i, STeBea\ "Lbp6T\ <? ELECTRI CAL CONNECTOR ASSEMBLY FOR PRI NTED Cl RCUI T BOARDS
BACKGROUND OF THE I NVENTION The invention relates to cor 4 "ml ies
that electrically connect el ectronic conponents. Mre pammmmmmmmm, he
invention relates to a high-speed, high-volume connector assephly that

el ectrically connects printed circuit boards. Because conventional printed
circuit boards are manufactured to have limted sizes, sone electronic
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a desired distance and electrically connected by a connector assenbly. The
connector assenbly transfers electric signals and power between the printed

circuit Rro@ dROUNE Oy pHCAINCOMTER{or assenbly for laterally adjacent
printed circuit boards includes socket connectors that are attached to

el ectrical contacts on top surfaces of the printed circuit boards proxinate

the adj acent TdGRSedtRE RPftes TBoHREIPLasEIMIREARS cRAYRAIGPREMEI LhechiBRACT S
that are soldered to the electrical contacts on the printed circuit boards.

The conrewponenss sdotd garaddaly, b wderdioa rélates te i hight-spebdhighyvolwme conmestared

waf ers. The,wafe ave. conductiv ayers and conductive contacts. Each
conduct ia\%n@mﬁlﬁéée HC%WeCO%B?CESrp’i‘%eif)l#’flétiqog %to a correspondi ng conductive
contact on the other wafer by a trace extending through one of the

conduct i ve | Bgeruse cBavdntinadlgrinted pogiitt haandsdaro manugastiked te dbaveebnged sizeh t hat
t he conducti Xe cont act.s tof t he .waf er cﬁre aL bgngd vvibtt] cornf € %(,t)}nfgi n%
conduct V8¢ SOHRRIESRBHCHNRS JEENE PIUBRH LTS STIER IS B8 RIS N BRCL REXE} Peal
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t he socket connectors and printed circuit boards by screws that extend

t her et heegghly masiasEisttsic sppnalsasd peweat kadwesn bp posicd sirgpitlbeardd. t he print ed
circuit boards. The screws apply a load force against the flex circuit and

the socket cqmee%;si@dls:oﬁh@dﬁortdagémmq‘mf lagofalf) hdjbdent pEiREK RlircGRBOREE Mhdudeand
printed circuit boards are nmaintained in electrical contact. Oten the

typi cal Sedithemngetoesstbatse gttaohed trielscteicgicantapistop top surfases ef theringedt diegpit
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circuit oar sSucC ex Clrcult exte eren stance
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other flex circuits. _ o .
connector assembly also includes a flex circuit having two connected wafers. The wafers
have conductive layers and conductive contacts. Each conductive contact on one wafer is
connected to a corresponding conductive contact on the other wafer by a trace extending
through one of the conductive layers. Each wafer is positioned on a socket connector such
that the conductive contacts of the wafer are aligned with corresponding conductive contacts
on the socket connectors, thus creating an electrical path between the printed circuit boards.
The flex circuit is fastened onto the socket connectors and printed circuit boards by screws
that extend therethrough into bolster plates located on opposite sides of the printed circuit
boards. The screws apply a load force against the flex circuit and the socket connectors such

that the flex circuit, socket connectors, and printed circuit boards are maintained in electrical

contact.

Often the typical connector assembly includes a plurality of flex circuits that
successively overlap each other along the top surfaces of the printed circuit boards such that
each flex circuit extends a different distance laterally along, and vertically above, the printed

circuit boards than the other flex circuits.
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z The typical connector assenbly suffers froma nunber of drawbacks. First,
if athin bolster plate is used with the screws, the screws do not apply
enough | oad force to effectively engage all of the conductive contacts of
the flex circuit with the conductive contacts of the socket connectors.
Additionally, the screws do not apply enough load force to connect a flex
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bol ster plate in order to a plgza | ar ge enougﬂ | oad force to electrically
connect sagkgfreeapesitorsudpiditionally.Hhe #aautiee nolearebhenoees losd force te cesncet # 8%t and
t he soc t i
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of the printed circ boards in el ectronic plications. Secondly, because
the | oad! I%tﬁéégmsﬁreoflr%ff%mgﬁl sigptls atp Gowisnene | LT Pon Grcodti Hlaigshy, the
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contacts on the flex circ efor do not engage corfespondi n
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i ncrease the volune and frequency of the electrical signals requires

t hi cker ofitbe stinted glratiebodrds misdentionictapplicsdigns.or ce of additional screws. Al so,
the varying lateral and vertical lengths of the different flex circuits
result in a S’écfofﬁl"ye'BEcduQéijét RAS FoR¥P I RAHEH aPYiciNG 18t eixkd 16@kios I ANk t hat
pass through each 't ex circuit. Thus, the €lectrical signals are conducted
t hr oughscdéwf theelond flome tsi nrayenly @Btr@ufeﬂeacems Speldds capt. paddanit kpudnghve he
connector .a This diff rent| tionin fre ncy
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application. Therefore, a need exists for a connector assenbly that

over comesad farec lpdv o pHekEd velunsFeauercyTHihe Wemm\grﬁﬁ%tra\mh@atthr@ngh s an
electrigal co senbly conprising first and second circuit boards
p05|t|o%§ O%W%Qﬁﬁéghﬂi% each other. Each of the first and second circuit
boards has a first side and a second side. Afirst flex circuit is

el ectrical | yFigalindbe e el pluradity pf Bex oirapits t@fncrea%rh@ wolyrse anthtiequesenal
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has a pﬁadwqooAtsbpuheamdy]eglthtep@lratﬁdmwtlctamMngats&)fahﬁmufﬁmtﬂlebehmesrreaatd1éoase
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plate a’ﬂﬂlssﬁledelgé?fﬁ@d'l sl Lark LoRARAdd fﬁrél%ﬁdd H@feﬁ@ fed cﬁ@ﬂu@ fRagfeRhaleand
said cover plate, wherein said pair of rst | oad I's conpress said first
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Figure 2 illustrates side view of the top connector assenbly and a bottom

connect or
Therefore, a need exists for a connector assembly that overcomes the above problems.

SUMMARY OF THE INVENTION

The invention is an electrical connector assembly comprising first and second circuit
boards positioned proximate to each other. Each of the first and second circuit boards has a

first side and a second side. A first flex circuit is electrically connected to said first sides of



:assenbly.with the printed circuit boards positioned therebetween forned in
accordance with an enbodi nent of the present invention. Figure 3
illustrates an expl oded isonetric view of the top and bottom connect or
assenblies and printed circuit boards of Fig. 2. Figure 4 illustrates a top
i sonetric view of a socket connector in dore detail. Figure 5 illustrates a
sect i onadid ifissirpd s¢aond icirpnibboards arabicasvey cleairion dignals dbcreredeierte Avpeii o4 first
enbodi ntd of, th | resent in\égntilon. lﬂgurgﬁG itII tersaties an ex%}odgd
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enbodi meid cf pdriien Phese B oiPrefidi Lebwednl QI Basd platd atfit $and @Svephidl€TH ek of a
top connector assenbly forned in accordance with an alternative enbodi nent

of pr esepitionrepgsaes one oFsgjdbaseplpiel andtspish eeyenplatsp ayd 8w atl nerpnsranseeecthe cui t
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Figure§ r an 1rsonmetric ormed i n

accor dager Wt vaiereinlxali penbf Gfst the @liesemprdsh waiatiirontlextiguiitaghthst said
illustrates a sectional isonetric view of a |load cell forned in accordance
first sides of said first and second circuit boards.

BRIEF DESCRIPTION OF THE DRAWINGS
Figure 1 illustrates a top isometric view of a top connector assembly and adjacent
printed circuit boards formed in accordance with an embodiment of the present invention.

Figure 2 illustrates a side view of the top connector assembly and a bottom connector
assembly with the printed circuit boards positioned therebetween formed in accordance with

an embodiment of the present invention.

Figure 3 illustrates an exploded isometric view of the top and bottom connector

assemblies and printed circuit boards of Fig. 2.
Figure 4 illustrates a top isometric view of a socket connector in more detail.

Figure 5 illustrates a sectional isometric view of a load cell formed in accordance with

an embodiment of the present invention.

Figure 6 illustrates an exploded isometric view of a load cell formed in accordance

with an alternative embodiment of the present invention.

Figure 7 illustrates a side view of a top connector assembly formed in accordance

with an alternative embodiment of present invention.

Figure 8 illustrates a top view of a printed circuit board formed in accordance with an

embodiment of the present invention.

Figure 9 illustrates an isometric top view of a bowed spring formed in accordance

with an embodiment of the present invention.

Figure 10 illustrates a sectional isometric view of a load cell formed in accordance

with an embodiment of the present invention.



W th-an enbodi nent of the present invention. 4 DETAI LED DESCRI PTI ON OF
THE I NVENTION Figure 1 illustrates a top isonetric view of a top connector
assenbly 10 and adjacent printed circuit boards 14 fornmed in accordance

wi th an enbodi nent of the present invention. The printed circuit boards 14
are retained in a desired lateral position relative to one another in a
box- shap&d AdREESPESCRBITIOND @) THAINMENTO®Y circuit 26 is electrically
connected to each printed circuit board 14 proxi mate adj oi ni ng edges 62 and
extends therebetween. The flex circuit 26 is retained tightly agai nst each
printed circligurdbahwiraws byop kometractiangulagpp lcosmkctelassnBly d0rnéetiedento t he

printed circuit .bpar 4.and flex cjrcuit. 26 b crews .32. The load.cell 30
Dbl | o PG St Rar R b TORGE b Fora B g RN el S Beegt TP A
agai nst Thogrifile@%irhit 6&drtls 26 arNWiaihta iRl bREd itdrglUpdsitRatlivd b s ARk ai n
the flex circuit 26 in electrical communication with the printed circuit
boar ds inMa bex-ghaped 2hassis|(selr hipws).a Asthiellereoirafit 2his degriedlyrreonentedatoseahl y 10

and a bot.t.om connect qr, assenbl 2. With the,printed cijycuit boar 4

posi 1 oRHHSE FEPUDEF B RTINS pdRintd fisen e2b e PtE' e s

i nventi eifcuitThe iPrdtah&r i ghtlyC bidAindp @actd prididd icheliid doatdopt apdhipotet@Ap ghdRgd 54
and 58. The bottom connector assenbly 12 extends between and underneath the
pri nt edcdisr¥gonnessed Wsthe pripied wircwagoad| Inanddlex aisii goupvigras - t ke load

directi Mgl i Lt ri L G Ui

boar ds. 1 rABESY Afe@ABR Bad Kke ottt A R0 R ABY"R Bt |

r ect angdkacirsgic Retand dinpiited sirddkt Bbdrdal do amidthi the@leandrcntA60im dectts] 54
and 58 of the printed circuit .boards 14 proxi mate the adjoi ni ng edges 62.
The sockERMEBKARY Witk theprited dwpebegrdsy4- and el ectrical Iy connected to, the
flex circuits 26. In operation, electrical signals pass between the socket
connect ors 3Higard 2t ilastptént esdllec vieoubf tho aspd sodutctonr shbly ) apd s bétedny
oriented flex circuits 26 of the top and bottom connector assenblies 10 and

12. ThePBaeoEstantly bt Wil hopriakd Bstomoawnkt RoFitiaaed ibyPedveen dhd | 2
are o ‘ 1 i : | .
The oppectiEry SoREePIGyel et IERRBIh RO CRE it et L
agai nst ineaclh tof frek bdtonmEdest @i andtI8e THeebottonT auintso2GsermblykiCtexcandn betwaes 34,

and printed c¢ircuit boards 14 tight ressed together d thus .
el ectrit s éfef‘ea.ﬂmrﬂﬁemrca&dg%ql’%’ d 3‘61%50%({1@91?8065 aIWgQ‘BBt‘tHBYﬂr@dHﬁB‘_Et or
assembl lpgib alol2s it PALSLINGRCH AIIE prRRr el BoaldR4PTTHRAIEH oA T CUT

;
boards 14 are not bent “or danage load forces appli y one
| oad cebétt@d comgdiot assambligs 1G dnd Qooklete thomrestingnkar Setkel @adededs|3d sBoatedind
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circuit boards 14. Thus, the printed circuit boards 14 may be used in

el ect r ofiieclaxodifsaife 30s Ireetiopaglectrisal| sighalsepass Agtvigenvihe secket gonrgctopsh a4
printed,cj i i i 3 . O I: GAs)
710 on BELR QP GERR ol WiGuch I8 Bl 10 lgd BRECOLLE A (WS 1T
edges 62Znd botpm 2)nnedibeass€AblickU@ amdriRai n el ectrical contacts (not shown).
The LGAs 110 are not aligned directly opposite each other on the top and
bott om si desrhH4 , I gh: J

ol ectr] oal -t FHoLan Gelfi0 SR anRERMATohectolps Ml T OSRIND Ble IBoflely ng
110, t heligneAsnd he: anecdmeerdbl yhotdreet 32 (Fighé). dThe eppoitelyfal@vedvidadfoelisn each

ot her along the top and bottom sides 54 and 58. For ex le, the LGAs 110
on the %@5131%? a&gedsﬁﬂmavdﬁ%ad| (BT BSh AREE 1 THRN GBS 155 CUSH 26. SHRICE Gas
110 on thgebotd oM fiddssaB B Bearhotat; NGSeldr URdt s eRELR PR SO
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as to not be directly aligned under the 110 on the top sides 54.

Fi gur e dorinke¢tadt ridedsadhcedbcked!f duntopcindrbadieni nommerier deseaiblics Thend dkaso
connector. 34 is a thin,. flexible wafer with an insylatin ortio 6

o ov detrisherstpuire Be@roreds ppCy §Ppahgkos 1 F gt HoltrBaPRtd bt helbve

cont act frddd apprdd BxhBNshd BEQUAN 3. Ned BOSHET, GRNBEE: @bndiord BYUbRI &ils 30,
illustrates an expl oded isonetric view of the top and bottom connect or
assenbl ik flgn canuits) 26 e gevrpretilesialeng o wolagad sixs4]1 0&aohthe dpp savd botomom
connector assenbly 10 and 12 includes load cells 30, flex circuits 26, and
socket connectors 34 stacked on one another in a symmetric manner. The flex
circuits 26 include two thin wafers 74 connected to each other by arched
flex circuit portions 78. The wafers 74 include conductive contacts {not
shown) situated in arrays that are aligned with the conductive contacts 70
on the socket connectors 34. The wafers 74 al so include conductive |ayers
(not shown) containing traces. The traces extend between the wafers 74
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6 travel .at a high frequency. Additionally, because the socket connectors
34 are thin and flexible, little load force is required to maintain an

el ectrical connection with the electrical contacts in the LGAs. \Wen the
flex circuits 26 are positioned on the sdcket connectors 34, the conductive
contacts of the wafers 74 electrically comrunicate with the conductive
cont act somaEcHyr agseanbligs k@ and bhtike upvsryistls additional spagedey e die caveprs & & e
sent bet t he : u ri ' [ ards
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a | oad agtd indled@hitadniponaac ohe@ngecens timird. enbodi nent of the present
invention. The load cell 30 includes a housing or base plate 82 having a
contact face .10 i ecgsses. . i | Vi ol dj fl.ex
beans or bowe %ﬁ\rwlnn%sﬁlgag’ Egcq%%g%i\tf\/geﬁg&ztp%a&fgg é%%ﬁczﬁs%a{ﬂgqegggﬁgsr {) ] !)a ﬁ@ §6ldand
opposi t er@pd(INGAE) DINSorPdach THE side\sethnd ok to@Ssi &6 S gP? ehoatiede Whd &ijbinire
base plate 82 &{ positioningéthe end portions 94 between | edges 98 at
opposi t €deeid® Ghe.- 2he The bELseld Oggantardeqigor gonasts fepd sBewmy: el hegle@ﬁﬁéa() ¥ t he
recesse - endl ongil inal [ I d I to

t he con?ggéhgé%gﬂg%%gaﬁggg%?%ahkgggéggﬁﬁ?ﬁ?ﬁégap an?eéﬁggggiﬂgﬁgé ﬂﬁﬂm;

per pendibecdudé of ahd hazshcanicaatativacd dl€frical heachowethirs el rgsted Giranie bbawds Her
retai ned wiithin the basge pl 8 y rectanpgular  pressure plates qr_cover
pl ates POFimpicdhe bidts }Salloatt@s%‘géé%ég ér%'@rea% oléieh it e Fiscaebe aigop [hy from

per | pheregly, 4@BSy10AH:SHOW bR sRESs PSS ok oFRIE S GAGH 1573AMAD (dpn ¢ he
base plate 82 along the recesses 84. The cover plates 102 engage the bowed
spri ngs sBs Sdatmyt beabcatbb plocieate $prddggsoB6vialeahe bijprsekidesh thetbmttem sides S8over
pl ates 102 and th ase pl.ate 82. The cover plates 102 press do rd on
Phe. pealioht IGHAT s e RGN Silera S5asib BkD b ReH B A ER N STANO b eV ons
94 to extenrd tiiopalddskengi tudinal |y away from each other. The bowed springs
86 thus exert a resisting force |load upward in the direction of arrow C

al ong the pe ortjons 90 at. the centers of the coyer ates 102. Because
the Toad" ool I EBe ALAURES AsBvket Srmbombas SphPioe 8B, TheehkEr SRRt Waan: o

| oad forgg, figkibRevdEr REh k@ ThsAfatiaf hOMick @YRbLAIED 6RVBEposk RIRS tHA urrbiiflsla0ad
forces are evenly distributed across the contact face 106 of the |oad cel

| 3 0. Tiree hombercdlcond@tive edniaus 79 haberden! hreugtichd sockggonnentorcei ve t he
screws 32 (Fig. 1) that connect oppositely aligned |oad cells 30 to each
ot her. Retur mHigge t30ilkisfated ant d@lddeadssfitis ﬁ&wadﬁth@rtbﬁrﬁn@db&t&h'clanﬁé&‘ort op
and bottom connector assenblies 10 and 12 such that the threaded standoffs
| 89 ar e aajeiphiesl | § andek2 embipritiedeigtnitdwerdsurde Fach Soni andt hpgtofm ennnegtorassembly and
t he socket nectars, 34 into the pri circuipt boar 4 nd the
cover _piigiad BORERAEE1AT cefi S, ¥ B 36, i Gl copniB i &g B0 e
fl ex ci navhtsSin26symkhé@rit aagin&e!|The BR oakeitd PE Mhchele @We dhinMWaders 78 dofhihdtt&icto
circuit boards 14 with each | oad cell 30 firn1¥ pressi ng ggainst a waf er
74. Ret GR¢ offer by arpked Bex qixaitpggipng By Shgovadgrs v hendlyfde spndudsispaigcts dpet
connect 10 r LG wonanGiJen C t] arrow
A througﬁoﬁﬁigg%%ﬁr&b?gﬁgghggm%%@%?&gfﬁgbgﬁnst P geffggﬁggpggﬁkH%g¥£%%cket
connect @psnesthrs ahd The iwdfad 7¢iaisountivboesdsiciive byetd (hdtathotving cprtainirgdracies.cui t

board 1 socket connectors 34, dflex cirguits 2 re hel.d wthin
electri3§F 56 atte gﬂ“ﬁ@ﬂdggdwgﬁFbﬁﬁeWﬁﬁﬁeﬁﬁnatpggi afiCet PORIRRS s E8: ¢ he
load celchsneBAn@totiBoddihd YorasEritogthcRntiRoarpNeLt or assenbly 10 exert a

| oad force upward in the direction of arrow B through the cover plates 82
against the flex circuit 26, socket,.connectors 34, and printed ciLrcuit

boar ds. 14 sudiicediet parepPriSate it wodeaonmd fiberfidetrfend 5 o' an
flex ci neickisci®fitaoardiel dsithtiRitkhel8RATHGalcoSARE Bt ardd Al né £ A &ectrically
interference and resistance. The oppositely oriented top and bottom
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conveyed through the flex circuits 26 travel the sanme di stance and
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Figure 9 illustrates an isonetric top view of a bowed spring 88 formed in
accordance with an alternative enbodi mrent of the present invention. The
bowed spring 88 includes bifurcated prongs 180 extending inward toward each
other fromthe end portions 94. Curved strips 188 having peak portions 90
extend between the end portions 94 and are separated by a gap 184. Figure
10 illustrates a sectional isonetric view of a |oad cell 200 having the
bowed spring 88 of Fig. 9. The bowed spring 88 is received in the recess 84

. e NS R T



8 to the.center of the base plate 82 such that the |load force of the | oad
cell 200 may be evenly distributed about the flex circuits 26 (Fig. 3).
Figure 6 illustrates an exploded isonetric view of load cells 250 fornmed in
accordance with an alternative enbodi mept of the present invention. The

| oad cell 250 may be used with the top and bottom connector assenblies 10
and 12 odvetiag.a Pghriremgnayunmbelditivhaldy, hegcagsgnihe soelket xogeeanry I pigniEhesd

Cover phkat. . recei ve.and h doubl.e- ho .SPri ] 44 . spri.ng 144
nas tvogug [P EERFE ASNTE, PRI PTG AR AR UETTS TS
cover edcomitddn i thh @ Gxy EWhph icefldA8rduyts 26 haspgospiciee oh4be sdchehcapedtog 3444
extends along a longitudinal axis 280 arranged parallel to the base plate

| 40 andthescasgnrityenremags &F ﬁh%r‘réaféf%t%&ieﬁglcﬁg}’ ORI EltaEe Wi the cpadustise at e
140 suc rj r 00Xl - cove, and
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{Fi g. |sockercdnhdtscs B3¢ dandthos p @kintedesclibboards 14ahivage thel tadces. 140 to secure
the load cell 250 to the printed circuit boards 14 (Fig. 3) with the socket
connector 34 1 Oz : r . ig..: taln : he
| oad cell 2 @Fégégﬁéagﬁgﬁﬁgﬁﬁgﬁl%%%5@?9@%%Ogﬁﬂgﬁgﬁﬁrﬁgﬁ&@gﬁngﬁ%ﬁﬁ%ﬁ% base
pl at es ¥#40 apusibddigerdtadtth prekemipvdn®idn MheNeadteled0 imudet adioueMigMr base
conpressing the springs |44 such that the peak portions 190 ggliver | oad
forces PAtd% hevispgeonpchfase 188 wilh fo5essgp Igéé§¢r6]ﬁ f9F Tegepane mnd raldingoHeK cel |
250 appid h t .

wafer 7RG R3S SERRECRS RRUP B QEuF LG BT FR BRI ) oL SRSR E1F,
boar ds fettiamd9o4. hiise bawvat girimgs 86 asd pelopdahivitbiarthe biseaate B2 bgtdosivinging tBecause

the | oad cell.s 30, 200, and 0 have.a |l ow profile, | cad cells 3 200,
and 280 NP RIS AR e SRR BB A BDC PRRH T CshTS  SAE A e e es
exanpl egre Fh@N if tht htebdea B8 SxfndindelMENIRgiBdhaPaG o M GEAfgASRETRE Yo 10
where the load cells 200 are aligned opposite each other to retain a single
fl ex citheugontagicfaon 10hend beingicdemdSdthoh atent gxientiad peipeodiculab dathgscohtact The

| oad Cﬁé%%l&$0 may al so be connected to bolster plates in an alternative

enbodi n anot her enmbodi ment, the load cells 30, 200, and 250 retain

overlapping flex circuits 26 on both the top and bottom sides 54 and 58 of
the printed the bowed spamgss8al arestimcthert tesaineshpthin e wise plite 826y wctppwisi t e

ther fl ircuit 26. Agajn, .t.he |oad cells 30, ,200,.and 250
onnoct B Saler ok oty T st RS 03 2t be E s DR BRSsEA B, or
assenbl p&@fphefal tabe (6 SEGWDaHat QIRREHI HRINS Scatcdial flot SIRMATN I tHeaned plate 8FA16Sd . t he

bowed springs have a low profile along the vertical axis and applg a large
| oad  efregesees Sphudhe weviradates 402 sngagscthe ibosiell spapgm 8e sueth that did bewed e
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conducti‘ve“contac et connect-or onnect or assenbly
conveysplatek 409 rezumbemwatd eh et pdak glortsorgrodl o the daredticmhofspaed Divfurtiag tieki ng
up little space. Further, the load cells are aligned opposite, and are
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Returning to Fig. 3, the load cells 30 are oriented within the top and bottom connector
assemblies 10 and 12 such that the threaded standoffs 189 are aligned to extend through

apertures 118 in the flex circuit 26 and the socket connectors 34 into the printed circuit



‘10 CLAIMS 1. An el ectrical connector assenbly conprising: first and second
circuit boards proximte each other, said first and second circuit boards
each having a first side and a second side, a first flex circuit
electrically connected to said first siles of said first and second circuit

boards and carryi el ectrical__signals therehetwen and pair of first
| oad ce|%p§r_d%6harrf£8wrrgwsr Bigies dg, (Fag. Dadee bl!l%&eg,to SR et a1 Whigteer ghing
spring hayifg.ds @&a‘ThQFNCSf}d &rl]ls%@geir@rﬁﬁenp&rré\b&pﬁtih%gprﬁ‘ft& CORY GRe&d1 PGhieen

sai d base plate and said cover ate, sald pea rtion engagi ng one of
sai d basachpload eclbdi@fisalycbresingragpinat &wafeai’dl end porti ons engagi ng t he ot her
of said base plate and said cover plate to exert a |load force on said base
plate and saipgd GAYET 1o AAUE 1hSRId BRI 80 OF uRAhlly TdsSHibIt PR &hhbSoCQIRABSS NI
said first flex c}gcaiﬁgaéa?nsf éa?% ?irst siﬁegtié sa?% fifstoand sectond
circui t 1beacds.lo@l foftred®ireedrd i Hle dentecbbarras fethivbughahe coair plates Fuifidher
conpri si a socket connector electrically interconnected tween said
First 1PORenns & oufiE uaodsaekFSGONFRIOE A o RITELP EOHIORAHS, 4t bR e

connect %inte%aéilguft ibbgid fd 8¥cket E&tHebtor@tMl paitixldidcSis 80 dreSIRIP AN E164ttital
boards all having electrical contacts aligned to convey said electrical

si gnal s coactTwigh ebdred iictatfercoemend oasistansentlifewie,cthailpadicals 30 whéreefullysai d

spring isr ined in a recess |n said base plate, sai.d spring bein
compr o ST ABE R e Re oAb Vanridarad Bube powive B Uhéiar af Bae
plate resisbidh the RBYATIAGs SRiadai@RAND Pk AREit 2YC EockBRdonhadtdrsPRRin® PFihie@n
delivers said |oad force against said cover plate. 4. The electrica

connect gitceisbeards 14 pichakay tlyr priied gireudtdiiardyl 4 Isaskes comnseiorsd 4k andiflepeiraitshas
arch shaped stni . S r.at.ed a. xt endin et ween. sai d-end _por.t.i ons
o ot 1 apats Bl uPhit GRARL A P RREH! BRI RS RBRL TRE SRRk

when saiotiesipd ithg ahs HOAORI esmectiobatsendlics a0 thndase apdoalh @nadndsistadyhosal Bad
pl ate, said bifurcated prongs are pressed toward said base plate and said

strips peregsinagfdrnk Pisyen thopentepcacuit boards 19 fromeggebentjip dhe diserhientadr
assenbl y,,0f, QY 1008 197 Tl AbTBirduikOe%r MRS t3abA SRRLAG Nasniing 1BSAl
portions w th end portions connected at a foot, said spring being

conpr esdedrdiiwern siai o thoekciriphhtignandorsey el haaghphaflex siwalitstdoatavehihd peak
portions deljver sajd | gad force through said base plﬁge as said end

por t i onSaTARAISIAGEE AN eXPeBScsRuSAYF 18diancepar tyis diaxel o thepmedieguendye al
connector assenbly of any of the preceding clains, further conprising a
second fl ex EFiguweebtilledtacs nhdsindtric mpndetved attovedisgrisg 88 icknsdddesicafrdare d
first and secopd clrcuibwﬁoards and a pair of second\LgPd cel |

conpr es$ 1%21%& ternativeo g gl)gntcpfl thei present invention. The bo spring Sés includes

bifurcated prongs 180 extending inward toward each other from the end portions 94. Curved
strips 188 having peak portions 90 extend between the end portions 94 and are separated by a
gap 184.

Figure 10 illustrates a sectional isometric view of a load cell 200 having the bowed
spring 88 of Fig. 9. The bowed spring 88 is received in the recess 84 extending along a
longitudinal axis 308 arranged parallel to the contact face 106 and in a plane extending
perpendicular to the contact face 106. In operation, the bowed spring 88 is compressed
between the cover plate 102 and the base plate 82 such that the peak portions 90 and
bifurcated prongs 180 are pressed in the direction of arrow X by the cover plate 102 and the
end portions 94 are resisted by the base plate 82 in the direction of arrow Y. The gap 184
allows the bifurcated prongs 180 to be pressed into the base plate 82 as the strips remain in

contact with the cover plate 102. Thus, the bifurcated prongs 180 apply a load force directly



agai hst said second sides of said first and second circuit boards.
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17 St Ofp - aad( ))Ott(?'h‘l 1Y & tdr) a@ﬂibllles 10Iand 12 of Fig. 2 or any number of other
0% & (go-nlngtgrl g;)?em%ly( glhgmneﬁsloocmovegf ;gl?atesE 148 receive and hold double-bowed springs
144. Each spring 144 has two peak portions 190, end portions 194, and a foot portion 192
and is covered within the cover plate 148 by a base plate 140. Each spring 144 extends along

a longitudinal axis 280 arranged parallel to the base plate 140 and is bowed within a plane
extending perpendicular to the base plate 140 such that the peak portions 190 are proximate

the cover plate 148 and the end portions 194 are remote from the cover plate 148. The
screws 32 (Fig. 1) are inserted into apertures 164 in the base plate 140 to secure the load cell
250 to the printed circuit boards 14 (Fig. 3) with the socket connector 34 (Fig. 3) and wafer

74 (Fig. 3) retained therebetween. As the load cell 250 is screwed into an oppositely aligned
load cell 250, the base plates 140 push the foot portions 192 in the direction of arrow M,
compressing the springs 144 such that the peak portions 190 deliver load forces into the cover
plate 148 in the direction of arrow M. The load cell 250 applies a load force through the

cover plates 148 that presses the wafer 74 and the socket connector 34 firmly against the

printed circuit boards 14 and thus maintains an electrical connection therethrough.

Because the load cells 30, 200, and 250 have a low profile, the load cells 30, 200, and
250 may be used in a number of different connector assemblies. For example, Figure 7
illustrates a side view of a top connector assembly 10 where the load cells 200 are aligned
opposite each other to retain a single flex circuit 26 on the top sides 54 of the printed circuit
boards 14. The load cells 200 may also be connected to bolster plates in an alternative

embodiment.

In another embodiment, the load cells 30, 200, and 250 retain overlapping flex circuits
26 on both the top and bottom sides 54 and 58 of the printed circuit boards 14 such that each
flex circuit 26 is opposite another flex circuit 26. Again, the load cells 30, 200, and 250 may

be connected to corresponding load cells or to bolster plates.

The connector assemblies of the described embodiments confer several benefits.

First, the bowed springs have a low profile along the vertical axis and apply a large load
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10HH the connector assembly conveys a large number of electrical signals at a high speed while
taking up little space. Further, the load cells are aligned opposite, and are connected to, each
other rather than bolster plates, so the connector assemblies have a low profile along the

vertical axis and are used in a number of different applications where space is limited.

Also, by aligning the top and bottom connector assemblies opposite each other,
electrical signals conveyed through the opposite flex circuits travel the same distances and
experience the same amount of inductance. The use of two oppositely aligned flex circuits
also allows for the electrical signals to be processed at a higher speed and at a greater volume.,
Further, aligning the load cells of the top and bottom connector assemblies opposite each
other prevents the printed circuit boards from being bent by the load forces generated by any

of the load cells.
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10: :

first and second circuit boards proximate each other, said first and second circuit
boards each having a first side and a second side,

a first flex circuit electrically connected to said first sides of said first and second
circuit boards and carrying electrical signals therebetween; and .

a pair of first load cells each having a spring, a base plate, and a cover plate, said
spring having a peak portion and end portions that are compressed between said base plate
and said cover plate, said peak portion engaging one of said base plate and said cover plate,
said end portions engaging the other of said base plate and said cover plate to exert a load
force on said base plate and said cover plate, said pair of said first load cells compressing said

first flex circuit against said first sides of said first and second circuit boards.

2. The electrical connector assembly of claim 1, further comprising a socket
connector electrically interconnected between said first flex circuit and said first and second
circuit boards, said socket connector, said first flex circuit, and said first and second circuit

boards all having electrical contacts aligned to convey said electrical signals.

3. The electrical connector assembly of claim 1 or 2 wherein said spring is
retained in a recess in said base plate, said spring being compressed between said base plate
and said cover plate with said base plate resistibly engaging said end portions such that said

peak portion delivers said load force against said cover plate.

4. The electrical connector assembly of any of the preceding claims wherein said
spring has arch shaped strips separated by a gap extending between said end portions and
bifurcated prongs extending inward from said end portions such that when said spring is
compressed between said base plate and said cover plate, said bifurcated prongs are pressed

toward said base plate and said strips press against said cover plate.

10HH

10: :
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6. The electrical connector assembly of any of the preceding claims, further
comprising a second flex circuit electrically connected to said second sides of said first and
second circuit boards, and a pair of second load cells compressing said second flex circuit

against said second sides of said first and second circuit boards.



