;| }e3egXd| 46TXBJ/ 1 h *159159* A H GH FREQUENCY BOARD- TO- BOARD CONNECTOR
Field O Invention The present invention relates generally to an el ectrical
connector. In particular, the 5 invention relates to an el i

““connector for interconnecting electronic sub assenblies, d@ﬂ“ﬁﬂﬁﬁ@mmmw
printed circuit boards, for use in high-frequency operations. Background

El ectroni c sub-assenblies, for exanple printed circuit boards (”‘ISEBS' ), are
10 interconnect ed HIGHIFREQUENCY BOARBJIGBOARDUONNELOTOR/, the

el ectrical connector is designed to address nmechanical and reliability

i ssues. The el ectrical connector typically conprises an array of pins
connecti NGl 'g@lﬁlimpeari ng tracks of one PCB to another PCB. Due to

t echnol ogi cal advances, higher speed circuitries have arisen, in turn

gi vi ng ri Shetpoesengineentapeethta gineally 2o gnadledirieh eohistaandn gattiouddr, thieoper |y
15 inp%enented, the reduction in the rise ?nd,fall time of high-fr%quency
digital siRyiFaIeN FEBRIgIR i Wy SHTUIRE vRREGRly 9% ReI@NRCCUApFISHTAUC | #Psi gnal

i ntegrityasdeRiblieX ﬁé@@n@i%té@éikcuﬂ%o%ﬁ‘ds?‘fb@ ud ﬁi’lﬁéh-ﬁ'eﬁ&él%i/ bpagtisie to

i npedance m snat ch. he cl ock frequency of the signal 1ncreases, nore
energy is distributed over the higher frequency spectrum whi ch consequently
creates a]%rcFater ddemand for a larger 20 bandw dth. Since the el ectrical
connect or %ﬂ’é’é’ t he signal propagation paths between PCBs, it therefore
affects tImedi@hpl saBAGWnHIRS,” T8I @RI pridi&l eftidutte HoRid8" CPUIRE), egkepat hs.
25 Therefore, there is a need to design a high frequency board-to-board
connedf or ifteiconrgsiedoisig a¢ctiieal centiecooh rleetvenionally, the elesprnal egnneethmts t he
hi gh freque ard-t0-bo .cannect gr . shoul d i ncl.ude,a, construction that
or ovi des  SEMEsRE apteSs, WAL G SRR Lan BB ey "t B RIS "o <o
bet ween ney@bgUdonii@ises As arr@Pof IR Conreblivg teaignay bédrfngrthRkaonegdPEBr a hi gh
frequency board-to-board connector. 2 Summary A hi gh frequency
boar d- t o- ®aRtherdiriéc LB thacdnolemicaladvanrsai ehar speed wiEcuitigehavestiseline| udes
an array ngys - C s e hoysi
connecti ngIﬁ g&% gﬁ&{g ég%ﬁ%n%g%eﬁg%(ﬁgﬂf}é@f \%@n%ﬁ%{hgﬁgﬁg%%vgﬁﬁ%g fé e(gl&/nnecti ng
pi ns fihat implineded, thetredwozgionan thd nset &d fal tand yPHeighifregnenayadigimd signals
conpression (E i.n insertion into receptacles forned by plated vias
in the de@ffgf%.gat ?rﬁ@%%ﬁéueex \T}'f@dﬁp ﬁscqs@ﬁa'ﬂ@wggcﬁlgr@ﬁﬂm%rt% &Zamgleso known
as througl:ROLaR ndidt 4N sigRAT @ltortlol® dleSHT RSB hispatdh, SUR-BSSEEM! 1 es,
for exanple PCBs, can be chanically and el'ectrically connected 10 w t hout
t he need ffequencyonheb¢ crigmah iocreade€B nzovd enecgyr iesiisribiitag aennthet ighan t he
ot her PCB.f A groundi ?Fﬁ plate is coupled to the insul gtive t}ousi [ﬂ% One or
more ar s EAPEHRY FRESHIH &t SRECANC Y afates v greie, ApaN TBE Ruifi8e ot i on
of eaQh amghdw@id.itates 15 contact with the ground plane. The groundi ng
pl ate and the ground plane are connected to forma ground path for reducing
el ectromagneti c coupling between conductive pins during high frequency
oper at i onsy, IR 8 Qlifial LorBGRF BABES HE Ll SrbfRfesiB BEEL vllwdeR b gnt T on.
there is di'sclosed a hig

therefore affects the total bandwidth required for the entire interconnected paths.

25  Therefore, there is a need to design a high frequency board-to-board connector for
replacing electrical connectors. It is important that the high frequency board-to-board
connector should include a construction that provides a low insertion loss and the

capability to reduce crosstalk noise between neighbouring pins.

30  Hence, this clearly affirms a need for a high frequency board-to-board connector.
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--20 frequency board-to-board connector for connecting with a design

conprising: an insulative housing having a design-nounting face; a first
conductive el enent received in the insulative housing for connecting to a

“~correspondi ng second conductive elenent in the design, the first conductive

el ement having a tail for coupling to a correspondi ng conductive pad on an
el ectronic sub 25 assenbly, the high frgquency board-to-board connector
bei ng connectable to the el ectronic sub-assenbly; and a groundi ng el enent
for mounting onto the insulative housing, the grounding el enent conprising:
a groundi rynyoaxy and 30 one or nore follower arms coupled to the grounding

or ound” ot Ane e R Gl ol Sine BB bl of B i im B o R APt L e
i nvent i on,indliss@niasragli FehbaGRtve phisGBcdivedH &R Giisulda e doudinf & cbngedimgct or for

connecting with a design conprising: an insulative housing having a
desi gn> nouyith hdesigic ethecopfyadive pinscne corvendonaheonnesiingpine that inctudes bwisul ati ve

housi f ' : i _ . O
tho desi giie FROMAAL B% bide b nGRALRBR IR RRIREOMPAEE it fhale”, ' 2
cor r espondecegtaclen duchéds by paded miaaringhedesigni Asthe @mdedtbleyping kentdcgh

frequency poard-to-board connector bhejng conpectable to the el ectronic
sub-asse rﬁ?ﬂ%FﬂjV‘&_s’g*iﬁ% KoY 28 |ﬂgﬁ*é$h-h?ls$,_ ol GPHE dHOG e [ SHSUORE v e
housi ng, e aecRIBNE, gr %{earﬁ,hermms, GRATE! MédhaniAsy Qhd ggkgicag* | OWfdcrer M8 or

connecting to a ground plane in the design. In &accordance th a third
aspectlOof witheui theareed dor, a chmrestor ondire @B @dd a dormgspdndguemogctoan thet o- boar d
connector f.or gré;erconnecti ng a pair of designs conprising: 15 an
insulativé’ﬂhe&ﬁ,I g; a first conductive element received in the insulative
housi ng, the first conductive elenent having first and second distal ends,

the first distal end for connecting to a correspondi ng second conductive
el enent i s graindig; plate iarrguplgd to the insulative housing. One or more arms extend

from the grounding plate. The independent bending motion of each arm facilitates
15  contact with the ground plane. The grounding plate and the ground plane are
connected to form a ground path for reducing electromagnetic coupling between

conductive pins during high frequency operations.

Therefore in accordance with a first aspect of the invention, there is disclosed a high
20  frequency board-to-board connector for connecting with a design comprising:
an insulative housing having a design-mounting face;
a first conductive element received in the insulative housing for connecting to
a corresponding second conductive element in the design, the first conductive element
having a tail for coupling to a corresponding conductive pad on an electronic sub-
25  assembly, the high frequency board-to-board connector being connectable to the
electronic sub-assembly; and
a grounding element for mounting onto the insulative housing, the grounding
element comprising:
a grounding body; and
30 one or more follower arms coupled to the grounding body, each follower arm

being resiliently biased and for connecting to a ground plane in the design.



--second distal end for connecting to a corresponding third conductive

el ement in the 20 other design; and a grounding el enent for nounting onto
the insul ative housing, the grounding el enent conprising: a groundi ng body;
one or nore first follower arns coupled to the grounding body for 25
connecting to a ground plane in one design; and one or nore second foll ower
arnms coupled to the groundi ng body for Xonnecting to a ground plane in the
ot her designaccdPiiRt WRECA iséddn@Naspbct THE tHY aWeiien, 3BelenxodisBlESdS aothigh he
invention are described hereinafter with reference to the follow ng

dr awi ngs, freguenRy bpard-to-pomdgonneatey far ¢onpaeting with afleigheenpiisingjuency

boar d-t o- board L . part i i .view of an insulative
housi ng; FI G fﬁ{éﬂ%ﬁ%@@%ﬁﬁg}%@éﬁ o#ésféﬁlérﬁﬁl?&gdr?%;}?éeewency boar d-t o- board

connector of Fh@rstlonductive Rlement eagbided th tledn®ititivetpasiag fordoamedinggoa front
vi ew of the groun&i ng element of FIG 2; FIG 4 1is a é)arti al perspective
view of t REOREHANGING serond Fordietive elgmsphindhe desiare they firgk copdugtjvg element) g 5 j s

a plan vi . a kit 21 Gl : i i )

Boar d-t oboy o 2o LB IR SBHpie 4 boRRRLAIAR HMEIE BRg SR SEGRHENGH: i e
of a desi gssembly, ithe¢ ériglodreguencygbaeurd-o-bbard héoghedtore heimgcgonbnectatde tto- thear d
connector of FIL.G .1; Fllg@ 7 (is a reverse plan view of the design of FIG 6;
20 FIG geieetronip publsasseaVofnd he hi gh frequency board-to- board connector of
FIG 1, FIG 9a'g§ou'fhd9%rélbﬁ&ntsﬂofiﬁloﬁﬁﬁ%gﬂﬁlthé’h%‘&laﬁ(/e hb&sitY, Ghe EroRAMRRCY
board-to-board connector of FIG 1, FIG 10 i1s a partial Side sectional
vi ew b9 t hismighgdonipresingonsyor maare doltoovd aemsifor comecting tood gioudi planpimthed to t he
desi gn- of 8FI.G 6; FIG 11 is a plan view of the high frequency

boar d-t o- B4%Y connector of FIG 1 with two transverse rows of conductive
pi ns;
In accordance with a third aspect of the invention, there is disclosed a high frequency
board-to-board connector for interconnecting a pair of designs comprising:
15 an insulative housing;

a first conductive element received in the insulative housing, the first
conductive element having first and second distal ends, the first distal end for
connecting to a corresponding second conductive element in one design, and the
second distal end for connecting to a corresponding third conductive element in the

20 other design; and
a grounding element for mounting onto the insulative housing, the grounding
element comprising:
a grounding body;
one or more first follower arms coupled to the grounding body for
25 connecting to a ground plane in one design; and
one or more second follower arms coupled to the grounding body for

connecting to a ground plane in the other design.

Brief Description Of The Drawings
30 Embodiments of the invention are described hereinafter with reference to the

following drawings, in which:



-30 FIG 12 is a partial side sectional view of the high frequency
board-to-board connector of FIG 1 with two transverse rows of conductive
pi ns; 5 FIG 13 is a plan view of a design for interconnecting with the
~high frequency board to-board connector of FIG 1 with two transverse rows
of receptacles; - FIG 14 is a plan view of the high frequency
board-to-board connector of FIG 1 with45 one conductive pin and a cube
shape; Fl@Glpiis ﬁorﬁ'ﬁé\v\ﬂfea“m b frd@eltyIboakd %19@2&8)609@&’{& Wih RogdrEal
connector of FIG 1 with one condu ivé pin and a cylindrical shape; and 10
FI G 16 i secliophlaniewiofan ofsulative hougingt r equency boar d-t o-board connector of
FIG 1 with an array of insulative housing arranged in transverse rows and
colums. Detailed Description 15 A high frequency board-to-board connect or
for inter@on2aé aRevdrsd Weezdoﬂ:ﬂheqlugﬂ fre@amep bbsrddeWohideshnb&bebnBiGer, for
addressing the foregoing problens. A first enbodi nent of the invention, a
hi gh f# equdticysiovedids elsnsabexpossshinect or 20 for connecting to a design 22
(as shown in FIG 6) is described with reference to FIG 20 1, which shows
a front view of the high frequency board-to-board connector 20 with a
partial s&IGidisad frontanewddf i grasidimgtdlstreh@FIGR;24, and FIG 2, which shows
a reverse view of the high frequency board-to-board connector of FIG 1,
with a grounding el ement 26 exposed. The design 22 includes a matrix of

el ectri calgygr i [ ). The
i oh Treqtancy boaT aener Bl IV EEeANE fRLALE Sofi G Sl ARG

el enends: FGel; nsul ati ve housi ng 24, the groundi ng el enent 26 and a
transverse row of conductive pins 34 as shown in FIG 3. Referring to FIGS.
1 and 2, the insulative housing 24 has a design-nounting face 28, a

boar d- ”DU'FtIGnQ if #68n %@éx@@ﬁ@bﬁhﬂe& cRaiabéRY oh WHiEEthd BSdORRHEY b&idtace 28
and a 30 periphery 32 being perpendicular to and constituting the

ci r cunf er éwarl whnedier afddGgh ismomtehontbace 28 and the board nounting face
30. The board-nounting face 30 is shown in FIG 4. 6 The transverse row
of conductive pins 34 is received in the insulative housing 24. The
transyer seIGowioh planeemtdfaeddighsfoB fht@tOiredns withahe hiph feepiady badwdt i ng

face 28
to-board connector of FIG. 1;

FIG. 7 is a reverse plan view of the design of FIG. 6;
20  FIG. 8 is a plan view of the high frequency board-to-board connector of FIG. 1;

FIG. 9 is a partial side sectional view of the high frequency board-to-board connector
of FIG. 1;

25 FIG. 10 is a partial side sectional view of the high frequency board-to-board
connector of FIG 1 mounted to the design of FIG. 6;

FIG. 11 is a plan view of the high frequency board-to-board connector of FIG. 1 with
two transverse rows of conductive pins;

30
FIG. 12 is a partial side sectional view of the high frequency board-to-board

connector of FIG. 1 with two transverse rows of conductive pins;



“-of the insulative housing 24 with each conductive pin 34 being generally
perpendi cul ar to the design-nounting face 28. The conductive pins 34 are
spaced 5 apart. Each conductive pin 34 has a tail 36 for connecting to a

“correspondi ng conductive pad 38 on a printed circuit board (PCB) or the
| i ke el ectronic subassenblies shown in FIG 5 which shows a plan view of a
printed circuit board. The tail 36 is connectable to the correspondi ng
conduct i vengagh 38 Pivn Qe 6f a 8elidrPfoR irﬁ&‘éﬂﬁnécﬁﬁé‘Wﬂhqgé’h%ﬁWéqu@ﬁqytﬁHaﬁilgh‘ hol e
mounting. 10 FI G shows a plan view of the design 2Z which i'ncludes a
t r ansver sé¢o-boand sbnnastosof G ek with two transygmedowe of recepiagles;t y and positi onal
arrangenent to the row of conductive pins 34. FIG 7 shows a reverse plan
view of the design of FIG 6. Each receptacle 40 is preferably a
t hrough- heli@. v4 & a glaaprey ande digefsjuen@dbdaed-td-Beat \Comcid of FEGCDIvispondi ng
conductive pin 34 inserted therethrough. Referring to FIGS. 6 and 7, each
conduc?®i v@ngpw@wt%waraméwuhe PhaPe; of | eads 42 terminating with a free end
44 of the conductive pin 34. The pair of leads 42 is circumresiliant al ong
a portion of the conductive pin 34 proximal to the free end 44. The outer
si de of edd@. |®&ch glan vieet ofiths highbfuequedS,: boand tdbiogrd 4bnieetrlof FaGEE withnt act
with the recegtd%ﬁl_e 40 en Lih ,2? conductive pin 34 is received into the
recept acl @M8EONCHSBVEBREIE AicY n‘g‘ﬂ“ﬁi‘ epsydr ecept acl e 40 descri bed above are
conventional connecting pins that include but are not limted to those
utilised in encirclenment conpression (ECOVM connectors. FIG 8 shows a plan
vi ew ¢0 t HdGhigh 4 pleguevcyt the ugh frayusneyr boardtorbedrd co@tectmadf FIG. 1 25th9 shows

a partial side sectiopal, view of th&e. high fre uency boar d-t o- board
connect or B AL TSP BH o E Brpoaed dralsvaioy SRd eBINE ana Fia o, i
general ly planar and being coupled to the insulative housing 24 by slotting
thereinto. The grounding el enent 26 includes a groundi ng body 46 and an
array of follower arnms 48 extending fromthe groundi ng body 46 as shown in
FIG 2. T i n | ement 26 further 30 includes a plurality of tails
50 for conneégiﬁe%gsﬁr@ﬁﬁgorrespondi ng groundi ng pads 52 on the PCB by way of
ei thenssurA aipd fidjusiicyt R ed-Beitd @onridafod Yehmbet shnB& ! priv@e déigigSsoardsach
follower arm48 is resiliently biased and bendabl e. The bendi ng noti on of
one fol | ovedesgribgddmreinafins doigsidessing e forpoingdupllgaent of the bending 7
notion of another follower arm48. The follower arm48 is for connecting to
a ground plane 54 in the design 22 of FIG 6 as shown in FIG 10. In
si t uat i onsA fingtrengiodireent tdfehel @siegtior 2 high didquenes boatdtd-beard eotifeetor 20
design-nmouynting face 28 of the insulatiy ousi ng,. or the design 22 has an
undul at i ng% gling tpRedlegign Jare omméﬁgsgiﬁ deseibed Syithggesrenef i HES-adapt s
1o thege i LWdh @B%sh%rdnféleW dfBhEnERHREEND HodREH-BAAR] B5Tn¥oP20 Withloner
| arms 48 and the ground plane 54. The foll ower arm 48 has a base ené1 56 and
' a free eneaBil asctiohalvwiew of Bh GisuiativE heuting 24,cmd HHG. 8f whith shows eweverser m 48

| . . .
| provides an_ in fac etween.the fqll ower arm 4 nd .t he groundi ng body
36 01 “the Grbanarn e ERUIECSeonahosr Sraspedt of A0 3 gaher #71 P iRongar e
and ext endgendih 26 fekpiRetherhgrdetigiondnblags ARafix s QelASS tABKs RAnd Bhtd al |y
+and overhanging as a cantilever generally transverse to the groundlng body
31

46 subseqwenyenjiondr prinied| ¢irquti hgardeRiMy t Rl digh Vikraneneyf bpard-tbdoarspl i ed to
, thef rgge ecggne‘ré or ?O réoﬂ%?isgso o?eﬁﬂ'e@gmginr gféﬂ‘n%ntsshqﬁee iHé’u%t{v%dﬁéus{nrgO%} Iﬂ?e free
- end 58 for contacling
! grounding element 26 and a transverse row of conductive pins 34 as shown in FIG. 3.

Referring to FIGS. 1 and 2, the insulative housing 24 has a design-mounting face 28,
a board-mounting face 30 generally parallel to the design-mounting face 28 and a

30  periphery 32 being perpendicular to and constituting the circumference of the design-
mounting face 28 and the board mounting face 30. The board-mounting face 30 is
shown in FIG. 4.



--15 with the ground plane 54. The grounding el ement 26 further includes a

notch 62 forned adjacent to the base end 56 and free end 58. The notch 62
is preferably a concavity for reducing stress concentration at the
“interface when the follower arm48 is being bent. The notch 62 not only

i nproves the follower arm 48 travel, but also extends the |ifespan of the
follower arm 48 by substantially reducigg the risk of the 20 follower arm
48 br eaki NYe fifMEVdrerd @QOREhABLHPO PinsdH BuRcEiOed i BRSInSARGRNhsRIALM.at the
base end 56. An abutnent 70 is forned adjacent to the notch 62 as shown in
FI G 3. TH&camosvessstroweisoaductize pis déaeimdes from thictdesign-mouatinafacag8t he

fol | ower ag 8.from over-bendj ng .and _conseqguent |y .fr el ng_da ed. 25
et er r 1 ng OF oty dashiivEY BB SR 4" il g BRTREIENC Yo 30 BB e SRE® 1. 0
to the pepefeadivuld? t®thet signi@blisingvRchQ8si Tige eshduati el Fﬁah Moara sphewde for med
by the _transverse row of conductive pins 34 by encapsul ating a portion of
the groundP#y cFasherandpetivg pii A4thee 3 wliPat oy conpersinggtoza coiresnegdingast i ¢

moul di ng j | @ i.ye i Ng: aj f .64 1di at

di stal en Is)n% ﬁ%’ %1 ?n&"ﬁt?\r}gl@%&ug?ﬁgt ?@aﬂgn %@oaﬂg#(ﬁglkgoelg(}tmig 6 all ows
for a nor assebliceshovat @nfIGo wlich kisovgy o pladivigw ef e peinted2fircbiy bohre. iTigul ati ve
housi ng 24.. ternatively, other forns of fastenj means, for exanple
bolts andtﬂhﬁ\é‘,s C@aﬁeoéaé)?%ﬁ;&pgygaqspon ng RANGYCRYERA %‘f‘F‘e‘Pﬁsthgc‘? TPy MHer
includes g.dpablogP(SHEY 6P 8S0R-1R1E Ri3HAME, Per pendicul arly from the grounding
body 46 of the grounding elenment 26 as shown in FIG 2. The pair of catches
66 islPor insertion into a pair of correspondi ng apertures 68 constituting

a portiongdn the design 22. whi ar.e .al vias as, shown in FIG 6. When
nber ted O freShoatsra afert Sish of du disiZh 22 JhRR BRBER B SipEi he
conduct i veedeptatled 40afrdsPbldVEn alidiRity @nd POMECHAViRIaNgbRedtN® thegewtsc! es 40
and the ground plane 54, consequentially securi nfght he hi gh frequency

i3

boar d- t o- lsoBgustize pie o rFI120 7isbowh e reessegpiap viemnott the dpgige eEEIG. heEaphoundi ng

el enent 2 h r | lign to 10 fqQrma gro at.h. (not
shown) . Cg%‘%ﬂ %lcfei Aﬁ)ggtpr%%%g’ib@t %ﬂ%@@é@%g’h& the raggrﬁlgn%%ts neﬁ%r {)eﬁgwglgnducti ve
pins 34 pehditdrieshomiainesrRiubiichinig inderted elc@étaiugh UR ekarib® toORIGS. 614 gr ound

pat h reduces el ectronagneti c coupling between any pair of conductive pins

34 and cons&#flesonpugtivg nnbﬁércpmgﬂaqs@s%ant%i1Rad§<ﬁ25t§r.miflﬁmwb@ fegeremdut4t i on of
o o e t hilpgie .

oper at i ondt HEeAHBiE phal B BROUEEAS 1S IRl AShiah Bbhad LA of Sauency
boar d- t o- hixacehduotiviepinod4 pfoxamalseahe ifiee en.441, The Gute? sidEloBSactBldad 420 and

FIGS. 11 to . 13, conprises, of three in elenments. an insulatjve hausing 24,
a groundi rﬁ'@d’éﬁﬁ‘é AT QT Bymp égsfegﬁtae?a (FQBiags With H}erfee@_.ta%%o HBSE Mot i ons

i n 1 ebpti QBndR VD Gis BUUS HER e RI6 HAWFRLHEAS 4f TR BARIdIVERA 330nd

rel ati onshi ps anong the design 22, conductive pins 34, receptacles 40 and

f ol | ower aeceptglod@ Hescobed ebave dare chvEBtional tcondd¥ting einsnthet ipoludt dalt heer ei n.
FIG 11 sho lan view of.the.high frequenc <to-board connector 20
conpri si n&oﬁﬁ@ﬁ?“’o‘i"o%@m%{’ fr{/eélcf{fi‘f&eﬁg(éor%}f?ssﬁﬁwgFl%‘Wé’CttoFFe pl an vi ew of
the high 25 frequency board-to-board connector 20 of FIG 11. Referring to

FIG 11 and FIG 12, it is shown that one insulative housi ng 24 is nounted
to each ofFl&nd shawseaplen vigreolthe highi frrueneniasrd-eboard eonnegios ¢8 @B FIGw of

conduski ve, §i 34 1. fved.. | ' L atqi ' 24.1 s par to and
i anad v HolR s i ASF L PG ORI HEalsRkT bag s BB e . O her
i nsul at i veohdieigieurddingréledeit s Zrshowd iimPIG.| LaRITIR O, B3Gecherally pihnanaridnt er f ace
bet ween both insul ative housings 24. Th rows of conductive pins 34 are

) e two rg f ,
for connedCiMBgCoupiss tandhec tenialrohansing Rovy shotting: tisreiatpesThe eropndie desi gn
22 shown i ‘iﬁﬂﬂln ﬁ?ﬂs t :
transver sééﬂsrn(lg%/r\lgzégn Crlg&c&ggtgéarg es %%ﬁig?é%lo(ﬁ%{ectl n%f{ﬁlétg\ﬁ%%ﬁ% gl oevr\l/g}r%arrrs 48
of the grdumditheggreliediegbod 46 As show ireFl@.dl.nFhe gofunting dleaemtZ6aforther hi gh
frequency .bgard-to-board.connector 20 5 as.seen in FIG 1, FIG 2, FIGS 8
to° 100 iBigas A, ugtfy pr 68 Yrio herdeeThe N E Refembuding st hous: ng
24, a groyndihe PEl dyewhy 46 cahéh firfac® 38dun® E&ARSIBEY io¥ @hfduph-Bdle Mbénting

descriptions in relation to the structural confrgurations of and positional

rel at i onsHrgeesaindiagh toviers pgm 482is tegitienibt birsehiand bgndablec efreakindinga0 and
fol I over %5904180%1541%1&)(&%(‘ GRG St e A:elcgﬁple&' ﬁtogl ;c]Ier %cﬁpé%g{ BP E}%t geqldﬂl%r UL



-FIG 14, shows a plan view of the high frequency board-to-board connector

20 with a single conductive pin 34 and a cube-shaped insul ative housi ng 24,
and FIG 15, shows a plan view of the high frequency board-to-board

"~ connector 20 with a single conductive pin 34 and a cylindrical insulative

housi ng 24. Referring to FIG 14, one 15 conductive pin 34 is received in
the insul ati ve housi ng 24 which has a cube shape. The groundi ng el enent 26

i's planar n@fifdni §f dnbthdrefolloRaPan aRd Thegpdwsiesint a8 FTUNLhRRcBAORY ad
portion of the peri h%&é 32 of the insulative housing 24 for generally
i

i ncl osi ng grovadimangl e [detign Ag of F1GThas decywryin FSu i g sityeteonsgvhend t he
boar d- nount i fage.30 ,3r e I - . opgduct [ ve pins
34 and thg}t %ggzhgr (r&§51 or‘?‘ iﬁgg%(lgqqﬂ%sg%&eﬂot gl\rgnggsﬁ%%ﬁlfpgttl%??%sgga@ l\[/hg hgusi ng

24 is genésaldtive hplising ot dal designvd ey desiduluiipgiuiaee, flec decdBpledandtiva
boar d- nounti ng face 30 constituting twg distal ends of the cylindrical
i nsul abi verf kaehfollpwss agmdAthadaptsoghesessituations toofaeiifate vpplareHvesst thene

i nvention, ' - connector 20 as seen in FIG 1,
FIG 2, FFE@YBEQ?%&%?ang‘@Y%?ﬂﬁég“@ﬁﬁggﬁégé'of three main el ements: an

i nsul ative housing 24, a grounding el enent 26 and at |east a conductive pin
34. The descrjptions in relation to the structyral configuratigns of and
posi ti onal PSGfRYer B 8hhEsA Bitngd #ba‘?ij% i %3,5%&%?39%10&%%& Ao B¢
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i ncor porated herein. 10 FIG 16, shows a plan view of the high frequency

boar d10o- lbodrthe grundimgdrody0dte ofthei giongding etameny 26f Thes tdlmwiev @rhotfsisngs 24.

Referring to FIG, 16, it is shown that the insulatiye housings are arranged
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i nterface iRahNeand addrhdeding @4 alcastileddrl defeldy HaRGvedsk toXhORLorm@ARBUSIdyVe pin
34 is received in each insul ative housing 24. In the foregoi ng manner, a

hi gh freqdésehseapently-foofasduatingchendingitosreofovipasciordsdd applicdrieithegfreeendour

enbodi nentg o invention far dr ! he, fqr i i yant ages of
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I nvent | On'conca%ﬁygoﬂeﬁﬁcifl{g sf?‘esjg'cgncefrﬁrgﬂéﬁgtctae l?rﬂé'lrf%e;\ﬂie}vﬁgtﬂ&%l?oq@? Qfg for

connecting wt design~- conpri sing: n1ns ousi ng having a
desi gn- nousibeing beac eThandtch $2 mo pdlycinpreves| thedollowsr cemvadtravelt e alsosul ati ve
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frequency board-to 10 board connector befng ‘connectable to the el ectronic
sub- assentthg/basagdd 46 g Asuabdiment g0 asformed adjapant ta thegotoht 62 asrsbownswFEG.i ve

housi ng, t)h r gundi | ement conpri.si.ng:. roundi ng, b - and one or
more fol | oneFTaPHRmERor BEVIR® eHEegrbEHrnS Taoas  ognd Sl F armrar m

bei ng resiftdngbldribehimgead 30skeh@ntlsTrIeBEInpdafaga. ground plane in the _
design. 2. The high frequency board-to-board connector as clainmed in claim

1, the grounding el enent conprising at |east one of a plurality of tails,

h otail ' iy . .
ol cct Poni K EEEERINE, FRY S A PS8 TRERRAIAeRIEHEN, B0k ke B 0o o as
cl ai med i peciblérm32, of wheingulativdikodsings24 paralthlcd b \phanelfermod by theatansgadeed and

extending fromthe design ting face, the first conductjve el enment being
general Iy TR HeiRRETIE PIND S99 FERRLHEgH BRIHER % thea SEOUBHINEI RO (A0at i ve
housing.  within the insulative housing 24 during plastic moulding of the insulative housing 24.
A pair of holes 64 disposed at distal ends of the insulative housing 24 and grounding
30  element 26 allows for a more secured retention of the grounding element 26 by the
insulative housing 24. Alternatively, other forms of fastening means, for example

bolts and nuts, can be employed.



-4. The high frequency board-to-board connector as clained in claim3,
wherein the second conductive el enent having a conduit shaped and

di mensi oned for receiving the first conductive el ement therethrough, the

- first conductive 30 elenent being circumresiliant for facilitating contact
wi th the second conductive el ement when received in the second conductive

el enent . 12 5. The high frequency boagd-to-board connector as clained in
cl ai m 4, " Sldinkiflg blefht CRNGH ﬁévm&@e HPBY iR 6P lcitiedbiingy Of
| eads ter#?ﬁag#ﬁgavg Ee Eee enﬁ 5f th ?e cond&gflve elgnentn% 6. The
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second comgiehdtit@ir eﬁ;ﬁfﬁﬂbn W@ dedign b2 wchce@@@h@@wavas SHAAEMFIGS 6! ecei ved in
t he second conductive elenment. 10 7. The high frequency board-to-board

connecbor as claimed in claim5, wherein the free end of the first
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el ement s. Y4; cmwequﬁnghllx peeyian dhe btgar%equanyomaadé@rhﬂ%rét@pn%orc%f(hﬁti
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each follome arm In°nmotion fromt r arm
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A second embodiment of the invention, a high frequency board-to-board connector 20
as seen in FIG. 1, FIG. 2, FIGS. 8 to 10 and FIGS. 11 to 13, comprises of three main
elements: an insulative housing 24, a grounding element 26 and at least a conductive
pin 34, The descriptions in relation to the structural configurations of and positional
20  relationships among the design 22, conductive pins 34, receptacles 40 and follower

arm 48 with reference to FIGS. 1 to 10 are incorporated herein.

FIG. 11 shows a plan view of the high frequency board-to-board connector 20
comprising a pair of insulative housings 24. FIG. 12 shows the plan view of the high
25  frequency board-to-board connector 20 of FIG. 11. Referring to FIG. 11 and FIG. 12,
it is shown that one insulative housing 24 is mounted to each of two faces of the
grounding element 26. The transverse row of conductive pins 34 received in one
insulative housing 24 is parallel to and aligned with the transverse row of conductive
pins 34 received in the other insulative housing 24 with the grounding element 26
30 forming an interface between both insulative housings 24. The two rows of
conductive pins 34 are for connecting with two corresponding rows of receptacles 40

in the design 22 shown in FIG 13. The ground plane 54 extends between the two



~-formed adjacent to the base end and the free end of the follower arm the

not ch 13 being a concavity for reducing stress concentration when the
follower armis being bent. 12. The high frequency board-to-board connector
as claimed in claim1l, further 5 conprising an abutnent forned adjacent to
t he notch, wherein when excessive force is applied to bend the foll ower
arm the follower armabuts the abutnmeng thereby preventing the foll ower

arm from e4gfveR@NEWIDS ré&pté@r@. 4 ot cfdnﬁéléiﬁﬁ@c\)htﬁ’(?ﬁé folloRred Qg 4806M@Et OF  as
claimed in claiml1, further 10 conprising a catch coupled to the grounding

el enent f@rowd@a@m@er@ﬁﬁo a fixture, the fixture being coupled to the
desi gn, and the engaging of the catch to the fixture for aligning of the
first conductive elenent to the correspondi ng second conductive el enent and

t he al i gniAngimf erhthlihent AWaE idiemién a llilgh grequiéiity Hoareto-Bdard donnkbr R0g
frequency board-to-board connector as ained 1n claiml, wherein the

gr ound? ng2elseereit FlQ. $hEHed2aRo%i $ré%§|00¥féHF¥%r 14 xeQampTisesy O4|thieg MaiBor t i on
of the peg lem fsY af?fmsﬁplové 'ﬂﬁﬁgnl?%b % g&%ﬂﬁdlﬁgsleﬁ%ﬂg%ﬁ‘ﬁt f@hg& J&lﬁﬂé{ﬁrgtl Ve

boar d-t o- boar connect or ~as erein the i1nsu

housi ng i pimr 84t Thgdeseribtioshiapertiod 6o thEherubiugh confguretions dfead potitohalar d
connect or s cl ﬁl med in ¢l %I m 14, wherein the _insul ati ve houa n

cylindric&§ Ptgpné ip @gongghe gesigh &2 neofustivegpian g Bsaptaclend®an O@WFﬁector as
claimed ipug '4§'wrﬁﬂ1§féréi{c%@@[:b@9”ipﬂb' 19 Qnﬁo&%kit?d)ﬁerélﬂsu' ative housings, the

groundi ng el ement di sposed between t ai'r of 1nsulative housings and
i nterd¢dnnecting the pair of insulative hou5|ngs 30 18. The high frequency

of 1 nsul attde! hatarngeinatey S5 B Tk HEaiesRy P tp ipheicopfipier 0wl a2 211 Y
single conductive pin 34 and a cube-shaped insulative housing 24, and FIG. 15, shows
a plan view of the high frequency board-to-board connector 20 with a single
conductive pin 34 and a cylindrical insulative housing 24. Referring to FIG. 14, one
15  conductive pin 34 is received in the insulative housing 24 which has a cube shape.
The grounding element 26 is planar and is further shaped and dimensioned for
mounting along a portion of the periphery 32 of the insulative housing 24 for
generally inclosing the insulative housing 24, The design-mounting face 28 and the
board-mounting face 30 are exposed to allow access to the conductive pins 34 and the

20  corresponding tails 36.

Alternatively, the insulative housing 24 is generally cylindrical with the design-
mounting face 28 and the board-mounting face 30 constituting two distal ends of the
cylindrical insulative housing as shown in FIG. 15.
25
A fourth embodiment of the invention, a high frequency board-to-board connector 20
as seen in FIG. 1, FIG. 2, FIGS. 7 to 9 and FIG. 16, comprises of three main elements:
an insulative housing 24, a grounding element 26 and at least a conductive pin 34.
The descriptions in relation to the structural configurations of and positional
30 relationships among the design 22, conductive pins 34, receptacles 40 and follower

arm 48 with reference to FIGS. 1 to 10 are incorporated herein.



--14 pair of insulative housings having the groundi ng el enent di sposed

t herebetween and i nterconnecting the pair of insulative housings. 19. The
hi gh frequency board-to-board connector as clainmed in claiml1l, wherein 5

““the grounding elenment is generally planar. 20. A high frequency

boar d-to-board connector for connecting with a design conprising: an

i nsul ati ve housi ng having a design-nmoungi ng face; 10 a first conductive

el ement r i yedi L sl at jcv, [ '
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mounti ng gRhAdINRRIEASH R forls BR WskiMibe BddRedl SHNHHINGT RIEIRN h&RWY 241 ng one
or nore follower arnms for connecting to a groudnd plane in the design. 21. A
hi gh f$ eq@aeepndussive pinoddis aeativednmeacthgnsulatveihousingdhnecti ng a pair of 20
designs conprising: an insulative housing; a first conductive el enent
received in the insulative housing, the first conductive el enent having
first andlger®metefoifil ahartRSa hidhe frbipichity MogkdRio-1aed (cofince @R N deksdigbedo a
correspondi ng second conductive elenment in one design, and 25 the second

di stal endcqosding otondeuri aebedimentsoof b oinyeHpnt Forr adfgrsﬁmg:ttha/éoagewsnt in

t he ot her i.Qgn. (M) i t ipngsul ative
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first16ol loalyefourembodiigite dftthe tinengom urdidizglobad])it fwdll woapRedrtng dne a
ground plap_ in one desi gn; and_oqe or nore second follower arnms coupled to
the ground ﬁ@d Hbgs? artgp vagh Ab DS disclonirathgt ByRerops shr@ersAndir raedilisativas gn.
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one or more follower arms coupled to the grounding body, each
15 follower arm being resiliently biased and for connecting to a ground

plane in the design.

2. The high frequency board-to-board connector as claimed in claim 1, the
grounding element comprising at least one of a plurality of tails, each tail for

20 connecting to a corresponding ground point on the electronic sub-assembly.

3. The high frequency board-to-board connector as claimed in claim 1, wherein
the first conductive element is elongated and extending from the design-
mounting face, the first conductive element being generally perpendicular to

25 the design-mounting face of the insulative housing.

4, The high frequency board-to-board connector as claimed in claim 3, wherein
the second conductive element having a conduit shaped and dimensioned for
recetving the first conductive element therethrough, the first conductive

30 element being circum-resiliant for facilitating contact with the second

conductive element when received in the second conductive element,
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7. The high frequency board-to-board connector as claimed in claim 5, wherein
the free end of the first conductive element is tapered for facilitating insertion

through the conduit of the second conductive element thereof.

15 8. The high frequency board-to-board connector as claimed in claim 1, the
insulative housing comprising one or more transverse rows of a plurality of

first conductive elements.

9. The high frequency board-to-board connector as claimed in claim 1, the
20 grounding element comprising an array of follower arms, each follower arm

being decoupled in motion from the other follower arm.

10.  The high frequency board-to-board connector as claimed in claim 1, the
follower arm having a base end and a free end, the base end being coupled to
25 the grounding body of the grounding element and the follower arm being
generally elongated to facilitate bending of a portion of the follower arm, the
follower arm comprising:
a head coupled to the free end and being round-shaped for mating with
the ground plane.
30
11.  The high frequency board-to-board connector as claimed in claim 10, a notch

formed adjacent to the base end and the free end of the follower arm, the notch
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thereby preventing the follower arm from over-bending.

13. The high frequency board-to-board connector as claimed in claim 1, further
10 comprising a catch coupled to the grounding element for engaging onto a
fixture, the fixture being coupled to the design, and the engaging of the catch
to the fixture for aligning of the first conductive element to the corresponding
second conductive element and the aligning of the follower arm to the ground
plane.
15
14.  The high frequency board-to-board connector as claimed in claim 1, wherein
the grounding element is shaped and dimensioned for extending along a

portion of the periphery of the insulative housing.

20 15, The high frequency board-to-board connector as claimed in claim 14, wherein

the insulative housing is rectangularly shaped.

16.  The high frequency board-to-board connector as claimed in claim 14, wherein
the insulative housing is cylindrically shaped.
25
17.  The high frequency board-to-board connector as claimed in claim 1, further
comprising a pair of insulative housings, the grounding element disposed
between the pair of insulative housings and interconnecting the pair of
insulative housings.
30
18. The high frequency board-to-board connector as claimed in claim 1, further

comprising an array of insulative housings, at least one of a plurality of any
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first conductive element having a tail for coupling to a corresponding
conductive pad on an electronic sub-assembly, the high frequency board-to-
board connector being connectable to the electronic sub-assembly; and

15 a grounding element for mounting onto the insulative housing, the
grounding element comprising one or more follower arms for connecting to a

ground plane in the design.

21. A high frequency board-to-board connector for interconnecting a pair of
20 designs comprising:

an insulative housing;

a first conductive element received in the insulative housing, the first
conductive element having first and second distal ends, the first distal end for
connecting to a corresponding second conductive element in one design, and

25 the second distal end for connecting to a corresponding third conductive
element in the other design; and

a grounding element for mounting onto the insulative housing, the
grounding element comprising:

a grounding body;
30 one or more first follower arms coupled to the grounding body
for connecting to a ground plane in one design; and
one or more second follower arms coupled to the grounding

body for connecting to a ground plane in the other design.



