrical cable connector of claim 33 wherein the electrical contacts on both

substrates define differential signed pairs that are offset substrate to substrate
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