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BACKGROUND OF THE | NVENTI ON The invention relates to connector assenblies
that electrically connect electronic conponents. Mre particularly, the
i nvention relates to a high-speed; high-vol une connector assenbly that
el ectrically connects printed circuit ‘bolards. Because conventi onal printed
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a desired distance and electrically connected by a connector assenbly. The

connect%ré} assenbly transfers electric signals and power between the
printedt qﬂgﬁR@@&éﬂi’sﬂEM@]ﬂm connector assembly for laterally
adj acent printed circuit boards includes socket connectors that are
attached to electrical contacts on top surfaces of the printed circuit
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- print e@onnector‘ 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 sockgt connectors, thus creating an electrical path between the printed circuit boards.
The flex .c'ircuit- is fastgned onto the socket connectors and prinied 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 circnit, socket conhectors, and printed circuit boards are maintained in electrical

‘contact.

Often the typical -connector assembly includes a plurality of flex circuits that
. suceessively overlap each other along the fop surfaces of the printed circuit boards such that
each flex circuit extends a different distance lﬁtera,l}ly along, and vertically above, the printed
circuit boards than the other flex circuits. -




circuit boards than the other flex circuits. 1 q. 28 Marc ?
typical connector assembly suffers froma nunmber of drawbgﬁﬁggﬁﬁﬁpg
thin bolster plate is used with the screws, the screws do not apply enough
|l oad force to effectively engage allZ2of the conductive contacts of the
flex circuit with the conductive contacts of the socket connectors.
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Finally, the use of a plurality of flex circuits to increase the volume and ﬁequeney of the
electrical signals requires thicker bollster plates to absorb the load force of additional screws.
Also, the varying lateral and vertical lengths of the different flex circuits result in a different
inductance expeﬁenced by the electrical signals that pass through each flex circuit. Thus, the
electrical signaIs are conducted fhrough different flex circuits at different speeds and pass through
the connector assembly at different times. This differentiation in frequency results in an

- inconsistent distribution of power and data along the printed circuit boards that limits the

operation speed of the electronic application.

Therefore, a need exists for a connector assembly that overcomes the.above problems,
" BRIEF SUMMARY OF THE INVENTION

According to an aspect of the invention, there is provided an electrical connector
assembly comprising 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




operation speed of the electronic application. Therefore, sp ists for
B

a connector assenbly that overcones theabove problens. BRI OF THE
| NVENTI ON According to an aspect of the invention, there is provided an

el ectrical connector assenbly conpri¥ing first and second circuit boards,
proxi mate each other, said first and second circuit boards each having a
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first flex circuit against said first sides of said first and second

Ci r cui BRIERDESCRIBRIGN (MEBHRDWAWINGE THE DRAWNGS Figure 1 illustrates a

~top isonetric view of a top connector assenbly and adj acent printed

circuit boag. f.0 d in.,accordance w an _enbodi nent. of the present

i nventi on. a’é&%‘ﬁ rlelﬁmaiafef q&en 15?13%“3"591de£ a\r}P%ﬁPIB]FCtPﬁ%SS‘?“& yé’&‘?‘l?‘f‘gi‘:tegtrprﬁ’é%enbl y
and a dwnitboardofoneed mraccadmeetyity anembodimentu ittt peebent ineantibn. boar ds posi ti oned
t herebetween fornmed in accordance with an enbodi nent of the present

i nvention. FLAUNE 3. st.nat es expl oded i sonetr.ic yiew of the top and
bot t om connlgg@g ? lﬂggdégéér?b %1%‘32"161%"’(1‘%2?‘? ﬁfpeaon&e?tghﬁsmg%l&a&é agqouﬁfng‘.’onﬂe.m‘??gur e 4
i 'l ustassemebdy withahe pdwedtirduit boarly positiencdchirelietwemnforthal ini adcordanee ehéthainl .
Fi gurgenﬁooidinlléﬁ{glftﬁéE&seﬁ}%ﬁggﬁtio%”al isonetric viewof a load cell formed in

an® enbodi

accordance Wt nent of the present invention. Figure 6
illustrates_an expl oded isonmetric view of a load cell formed in accordance
with Figure 3 illustrates an exploded isometric view of the top and bottom comnector

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 presént 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.




an alternative enbodi nent of the present invention. Fi gurgg]\narl;ﬁgggg ates a
side view of a top connector assenmbly fornmed in accordance with an
alternative enmbodi ment of present invention. Figure 8 illustrates a top
view of ‘a.printed circuit board formed in accordance with an enbodi nent of
t he present invention ure 9 illustrites an isometric top view of a
bowed séﬁff Egrwwﬁ@%&ﬁmmm enbodi nent of the present
‘invention. Fi gure 10 illustrates a sectional isonmetric view of a |oad cell
formed i'n accordance with an enbodi nent of the present invention. 28
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connect or assenbl 2 Wth the prl nted circuit boards 14, positione

t her eb EPRBWHRICAHON Yith Sheprinted qifour baardsdflodi ment of t he present invention.
The printed circuit boards 14 include top and bottom sides 54 and 58. The

bot t om connEigues 2ailinetrity a lsdee¥ienop tIRL Lo BohnedBf abld%ﬂ-ﬁil)l“QGt #hd BSonbidt ed

cireui tont%l%gtz}(rj Sasg'élml\),inyt lh2 lvx?xf;l‘ld t}fee !pl‘lfxteg ocnpcl:jth Ibgz?rdg plv‘\l/a rpgs&ur}]ned therebetween in
accordance with an embodiment of the present invention. The printed circuit boards 14
include top and bottom sides 54 and 58. The bottom connector assembly 12 extends between
and underneath the printed circuit boards 14 with load cells 30 pushing upward in the
.direction of arrow B against a flex circuit 26 and the printed circuit boards 14. The‘Atop and
bottom connector assemblies 10 and 12 include thin rectangular socket connectors 34 situated
on the top and bottom sides 54 and 58 of the printed circuit boards 14 proximate the
adjoining edges 62. The socket corinectors 34 are covered by, and electrically connected to,
the flex circuits 26. In operation, electrical signals pass between the socket connectors 34
and the prmted c1rcu1t boards 14 through the oppositely otiented flex circuits 26 of the top

and bottom connector assem-bhes 10 and 12.

The load cells 30 of the top and bottom connector assemblies 10 and 12 are oppositely

aligned and are interconnected by the screws 32 (Fig. 1). The dppoSitely aligned load cells

- . 30 apply a predetermined foad force against each other to maintain the flex circuits 26, socket
connectors 34, and printed circuit boards 14 tightly pressed together and thus 'elecﬁ-icaily |

- connected. The load cells 30 of the top and bottom connector assemblies 10 and 12 also

~ resist each other, therefdr_e, the printed circuit boards 14 are not bent.or damaged by the load

o forccs applied by any one load cell 30. Additionally, the socket connectors 34, load cells 30,

and flex circuits 26 have low profiles along a vertical axis 108, so the top and bottom
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direction of arrow B. against a flex circuit 26 and the ppa pafsh Boscuit
boards 14. The top and bottom connector assenblies 10 and 12 incl yde thin
rectangul ar socket connectors 34 situated on the top and bottom sides. 54
and 58 of .the printed circuit boards 14 proxi mate the adjoining edges 62.
The socket connectors 34 are covered by, and electrically connected to,
“the fl egoriiectonpssemblies 1thandpiertake wmyerg itk additidnabipgoabsyond s arelpele.p.he

socket nect.Qr 4..and.the .printe i rcyit boards 14 through the
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cont ai rll@'oﬁ%éfo?%ide&?ﬁ't acts (not shown). The LGAs 110 are not aligned
directly opposite each other on the top and bottom sides 54 and 58, rather,

because of the high concentration of electrical traces within the r_)ri nt ed
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large number of cenductive contacts 70 that extend through the socket connector 34.

Figure 3 illustrates an exploded isometric view of the top and bottom connector
assemblies 10 and 12 and printed circuit boards 14. Each top and bottom connector assembly
10 and 12 includes load cells 30, ﬂex circuits 26, and socket connectors 34 stacked on one
another in a s‘yfmmelric manner. The flex circuits 26 include two thin wafers 74 connected to
each other bjr arched flex circuit portions 78. The wafers 74 include conductive contacts (not

- shown) situated in an*ays- that are aligned with the conducﬁve contacts 70 on the socket
connectors 34. The wafers 74 also include conductive layers (not shown) containing traces.
The traces extend between the wafers 74 across the arched flex circuit portions 78,

connecting corresponding conductive contacts on the wafers 74.

The socket connectors 34 are positioned on the top and bottom sides 54 and 58 of the

| printed circuit boards 14 such that the conductive contacts 70 are aligned, and electrically
communicate with, the electrical contacts within the LGAs 110. Thus, electrical signals are
-sent from the printed circuit boards 14 through the electrical contacts within the LGAs 110 to

: V,the conductive confacts"]ﬁ within the sobket connectors 34. Because the socket connectors

34 are thin, electrical signals traveling therethrough experience little inductance and thus
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sides -54 may be | ocated proximate the edges 62, while thegi@ishdbddson the
bottom sides 58 nmmy be |ocated a distance fromthe edges 62 so as to not
be directly aligned under the LGAs 110 on the top sides 54. Figure 4
illustrates a socket connector 34 in ngye detail. The socket connector. 34
is a thin, flexible wafer with an insulating portion 66 provided on
opposi t E2¢l @b ¢ high frequeneyun delditionally, drecasatibe sofket conhectors 84 coe tia tad70

t hat th h ket ector 34, Figure '3.illustrates an
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LGAs. x\heg {;he flex circuits 26 are positioned on the socket connectors 34,
the co 1 P ve contacts of the wafers 74 electrically communicate with the

conducti ve

Thi? bowed springs 86 are further retained within the base plate 82 by rectangular
pressure p,lhtes or cover plates 102. The cover plates 102 are held within the recesses 84 by
peripheral tabs (not shown) that are retained by catches (not shown) in the base plate 82 along
the recesses 84. The cover plates- 102 engage the i)owed springs 86 such that the bowed

__ springs 86 are compressed between the cover plates 102 and the base plate 82. The co{rer
plates 102 press downward on the peak portions 90 in the direction of arrow D forcing the |
end portions 94 to extend outward longitudinally away from each other. The bowed Springs
86 thus exert a resisting force load upward in the direction of arrow C along the peak portions

90 at the centers of the cover plates 102. Because the load cell 30 includes several bowed

'spriggs 86, each of which exert a load force in the direction of arrow C against cover plates
102, the load forces are evenly distributed across fhe contact face 106 of the load cell 30.

The load cell 30 includes threaded standoffs 189 that receive the screws 32 (Fig. 1)
~ that connect oppositely aligned load cells 30 to each other.

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 arte aligned to extend through

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

e 4.
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contacts 70 of the socket connectors 34 such that electriegah=pistRlsS are
sent between the socket connectors 34 (and thus the printed circuit boards
14) through the traces. Figure 5 illustrates a sectional isonetric view of
a load cell 30 forned in accordance w/th an enbodi ment of the present
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end porB iResghOthe (8 ; i t Bal \é@: ¥in . The
bowed springs §6 rﬁﬁﬂsﬁgggggkgﬁ%@%gf@?ﬁge'%g?g’eé#g% up‘\;/\%@g%lﬁ%ﬁ{ar@'gﬁ ection -
of arr sHcwt beasdy14 sush et theprintedoeiscvitdoarmt 14, beckebeinrestion34] del flaxwdicuid at es

102. B he.load cell 30 incl | bowed . spri 86, each of
wheon: QAR MR A ool e i MG RieEertnes B oisgaten e BPRHIDI nt b
1102, t heiehte@dof Qhd DdtidMECANSRbY abablidsOVd eld aor sery Qﬁd?é%%%{%%os%gg@ﬂig? of

the load ce]l 30. The load cell 30 includes threaded stan
r ecei véoreereinserdenio meventithe prifted chienit bearde ¢4 fompbeingdient al the dirdctiamef cel | s

30 to « tAH Nj 1 0. FlLg. t he cells 30 are oriented
w t i noEpE 4 5o T P0Gt o of e sbil ag Bt Somesiag aomblito 4k ¢ ne
t hr eaddd and thadahé §izd, 39 the ele&iibﬂfkﬁﬁlals%oﬁifé)‘%ﬁ(ihrbhgl?Hﬂmexao@&ﬁirt}'f@ﬁa\;ci-th% in the
“flex circuit 26 and the socket connectors 34 into the printed circuit c .1
same distance and experience the same inductance and thus travel at the same frequency.
| Figure 9 i]_lilstratés an isometric top view of a bowed spring 88 formed in accordance
with an alternative embodiment of the present invention. The bowed spring 88 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

. gapl84.

_ 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 tﬁe
end portions 94 are resisted by the base plate 82 in the direction ofr arrow Y. The gap 184

- allows the bifurcated prongs 180 to be pressed info the base plate 82 as the strips remain in
contact with the. cover plate 102. Thus, the bifurcated prongs i80- apply a load force directly




28 March 2006 7 boards 14, and the cover plates 82 (Fig. @hwr@hg?[i[,egned to
abut against the wafers 74- of the flex circuits 26. The load cells. 30
are then screwed into the printed circuit boards 14 with each load cell 30,
firmy pressing against a wafer 74. Rggurning to Fig. 2, the |load cells 30.
of the fully assenbl ed top connector assenbly 10 exert a | oad force
“downwait@therfentes ofithedese plateot2 such dhwat she load dgrice o thedoadceli 208k msy BRevdnlyy. 5)

agai nsty t k LI cuit.26 ket,,connectors 34, and printed circuit
boar dstdf%%iﬁ%&ﬁgﬁwﬁﬁgclrﬁ?lfsrﬁée)@’%it‘*)‘cuit board 14, socket connectors 34,
and flex circuits 26 are held within electrical contact with reduced
i nt er f er enc Figanel6 ilkisirates ar explodeddsumaric viesy dfdeat] cdls RS0 Bonmefl if feofdahdey

senb t om. . nbly 10 t a l f dinth
Gt ecr Pk Nl GO BB R B et el o BB R epl i ee Vot 1 cui
26, sotectopCanth B6ti6ih ScodflectéiNassaibiésC ) 4all’ EHoF Fias & al@ SR rr.téfaﬁth%e -
ar e.

printed circuit board_ 14, socket connectors 34, and fleXx circuits
hel d -wFemeAtoR pasemblye alignaesints c Covirt tlatee d 48 eeceivet andf knlé niveblabdweéd spangnce.

Th VOS i I it ) d.-bot t L | 10.and 12 -
 absor b ok P el SIS B BB PoBBhL 10, R iR s 33 BEm oo MR e
. Ci rcui nddiseowired dithinahe beven plabeys %b&k@ pltité 2401 PRKQbri éﬁ&@&t&c@%&gr ow B.

The fl ex clrguits,26 of the top and bottom connector assenblies nd 12
“are t hlongHudigalaxis 330 amanged parallckto) theibgsmpletec ivandeid bowed gthin heldneex
circui . i n erience .t he, sane inductance
and o roacring BAKEIAiGE o sl pBhE A s Wi B ek Bprol AEE Aot 1 o
‘top vithe coberaplaenbt8 ampt thegerf@Bportions B9 nie ROGAS GRRC the vl pRe d4g.ermati ve
enbodi ment fg;he present invention. The bowed spring 88 includes

bi f ur CKIEH 33% i<l prongstied dutoagertwal 67 inotha baseadatn 140 fesechredhe 1dad calid

porti oy 19 ; | Y rt.ion extend between the'
end porti o;hée gzﬁtgﬁgugrﬁ{e&ssag?ﬁsag&elga%y‘ﬂ%‘ B%Z%C%géf%%f 5%% (ﬁg' 5? Fﬁ‘gf" es a
sect | GHe(Fig. SYnevined therebatvaden.a Asahalload cbll 260 ishwiewd ihmnttqap@ﬁtebgmgnewl 88 of
Fig. 9. 7Th ) ri 88 .1s received in the recess 84 extending along a
| ongi 3%‘1 ﬁ‘g} Bg(iﬁge ?’g’?ﬁ‘g’q%ﬁ? ﬁéhg)@&h H&r%’ﬂ eprtiogs df in thendisection #€ @rred6Mand in a
pl ane @xinfdiaein ' . ation, the
D owed C@iﬁp?és i n%g ' gleI ééiﬁ(‘i:l rrp@e%g}el g[at R Jeh p6A13LETé0 a&ﬁr@r 38 forbdd iRRGhEEY

plate 143 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

pl_‘inted circuit bo_ards 14 and thus maintains an electrical connection therethrough.

Because the load cells 30, 20_b, 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 circtﬁts
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

e 4.




between the cover plate 102 and the base plate 82 such thag Mdren BERK

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

bi furcafed ongs 180 t e.pressed into the base plate 82 as the stri p's'
“remai n-{ORCe- g’éﬁ‘t‘gﬁ"t I%W?Fﬂ?stqti@.mﬁ'@gﬂ &ennges the cppductive gentagtyief dflex eiceitdavingongs

180 ap i fBh&iedl | % fie - 6. 8 .1p the center,of the
base p%e%&gg)g ﬁgiti attlg{= E@é{’sotécfﬁ i 8?’%@6%? ‘%[e;aﬁ%%giga g%‘r"ep%ﬁ*%?%ﬁ& S‘b"@ tg enly.
di st ri bhe ednedvtortassdmebly Icenveys rackai gesmifibel Fof Gleciical Sigls at § high sjsded aflgl an
expl oded jsonﬁ%ﬁic vi ey of hga, celhs 250 formed jn accordance Ww.th an

al t er ndfxE B e At Fither eg?“@sfé § aferajigagd epposite; and gegrommeqtedimgeashy be ‘
used Wdther fafirt ' - A0k Fig. 2 or 2
any nunber of .g)tt%glr B&gtgﬁgteage?’g?(?%?;g%ﬁy ﬁ%énﬁée%%%%@gt%%@l%ﬁ o
recei vevertzaadiaxis bt anemis¢cbintaowasbes pf diffpsent dfplicaffasiwlieps spage dimitals t wo peak "
portions 190, end portions 194, and a foot portion 192 and is covered

wi thin the ¢ I ! ' Ptk [l 4 extends
along . a_fgﬁgi?ﬁ§? aniégéa%éﬁdarra#géﬁhﬁﬁF%ﬁggFﬁ?%Q#ﬁ§°%§§S%b g@%n140
and i s elrsiviaal wignhls coaveyed tlrouglx thenappogite Aep elrchiturae! the sahe digtagceplaad e 140

such that the peak portions.190 are proxi mat t he cover_ plate 148 and the
nd porRPais B Soel st of MRnte (Bt e P BCoPPeRien AEERUR RIS  Fi g

1) ar e aisB9flowe dor thé HleaPiekllsinaR 1 64 gggbgggaggp%@%alsg@ Vallté%t %-gre%f‘e? -@F{ehe | oad

cell. 250 to the printed circuit-b e socC

-connec Fyrthgy alignigg t) load dellabéthe wop 4 bottd) comtcaion assentbdiee lopposiiereacths t he
| oad i int itel | d d |1 0, th
bace pPUesBRYsS SRR s bR aRa beingponhot e oad ues sepestied by s

conpr esfitiedoddelispri ngs 144 such that the peak portions 190 deliver | oad
forces into the cover plate 148 in the direction of arrow M The | oad
cell 250 applies a load force through the cover plates 148 that presses
the wafer 74 and the socket' connector 34 firmy against the printed
circuit boards 14 and thus maintains an el ectrical connection therethrough.
Because-the |l oad cells 30, 200, and 250 have a low profile, the load cells

30,200,_and




250 may be used in a .nunber of different. connector assegplijes. -
exanple, Figure 7 illustrates a side view of a top connegFMa‘?%E%égoﬁ)l y 10
where the load cells 200 are aligned opposite each other to. retain a
single flex circuit 26 on the top sidegg4 of the printed circuit boards
14. The load cells 200 may al so be connected to bolster plates in an
-alternative enbodinment. |In anotherCeaAlld$ nent, 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
i s opposi t e lanot hin eletteral conmetidr aB€embig abmpridilie | oad cells 30, 200, and 250
may be’ congect ed to c(?rres.Pg)ndi ng load cells or to bolster plates. The
connect or as¥ehdilq SCoRY TRt heards msedimats, serhnethers saigriitst and vesont Grsnisf it s.

First, Hoaﬂslgg,yppﬁg@[%z{ﬁﬂg iANSH Asd file along the vertical axis and
apply a large | oad 28 EIz\l/larzélﬁd Zﬁggﬂ%gd?’orce. Thus, the load cells

el ect ri cal | y fwshflex teirchie eleotrivally icopnevtadt @ctaid €ifst 3ideh ©f saidr fisgt tnd8adoRg any

-~ nunber of .conductive |ayers to.the condyctive contacts of.a socket
conne_ctc%?mgg%aﬁg?ﬂgtcw e&%@éf‘@dﬁg‘&% fWeesoideys a | arge nunber of

el ectrical QigRbSARL load el eBRERSYIME ! Hri [ '] ther,

the | oad _cells are ali gn_ec? ogposi te, gnﬁngé’zé(g%%r%c?’e [%%%0?%:@%6’ %ﬁer

r at her SPHgthhaing 8 dealp perties and end Iportiansrihactro compresset bietvecenaviz bask @hitdr of i | e

| . ' | d d. i f. different licati
ther Eif st Bovdriiue M@ boPich hibEing ol of s Gpccklarctso o commbor
assenbkaiid end poaionk @ngRiky MHelfther ofNaRCbdsk Ghlte 3hP SR %o?&@))@@%qg ekl %‘iﬁz}&l the

opposite flex circuits travel the same distances and perience the sanme
- anount 15ee peaid bags plate quksaiteovet plaieo saip paisiof sdid fisst lqpdedlls tempressimpHaids®  al so

al | owsgf | ' | Sp & e processed at.a higher speed and at
a- gr eg%%?e%o ?J"ﬁéeg Etﬁrilithénr%? gg%l ‘gfrff’ﬁigg’éh dlsmﬁccérlc% bB‘frgf‘he top and bottom
connect or assenblies opposite each other prevents the printed circuit
boards from being bent by the |oad forces generated by any of the |oad
_ cells. | 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 gal; extending between said end portions and
bifurcated prongs extending inward from said end portiens 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 stﬁps press against said cover plate.




28 March 2006 10 CLAIMS 1. An el ectrical connector assenbggpﬁﬁgqudg ng: .-

first and second circuit boards proxi mate each other, sai I'rstTand second
circuit boards each having a first side and a second side, -a first flex
circuit electrically connected to said %irst sides of said first and
second- circuit boards and carrying ele

‘pai r - of firsP-| oadhe elergiceleinnbetor agemblypof gy, o SALRInN 8ite 3, Whikeia RV el .
'plate,.ggég% S in% aviﬁg,a ak BortLon and end portiOns_rhap are_ -
conpr es gﬁ%‘%‘h HOPRLE £8d porionsconngefed at 3 feat, sajdjspripgdringorti on
engagi ngomprssell befedn baig ot ' r id S&l PRELLONS
engaging_tﬁf ot her of said gggﬁeﬁﬁﬂfﬁagﬁﬁﬁgﬁ?guﬁﬁgéf&%?§§%ﬂwg@%§g@®%r|Oad
force ofridkoad ferse ehrpnghtseiddage plhateiascsaidomdiploaticms andifebt ped resiofed dgisaidfdovat | oad
cells c essing said first flex circuit against said first sides of said
first and Second circuit boards. 2. The electrical connector assenbly of
claiml1, further conprising 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 segond e eéttical dQMh ] L eet g ] t | i,gned to
convey said el ectrical tIgﬁglnal s.g&%‘%fﬁ%% ggt r ?glﬁéﬁéﬁgﬁgra%%ewrof
cl ai m 1compriingraesasprd Hex dirgpt ¢legtrically conhedtedbth $aid second eiles bNsHid ifigst aad e _
pl at e, i O Sprk bei ng, conpr essed het said base plate and said cover:
plate vﬁé?%'ﬂ‘sﬁf%‘“gg’%gﬁp@ 2 %a%pmdﬁoﬁ‘é&& SRPIRLEISHRETRA srrond dlex ciiguk t hat
sai d  pegatoshrid seoshddedds WEEAd Fidt dnd Qéﬁénﬁeﬁaﬁt@(%%s_nst said cover plate. 4.
The el ectrical connector assenbly of any of the preceding clains wherein
said spring has arch shaped strips separated by a gap extendi ng between
said end portions and bifurcated prongs extending inward from said end
portions such that when said spring is conpressed 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. 1 -1.

rical signals therebetween; and a =




28 March 2006 |1 5. The electrical connector assenbly of5% 89505% clalns
1 to 3, wherein said spring has two peak portions with en portlons
connected. at a foot, said spring being conpressed between said cover

pl ate and said base plate such that said peak portions deliver. said |oad
force through said base plate as said értd portions and foot are resisted by
said cover plate. 6. The electrical connector assenbly of any of the
precedi ng LB further. conprising a second flex circuit electrically
connect ed t: Qi SONNEGIORASSEMBISY FOR BRINTER CIRAUET BOARDSOar ds,

and a pair of second | oad cells conpressrng sai d second flex circuit

agai nst said second sides of said first and second circuit boards.
ELECTRI CAL CONNECTOR ASSEMBLY FOR PRI NTED Cl RCUI T BOARDS ABSTRACT. An

el ectrical connector assenbly conpip§ 07 st 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. Afirst flex circuit is

el ectrically cdnneletteidalt @naedtr hisesbly édrﬁﬁﬁise@fﬁrﬁaéﬂl fdcbsd caod: $65A0d
circuit boards and carries ‘el ectrical nals therebetween. A pair of

first | oadodpped prgximate,(oeagh other nEaChaO ¢ &irgs|and eecandcbimuit boeds hps at e.  The
spring, h n ri e co sse etmeen '
sai d bas eﬁgﬂé%de}q%ﬁ(fo%g{ngpgco%eg ﬁ,I%P%]Q,P "f% plﬁegﬂ%ﬂ "dﬁ tof said
base pl at giddesanef saidd firstv end pk&b@d éifvditt I&aaﬁ@dampr@dnqg ot her of
sai d base_plate and sai.d over plate to exert a | oac force on d base

plate andﬂgﬁq?’aw@&}eﬁ B?%P%&S&ﬁ@ﬁ sachchave aispring, £ base plase,dind al doo'en:orrpr ess
sl d 117 bllel el tas 3R Por ﬂxafend%orarn%eaatormsc%rn%res.f-,édr Shwify! second

circuit boards.
said base plate and said cover plate. The peak portion engages one of said base plate

and said cover plate, and the end portions engage the other of said base plate and said

cover plate to exert a load force on said base plate and said cover plate, wherein said

pair of first load cells compress said first flex circuit agamst said first sides of said

first and second circuit boards.

Figure 1




