SEPARABLE ELECTRI CAL CONNECTORS USI NG | SOTROPI C CONDUCTI VE ELASTOVER
| NTERCONNECT MEDI UM BACKGROUND OF THE | NVENTION This is a

non- provi si onal application of provisional application serial nunber
61008262 fil ed on Decenber 18, 20078y Janes Russell and of

provi si onal application serial nunber 61009272 filed on Decenber 27,
2007by Janes Russell. 1. FIELD [0001] The present invention relates to
an el ectri cal SEBARMRIEGELECTRIGAILCOBMEEICIRSIUSING SOTROB dONI@TNECT  an
adapt or boar d EHOSTOMER INTERGRNNECTBERNEM (mai n board) where it is
necessary to convert the coarse pad arrangenment of one with a fine

pad arrangeneghcRERGUND OF RBE INVENSKMEN t he use of an interposer board.
In particular, the present invention relates to an el ectrical

connect or usi s issevr-ppyigonetapdisaton vErralisivedl epaicsionseriblouinbeg i6 ti®g2a2fiilea

nodified printed circuit (PC) board to ensure good el ectrical contact
whil e freeing®? %Ceﬁg’,erﬂg'a%pémfyd?m?%‘sﬁ%ﬂq ‘?ﬁ'°f‘8°'%b%ﬁp%°a’[‘ci"af‘8'éa§m6wef he
interface si defooi72tReoPbeddRBsrdy, 28070 BsndBRuaeRd Art [0002) US Pat ent
6, 702,587 to Wiss at al. (the '587 patent) relates to an el ectrical

connector using an anisotropi c conductive elastoner (ACE). The ACE is
provided in s?e%}EJ)orm and conducts electricity in the z axis on a
consistent pitch over the entire surface of the conducting region.

This prevent siobdup denéipkeRert védten reRBY todleRBtical ERRBRATHEE cbiiecali | ity
to route conducting traces on the interface sides of the adaptor

board and t heelpgtricallylserneet an gdagianRoard to a main circuit board (main board) where it is

necessary to convert the coarse pad arrangement of one with a fine pad arrangement of
the other through the use of an interposer board. In particular, the present invention relates
to an electrical connector using isotropic conductive elastomers on both sides of a modified
printed circuit (PC) board to ensure good electrical contact while freeing the PC board for

the ability to route traces on the interface sides of the PC board.

2. The Related Art

{0002] US Patent 6,702,687 to Weiss et al. (the '587 patent) relates to an electrical
connector using an anisotropic conductive elastomer (ACE). The ACE is provided in sheet
form and conducts electricity in the z axis on a consistent pitch over the entire surface of
the conducting region. This prevents the device in the ‘587 patent’ffrom having the ability to
route conducting traces on the interface sides of the adaptor board and the main board.
SUMMARY

{0003] The present invention provides an electrical connector using an isotropic
conductive elastomer as the interconnect medium. The isotropic material is preferably
placed on conductive lands of both sides of a modified PC board to permit routing of

conducting traces on the interface sides of the adaptor board and the main board.



[0003] The present invention provides an electrical connector using an
i sotropic conductive elastomer as the interconnect medium The
isotropic material is preferably placed on conductive |ands of both
sides of a nodified PC board to permt routing of conducting traces

on the int erfmgpgg%@pﬁbN@ﬁmnéﬁoard and the main board.
BRI EF DESCRI PTION OF THE DRAWNGS FIG 1 is an expl oded secti onal

vi ew of a fir86. exboekplvdent segtfonsl miew pf afte ambadimestraf themresent @venfiond j s an

expl oded sectignal view of a second enbodi nent . e o
invention in izcé‘u’staﬁé"pr’fﬂﬁ%%ﬁpgc’gf’ : V'ﬁgc?ga FeSONSi P %(}'rgi'nntt g’:‘??e(f;r?né SI?’ ﬁg{\'/gr(\)t?n {'he
enbodi ment's i phidaltfeSumber off pAB G dirtereh flom tiZat B thd dnwbsdimatien FIdE 114806;
routing where the trace routing is possible on the interface |ayers
of the adapt ofiGbbRillestrates thb &rpeegouiinglwitess o tRce FPatingdt RISHRIG PN B EEAEGMN t he

trace routing can_be sim I f f d '
the. mai n ci r B BUEPERarEY 5 FRE St B AR AXRAIE

with the enmboghBeihsangbrdele@od the frtddade 1aRE oFihEmaib cieduit bdued ipstesienthe

invention; FIG 3 is the nodified PC board of the enbodi nent of Hai;
adaptor board; in accordance with the embodiments of FIG.1, FIG.4 and FIG. 5 of the ’

present invention,

FIG. 3 is the modified PC board of the embodiment of FIG.‘I;

FIG.4 is a third embodiment of the present invention in which there is no need for a
modified PC board and the adaptor board has lands that are coated with isotropic
elastomeric material; and.

FIG.5 is a fourth embodiment of the present invention in which there is no need for a

modified PC board and the main circuit board has lands that are coated with isotropic

elastomeric material.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT(S)
[0004] Referring now to the drawings of FIGS. 1-3, FIG. 1 illustrates the electrical connector of
the present invention in which the connector has a mechanical compression structure 5, an
adaptor board 6 with connecting lands or pads 7, and a modified PC board 8 with isotropic
elastomer material formed on lands on both sides of the PC board 8; and a main circuit board 10
having connecting lands 11. A socket 5a in the compression structure 5 is adapted to house a
test circuit such as an integrated circuit (IC) chip. Pins 5b provided for making electrical
connections in the IC chip housed in socket 5a with pads 7 of the adaptor board 6. The
connecting lands or pads 7 of the adaptor board 6 and of the connecting lands 11of the main
circuit board 10 are placed into contact with isotropic elastomer material 9 located on the lands or

pads 9a of the modified PC board 8 when the adaptor board 6 and the PC board 8 and the main



FIG4 is a third enbodi nent of the present invention in which there
is no need for a nodified PC board and the adaptor board has | ands
that are coated with isotropic elastoneric material; and. FIG5 is a
fourth enbodi ment of the present |nven§| on in which there is no need
for a nodi are
coated w t%&‘ﬁgg%o?g%?@%% %g(?g%r%%r (qyaﬁ‘ ng?grh%géaé SE%&E%@%E%@QE%‘F%QO:
THE PREFERREDrHub/BeDloEN THCS)oa(dB0) 4lacdiedhedf the isgtrapewizsomeiranateral thgeenof
FIGS. 1-3, FIG 1 illustrates the el ectrlcal connector of the present
i nvent i on SefYe#Fi AR FForeRs Rag AFEEY BP96%68 a mechani cal conpr essi on
structure 5, an adaptor board 6 with connecting |ands or pads 7, and
a nodified PC board 8 wwth isotropic elastoner material fornmed on

| ands on bodok] Sy despresking the bBTIdiogethdr iBs ptasniblem paYida ag eleettidetcopnsatiod 10
havi-ng connecti n% | ands 11. A's e CO res |onac§|tbga%£ure

5 i s adapt®BHeebnfisirelr %pafdeaé‘f’ “}S.”P&S‘Lﬁ"?”“gaaé' ﬁﬁnvf'ﬁ &7 at ed cireur t

(1C) chip.gficBeormBetby fh fiarke ke Gﬁ}fdemgs@l!>yqﬁé Bfltﬁéaﬁtem&a@@bdn@ﬂ&—ltﬁb t he
| C chip housed in socket 5a with pads 7 of the adaptor board 6. The
connect i ngnddiiediRC marqomissoﬂ‘om elystpeien Gapringriandeerr kpthesiden 6F tegf PE ppard the
connecting |ands |1 oard 10 ar o]

cont act vmct°PPef’té°8fsr98fﬁ %h"gl'"ﬁff‘%??g'?e rﬁ‘é‘t"%??né*)esém 8EsTdY CS%Ib?ﬁrﬁﬂidcm s or
pads 9a ofsdihise MRetalsiaeshdMicaltNa rsind thah BRoubrdet thekapleQuride artte @nexethgt he
PC board 8 and the main -3- circuit board are conpressed together by
t he mecharregianias gdmpe 885pasentst ruct ure. The connecting pads Thus the
nmodi fied PC board 8 by placenent of the isotropic elastoneric

material 9 thereon serves as an isotropic pad defined connector 8.

[ 0005] By [666[PifakitBgtolchiveRingihe sitch Bgainheiing fine paiis OR8ish baisod yreowisele
an electri cal connection between the adaptor board and the nain
circuit bdermiesed inypriiog gip/Riptides Fre Al teR PICiEN cHBaFtignsroa Ipg Ritseb -7

connecti on oMth”& t%%rp%% 4 o?&h% ke@?cw xt 3 (é fra :9{)5 ‘émpﬁ() Hdaded Qxfthé ket 5a a of

i nt er medi ate connector oard with isotropic
el ast oner . ihd3yectioag cdn&iﬂzd;'ém@ﬂrublﬂrteh nsmel e;s:safof thérgdaPGr ixearecnt kghe pads 11
connection is good while increasing the routing densities

deceasi ng ¢ H3MaByiIreiibgarg %A FFWP OGTF 3hi (e APl Perd® & bﬁée(ﬁ"ul?eg%gfhfto“ﬁ’s
e e AR s RO ol i BUodrol SHE EGSroRing 1 of PAUTACh URGhFRGLAN 25
board 10 nor does it need to translate pitch. Thus pin 5b-1 on structure 5 can be connected to
one pad 7 -1 on a first side 6a of the adaptor board 6 and pad 7-1 is rerouted via a trace 12 to
connect to the pad 7-6 rather than the first land 7-5 on a second side 6b of the adaptor board 6.
The pad 7-2 is then connected to the pad 11-2 on thé opposing surface 10a of the main circuit
board 10. Any possible re-routing can be effected in this way. In this way the present invention
permits re-routing of circuitry as desired. In addition the numbers of pads for the adaptor board 6
and for the main circuit board 10 can vary as needed and are different for this embodiment than

for the embodiment in FIG. 1. In addition in this embodiment of FIG. 2A there is no need for a

modified PC board 8 as in FIG. 1 as is also the case in the embodiment of FIG. 5.



[0006] In addition to converting the pitch by connecting fine pads to
coarse pads and vice verse, the present invention also provides for
rerouting the electrical connections fromthe pins 5bl:7 connected to
the pins 4 of the test circuit 3 (such as an I C chip 3) housed in the
socket 5a a of the mechanical conpressfon structure 5 to the pads 7
of the adaptor board 6 and to the pads 11 of the main circuit board
10 As showaod7p FGEGB iRibirgtestdne passidiptiliostratianaf ah eﬁthad tree rapfimui2efths o t hat
its path or traces 12 do not have to connect to the corresppnding
land or pakfeselt yAMPhAS AugsH't i Hb aftee ORI 46 SP B et
translate pldddpc bESs RicB ro‘ijhngflmqapo%&gxwaw Sourd EMediRg BRAIGRGE @d to one
pad 7 -1 on a first side the adaptor board 6 and pad 7-1 is
rerout ed vinterfage mvmwme@n tne nmmﬁem brtaoi & 4ne the adaptor Board§ Heirbet“ﬁamth? he
first land 7-5 second si d
75%1 s ¢ neRolg ReerEth 18 e aaneas B RE B BT SreparacBa o
the main Chddlel ofRARindPrPC HEBHd ORI M sBntliRertiOn In LditiérARis Poviedslagdred i n
this way. In this way the present invention pernmts re-routing of
circuitry st ed@merseunonItfranaltbchfttremvmqé pmm@p@s@fmpa@é'ﬂfﬂb‘fc g in@PApt or

board 6 and for tf q "
i 11 ornt. Po¥ b AEACaE Y FlohPA | Rt o PRUAE G Fulfe BRI T °

addi tion léhaﬁt@b%ar@mm,meme@Baﬁke@tso.?ﬂesheraeudlss no need for a
nodi fied PC board 8 as in FIG 1 as is also the case in the

enbodi ment of FIG 5. [0007] FIG2 B illustrates one possible
I l‘l ustrati {8% £I€ Q nlluesP'{;&an ed xﬁe%% bogr'dtsl ﬂgfé%ﬁé’r&sﬁsﬁﬁod%@ cing lands

i nvention. pl acenent e Isotropic lTands 9 on
each side g |sb‘?<%xcmnﬁﬂoﬁ@oﬁ%m&’dﬁﬁ PCHase 8 OsHoWRWVHIR FiGs3 powsotel e i n
and around connecting |l and arrays on interface | ayers between thg
nodi fi ed P@rfmstvsameeram tmqﬁé‘ea&!‘mﬂm%w&waﬂv@"&mdb VREERPIG PRSTRLEN PF ed
PC board 8_and th Sl bRV stesoafdy routing
density i n's‘%lo?'%%als &J%§Q958Jn% t;'Q"dedd? |g§ PC boarad 8 of the

present invention. In add| tion this provides a nore cost effective
solution than the aforenentioned prior art proposal fThe Hﬁdr bog{ PC
board is nBI0% R lbsirater @ spaond erhadimeptn which e 1S S\nqef fora mogifiad G

t 00
that this UGS Roodl SrsREFBE Rhad@Ahds Fradet s f Or
t he enbodlgﬁeg‘%%ﬁsjﬁlg?&%&(%%mra% .0[08 r8 SF G 3 |nl | ust rsét es the

nodi fi ed Pidafi@abstd Sppodiligy fﬁ’&hght)@lanhs&f thsmarodlrdli egrdmye masegwtgan iaet@gicwi t h
isotropic material on both surfaces of the PC bo

Wi | e
I & 5. Dhouee e U PIRE 1915 SP L ARTRt G THAC=BHL GrHIes PEBPRRLS | &
simlarly lﬁ(g Q(?goard-ré]% W W QR if FIBE & e Plesé BisdiRuleStBé 2Rl of thh aGdp@r
pl aced on p of the pads on both sides of the nodified PC board 6
[ 0009] FI Ghoard 6|fécing$tena1ﬁes‘ tige regiconsdlt opld 3 6 prespated withiiei spiroplRElREOTY no
need for a nodified pc board between the adaptor board and the main
circuit bo®®. Instead the lands on the surface of the adaptor board
opposing ly facing the |lands of the main circuit board are coated
with an isotropic elastoner material such as isotropic el astoner
past e. Thusoton$iG&dlugifates ediiid egbedipenbadisicohers isnodred 'eeP Pesifise BF ¢°B¢ &s
was the case in Fl resent di
adapt or bo¥%MEeB? ‘g\p}‘i’bb"[af#g]?"ggh M th eb%%%lgb?]%%dcth??n%%g% sg;facglrag
coat ed W tfe hLAR cilcsitddaRPibGpsisAIY mg thp&aaseaf thp Q@sbR) bdakr G arb codtdduethieat es
a third enbodinent in which there is no need for a nodified PC board
8 between isivepiaelentimss mploga! such 2a isetrapis@laptamel Pete: dhystnsiRad PLPPastng g+ a&%d
the lands on the surface of the nmain circuit board 10 opposingly
facing the |l ands of the adaptor board 6 are coated with an isotropic
el astomer material such as isotropic el astomer paste. Thus instead of
coasting the lands -5-



of a nodified PC board 6 ,as was the case in FIG 1 of the present

di scl osure, the lands of the main circuit board 10 facing the |ands
of the adaptor board 6 are coated with the isotropic el astoner paste.
[0011] FIG 2 B illustrates one possiblg illustration of an enhanced
trace rout] : eftid RS, 9611t i preébntdidiosur® findlidias BruRs ent
invention‘%gg?%&ﬁg%t%gﬁgétraggh fo?jﬁﬁéoéﬁg%géﬂent of FI G 1Pads can
be 7 or 1mdglepesntdond1tfpcng théends of the adapot boapl barpersted Wik the égdtropither ef or e
is the isotropic material such as isotropic paste is placed on the
pads 7 of e@e™dPaPtor board 6 then trace re-routing nust be done on
the main circuit board 10 as described previously with respect to the
adaptor board 6. Simlarly, if the isotropic material such as

i sot ropi c [East E1G.3B lstratesionempossivie ifyatcation of ap frhahred Wederiouting BLAf theboar d10
then trace rerouting nust bhe done on. the adapta

Wil e pr e§§ﬁ?‘1"§}e"bsr°é? G5 ‘é%l‘dg’rﬁgg’a PIFRTTE VRIS s%ﬁ%sﬁﬁuétg%%f?ﬁg%er%bgggn% %‘{é’f
purposes Qi § BSus@hSEd P54k Bepehdind dpon WKL B¢ BEEpE Paste flate® Maersfoeathges i n
t he arrangenent of apparatus parts ca be nade by those skilled in the
art. Such ishepnyeseral ceasietrpricrast isvlackd on théweads ppithe adgptorieardisiRfant i on
as defi ”e‘i' bey t hgr&qgfv)(gglgag ge ;(E: | tﬁc!e ggih circh§ﬁoa§‘@l§a§/§es-g i g k%\{.@my'm% re%l)éﬂ tG'E d

is: 1. An '8FETH ctor: for “provi an el ectrical connection
bet ween an,AdantQbark 8 idiany) @ i istRbp batéralkduth B0akrchic AR plBeNg the

pads 11 of the main circuit board 10 then trace rerouting must be done on the adaptor board 6.

[0012] While presently preferred embodiments have been described for the purposes of the
disclosure, it is understood that numerous changes in the arrangement of apparatus parts ca be

made by those skilled in the art. Such changes are encompassed within the spirit of the invention

as defined by the appended claims.



An i nterconnect medi um having an isotropic conductive el astoner that
provi des an el ectrical connection between said adaptor board and said
main circuit board; a nmechanical conpression structure having a

cavity in which a test circuit having gins i s housed, said structure
havi ng pins for connecting to pads on Said adaptor board to provide

an electrical connection fromthe pins of the test circuit to said
adapt or board and from sai d adaptor bogj to the electrical connector
and fromsaid electrical connector to said main circuit board. 2. The
el ectrical nr ) aim1 wherein said interconnect nmediumis
formed as aﬁ?%ﬁ%@@%‘?’%@&gs{ board (PC) disposed in between said
adapt or board and said main circuit board so that said PC board has

i nterfate siAfegeajcalhcogagotpr & Rprvisinalsoaiattriani FoRMEPNhRghfPeR iop @drRtorhea gnd a
sai d PC boarghibeichigbddaytdh®iding:0 have i sotropic elastonmers on both
sides of said nodified PC board to ensure good el ectrical contact
while freein s%i d adapt ar Q}oard and, sai d r&aitn cj rtcui tthbtoarddto route
traces on irfef écc?%neﬁig’ggu%f 309 8" SR OF 04 e “EaRd g al"a AT et o
board. 3The aehrsctiani hetyeen saif@dantar bofrd @hdipaid Maipisiseulli beargad dregliagied! cpeaEssion
Conne_Ct or i %trﬁ@ﬁr%gvi@sa l:éi/ﬁﬂﬁu viHith& tféé,ircfr@ﬁﬂ%a\mg s id hadaptsai sb@ﬂlfréi having pins
OppOS! ngly ffarccloﬂ c!inag(o:I Saé)sfonssgldda g&ér ogrldrt(g: urloxt/i ebé)naélgctr\llc\:'hlec% ne%f%nqrot'natngﬁins of
of said adap?or bGard° 8F€ Coat ed W th-an Pso?ropl ¢ el ast Orer

mat eri al . THee eptedeyitte s3id adarine beasd 2wt rant eihadBrighiaeed 1 theglegtricalsppnspipand
el ast oner matoer darl eldcSic@ Ronre6bi t6 pai€ mpidshr&it bbard. The el ectrical connect or
of claim1 wherein said electrical connector is fornmed as | ands on

S0t O SR S 098 B P A58 30 P
i sotropi c eldsttciverd (G} diptoged indetvRige saifl @dantir baprd eomreid mein Gruichagidhsosthat
wher ei N sai dali3es KRR Kasthtafdco BREs W &iid @laptoSbaaR drliGhiiRirCcifRais b&rd, €aid PC
The el ectri %%lard %lr!]xgerr?c;[dl(?igd on?aQ/{e (ljsioggpict gas(%clm?‘e;rg]or;n" bé’\’ﬂ%fd%é Qf‘ said modified PC board to

ensure good electrical contact while freeing said adaptor board and said main circuit board to

route traces on interface sides of said adaptor board and said main circuit board.

3 The electrical connector of claim 1 wherein said electrical connector is formed as lands on a
surface of said adaptor board opposingly facing lands of said main circuit board where said lands

of said adaptor board are coated with an isotropic elastomer material.
4, The electrical connector of claim 3 wherein said isotropic elastomer material is an isotropic paste.

5. The electrical connector of claim 1 wherein said electrical connector is formed as lands on
surface of said main circuit board opposingly facing lands of said adaptor board where said lands

of said main board are coated with an isotropic elastomer material.
6. The electrical connector of claim 3 wherein said isotropic elastomer material is an isotropic paste.
7. The electrical connector according to claim 1 wherein:

electrical connections from pins of a test circuit are rerouted to the pads of the adaptor board and
the pads of the main circuit board by rerouting the electrical connection from an upper surface of

the pads on the adaptor board to pads of a bottom surface of the adaptor board.



el ectrical connections frompins of a test circuit are rerouted to

t he pads of the adaptor board and the pads of the main circuit board
by rerouting the electrical connection froman upper surface of the
pads on the adaptor board to pads of a_bottom surface of the adaptor
board. 8. The electrical connector achrdlng to claim1 wherein

el ectrical connections fromthe pins of a test circuit are rerouted

to the pads of said adaptor board on the pads of said main circuit
board by rerouting the electrical connection froman upper surface of
the pads on said main circuit board to pads of a bottom surface of
said main circuit board. 9. The electrical connector of claim3
wherein said isotropic elastonmer material is an isotropic paste. 10.
The el ectrical connector according to claim1 wherein electrical
connecti ons frontpins of a test circuit are rerouted to the pads of

t he ada tor _boa board. by.rerout.in
the oi bt r1 A7 SESHALCYTHOT RoT R < ARE il FheBHte PRl iR R a o
adapt or boarsst tisuibarg serofiteitoibe pesinof eaid ageptoppoardien %ﬁ‘da’ﬁ@%ﬁf Sb'éé.‘?ad‘ cirgyit board

The electrig |rer6tﬂﬂ§1@t¢é Qéctﬁ%(?&frﬂbcﬂ@n from GdnaipierlsunBey 61 the Bh@CHT b@id@main circuit
connecti ons al(]s afpal brg%k u@acgggsad%&ncwggn Al rerout ed to the pads

of said adap? oar maln circuit board by
rerouting the eI ectrical connection froman upper surface of the pads
on sai @ mai Mhepleeidat coppratal of daipdddersin saidizptreritelatierercteiaspl is it igotipafc Raste.
circuit board. 12. An electrical connector for providing an

el ectripal app @l@@tﬁéa@@on‘ﬂ@ét&\e&@or&ﬂg @ﬁ@@ﬁ\qrwm Ele@hchl BonBAtBNLHdr® Pint of a test

board, conprjsin i i um vin AnLLs Q
conduct i ve 81'°é.‘§tagerfﬁ°“ eﬁg‘f ‘3'53 Fe;{ge %ﬁapéclr R eRg e oaﬁngc{nl (5'% MR by
sai d adapt orerpugiag theagiebtrisal @nmﬂtfn tromm @unrpp%@atf@emﬁéhes%da OEIt@cWaP@aPW d to

connect or |?ajﬁagat@ssdr@mtmdap@wog@ce of said adaptor board
opposi ngly facing lands of said main circuit board mhere said | ands

of sai d ada board are co i satropi.c, el

ot or 1 A 190 TRETE BUPPT et LI ELUOT DY PRr ! REPEICR Lap g prne of =

i sotropi c eltesstinonibare raowed Rlthe pada af JaisiadprRipi t@afﬁagti ¢ghe pads of said maln circuit board
by rerouting the electrical connection from an upper surface of the pads on said main circuit

board to pads of a bottom surface of said main circuit board.

12. An electrical connector for providing an electrical connection between an adaptor board and a

main circuit board, comprising:

an interconnect medium having an isotropic conductive elastomer that provides an electrical
connection between said adaptor board and said main circuit board and said electrical connector
is formed as lands on a surface of said adaptor board opposingly facing lands of said main circuit

board where said lands of said adaptor board are coated with an isotropic elastomer material.

13. The electrical connector of claim 12 wherein said isotropic elastomer material is an isotropic

paste.



