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CONNECTOR ASSEMBLY Field The present invention rel ates
to electrical connectors, and particularly to a

wa@oemaaed3or assenbly for providing a direct inteCT/ESE06/015590
between two printed circuits. Background Numerous
exanpl es exist for connecting two printed circuits to
each other, and np LUl connecting a
flexible circuit tésggﬁ%*éﬂp‘%#&#ﬁr cuit board or
to another flexible circuit. Conventional nethods of
i nterconnecting printed circuits include the use of
separate connector structufigld on both of the printed
1 A8t Sob G PBh Feihet fAliboGRUDGRLES,, M LBcREAY b0 b O
f1exrBre cireul S, wel [-known prn and’socke

conix@ R @sdeibly i Hroading aldyrearinletfiedbdt@e¢miver grimedeitcuits.
flexible circuits with other printed circuit boards or
flexible circuits. Wile generally suitable for their

i nt ended purpose, such %Eg@uyldavai | abl e connectors
|

suffer from several defiTi . For exarrpl e, the
c oMendronsexamplayenist filrlcyniestigetwe pamted birawiksbd eadhoather, and

noder n, el ectroni c.devj,ces, havi.ng ever, shrinkin
morg PERUIRERIO PORRSEIRg 7 DROIEKTORh Y BHEKLPRSH §iiggit board or to
anothONM&EGhIe cic@ltf. t €AnRaNEnaR meBlodlk bY BlidtcSORBLAL Hi@Ed circuits include
physi cal structure, resulting in high manufacturing

the ess 9 separdie sennsciop piricteres omBothiofh the pyentest ciswifg fabeelectrically
e t 1as.: i r
con80e VAR 1l B e RSy LR PR bR BERT s o
compianiy @tlployedtisl iherdoynea Cleribicdatduits prithsshar@rinted oot odrds or
d .or  term.pal poytians o ne printed circui
el gsits ROUE &?ngaﬁisﬁlﬂ@i’lepgor ﬂFEdE@P?W&rPOSSuW}‘ commonly
avai%fé&‘ﬁh@ct&ﬁglﬁﬁ&t O ReFrl déglEi%ﬁcih;ﬂ elfcfr%:]kﬁl‘n?%éﬁfe connectors are

accurately igning printed circuits hav very .
genarally bwgeamincllloseblg fepmodan elatranic dpvides having ¢ver shrigdig

. _pressure mnectors are of. difficult to reliabl

cimfisEERy 15 a S AR P bRl avaih R tanl i et Bt vy

compBtdtebpleysiangattire tefgtivERmigh amifasthfflg 6bstE Ui TS,
causi ng unsatisfactory el ectrical perfornmance. Due to

t hdn seanBeRlicstientdths s otwppiaticanedten fakturesdis deen tsplaced
With:j}%éésﬁfesco LSRR QSc‘tabﬁsjﬂeeﬁ&tr?@&;Tg({sr)ﬁ/ac? ﬁ@%@n 'pﬁn{ela%ircuits by

ustry tor a connector asse at 1s"easy to

mechamcdlhgiressig the omitate pad octerminal pdrtigmneidne paintkd circuit against
thosg %? aer?oqr ebrI rin?erélgc? glst gggm griegs%?eggo egctgo%s are often ineffective at
accurately aligning printed circuits having very narrow and closely spaced contact pads.
Further, such pressure connectors are often difficult to reliably disengage and re-engage,
and thus fail to provide reliable connection between the printed circuits, causing
unsatisfactory electrical performance.

Due to the drawbacks and shortcomings of current connection devices and
methods, there exists a need in the industry for a connector assembly that is easy to
manufacture, provides accurate alignment, and dependably engages and disengages to

provide reliable electrical connection between printed circuits. -
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provide reliable electrical connection between printed

circuits. Summary One aspect of the invention described
wheooeilme3pr ovi des a connector assenbly. I n one PCT/US2006/015590

enbodi nent according to the invention, the connector

assenbly conprises a frame nounted on a printed

circuit substrate having Qlurality of contact pads,

and a spring nmenber conf i<t or insertion into the

f r aOpe asphet of ptitd ingertinilescrivas harefd rg)éiviélle@a ebhrebtol assembly. In
The spring nmenber and franme are

su arted t her.eon. |
Onesfﬂ% Hngr agseadipe i theitnpniign.dBe conneetapassemblyoaises a frame
664 b PAS Bui ; S el ted. i e
mofée6h b pAFCHBRRE Aot AL TR IAGRIG b CORALRES Al 8 shilfe
metbsrganiigured farénseomoeintoothe fsmentilhg sponpmesdsr kas a flexible circuit

0 tive ane. nounted on.a printed circuit, and a
s e o G aRL G %Brars weed focsvert iasarrces in
twofnoanRrallEh@irddtidsi®when le@fihg ARIYr RGANAEES o MR .ound

of theigrlnted‘0|rCU|t,'and the printed circuit has a

pl JRanoihgr gmbqsdimemtagcardingup thedoverdion, the denctoniasseably

| . Jhe connectar portion has

comfpigh ARBASEER nd S GETR iR aRATHE ol PRessBiherton
configured dr ihsestian jptauthalfiaine. dhe CRmnicas blepRidslly E6nrROBAGL AR und of
h WLt h t.he.tpl uc[%%i ty of printed circuit contact pads. At
the piinfeq Cisridt pd igrintedirireutt daconheiitn pf pronted sicuibrmpiics pas
wittfin & hteR BoRRIdd the HAfhet gﬁe b 'ﬁgn&%ﬂﬁg Q;ffg:;(lb?eo Libd@"

are cooperatively shaped to exert “biasing forces 1n
suppopksd leaieqyar Bid fdxile ciratit lmss pitvalityt dfeonmonels dor q@hgdntmt with
e URE RS OISk 5 o BoRot et b onecor
portimsempriges DEprivgPoritin Gn@thd i FF@ed arl ) '

pri n% f:,i r,cplﬁi tggj.b.l n o%e errbodia}ygﬁgg‘%:cor %ﬁ'@g@?%&mdy
shaped e RYsropasing foregsrin sve sen-newlpllisect omgwhanetbe aorincatve portion is
inseRON kg for nmounting on a first printed circuit,

and a connector portion configured for insertion into

t hén fncihe aspebt, abiajiventidnadesetitedieredn FRGQIRE aRbARICRH assembly for

ci.rcuit thereon.. When the connector gg(;t ion with the
Pm"é‘@&%ﬁ&“ﬁ?"il BCCTH R BT WOHRSdshelieyiith n Bepreesanbogingentiagcording to
the ihV&iidn, thh ComRERR GsLMbRLEIRc8R tahli& Bfigﬁ@%f r mounting on a

b fo orce bet TR

co_oggr atively exert a'first biasing ween the
first priptgg cgevihtaad aconeestar partibnt doafigeed or ipsdrtibe thic tHeditinte and

| asi.ng.force.betwe t he second printed
N AN IR A S
secobM guinted ®ircuit thereon is inserted into the frame, the connector portion and the

frame cooperatively exert a first biasing force between the first printed circuit and the
second printed circuit, and a second biasing force between the second printed circuit and

the frame.

Brief Description of the Drawings

Figure 1 is a perspective illustration of one embodiment of a connector assembly
according to the invention, in a disengaged configuration, the connector assembly
including a spring member with a flexible circuit attached thereto, and a frame mounted on

a printed circuit.
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Figure 1 is a perspective illustration of one
enbodi nrent of a connector assenbly according to the

w0 pwenidzen, in a di sengaged configuration, thePCT/US2006/015590
connector assenbly including a spring nenber with a
flexible circuit attached thereto, and a franme nounted

on_a nted circui a Cross-sec ;
1 Pl L Eiogrect st S faror e Srirg ol aRERb R atons tine
226ﬂF§m@12 of Figure 1. Figure 3 is a perspectlve
IlUustration of the connector assenbly of Figure 1, in
anF@ugfa@m mmp@m@wtmﬁmn oif e eongeqter agsembly of Figure 1, in an
ect i onal illustration of the connector assenbly
engggi gWgﬁg line 4-4 of Figure 3. Figure 5is a
Cr BRSré4 iid @o&)seclidnad ihatrbtion affthacatneeior essbotiynekin déng line
a _connector assenbly according to the invention, for
4-4 Qf?ég%?t?’h a flexible printed circuit substrate. Figures
oo n%@u’g 5 & forbbl ﬁoc‘r%? HRBRon & S iHeRbmBOEnRht dthconnector

tor asse Fi gure 5, usi ng an i1 nter medi at e
asseqnblymcedrdmgrtouhct msramtsmc for aise Witharftexdble printed circuit substrate.

CrQss-s a illustrati nof anot he
o B has shrspyebay Ao O AE cafERRY iRl or
Fig u@S aisithnaeehédhte Phinted cirdgit betistrawl ng det ai |l ed
descrlptlon of the preferred enbodi nents, reference is

mafiEures isrecrascwrpendy ilhgtatenwirgethen gmbedimenholynsqnnector
eof i ng drawi ngs show, by way of
asser|m|%yacf diﬁgm%és:%ggﬁ% I'¢C enbodi nents in which the
invention may be pra@letgikd. Ddseriptioho be under st ood

or T 01100 ER ARUST M Do BB Bt R ER SR BRE
madE tft?th% %Qﬁcﬁndﬁngfﬂé%r%ﬁ§§ Hat FoMeNbdrOReredin Q"hE%E%dgﬁ\ft) agmg drawings

taile tion,” therefore, is not to en in
shova Hm Wit @ﬁl@usmﬁl@& spasific tehrémém@@ infwhiple thsrieesatipn may be

n,i s in t he end
prachE <08 TR b BB B e g o
logicdd chahgd€ £l B3 AgRle Withdut depaingSRith the’Béeﬁé ofrhe pikdsent invention.
connector assenbly 20 includes a spring nenper. 22 and

The foliqveipg detailedrdescriphions gherpasels nopiq ke taker lingweamséﬁnse and the
scopg?)??ﬁﬁt}%rg%glt B entd s g@@@r@g’tﬁw%egxdg@waﬂﬂs a flexible

supporte rame 24 is
coFiguges bd llﬂlmtratmnmtenﬂ@diment of a connector assembly 20 in accordance

with the present invention. The connector assembly 20 includes a spring member 22 and a
frame 24. The spring member 22 is configured for insertion into the frame 24 while
having a flexible circuit 30 supported thereon. The frame 24 is configured for mounting
on a printed circuit substrate 40 and defines a receiving space 42 for receiving the spring
member 22 therein. The printed circuit substrate 40 has a plurality of contact pads 44
thereon, and the flexible circuit 30 includes a plurality of contact pads 46 for engagement
with corresponding contact pads 44 of the printed circuit substrate 40. When the spring
member 22 with the flexible circuit 30 thereon is inserted into the frame 24, direct
electrical connection is made between the contact pads 46 of the flexible circuit 30 and the

contact pads 44 of the printed circuit substrate 40.
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on a printed circuit substrate 40 and defines a
recei ving space 42 for receiving the spring nmenber 22

W0 b@oaid377 The printed circuit substrate 40 hasP@I/US2006/015590
plurality of contact pads 44 thereon, and the flexible
circuit 30 includes a plurality of contact pads 46 for

cotre ndi n ant.act ds 44. of th
or P fiEqTGARS eEORBERLRE Ba5 Aar sl e el 50
exte%né"‘afo‘ﬁgttlﬁtewfdﬂ@ Sf ok Qraﬁierﬁu hitd BSfkat BEFRE Mdumit ot @&%ndmg
into the frane 24, direct electrical connection is

alonsﬂ@rewwéh o Trame Jdo nEhedtons ard reapsisface mountsei@, B act to stiffen the
t
prmf%drcgrgul% s@o% 1 %gtagg i 9{\533%%11 %@ﬁ é ?ﬁ g{e by dlgger%i,g:glj %‘tfstrate 40

away fienf tha Bprlﬁgﬂrmbﬁtbbmwhm faedtwigihe ﬁfama‘mu Af theQ@rame 24 is
extending along the wdth of the frame 24, and % rear

electgigaky gendistive, tappiront surfacemeny PR God Fesh §Uiars WU A2 gray
com H?e Joﬁm&?xts cUﬂﬁ {18 %r RRFedtiBAko 8 YIRS 4&1&@ Secuit

to stifren th printed circuit "substrate
subatfa@réébyln es esbodiowinh ghaﬁramh a4 mﬁahmmﬂecbfmmm single|Bst melnkblank

s B G B30 FFRLS 3R RSB B 4 e,

the ﬂriiﬁe fsraeemisied framemiiligiticlReraddhicBare aemﬁaagz doRdndtive?
conpri se sol der mounts configured for connection

elec‘tr@a]éy grsBlative.60 aspmbinatiph feredd. circuit substrate 40. In

on
Si 2\9 %ﬁggmlgu{eggl én s’ttge éf ﬁ%ﬁbﬁ%ﬁgg I%e?gﬂefasdls he}ped and
inclddek dﬂﬁhntﬁg thloy 62 foln ecomoinp ket M{llﬂe airenit 30toathbepring member 22. In
the frane.is

the @P%‘FPé?f{m R RIS TERERAS BRae] %'&%ﬁ@%ﬁﬁ% g‘ge!rgli s of the
sprn?é REMBECH 404 drDSHhET b9ee thecérdgé‘s &locﬁ@ fRgblechiigve o othes

best seen in Figures 1, 2, 4, the spring nenber 22
em Dpélngmrﬁe thel teipitda g tabp 62 H@M@Xtend tfn@de@ cenétahperiting of Hisspang

men}}oéaﬁ,az cgixtgx?%%h[r%lgfh tﬁ? hg}flﬁlgtcgauféh_@ gﬂoﬂt%lﬁli erHl%%dS 1%ents gthe flexible

circtii3 @istefigred athe Gpri@Xmemberd 72008i f&h&ﬁuﬁé@lb caggemeaf mtits,
lciorln menber 22 and are fol ded over the edges of the
incly

iiag,ibif Botdirpided to, Bhesivp bondieg. seispsdrineind thelfie.
" CUR0RL Db ARRAC heBYinE KA, b @egsﬁi\{rﬁigyp?gél}i%‘féﬁéers 70

the spring e Ivb extend rou
adjacént atiletsta(portion afthe comam q»ddmmfsthe ﬂh:abfel aoculi|36. dhe cpriitg

30,i.s secured.to th rin er. 22 ' ot h )
fing i 7D Y BRI GRS, PR AOcHEAGE T ble g f Pt
corr&s%on@ﬂg Rehid& ;ﬁ@@ ‘M BBthe %ﬁhﬁ:\ﬂ’%ircﬁ't B@ostrﬁﬁdlot hg oht K@bodithent, an

one enbodi nent he sp rlg? i ncl udes a

elas@mwlalmattgrlaiflam) 92 irgpafsitiog bem@elad]eacem fingers g8 gnd the contact
pad%gé_r offliﬁeé ﬂg)&b e Cdl’C%R %b%: Eoro%‘dje adé%o%];l ctolﬁleplfcalngexalm 16 n? ore céyenly
distribute forces from the spring fingers 70 to the contact pads 46 of the flexible circuit 30.
In one embodiment, the elastomeric material layer 72 comprises an elastomeric boot that
extends over one or more of the spring fingers 70. The presence of an elastomeric
material layer 72 between the spring member 22 and the contact pads 46 of the flexible
circuit 30 is particularly beneficial in embodiments having multiple rows of contact pads
44, 46.
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fingers 70 are positioned to urge the contact pads 46

of the flexible circuit 30 agai nst correspondi ng
wa@oeband37pads 44 of the printed circuit substretEUSD6/015590

In one enbodi ment, an elastoneric material |layer 72 is

positioned between the spring fingers 70 and the
Ie Ci r ov

. 6 _of ,the, fl t, 30,t .
c o e R S rion R b Sorr G e sdifeympwbS: 22 i
insér@ydGat the ine2d, SRIshifl meRBEr 2 Y frainé e c@%ﬁ taeto @@ﬁsolasmg
46 of the flexible circuit 30. In one enbo i ment,

foregs A twaraen-pargleladisegiionsajp pnergnbvzmmenfs &he higsing ﬁme@ﬁm ¢>@rted in
twobﬁl%tstaﬁm&rocﬁﬁfi)%@gﬁ d¥&IondN anm%l n? & nt hh{%trét%& 1@91%63 1-4,a

fingers e presence o meri1c mat
first bmﬁmg T@chbitenerted inthe dipedtiog ofarrber802 autangtiblihepaperidi@ilar to the
ible circuit 30 is particularl

f . (3
Plaﬁfzgétbé Srlgﬁed tCHS%B@)éWE AP sandASehen F‘%l% Q506 iygserid in the
dlrééﬁﬁﬁ AEhrrHRWS, Mstaﬂ@aﬂyrbawﬁ:l td 4 %ﬂ%ﬁé 8f &d ﬁH&g%@E@ Lubstrate 40

when t he ?enera y S-shaped ng e
(Figure 8)-t Blek 1ivst biasing farca B utes atﬁmt psprqmﬁgt cvfethdaﬂemﬁ]z cénaulit 30

aga%r{(’)sﬁ{ﬁg %1gf qd st cgr %\té%s{ra%n@x syc tgﬂgﬁ {1}816% 346 c&ﬁhg\ﬁexmle circuit

30 drk psdstgl dgalBethe@bitacyRis 84l of fhetp‘t\lﬁte%lllﬁ&ﬁﬂ@ﬁbsﬁla{eﬂo The second
orthogonal directions. In the enbodinent illustrated

biagipg ﬁqr@qﬁ?egrgfs at least p ppcond mpﬁ@;n&@ o dheBexiblesizevit 30 agamst the
fralhé1 §4 di E%th s&¢h TﬂfF 1%5:% QW8 Qo CI I Lgﬁsjﬂ%f) qltt;%pqlgé Rl%%ef i’i

ane nte
frame % cezsuhis ini the sevgnd brasmglfSrce Senigdg portiohS6dif Itlﬁﬁﬂéx@lﬂe ercult 30
to a

82, taptiall raIIeI Iaeof .
agams b disiie 4. %kﬁile Eomedpdobh somcw@éseaﬁ? Q%émfi alsepurging
porﬁ’d)@% r&‘tﬁ@ﬂ&ﬁbl@%lr%lg 98 agaifidt IR frﬁﬁé b4 A8 4aQd e&gla%f the connector

| exible circuit 30 against the printed circul

asswlzigﬁpate 40, such that the contact pads 46 of the

Rt el L AR —

a glﬁ&ﬁd)ﬁ@i obiha pringdiciicie s@dtrle s atdbast 8AS Eroand 66:@8d pad 46b is
portion 86 of the flexible circuit 30 against the

posttiogsd opat leps opeef the seqond portioga Bé, 86 of e Thxdpe claewingl, such that
i

e SR3OS B O AR A BT,

biadingfoirdsl &. dinrtiginimandér, agantisibus preuhd aﬂdamgﬂalaétufrmmlﬁ isagstablished

frof SR e 5o A frohe puRRarEou! a3 ide st He 1n one

embodaiEnt 2he at chADnDBFJng @gl@ta&fpaﬁ h%b Wﬁﬁn@ﬂ s@tﬁlstﬁgfbthé/ ground

20. I n one enbodi nent, where t franme
con@%mdr%@aﬁngg/gqs dheiliens 34 vaiha wmmxeu ffbe amgng aciibrédeans the

matﬂf;go % 3 ¢ ri]’?ﬁaecgoﬁﬁc{ & Ul tct fﬁ%cp Z?ébr g&de fra é 2? of ox13at10nooq other

contaminants and provides a more reliable electrical connection therebetween. In one
embodiment, the at least one ground contact pad 46b is positioned such that the ground
circuit between contact pad 46b and frame 24 is completed prior to engagement of contact
pads 46 with the printed circuit substrate 40.

In one embodiment, the frame 24 includes at least one guide feature configured to
direct the spring member 22 into the frame 24 at an oblique insertion angle with respect to

the printed circuit substrate 40, such that the contact pads 46 of the flexible circuit 30
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positioned on at | east one of the second portions 86,

86" of the flexible circuit 30, such that the at | east
woer@eaoisract pad 46b is urged i nto engagenent RET/DS100€015590

frame 24 by the second biasing force 82. In this

manner, a continuous ground and signal return path IS

established fromthe flexible ciycuit 30 to t
enggee theeqrresnanding copsst 1?6&? 4 gith Pél@%lwgﬁﬁb%ﬁe 40 wisha wiping

actr%ﬂbfigi.l ong@g aEthﬁm aﬁ %s&%@%tﬁ@@&ﬁ&& pe@sdw@,@ of'S

suc e ground contact pad
ox1éatg:agc&s>tlhdmoﬁwmmrmn%nw11r¢w1éem poregehaile dnctrffhlepowmqmtlng

action ¢l eans, the mat. S aces round

beifigen B flesihi antnai e hd SRR Rt 400 ot ner
CONKAMLAABLSindREure ROY Fifke guide TE¥hEe 06al dﬁbélﬁ ted B6htHoe@dn 92 of the
connecti on therebetween. In one enbo ment, the at

frane 24 s ?@ggmduﬁ ganioretaaicent sdee 94bpf the sparg menwet2Lefcthe spring
d.4
mep?agr %i n&gteg 89[8 (ﬁéet I’é%lél{/ln? oﬁa‘t’@ 913 o‘f?l{et ﬁ&‘}le ?@ (@1&3 e%‘é%dlment

t o engagenen contact

thedastssudde fehtulre ANk alpxe@g eementitd aklibtasiigethd Bexible dreait 30
enbodi nent, the franme 24 jncl uges at | east one 1% hdﬁ
Ahe Rack

agm@éfh%@%‘tﬁﬁﬁgﬂﬁé\%ﬂ% - r second guigspaBremomdiAce
thlBﬁ 0Bl 1854 Bofh ﬁrgél‘?o 13561 hbARrANIh&ridd 8F s ﬁrln% member

respect t the printe CII‘C it substrate 40, suc
22 {rtte thedidrac24. pads 46 of the flexible circuit 30engage

oi 1 Mios SERGE Arerhoe stk 2acn HaPsH TN e i Hewys 1

In ﬁ%ﬁie@rl 28l 220 shhfg MRhYRE2 S W joskREePAdjhdeat B Faasd 2408 A8 oblique
oxi dation or other contaninants and provides

angle wmrhéespecﬁ ta sheeprénted eirquitubgieniméd t Tenosugeagle tppiing of the
I

L8 2 EhE il AR RS0 S AR Gy

edgedjfageprinted elréLﬁthbstmai 40 onthd@t refjuiting spacana tRdpriged circuit

sulis 4 (e Tt b SR e 5 SEATB RO ) Ommuent Gyl Bikeggment
and ﬁggr%g‘égé}ﬁerﬁ B@gg c%ﬁn&ftoﬂdg?erﬁmﬁ N1 pridg mEABere gfé%l%d from

st qgul feature 90 fornms a spring elenment to
verdica insertraisiotde filamefl4ei biigeation gantraldp orlgegonsk totthgplane of the

priy Bt S Goth dobr ot o BRE nEb PR 2 i

pref\‘l@tﬁédl gufSitbrizenfl RY¥afibn RAG iediind 24 (18 erdaﬂeetnorpgenwnlngranel with
nmber 22 into the frame 24. Mating between the spring

therﬂame?rf theoprinted ciransubairaie 49) hyiibe sepoad gpidefpaiiedd. 14g the spring
lﬂ(}ef %%n tltﬁsc%élﬂ%ﬂgle%lrg\illi] §9 %%édégf ?gg@&g lrrllg tﬂe%{%ﬁﬁfrl% s‘%@g ?2 of
thetffarﬂieh@él mrthel tiectivnrofatrbwsidosthe dtoat ddze Jhhef thdbpringemanbgdre? is
captured bg the ﬁrs{q guide feature 90 of the frame 24. As the spring member 22 continues
to be inserted into the frame 24, a wiping action is provided between the contact pads 46
of the flexible circuit 30 and the contact pads 44 on the printed circuit substrate 40,
assuring good electrical contact therebetween. As the spring member 22 is fully inserted
into the frame 24, the back edge of the spring member 22 is rotated toward the printed
circuit substrate 40 (Figures 3 and 4). In one embodiment, the spring member 22 and

frame 24 have a mated height of less than about 1.2 millimeters. The spring member 22
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spring nmenber 22 and the frame 24 permts the frame 24

to be nounted away from an edge of the printed circuit
waewstitare 40 wi t hout requiring space on the pPCHUSZN06/015590

circuit substrate 40 that nust be kept free of surface

nmount ed conponents to all ow engagenent and

t
e R R ST SR
an chdgedl comEtict s(ld:}ﬂasa)ydd suitableQatclgag &adlrky, or t hogonal to

the plane of the printed circuit substrate 40) by the
fi is¥igyirsdet rthapimted gucuitribstsge A0 HusHnied g5n jigid printed cireuit

ar?r %%g&d iof 50 Q%dd%ﬁlglﬁt? Lwdo?cﬁﬁé l(de@@ il 901?1 R HiATE Cl?éblt

in a direction gener y para e plane 0O
substrhte 40ris atflesibdd clmmutt IB tiste atdledidle Ilnyntem arcaemlhstragm ilﬁbls

. 96.. As b 2 th |

hussF R P 8 R Haa P Gie] HgiEob 1A EBmEHe HABRIUIE & ©

descﬁB@dPﬁutﬁ%e betith Qraﬁfe@mab%% iafd Fhehedl ifcdedes @RoRfacBR PPN member
0, the front ed 94 of the spring nmenber 22 is

150 é@?gpwdrt@@xwd underfthe E@mbl@lp@@tqdeoaltcuﬂ sulgitratef 1 40rpadfopaintgin the
con’tI én’f tpgé’.ts Hg]cffr tgg%ll gﬂ%eﬁm\?\%e% (Inﬁcgut Q?Sttl agsuleﬁﬁ) 1‘1%13%@ rél eb‘\iﬁgce) I%he

conthdiPadons atthe Pledibldéironit 3t0hm the epeiry xﬁerﬁbasmt 30 and the
contact pads 44 on_the printed circui}l substrate 40,

as SuPRG g eplh avilvpiated wdigweo, thedrivth GicaH subgraja 0 is an
mtex?rl%'ﬂia@@pﬂﬁ?cg@ ‘é‘irrCLgvfzsdb A6y TRS ﬁ@dxg@tﬁlrﬁé@mf&lﬁgﬁﬁb%ﬂa’te 160 is

t he back edge o e spring ne IS rotat
elecurma}éy cornigeted to mbast pmlntecdwntcuﬂ; whisstratet 16624 Gn EFgugeuﬁ,ethe Mtenediate

prinéﬁ CH‘%;]E}ES %ngtgggg ﬁsenﬁl at%ci1 @ [ ii?l% gﬁtg\;‘fger %% lzase prlnteg%lrcult

subskatel GRS ﬂIu%tratér@ 8s §ﬁgid&91ﬂ@&f@3ﬁ:hlt%3&@d Th lo8HER ebodifiRnts, base
configured such that SEI‘I ng nember 22 and franme 24 are

prinegichewt srlgtrat 183 iemfexgble citeniti n ene, eehodimeny, thy infermediate
prm%lrf: n?ﬁ{k ?uﬂs@&t%ﬁ@% {)%?E(H St tBé Bagg q?%e%scnjcuﬁ lt)g%x%te 162 at it g

clrcuit su trated
location withih thé fmpﬁntmmecframb%@gure i6 Dt diethee ehxbddmt She

accordin o. the invention, the |nted circuit
inte S0 Bde S 0L PR LB B conPeAd o T basg gliptedpirguit substrate

162 Eﬂ £pchidh qfididd §Poo§;5r‘hﬁl6'f¥he5ﬁt{i’§é Il8edAG) i s 111 ustrated

having a frane nmount ed t her eon: The frame 124 is
c o s arratledr ethbadingkas of theednmrictdr assegrhdy tthe Gathe des mfigured to

atof S GBS b o e orThed P B Bl As

illus@hted i FigatddS thafrontldticieh sethe frand 2T4ri§gfbﬁmiedqﬁlt}p@@§d in
144 of the flexible printed circuit substrate 140 in

featyrp 4@ condigamsdoiatvids frent eage Lopik the spipnedemberod? ipipeframe 24 as
e B3 Sl 190 B ISP 2439 o
substintiglly borssb et thatptané @f beintad circuit board 40. Front portion 92 of frame 24
is further provided with an engagement portion 172 configured to substantially match the
shape of front edge 94 of spring member 22, such that engagement portion 172
discourages removal of spring member 22 from frame 24.

In each of the embodiments described herein, all polymer parts are molded from
suitable thermoplastic material having the desired mechanical and electrical properties for

the intended application. The conductive metal parts are made from, for example, plated
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internmediate printed circuit substrate 160. The

internmedi ate printed circuit substrate 160 is
web@etitéscal | y connected to a base printed circRECT/US2006/015590

substrate 162. In Figure 6, the internediate printed

circuit substrate 160 is illustrated as a flexible

Lrguit. and the bas [ d cirguit,.substrate, 162 is .,

corBpf b}y 8, A uBR 3hg? b PhEmALAL i B ASaor g fad skilled
in therbedThe bérfeclda agePblythedrisls, gedhdetr§ Uh8 HinddiRiok8 drd 8l dsigned to

flexible circuit. In one enbodi nent, the internediate
maigiqin a specifigddmpedangs Shrpyghout 8 gsseneldinect ed to the base

pr i i i ; {. ) i i i ,

P B SR OS] 08B Bl G AL B
purpodse df desatiptidgthet the preferedi enttedimeént} i@ ovilt be appreciated dy tlasse of

160 i,s,,copnected to. .the bas rinted circyit substirate .
ordiggsy skl g At heh ¢ e SRy 4T pRAe ARY/Ob e vrlent implemgatations

caldutdtetioBachicve ki @ﬁﬁtﬂﬁgﬁos_@m%l beBstiffed 18 t}feoag»@&% @hmbodiments
assenbly, the frame 24 is configured to allow
shogiangd slasdribed yithert depatting fmn thesaopsf oftthe preperit myentiom eFhose

. .| t f 4. As jllustrated, in,Fiqure 8,.the .
s Sl O B R0P B B8 P Bl i
that tha gresént igahtlo® mby Ge ¢@Bfen@uteddn byl vhrighlorefB8ddnts.

the spring nenber 22 into franme 24 as the spring

,of g [ .
Thizapplicationisiigtepdeddp caveriany gdamnietions oaveiaiigns phihe pacfered
i . di i . . i . .
ey oL@ R eped ool JHERTLET RIBRY AR Bty lguiion be
limd&l afly by amecl@itsi and fthe ¢quevalgmtothentefl Wi t h an engagenent
portion 172 configured to substantially match the
shape of front edge 94 of spring nenber 22, such that
engagenent portion 172 di scourages renoval of spring
menber 22 fromfranme 24. In each of the enbodi nents
descri bed herein, all polymer parts are nol ded from
sui tabl e thernopl astic material having the desired
mechani cal and el ectrical properties for the intended
application. The conductive netal parts are made from
for exanple, platedcopper alloy material, although
other suitable materials will be recognized by those
skilled in the art. The connector assenbly material s,
geonetry and dinensions are all designed to maintain a
speci fi ed i npedance throughout the assenbly. Although
speci fic enbodi nents have been illustrated and
descri bed herein for purposes of description of the
preferred enbodinent, it will be appreciated by those
of ordinary skill in the art that a wide variety of
al ternate and/ or equival ent inplenentations cal cul ated
to achieve the sane purposes may be substituted for
the specific enbodi nents
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shown and descri bed w thout departing fromthe scope

of the present invention. Those with skill in the
wore@hanidcal , el ectro-mechani cal, and el ectri caPCHUBR06/015590

will readily appreciate that the present invention may

be inmplenmented in a very wide variety of enbodinents.

Thj s application is intended to cover any adaptations
m@?—#ﬁﬁﬁﬂ—ﬁens of the preferred enbodi nents di scussed

her ei n. ThereforeI I.s manifestly intended that this
L i nvAferasigessemil t’é?imB’H?l?g by the clains and the

equj Ylﬁtn% Wﬁ&nté?%xﬁa?ﬁm%@@&rétﬁt Sbatde H’axhﬁg a %luéaﬁtgtgg g@:ﬁ&& 'bads;

assenbl y congr|5|ng a frame nounted

ci respringsuemberatonfipared hioy insepliairiatd thy ﬁ@tnaamdthatzimgpdl:mble

a spring_.nepber c ured for. i.nsertion in e

frane and A RgS S RS bertip M PHbE BoitRe nd fimg gy shaped
wher ei N {oheRMidsi ORD BT twi brffaadMEe] alrecting Ma@n ti spring
exert biasing forces_in two non-parallel directions

when t heMSPOPI ippsrpnte teifipgsted into the frame. 2.
The connector assenbly of claim1, wherein the spring

2, MenpRL (ﬁ‘ﬁﬁgctg 3 %f%pﬂrﬂqdv&@reﬁ?(ﬁx@sg %%ﬁﬁ{dcﬁﬁné Bre

two su st ant| al rthogonal directi
shapedhtoexes rbmsgdimiey nntfwocé.wbstan@allyvm@logomal titrectsmm ng
merrber and frane are shaped to exert a first biasing

subst.anti al erpendi cul ar .to a
o1 h R tubl R bl eblpiel bR i Gipare
sha@&tbﬁ)teﬁeﬂla&irbwla@ﬁ?g’ frdedubbtanteal Bl RARnOiculah & @blaﬁ& Bflthe printed
circuit substrate. 4. The connector assenbly of claim

circyit sypgrasT, And Reeqond diasingafercs gupsiantially parableltofe plane of the printed

f the flexible circuit against the contact
mrol&?(dggb ?“?he printed circuit substrate. 5. The
connector assenbly of claim4, wherein the second
4. bi aShaeepnhectorassergbly of chdndn Whpmilt thofirsifbidshre foteexirpdsen first

o P R b ATE pf FR GBS R e

gui de feature to dlrect the spring nmenber into the

5. fr amee @nndstoOktstgbly Jfekeh 4, Ghe@itihe s¥donb bif&peetcetudges a
the printed circuit substrate. 7. The connector

%@%@%P@/Ogﬁ‘eée&bﬂn’? gireujtagrstihe famel exi bl e circuit

includes a plurality of contact pads for engagenent

6. W UL ESBOALEABy GPRlAG 1 , RASRiPhe HigheAREINAG&D: FakCoHelguide

feature to direct the spring member into the frame at an oblique insertion angle with

respect to the printed circuit substrate.

7. The connector assembly of claim 6, wherein the flexible circuit includes a plurality
of contact pads for engagement with corresponding contact pads of the printed circuit
substrate, and wherein the at least one guide feature directs the spring member into the
frame such that the flexible circuit contact pads engage the corresponding printed circuit

substrate contact pads with a wiping action.
8. The connector assembly of claim 1, wherein the printed circuit substrate is rigid.

9. The connector assembly of claim 1, wherein the printed circuit substrate is flexible.
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substrate, and wherein the at | east one guide feature
directs the spring nenber into the frane such that the
WO b@xilid3e7 ci rcuit contact pads engage the corrBSPURIN6IYS590
printed circuit substrate contact pads with a w ping
action. 8. The connector assembl y of clain11 wher ei n

th rinte CII‘C bstrat.e i.s
0. conhEerBieErBiRibly of LY irerdif i e fthep imprisgs 2 suopor
menﬁ:lef extehdify beder &Iﬁdacdnfﬁacf &¥6idFlie Adkibld bEnrARRESH Substrate.
assembl y of cla|n19 erein the frane further
rises a supp nber extendin der, t he cont act
11. pagﬁgle SPnQeﬁ@rF‘FS@% ?IFhQ ehegsin s e’% B PFipige gircyif substrate is
f. .l "
o0 i PERRe prt?%%fé‘%ﬁ‘i%%%?‘? g i Pl pelIRgRided Qi gubgte i
elecipically echnected o & basglpsintealt dircudnubstiate. i nt er nedi at e
printed circuit substrate is eI ectri cal I y connected to
n

t ed . 9 t,0F .
12. & IR EpBlckRr Eterbh il detPE WiRldh et nePRE P PEREN Yreui
substiateGdltlectBidhis E@inected {E4 Bk ki cyrc 610 BitRehRht h@o@tlb@a@tmde a
printed circuit substrate at a |ocation outside a

fOOtP%t%FhW%? the frame. 13. The connector assenbly of
claim1, wherein the frame and spring nenber are each

13. T alfk calfdickh o 3hifh PivRLSeiR theShGRE afBlRin rﬂé}nbepﬁ?e each
ey S, RESHing

connect or asse I'm 1, wherein t me and
ﬁﬂw@p&d@@nnemmgkInameﬁahmmneﬁﬂhelght of less than 1.2
mllinmeters. 15. The connector assenbly of claiml1,

4. o TAE ol o P& JRICE Sheitle SR A ShAE ol Fve o

mateédf hetdiaiofels thahar®inillimeterd. st bi asi ng force urges the
flexible circuit against the printed circuit

trate. 17. Th nect or asse y of cl ai
whdPemEoisE assenbly %ﬁqrf%f@’ Fothes pygosamns mv\gﬁ%\w from an

edg&éfrtﬁélbﬁn@&l@ir&ﬁ{s&b@@atfarami‘ 18. The connector assembly
claiml, wherein the flexible circuit includes a

pI urallty of contact pads, and wherein the spring
16. e eﬁom’fﬂr pssembly off alaimt |.twhesgin eirstriviasingngeqesirges the flexible

cumgg Flmg%nkaqwkuﬁsﬁﬁﬁ&&on of the flexible circuit

e 'spring flngers urging the flexible
CIrCUIt contact pads agai nst correspondi ng printed
17. ci fTheiconreotos bissatndlycoidlaat 1adereid 8 secbind besingeotoenirges the
aim 18, further conprising an

assenbly of ﬁg
flexifledbioenastits BARE
18.  The connector assembly of claim 1, wherein the flexible circuit includes a plurality
of contact pads, and wherein the spring member comprises a plurality of spring fingers
adjacent at least a portion of the flexible circuit contact pads, the spring fingers urging the

flexible circuit contact pads against corresponding printed circuit substrate contact pads.

19.  The connector assembly of claim 18, further comprising an elastomeric material

positioned between the spring fingers and the flexible circuit contact pads.

20.  The connector assembly of claim 1, further comprising an elastomeric material

positioned between the spring member and the flexible circuit contact pads,

10
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posi ti oned between the spring fingers and the flexible
circuit contact pads. 20. The connector assenbly of
w@b@emedy7 f urt her conprising an el astoneri c maP€r/U§1006/015590
positi oned between the spring nenber and the flexible
circuit contact pads.2 1. The connector assenbly of

ere e fra s el ect e,
21. G dh8 et E RSBl S AT ol Resth Bt rorbly PRy Sohdfive
and Sathetedt®a grotind DR eheGRIMRRICIRLIt 30k, y of claim 21,
wherein the flexible circuit includes a plurality of
contact pads, and wherein_the sprln hi ases a
22. ti e coppectosAssmOobhe (gt 2 Mtpredn thfeg%%tgbelrwma esa

plur%igg Iogg%nt%gg%(’isa Q%Ereﬁme Rpriiy I%glal%lﬂr Gittdes aSH Jortd 1fof the

I ases a second portion o
plurgity oéflexipleafirchit ennﬂad:tepads aganst thegringast cmm:tgsuhs;mtm@:tntemh pads,

and LR MR T Bt AR 3t B It SR fth s pgpint he

franel ectrically connected to a ground of the printed
circuit, the printed circuit having a plurality of
printed circuit_ contact pads within an area bordered
23. by 4 ¢ranestghesserably GRPESHE: por tion configured for

| ”é%Bﬁd&gvé ah etnh(ﬁmft{]cﬁﬂf? gﬂ;ﬁg{l‘ B Lty eflé df ecoﬁhefc‘?éﬂ' tha

supportie eon e clrcuit av
pl urali lgyom’xﬂ of thet fottedocctsitf the peanmmmhavmg h phtrehty of printed

plurallt circuit c wher ei n at

| east oﬁ f “Fqﬁ@tp?‘gﬁ'?@ﬂ%&n@{?ﬁ d%bg’f’f@lmeonprl ses

a §Fé6fn%tc9%¥tic91rbonﬁ?ﬁirem&r 1ﬁéé?ft1(§rh§1t5 R TR HIGRPIRG Wxible
portion are cooperatively shaped to exert biasing

forces iicuiwipporiegthersongthe @nexlélﬁt QImug hawiag arherality of contact
connect af 1 POF LY r%a{égmo?lj vgl;?l'? {he%guo;alnt of 1gted C?fggl} %rﬁact-{)ggs

connect Or asse alm ern a

CORgherviét ledst bii€ohtha $ian® ahdcossecttr peRichadigeisedSipr@portion,
t he erX|bIe circuit and the printed circuit. 25, The
connect 8~ #8gwsimihg figmecandicanpsstor prieicn ate goapsastvgly shaped to

conpone

Che 1 o5l g L esa o R AR ARG AT HAGL LR ARSI
assenbl podiong$ misent@Bintovhefiwine. t he printed circuit is
rigid. 27. The connector assenbly of claim 23, wherein

24. 2o SREPHr bdsshof i Fihefoin ot RPEPERGF 1 basing

forc@0i¥pEd @R Sachbetween the flexible circuit and the printed circuit.

25.  The connector assembly of claim 24, wherein a second component of the biasing

forces urges contact between the flexible circuit and the frame.
26.  The connector assembly of claim 23, wherein the printed circuit is rigid.
27.  The connector assembly of claim 23, wherein the printed circuit is flexible.

28.  The connector assembly of claim 27, wherein the frame further comprises a

support member extending under the contact pads of the flexible printed circuit.

29.  The connector assembly of claim 23, wherein at least one of the frame and

connector portion are each fabricated from a single piece of sheet metal.

11
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support nenber extendi ng under the contact pads of the

flexible printed circuit. 29. The connector assenbly
wo@booshadizm 23, wherein at | east one of the franeCENS2006/015590

connector portion are each fabricated froma single

pi ece of sheet netal.30. The connector assenbly of

cl alym 23 erein th [ a has a hei.ght .of lLess than
50,7 SR SprdDERSemyly bR o 3B By e oMty 2 bFiEs 4 Rgs than
1.223]liMkersei n the frame i s nounted away from an edge of
the printed circuit. 32. A connector assenbly for
providing a direct interface between two printed
3L.¢j r thy unestppassyRbly af 6laim I3 ebergindBerfamsiingrouater awai from an
edge O teQiHech difkyitmounting on a first printed circuit; a
connector portion configured for insertion into the
frame and adapted to support a second printed circuit
32.t hep omnecivrasssimblyfeprovtiding emiiect ioterface bétememivtdnpriited circuits,
thesecon&l)rpri ni@d circuit thereon is inserted into the
PR T AR OO B 5 850r ti on and the frane
COOPRAaRE ¥l gur€K R inchntihg 64 a Fraprined DR, bet ween the
first printed circuit and the second printed circuit,

anch ¢PISgeighPrIEPR §pHEgUrest (o8 insextina drtothreframe endlagaptas te gupport a
circuit &E%&ﬁtgéggaﬁ”ﬁée r'llihe connector assenbly of
ern e fi

cl aim 32, rst ’biasing force and the
s ecwhateinivesinrtbe tameetoapertinnmvithathakdcehd prindelicgit thereon is
34. The .connéctor assenb of claim32, wherein the

first biB&iY Ftkelrang %éorgﬂéefeh Bothiey 8ndh Eherfzpnpecogperatively
subst antd,@}ilayref Eigﬁggﬂﬁ‘ée bQwBar e E-h Z)Finteaﬁ:ircim @nd the second

connect or assenbly claim32, wherein the frame iIs
el ect ri cainted gowduend asccandibigsing éotebietivsemthgrsecomd mointed

the fir Séirc‘a{t'a%%% rénrig.u' .

33.  The connector assembly of claim 32, wherein the first biasing force and the second

biasing force are non-parallel to each other.

34, The connector assembly of claim 32, wherein the first biasing force and the second

biasing force are substantially orthogonal to each other.

35. The connector assembly of claim 32, wherein the frame is electrically conductive

and connected to a ground of the first printed circuit.
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