D 1 FEB 2007 WO 2005/013428 PCT/ US2004/ 023540 1 OFFSET CONNECTOR W TH
COVPRESS| BLE CONDUCTOR BACKGROUND OF THE DI SCLOSURE (0001) The conﬂi md@?
reduction in size of RF and other electrical conponents creates a 4 Q
cbnpact RWQuWiHeBH2HNs that neet both electrical and me&@Q&RISzeH/023540
requirements. Some microwave applicatilons require an RF interconnection

bet ween adj acent conponents. The adjacent conponents may be substrates or
circuit boards conprising layers in a stacked assenbly. Connectors suitable
for RF connections may al so be suitable for digital (DC) signals. (0002) RF
i nterconnects may be used to connect a mating portion of one conponent to a
correspondi ng mating portion of another conponent. The correspondi ng mati ng
portions nmay conprise elenments of a grid pattern on one or both conponents,
If the mating portions of the two conponents are on-grid with one another
when in the assenbled condition, the mating portions can be connected by a
strai ght connector. (0003) RF interconnects used to provide straight
connections between |ayers in a stacked assenbly include various types of
connectors with conpressi ble conductors. The conpressible 0 1 FEB 7007 WO
2005/ 013428 PCT/ 11S2004/ 023540 2 conductors incl ude spring pr obes and
conpressible wire bundles. A _ conpressible bundle may be wire nesh. (0004)

If the mating por QFFAET @ONBJE&: WO REMPRESSIBLBIGONDPUCTEOIR | ateral Iy

offset, fromone another in the assenbl ed condition, an offset

( BACKGROUND OF THE DISCLOSURE

(0001) The conftinued reduction in size of RF and other electrical
components creates a need for compact RF connections that meet
both electrical and mechanical requirements. Some microwave
applications require an RF interconnection between adjacent
components, The adjacent components may be substrates or circuit
boards comprising layers in a stacked assembly. Connectors suitable

for RF connections may also be suitable for digital (DC) signais.

( (0002) RF interconnects may be used to connect a mating portion of
one component to a corresponding mating portion of another
component. The corresponding mating portions may comprise
elements of a grid patftfern on one or both components. If the mating
portions of the two components are on-grid with one another when in
the assembled condition, the mating portions can be connected by
a straight connector.

(0003) RF interconnects used to provide straight connections
between layers in a stacked assembly include various types of
connectors with compressible conductors. The compressible



RF interconnect is needed, RF interconnects used to provide offset
connections between adj acent conponents, substrates or circuit bodrdsgp 2007

i ncl ude t Pl | ded into offset dielectric nolds. <
t hensel vtejgl?) 28@”‘?:‘3%%& ovide the z-axis float needed to i@%@gﬁgaﬁﬁl erance.

build up. Using a socket can require pins on the mating conponent, which
could create yield problens due, at least in part, to pin msalignnment and
irregularities. SUVMWARY OF THE DI SCLOSURE (0005) A connector providing an
of fset interconnect has a dielectric body with first and second

| ong {uc, naLoXABBRORTHCRRSS iRl Tk RF Lo IBILRYS RE Bidkerae

cavity. An offset elecirica ctive pat I'spose inthe

i nternal cavbinpretdislerblpelle phagibe 6ald phespnductive path extends fromthe
first portion of the dielectric body to the second portion of the

di el ectric body. A conpressible conductor is disposed within the internal
cavity in the second portion qf the dielectric body. BRI EF DESCRI PTI ON OF
THE DRAW NAS0P8bol ) heHasdinghopiansof adidnen! GamR@VeRtsY obt JiReOhr esent

cneers per ortholciS0 S BRRAhPer el B5e L RIS bR et
RCT! UBs00a/ B2 NI gh B R0, R e i) PIOCR oMot o men
of a connecdoneetionsidatwareh tidjateahdosepongni@isubgtrateponeirtaitvi th  mating

portions to which electrical contact is to be made. (0008) FIG 2 is a
cross- sect i RArds/NEAE ket pies nealsiell infat olbsetdictenticcinmidas Serdl v.
pins, by themselves, do not provide the z-axis float needed fo
accommodate tolerance build up. Using a socket can require pins
on the mating component, which could create yield problems due,

at least in part, to pin misalignment and irregularities.
SUMMARY OF THE DISCLOSURE

(0005) A connector providing an offset interconnect has a dielectric
body with first and second longitudinally opposed and iateraily offset
portions and an intemal cavity. An offset electrically conductive path
is disposed within the internal cavity. The offset electricaily
conductive path extends from the first portion of the dielectric body
to the second portion of the dielectric body. A compressible
conductor is disposed within the internal cavity in the second portion

of the dielectric body.

BRIEF DESCRIPTION OF THE DRAWINGS

(0006) These and other features and advantages of the present
invention will become more apparent from the following detailed
description of an exemplary embodiment thereof, as illustrated in the

accompanying drawings, in which:



(0009) FIG 3 is a cross-sectional view of the enbodinent of FIG 1 in a
connector assenbly in the assenbled condition with connector housi mgsFEm2007
el ectrical contact with mating portions of first and second i

mat i n
conponent ¥OMHB2&1 G 4 is an expl oded, cross-secti onaIPCWle\%P‘Uf"Zgﬂo

installation including a plurality of 3connect ors, (0011) FIG 5 is an

expl oded view of an assenbly of connectors with connector housings and

mat i ng conponents. DETAI LED DESCRI PTI ON OF EXEMPLARY EMBODI MENTS (0012) The
connector of the disclosure may be used to connect a first mating portion

e ot i
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used wher evgigfitiy Porflbas twhiRhesRIREE! EoRAfEcHis f'r‘é-bér hfﬁﬁo%%?i red

characteristic inpedance of the entire electrical path in a particul ar
application nmay be chosen by appropriate selection of factors which 0 1 FEB
2007 WO 2005/ 013428 PCT/ US2004/ 023540 4 may include the dianeters of the
conpr essi bl O diteo? is eryoseractipnghyieys i ghather gankodimeniefst de

di aneter of the di.electri body and the dianeter of the internal cavity
within the GFEVE%FPfEBS Y-and the dielectric constant of the dielectric.
For exanple, an exenplary characteristic inpedance could be 50 ohns. In an
exenpl ary enbodi nent, the connectors are suitable for use in RF connections

with freque@it® FGa3iaaasoks-sstfiohal dew efsihe Bimgddipnent oBMG sy be used
for digital connections.
( a connector assembly in the assembled condition with connector
housings in electrical contact with mating portions of first and second

mating components.

(0010) FIG. 4is an exploded, cross-sectional view of an installation

including a plurality of connectors.

(0011) FHG. &is an exploded view of an assembly of connectors with

connector housings and mating components.
DETAILED DESCRIPTION OF EXEMPLARY EMBODIMENTS

(0012) The connector of the disclosure may be used 1o connect a
first mating portion of a first component with a second mating portion
of a second component. The first mating portion and the second

mating portion may be offset or off-grid from one another.

0013) The connector provides a robust and simple electrical
connection which may also be impedance conftrolled and could be
used wherever RF or digital interconnects are used. The desired
characteristic impedance of the entire electrical path in a particular
application may be chosen by appropriate selection of factors which



(0014) Integrating conpressible conductors into a nolded dielectric wth a
"bent" outside configuration allows for fanning, or spreading put,UoﬁFE32m7

I nt er conngetpesdiBdgbend or of fset provides a method of gERESsHISs40
conponent s ?%i-are not "on grid" witlhp each other. (0015) Cbnpregsible

conductors suited for this purpose include conpressible wre bundles and
spring probes. The conpressible wire bundle may be conpressible wire nesh.
Persons of skill in the art will appreciate that other types of

conpressi bl e conductors may al so be used with the connector of this

di scl osur e,mggﬁn&?defmé@ggﬁggrgw 5%%%@3@&?0!%%8%%@% -axis

tol erances a allTows fo packagi ng technology. (0016)

The el ect r i glalcttoaneohdativet bath, Thki dgtsicierbiieritcnay e digkstsriey a spring
probe, plunger or wire nmesh contacting an electrical contact pad of the

mati ng conpe@drtand ke sligmetes &if thednieroal canvilsnwishisotheedialéettsy having a
fixed pin inserted into,wre, nesh. Pins on {he ting conponent can be a
sour ce of HPGRYIGIY the IPlecRRnstoR BRI QISBIGTIR ST EHTBRI 44

irregularit} ' | ; ] LAk hation.of pins on the
mat i ng corrp%)géerr?to Héh{‘gré@g@'éé{éﬁ%@{ﬁ%ﬂgﬁgé@éQgegib ai 'ullnegpn sone

appl i cat | onexorhisy Srrb&EnSRN I WRRABEIAN a8 REFILTBPAM GRREA0 a
conpressi ble wire bundl e connector is used, the electrical connection with
a mating cooponectionawitefreaureresiedér awongeafroow Ottacdit feadst d8 @GHgiomd addi ng
to packaging flexibility and reliability. For any given application, the
particul ar Meedre seador shaifaegonpectenss m ned in vi ew of manufacturi ng,
assenbl y, inpedance or other considerations. (0017) An exenplary enbodi nent
of a connector apparatus for providing an offset interconnect is ‘

11 ustrat edgonsf! fatedrating compressible conductors into a molded dielectric
with a “bent” outside configuration allows for fanning, or spreading
out, of inferconnects. The bend or offset provides a method of

connecting components which are not “"on grid” with each other.

(0015) Compressible conductors suited for this purpose include
compressible wire bundles and spring probes. The compressible wire
bundle may be compressible wire mesh. Persons of skill in the art will
appreciate that other types of compressible conductors may also be
used with the connector of this disclosure. The use of compressible
conductors accommodates z-axis tolerances and allows for densely

populated packaging technology.

(0016) The electrical connection with a mating component may be
made by a spring probe, plunger or wire mesh contacting an
electrical contact pad of the mating component. The electrical
connection can also be made by having a fixed pin inserted into wire
mesh. Pins on the mating component can be a source of high failure
rates due, in part, to pin misalignment and iregularities. Using a spring
probe permits the elimination of pins on the mating component,
thereby eliminating one source of failure in some applications. Where



(0018) An apparatus 50 is provided to nake an RF connection between a first
mating portion 101 of a first conponent 100 to a corresponding sec%qu 07
mati ng -portion 111 of a second conponent 110. The apparatus 50 includégag
di el ectriwolzoosoB@swi th a first portion 62 and a secondP@EDUB200#013440 The
dielectric body 60 has an internal <ca¥ity 70. The internal cavity 70
extends froma first opening 61 in the first portion 62 of the body 60 to a
second opening 63 in the second portion 64 of the body 60. The first and
second portions 62, 64 are longitudinally opposed and laterally offset. The
first and second openings 61, 63 are longitudinally opposed and |aterally
of f set, (00aDoMmprehsidie vledaundle aonhneciorisaissd; doegledtnedudi ng a first
body nenber 65 and, a second bodé nmenber 66. The bod nenbers .65 and 66 are
each fabri caPBaSHION Wl'Tg‘I‘é@PQT'@ (RRIEPCNSN AN Q@Hi‘%ﬂd@c@'ﬁi‘%r wdhs@ant . The

ol SRk B PELEE A ndctede LIS L 5
[rom M { st 3y ioan dipiciort bRy e clor bbriedir BYSE tgamRyor ml e

ar r angenent sedfieferinifcll iR A6Q/7of It QARg28sRENbR 20{He82BE006  the body
may al so be used in various enbodi ments of the connector of the disclosure.
(0020) The Phiereansigdgi@tigns 0 i s shaped to accommpdate conductors fornming a
| aterally offset electrically conductive path 81. The offset electrically
conductive path may include at |least a first conductor 80 disposed within

t he di el ect 4 o] f r dinto or
assenbl ed d{drdgg I %len %?8”?@?%?@?%8?@%“@?3? W@gpﬁ@mggégﬁgﬁt or may be,
for exanpl epravidimg gt bffsetihfercarindat is illustrated in FIG. 1.

(0018) An apparatus 50 is provided to make an RF connection
between a first mating portion 101 of a first component 100 to a
corresponding second mating portion 111 of a second component
110. The apparatus 50 includes a dielectric body 60 with a first portion
62 and a second portion 64. The dielectric body 60 has an internal
cavity 70. The internal cavity 70 extends from a first opening 61 in the
first portion 62 of the body 60 fo a second opening 63 in the second
portion 64 of the body 60. The first and second portions 62, 64 are
longitudinally opposed and Iaterally offset. The first and second
openings 61, 63 are longitudinally opposed and laterally offset.

(0019) The body 60 can be a two piece sfructure including a first
body member 65 and a second body member 66. The body
members 65 and 66 are each fabricated of a dielectric material with
a dielectric constant. The dielectric material may be molded and
can be teflon-based. The dielectric material of the body 60 can be,
for instance, teflon or TPX (TM - available from Mitsui Plastics). In the
alterngtive, the body may-be formed or molded as a single piece.
Persons skilled in the art will appreciate that other arrangements of



bent, which for exanple may be a nmetal pin. (0021) The shape of the internal
cavity 70 is designed to accommodate the laterally offset electricglipfp 2007

conductive path 81 to neet the offset requirenents of a particular '
appl i cat iR2¥A3BBr set requirements of a particul ar apfftVESROPHI3TY t ake

into account, for exanple, the lateral offset of the first and second
mating portions 101, 111. (0022) The first conductor extends toward and may
extend to or protrude out fromthe first opening 61 in the first portion 62
of the body 60. Although the first conductor 80 shown in Figure 1 is a

si ngl e bent tgl pin protruding.out fromthe first o ing 61, [t is
under st ood Tpﬁgogﬁﬁ'qufcﬂé‘?%)@ H%@‘Si"&é@”ﬁbﬂ? I@W&%@%E\Fﬁ%@@ %9”%%9bfu nber of
el ectricall onductors providing a single electrically

conducti ve %gﬁ%r@mg@tﬁ%gﬁéappr opriately offset path, (0023) The first
conductor 80 has a first end 82 in the first portion of the body 60. The
first end 82 of the first conductor 80 provides the electrical connection
to the firq0020 i Tree pdetnaincdvity 204 shgypéd toracdonetiodois eohduidfbrst he fir st
mating portion 101 of the first conmponent O 1 FEB 2007 WD 2005/013428

PCT/ US200- fpopitsn g letewdly offssf@ipgiicrliveonpibiativespaiin 8dudiher off$el s di sposed

within the j ity an Lent ed  t rd the sgcond ti,n onponent
110. (0024)9'5%%6)&@%”«?(%’%&38@{ bR GRS SEESECPRAURIOT Aber nal
cavity 70. 4 %@W' [ ieRESiiet ALV bmg(gr second
portion 64 %l-{&t) e bcjgﬁﬁggé@%e co%p%gggbl'e (?gﬁréﬁctor dr'?ng?{)?%erm part of
the of f set rabrigd) prideddoiadoctssembisd dibctiihiato dhemtiessdtitebodpdact or may
be electrically connected to the first

The first conductor may be, for example, a conductive pin that is

bent, which for example may be a metal pin.

(0021) The shape of the internal cavity 70 is designed to
accommodate the laterally offset electrically conductive path 81 to
meet the offsetf requirements of a particular application. The offset
requirements of a particular gpplication may take into account, for
example, the lateral offset of the first and second mating portions 101,
111,

(0022) The first conductor extends foward and may extend to or
profrude out from the first opening 61 in the first portion 62 of the body
60. Although the first conductor 80 shown in Figure 1 is a single bent
metal pin protruding out from the first opening 61, it is understood that
an offset electrical path may be provided by any number of
electrically connected conductors providing a single electrically
conductive path with an appropriately offset path.

(0023) The first conductor 80 has a first end 82 in the first portion of the
body 60. The first end 82 of the first conductor 80 provides the
electrical connection to the first mating portion 101 and may be in
direct contact with the first mating portion 101 of the first component



conductor 80 at a first end 95 of the conpressible conductor. The first end
95 of the conpressible conductor 90 is oriented in the direction toward the
first portion of the body 60. A second end of the conpressible con8uditidr2007
may extend toward or protrude out fromthe second opening 63 of the body
60. (0025YORNeS/U8#38r essi bl e conduct or nay provi de an el eREFUEHO4/0238Hnect i on
to the second mating portion of the seéond conponent and may be in direct
contact with the second mating portion of the second conponent. (0026) In
Figure 1, the conpressible conductor includes a wire bundle 91 and a

pl unger 92. The wire bundle 91 is positioned at a second end of the first
conductor and the plunger 92 is positioned at the second end of the wre
bundl e 96. e Acswmoerssebiccoivhesfitstiodineluatay 8B8ds dispasechhdtidml fwer e bundl e.
(0027) The plunger 92 is a conductor which is electrically connected to the
conpr essi bliefeinpk CeiyiYI @G OrigndegHiPveaig the spaentoMatinar@MPRNeHY ot r ude
fromthe selc| d opening 63 at its other end. The 0 1 FEB 2007 WD

2005/ 013428 / US2004/ 023540 8 plunger 92 may be, for exanple, an

el ectrical connection pin. The electrical connection pin, by way of
exanple, may be netal, (0028) The dianeter of the plunger, wire bundl e and

t he out si dgOORapMAtesmpTessibll eohductorfs tvakodispbsediivitiaetinternaiky be
selected to ensure that the entire electrical path is of the characteristic

i npedance re@vily éa. Theteemspssibler condutios ¢ Racyhre disnased Imffeiance may
conduct or | ST PRETGRSLONTNE DG T16 HarRBIESIP B GAgERcEe S0 n such' an
( may form part of the offset electrically conductive path 81. The
\ compressible conductor rhoy be electrically connected to the first
conductor 80 at a first end 95 of the compressible conductor, The first
end 95 of the compressible conductor 90 is oriented in the direction
tfoward the first portion of the body 60. A second end of the
compressible conductor may extend toward or protrude out from the

second opening 63 of the body 60.

(0025) The compressible conductor may provide an electrical
connection o the second mating portion of the second component
and may be in direct contact with the second mating portion of the

second component,

(0026) InFigure 1, the compressible conductor includes a wire
bundle 91 and a plunger 92. The wire bundle 91 is positioned at a
second end of the first conductor and the plunger 92 is positioned at
the second end of the wire bundle 96. The compressible wire bundle

may be a gold plated wire bundie.

(0027) The plunger 92 is a conductor which is electrically connected
to the compressible wire bundle at one end and extends toward and
may protrude from the second opening 63 at its other end. The



enbodi ment, the conpressible wire bundle may be electrically connected to
the first conductor at the first end of the conpressible conductor 90 and
extend to and may protrude fromthe second opening 63 in the second (poFERd7

of the bodyy§Qeoslonzsgich an enbodi ment the end of the w r e gundbeREdgnt ed
toward the second portion of the body g0 may make an el ectrical connection

directly to the second mating portion. Were the conpressible conductor

i ncludes a wire bundl e without a plunger, the nmating portion of the second
conponent can be a pin or a flat conductor, thereby increasing the
flexibility and reliability of the connector. (0030) In a further enbodi nent

of the i nventhioRddrlorsincRtI8E, fdt didvitte Zan diBehRUTEGIREL8NGIRdUREor |S a
spring probe 93. A spring probe may include a plunger 92 enclosed within a

netal tube 97eleTivcol cogreciioaypibebyrweaytafexawaie smidiebsaraidl.end of the
spring 96 with the netal tube 97 oriented toward the first end of the
conpressi ble conductor 95. The spring probe may formpart of the offset

connect od 1 o @??fﬁﬂ%iﬂaﬁﬁ%?w@%@ﬁé‘sﬂﬁgﬁé?nﬁﬁ\éﬂ%cﬁé Pt oL Fe e
2007 WO 20024i8438#% disSiRq Qﬂo}% e e oY [
by bei ng but 'ft@gl agal r@ﬁone aﬁ%t er aPﬁgtﬁ IS, Iﬁlgjcgﬁgﬁpﬁ(g%te%%%% ?gl gr

t he di el ectriensufbdhatitrereirgire eflethricadlfdsietis of ehéraraldaoterisiduct i ve path or

the first conductor and of the outside dianeter of the body along with the

di el ectri ¢ cdmpedonce reauligicinethe tpnlieation. chiseharacéadslice the entire
edance desired in a particular

2ppl 1 cat on TREAEEFEIACN R RIS 580 S Rexanpl o, | 50 ohis.
(0029) In another embodiment, the compressible conductor could
include a wire bundle 91 without a plunger 92. In such an
embodiment, the compressible wire bundle may be electrically
connected to the first conductor at the first end of the compressible
conductor 90 and extend 1o and may protrude from the second
opening 63 in the second portion of the body 60. In such an
embodiment, the end of the wire bundle oriented toward the second
portion of the body 60 may make an electrical connection directly to
the second mating portion. Where the compressible conductor
includes a wire bundle without a plunger, the mating portion of the '
second component can be a pin or a flat conductor, thereby
increasing the flexibility and reliability of the connector.

(0030) In a further embodiment of the invention illustrated in Figure 2,
the compressible conductor is a spring probe 93. A spring probe may
include a plunger 92 enclosed within a metal tube 97. The plunger
may be oriented towards the second end of the spring 96 with the
metal tube 97 oriented toward the first end of the compressible
conductor 95. The spring probe may form part of the offset
electrically conductive path 81, The spring probe may be electrically
connected to a first conductor 80. The connection may be made, for



(0031) The plunger 92 may have a spring behind its base. The plunger can
therefore nove into the netal tube 97 freely against the force of the
spring -94. The spring hel ps ensure that the plunger nmaintains cont@¢tFEari7
pressure on a mating conponent. (0032) Figure 3 shows an apparatus in an
assenbl edwWO9dH/013¢28 Wit h a plunger 92 in contact w th aPEBAUSHE+4H2I40 on 111
of a second conponent 110. An apparat@s is provided to nake an RF
connection between a first mating portion 101 of a first conponent 100 to a
correspondi ng second mating portion 111 of a second conponent 110. The
first and second conponents 100, 110 may be adjacent substrates or circuit
boards included as first and second layers In a stacked assenbly 120, The
stacked assextinplerpyatrsoping budeapping easty keing buﬂamhm@nins’r oasi ng 121

and may incl ud econd connect or 122. The fir d second mating
portions 1(ﬁ”0ﬁ'ﬁr %J&/'Sb‘éd#ﬂ%n?\éGQPE'tV@ %aq'f’\ﬂa'ﬂ“ tendiRles "éc ?'ﬁet he assenbl ed
condi ti on, may be

| ateral ly %@ﬁ%fé'rﬁ%W@%%ﬁ%{é%ﬁ%qﬂgoﬁa@%@if Cc%nrgelﬂr ect or housi ngs
may be met aéon'drbé’r@ﬁéhﬂlgoﬂ%@beﬁ&jé%ﬁf&eiﬁtﬁ@b@@h%léﬁ@ wihithat they do
not make contact with the first or second connect ousing when in the
assenbl ed adisticirianconstaniafithei digléalyier camtbe chosenbie éndureEle2001 WO

2005/ 013428 PCT/U82001/023540 10 a thin polymer |ayer, may be placed between
t he connecteplirendlestrigal path isef the §h0é£ﬁ@7€5l‘5’"§ém@id@6@ﬁ)ﬁ@ﬁ*f%d i Cpr event

direct contact bhetwee orti.ons gnd the co tor hou |ngs The
nsul at i ng PaTEUIGH SREicclRy M SeBiERE sk eheaior erddiRcal i y
cgnductlve‘gybﬁnmpy extend to contact the first and/or second mating
portions

(0031) The plunger 92 may have a spring behind its base. The
plunger can therefore move into the metal tube 97 freely against the
force of the spring 94. The spring helps ensure that the plunger

maintains contact and pressure on a mating component.

(0032) Figure 3 shows an apparatus in an assembled condition with a
plunger 92 in contact with a mating portion 111 of a second
component 110, An apparatus is provided to make an RF connection
between a first mating portion 101 of a first component 100 to a
corresponding second mating portion 111 of a second component
110. The first and second components 100, 110 may be adjacent
substrates or circuit boards included as first and second layers in @
stacked assembly 120, The stacked assembly may also include at
least a first connector housing 121 and may include a second
connector housing 122. The first and second mating portions 101, 111
may be pins, sockets or flat conductors. In the assembled condition,
the first and second mating portions 101 and 111 may be laterally
offset from one another. The first and second connector housings
may be metal. The mating portions 101 and 111 may be sized so that
they do not make contact with the first or second connector housing
when in the assembled condition. An insulating layer, which may be



(0033) The enbodinent illustrated in Figure 3 has a conpressi ble conductor
with a plunger 92 and a conpressible wire bundle 91. It is understood t?ﬁb
t he apparatus could be any other arrangenment with a conpressible c ndGBt

i n accor dgnsdbiflzg he invention, (0034) Figure 4 is an @¥RhiRISH023540

cross-sectional view of an installatiofgp including a plurality of connectors
I n accordance with the invention. Two connectors 50a, 50b nmake connecti ons
bet ween cl osely grouped mating portions 101 a, 10l b on a first conponent
100 and |less closely grouped mating portions 1 i | a, 111 b on a second
conponent 110. The offset electrically conductive paths 81 a, 81 b fan away

from or spr epmiRiorhRnIEDer TRb 15 BRALLENSEANCERH Eohndiagponent s, The

of fset el ectrically’con I've nay pr ovi connections for conponents

whi ch are nejoBhdgl dAdWhETisinahaesr s r&Srhpoisnis dansevalrt dikectand 50b
each have first and second conpressible conductors 90 providing the

el ectrical cantaettiemeen fihéendiingtpamions e dhestomoe ctonfooesings.at  each
end of the_connectors, (0035) Figure i s an expl oded view of an

“stall at i olBIaRdaAg 8Yep RISy hebimBOISS BrS0aT Whkeh s cecond
connector h | . | ' C n 100,
170, he comectirubranehEtudtiatl it BRGREER Sty s RARER" he 11 v s
01FEB2007 \\E-2PPpAf: gxﬁﬁgﬁ§62004/023540 11 mating conmponent 100 and
correspondi ng, off-grid nmating portions of the second mati ng conponent 110.
(0036) It is understood that the above-described enbodiments are nerely

illustrative of the possible specific enbodi nents which may represent
princi pl es 9033 Thraeampodiment illvaratacé Figuranpbre st comapressivle

conductor with a plunger 92 and a compressible wire bundle 1. Itis
understood that the apparatus could be any other arrangement with
a compressible conductor in accordance with the invention.

(0034) Figure 4 is an exploded, cross-sectional view of an installation
inclAudin'g a plurality of connectors in accordance with the invention.,
Two connectors 50a, 50b make connections between closely
grouped mating portions 101a, 101b on a first component 100 and
leés closely grouped mating portions 111, 111b on a second
component 110. The offset electrically conducftive paths 81a, 81b fan
away from or spread out from the mating portions on the first
components. The offset electrically conductive paths may provide
connections for components which are not on-grid with another
component. The connectors 50a and 50b each have first and
second compressible conductors 90 providing the electrical
connections to the first and second mating components at each end

of the connectors.

(0035) Figure 5is an exploded view of an instaliation including @
plurality of connectors 50, first and second connector housings 121,
122 and first and second mating components 100, 110. The
connectors provide connections between mating portions of the first



readily be devised in accordance with these principles by those skilled in
the art without departing fromthe scope and spirit of the inventbqﬁ, 0 &
FEB 2007 12 What is clainmed is: 1. A connector providing an offset EB 20

i nterconnect, conprising: a dielectric body with first and second

| ongi t udi R oys/e3eesed and laterally offset portions angcgRshétii@sizad
cavity, said dielectric body includingia plurality of projections extending
| aterally outward from external surfaces of each of said first and second
portions, wherein the plurality of projections are arranged to engage an
internal surface of a connector housing; and an offset electrically
conductive path disposed within the internal cavity, the offset

el ectricall )‘n@lﬁﬁgl@é \tﬁ)rﬁ@rﬁm@@b‘h@tagegbéﬁbﬁgéﬂffgﬂd AEtih ’b(%iohbe _
dielectric body to the second portion of the dieléctric body and including
a conpr essi f éhesedoried matingpmsegonarmti NG he i nternal cavity in the second
portion of the dielectric body. 2. The connector of claiml1l, wherein: the
conpressi bl e conductor conprises a spring probe. 3. The connector of claim

1, wherein t onpect or, _has uned characteristic, inpedance., 4. The
connect or of0%6 B UrbierBiad bl fie FRAEE HEfE b abBe iRk e T
conpr essi bl 1 ; ' T : T i n: the
conpr essi bl g“%’%%&@#ﬁ@”?’ﬁr? Tehre @%ﬁ%@@%@ﬁ%@@@éﬁ%@ﬁ%@? e plunger
in electri¢gbresemigniricipley dhirdprederd ibvodtien. Othhernesiseiceits aliag! ai m 1,
wherein: the electrically conductive path includes a first conductor with a
first end diregodgdpe alevises imaecaatiapad withithesadoringipteploythose of t he body
and a second

T body t AKTSEISHRBAE Wi eutdepalhiG dRmaRs scond dnd B S8 o1 !

invention.



being in electrical contact with the conpressible conductor. 7. The
connector of claim®6, wherein the connector has a tuned characteri ﬁtTiFEEB 2007
i npedance. 8. The connector of claim®6, wherein the first conductor 'i's-%a"":
bent conductive pin. 9. The connector %f claim®6, wherein: the conpressible
conductor conprises a spring probe. t ol The connector of claim 6, wherein:
the conpressi bl e conductor conprises a conpressible wire bundle. 0 1 F E B
2007 13 11. The connector of claim 10, wherein: the conpressible conductor
further corhatseslaamedeisectrically conductive plunger in electrical
connection with the wire bundle, 1 A enpl prjsing: a connector
wth a di ellectri ¢ 30/{0\7\/?{%1 1ng & Oé\ﬁ% lléqgrggﬁfquﬁgﬁﬁgﬁghal | y opposed and
lateral |y of ifktrROpédyoRgthafiflt and iseédidniahgieaindlly, opposel hadtlatetatigtafiseal |y
conductive path being disposed within the internal cavity and extending
from the finostionsopnd oan dntefnab cayity) saidr diclashipy body t weludings id PHBREY AL of "t he

dielectric body.and jngl udi.ng.a 7 i t I Lthin the
Mnternal cAteyid ROl atS AR HERP Ll BaCRBRLE feath SRORE A
dielectric feshd poioHsli Wlerirdlthy ?ldrilﬁyodf profjceiohd ans amxhguddingngdget e al |y

outward from external surfaces of each of said first and second
| ongi t udi nahiegnal @yﬁa‘;s@éa&ﬁchmrélmmgé 3@t set portions; a conponent adjacent

t he second pord.i . . i . . i aft, . i rtion
i n contact zl\?lvl é%egﬁlcfgglrcég ﬁgg&{%&&gg;ﬂgn ?lg??%gﬁ)%&el% rtll?ﬁ leu?ljgal%l %aal 1tg];{}ig %fs%? t he
conpr essi bl gectiieutly cloaductive ath exaemiing omhihe Sirstepdndon afjtherdielatteic atly sar f ace,

wherein the plurality of projections Snga e th ace of the

internal suyyf
connect or HBe§PeRgd Rogtion H’é th daslentsic Hpdy: g rH“ilﬁ‘?mﬁ/r?eF%‘inﬁr.eS?E% CBIBFiessi bl e
conduct or  CQIRKIS&fin AP Hala9RF in the second portion of the dielectric body.

2. The connector of claim 1, wherein:

the compressible conductor comprises a spring probe.

3. The connector of claim 1, wherein the connector has a tuned characteristic
impedance.
4. The connector of claim 1, wherein:

the compressible conductor comprises a compressible wire bundle.

5. The connector of claim 4, wherein:

the compressible conductor further comprises an electrically conductive plunger in
electrical connection with the wire bundle.

6. The connector of claim 1, wherein:

the electrically conductive path includes a first conductor with a first end disposed in
the internal cavity in the first portion of the body and a second end disposed in the
internal cavity in the second portion of the body, the second end of the first conductor

being in electrical contact with the compressible conductor.

7. The connector of claim 6, wherein the connector has a tuned characteristic
impedance.

8. The connector of claim 6, wherein the first conductor is a bent conductive pin.
9. The connector of claim 6, wherein:

the compressible conductor comprises a spring probe.
10. The connector of claim 6, wherein:

the compressible conductor comprises a compressible wire bundle.



14. The assenbly of claim 12, wherein the connector has a tuned
characteristic inpedance. 15. The assenbly of claim 12, wherein the
connector housing includes a first connector housing portion and Oal Bif: 4G
connector housing portion. 16. The assenbly of claim 12, wherein the
connector housing conprises netal. 17. Tlllé assenbly of claim 12, wherein:
the conpressi bl e conductor conprises a conpressible wire bundle. 18. The
assenbly of claim 17, wherein: the conpressible conductor further conprises
an el ectricdl | y Thendun¢dtareofplaimgléy; whareirel ect ri cal connection with the wire

ein., the conducti ve

bundl e. 19. The assenpl f claim12, wher , |l ectricall

pat h i ncl udBg campresg ec%ﬂ@ﬂ%t%?”%ef TR PHFFSs3n Sﬁatrlﬁfl@%cgglé‘if]cﬁﬁe HET M er nal
cavity in td&uhidal sénreefidd With #he Whe biedly, and a second end di sposed in the
internal cavity in the second portion of the body, the second end of the

first condud or Abeisemblycosmmising: cal contact with the conpressible
conductor. 0 1 FES 2007 .1 0., The |y of claim1 eint first
conduct or ias‘_:oémﬁgﬂ{ W r?dﬂ‘c?ﬁa’lcébc b?d}nw@iﬁsqbﬁ% Sgg%l}éjn% P§1t%cﬁnag}'\}2|§éﬁoj?gc} aI\%er ei n:
the conpresgichlllg STRREPSHiOhs GAATRA isteaBcAiy B ofs@tgectrichlly cohduabesil y of
claim 19, wherein: the conpressible conductor conprises a conpressible wire
bundl e. 23einehdispess@vithin dfe istesnghcayity apd pxterding fone Hieptist pisios afdhRiuct or

Lot CErBBABE S0V RO AP, U5 RUBRE, o, AEShoL gl

connecti on or connect 1 ng n%:;
portion of cnfpréssible osnimomntdispobdd withimt thagntepal taviry @f tha ssesmdngbriiompdnent ,

ot o b iaesiq Sody, Sad dheleettic body including & plurality of projections extending.
laterally outward from external surfaces of each of said first and second longitudinally
opposed and laterally offset portions;
a component adjacent the second portion of the body having a substantially flat
mating portion in contact with and arranged substantially perpendicular to an end of
the compressible conductor; and
a connector housing having an internal surface, wherein the plurality of projections
engage the internal surface of the connector housing.

13.  The assembly of claim 12, wherein:

the compressible conductor comprises a spring probe.

14. The assembly of claim 12, wherein the connector has a tuned characteristic
impedance.
15.  The assembly of claim 12, wherein the connector housing includes a first

connector housing portion and a second connector housing portion.

16.  The assembly of claim 12, wherein the connector housing comprises metal.

17.  The assembly of claim 12, wherein:

the compressible conductor comprises a compressible wire bundle.

18. The assembly of claim 17, wherein:

the compressible conductor further comprises an electrically conductive plunger in
electrical connection with the wire bundle.

19. The assembly of claim 12, wherein:

the electrically conductive path includes a first conductor with a first end disposed in
the internal cavity in the first portion of the body and a second end disposed in the
internal cavity in the second portion of the body, the second end of the first conductor

being in electrical contact with the compressible conductor.



opposed and | aterally offset portions and an internal cavity, an offset
electrically conductive path being disposed within the internal cavity and
extending fromthe first portion of the dielectric body to the sedohBEB 2007
portion of the dielectric body and incLﬁding a conpressi bl e conduct or

di sposed within the internal cavity in e second portion of the dielectric
body, wherein a plurality of projections extend laterally from an external
surface of the dielectric body; disposing the connector within a connector
housi ng, t h29.corRecassemblywsichagm 10owperei the fizst condustonas a bentfcapductisngagi ng t he
plurality of. projections with the internal surface of the connector

housi ng; pd¥tioning a first conponent with a first mating portion adjacent

the first portiommedfsseditl§ oficRiBAY! WherbREly such that a first end of the
electrically conductive path is in electrical contact wth the first mating

portion; anitie ponpressblersgnduciercomprisepsmivstrole h a second mating portion

adj acent t secand orti on.of e.body such that an end of the

conpr essi brgz'congﬁﬁflﬁslenﬁ%iy ?fﬂd%‘f‘}eglr“(hé&i“){- contact with the second mati ng
portion, wh@eebmpihsibReendettéorionigised Edripresstble siesHuadlel al |y flat and
arranged substantially perpendicular with the conpressible conductor. 0 1

FEB 2007 123.25. Thhessembhoef daint?hiwhepdn: wherein: the conpressi bl e conduct or

conpri ses pr.i ) . | g r e nect or

as a ¢ umed e nariRfesERefondoblor UMIRCRGLE o cRielcafly SRR pipck 300C D

t he connectgecthiedl sbm@ctioe hittiake avirkibudle. connect or housing portion and a

second connect or housi n? portion. 28. The nethod of claim 24, wherein the
]

connect or h¥tisi ndy eehest foseonngatiag a mating pasdonyat ¢ st spmpeasH,vith a MREPgi n: t he
conpr essi b'SorﬁQﬁgf’ﬂe%n&%mf)&EﬁE Cgm%ﬁgq%:essi ble wire bundle.

providing a connector with a dielectric body with first and second longitudinally
opposed and laterally offset portions and an internal cavity, an offset electrically
conductive path being disposed within the internal cavity and extending from the first
portion of the dielectric body to the second portion of the dielectric body and
including a compressible conductor disposed within the internal cavity in the second
portion of the dielectric body, wherein a plurality of projections extend laterally from
an external surface of the dielectric body;

disposing the connector within a connector housing, the connector housing
comprising an internal surface;

engaging the plurality of projections with the internal surface of the connector
housing;

positioning a first component with a first mating portion adjacent the first portion of
the dielectric body such that a first end of the electrically conductive path is in
electrical contact with the first mating portion; and

positioning a second component with a second mating portion adjacent the second
portion of the body such that an end of the compressible conductor is in electrical
contact with the second mating portion, wherein the second mating portion is
substantially flat and arranged substantially perpendicular with the compressible

conductor.



30. The nethod of claim29, wherein: the conpressible conductor further
conprises an electrically conductive plunger in electrical connection with
the wire bundle. 31. The nethod of claim24, wherein: the electric8lllREB 2007
conductive path includes a first conductor with a first end disposed in the

internal cavity in the first portion of 13t he body and a second end di sposed

in the internal cavity in the second portion of the body, the second end of
the first conductor being in electrical contact with the conpressible
conduct or. 232. THhke method @f ofairs[24i wh@tin: wherei n t he conductor has a tuned

characteristic | ance 3. The method of .claim 31, wherein the first
conduct or ist@e %o%%rg%)sﬁggﬁw%;go%pﬂ?es afR.rmg'%Obﬁ’et hod of claim 31, wherein:
the conpresgi bl eTEOREHOH QT cRAARYI Whéreih thOEori@ctdf BREr tunddchath@eriggichod of
claim 31, wherein: the conpressible conductor conprises a conpressible wire

bundl e. SGmP#PéICWet hod of pl ai m 35, wherei n: the corrpressi bl e ponductor
further conpri Se?%e:fﬁ\;mﬁl'rog%g{cjiﬁgﬁ[gh}’wﬁé’r@%ﬁé EdfhePoH RO ing Mciu@bEs iFdt €@l

connection W th
connector housing portion and a second connector housing portion.

28. The method of claim 24, wherein the connector housing comprises metal.

29. The method of claim 24, wherein:

the compressible conductor comprises a compressible wire bundle.

30. The method of claim 29, wherein:

the compressible conductor further comprises an electrically conductive plunger in
electrical connection with the wire bundle.

31. The method of claim 24, wherein:

the electrically conductive path includes a first conductor with a first end disposed in
the internal cavity in the first portion of the body and a second end disposed in the
internal cavity in the second portion of the body, the second end of the first conductor

being in electrical contact with the compressible conductor.

32. The method of claim 31, wherein the conductor has a tuned characteristic
impedance.
33. The method of claim 31, wherein the first conductor is a bent conductive pin.

34. The method of claim 31, wherein:

the compressible conductor comprises a spring probe.

35. The method of claim 31, wherein:

the compressible conductor comprises a compressible wire bundle.

36. The method of claim 35, wherein:

the compressible conductor further comprises an electrically conductive plunger in

electrical connection with the wire bundle.





