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i mpl antation or a WN in CDVA i npl enentation. The
termnating trigger used may al so depend on specific

waeworosslgendors such as Si enens, Nokia etc. GMBO/UD06/043000

downl oads the termnating trigger only when the

subscriber is roamng. At step 412, GVWSC 112 issues a

trigger request, such as Initial DPin IN protocol, to

the Skype gateway 202, which is equi pped with support

of IN protocols. [0063] Thereafter, at step 414, Skype
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forwarding. Contrary to the previously described
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subscriber B, to the late call forwardi ng nunber of
subscri ber B. [0069] In sone of the above expl anations

wa@ewonpanyi ng the figures, the Vol P clients naRCDES2006/043000

busy, not answering, or not reachable. Hence, it is
desirable for the I1CV systemto have the ability to
swtch the calls fromVolP clients to nobile station
and vice versa. The reason for switching from Vol P
client to nobile may due to inprovenent in the voice
quality during the mddle of VolP client caII by

c the ca the nmobile. [0Q070.F
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st elPHEE; i ssues the event report of DI SCONNECT to
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VLR 116 returns the routing nunber (i.e. the routing
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a Connect to routing nunber to GWSC 112, step 632.
Finally, at step 634, subscriber B answers the voice
call fromA at his nobile nunber. [0072] There may al so
be a requirenment of sw tching an ongoing.call and not
just a no responding call froma nobile nunber to the
Vol P client. The reason for this would be the higher
cost of a call to the nobile in conparison to the cal
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roaners in the database. The subscriber may use a
| aptop, a PC or a smart device with an I MVol P client

w@e®7onimected to the | M Vol P gateway 802 usi nRCT/BS2006/043000

protocol. The ICV system 800 is applicable for I MVolP
clients, such as, but not limted to, MSN, Yahoo(r),
Googl e and the like, wherein, there is no call-in
nunber facility. It's even useful for a subscriber of

I MVol P clients such as Skype and G znon where there
is acall-in nunber service but the subscriber has not
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i nvention. This enbodi ment uses DP 12 term nating
trigger to inplement the conditional |ate call
forwarding in I CV system 80d. At step 1002, subscri ber
B connects to the Internet (or any other |IP based
network) using the IMVolP client 806. At step 1004,
I MVolP client 806 inforns its 'online' status to
| M Vol P gateway 802 present in HPWMN 108 of subscri ber
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in accordance with a second enbodi nent of the
i nvention. This enbodi nent uses DP 2 or DP 3 trigger
wo eoo7iopdienent the conditional late call forwarBCTYS2006/043000

step 1102, subscriber B connects to the Internet (or
any other |P based network) using I MVolP client 806.
At step 1104, IMVolP client 806 inforns his 'online'
status to | MVol P gateway 802 present in HPWN 108 of
subscri ber B. At step 1106, | M Vol P gateway 802 sets
the CFU to a Dummy Nunber (DN) via MAP Regi sterSS at
subscriber B's HLR entry. | MVolP gateway 802 may
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enbodi nent uses DP 12 term nating trigger to inplenment

the conditional late call forwarding in |ICV system
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device is connected to the IP network. Further, at
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(0044 - quwzmgqeit]}@hgrbsu&féwﬁr@@?d Tloﬁ nigafiee’ @%@E PiOBgHesgPra
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usi ng, subs s nu cLi ber
B Orcti? el I GRBEY fromas @Ftrag Pingigy e meﬁ%% §°rand
t hepeMoriagethd sukfecemaating Landde usadbmdndlh@mlcﬁ etcApgiam] a hlack

case,, subscriber. B' s .Vonage-|i. i
anéW&FpFﬁ?Sc}anaofmm?%wu%ﬁﬁ%#k@iéké%ﬂ%ﬂééggég%%gﬁﬁﬁ
I epogating ogreipaag et aré@dbmalenwe pface. roygh apderatgreditien
Vbﬁ%gﬁoLbééréﬁ&%ﬁt 1204 itself is set with cal
or Jlng on a voicenmail, the call goes to the
[0045br waPrdir tryprersing é stepPRGracHlsirae comprisigg @ gombjmg low flow
Vo %Q(%ldn'nka?engaah@ ﬂ@c‘i’blédgggct&ectoﬁa ©ensi Jc&y‘il@-ﬁapt@@hdryhc

forwardi ng nunber from RPD 124 or by |ssue

| nt Séf*%?}aﬂ@rcs’sle@ Bt Mvﬁ%@sub@@ﬁtra&e? P ggaied b2 e

r esﬁl@ﬂﬁx@@fe@m&ﬁs ﬁ?ﬁd&?@ﬁn@é"@ﬁlﬁi Sorfidant ab&cthﬂﬁ Re :i;ﬂeéenf)f
subscri ber he |l ate ca

cor PEsHhared ?@a% B Sestiginig BIreﬁgFr"?ﬂlr i d‘&@&%ﬂ&? B %’3‘5“““

r ecicyafroudhtnid foeks., at step 1436, Vbnage li ke Gat eway
1202 then requests GVBSC 112 via | NCONNECT nessage to
connect to the subscriber B! late call forwarding
nunber. Finally at step 1438, the GvwsC initiates the
call setup to the subscriber B's late call forwarding
nunber. [0087JFI GS. 15A and 15B represent a fl ow

di agram of conditional |ate call forwarding

i npl enentation of I CV system 1200 usi ng the Vonage

i ke service, in accordance with a second enbodi nent
of the invention. This enbodi ment uses DP 2 or DP 3
trigger to inplenment the conditional |ate cal
forwarding. At step 1502, subscrlber B connects to the




gateway 1602 via an IP network. |ICV system 1600 does

not require a Roanmer Probe Database (RPD) because the
wokjogosdilge for this systemis to connect to thBCT/US2006/043000

subscri ber when he is online on his VolP client and

unavail able at the fixed line. Further, in this

enbodi nent, subscriber B registers for the call-in

nunber service for its VolP client. [010Q FIG 17

represents a flow di agram of unconditional call

forwar di ng inplenmentation of 1CV system 1600 using the

pe-I N service for the fixed |line subscriber, in
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SW f il hOQA e RabBR Q&irkgl!)déxgshfeé% RURSGE | hePfic w%uld’%t é&cﬁ khe
1708, Switch Directory 1606 returns' ' TEl he adclress '
of fanges themsehess. agdfhueppt alisptheis progeities c 1 49 evet, a cleaning or
Hengafesring ,stef'ﬁnaﬁ b&Rovided & enSily Mg a@&@@@ﬂo&@%m&@ﬁ Spribhe
uncondi tional call forwarding of subscriber B at fixed
| i f@PRYR% ch 1604 to the Skype-I N nunber at fixed Iine
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nu FEH )) Mdk&ﬁac%ﬁ?(el N4w Fg'hreqls E&ﬂ/@lsfpirs 'atp gd'hes%n
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corfeRitriabisal. agraliq Of”b?ﬁﬁéﬂ*lﬁﬁ ﬁg”“ff??ﬁtrllé?{éhﬁ gplipfdwledrnepthdhe; Ccv
SySsbﬁxlfg ébﬁt@& Ugjengistalibre St XPAC LY. &@Iavdf@ﬁgufeﬂﬂ) whth XeBek HoleBe

subsgri b in accor dance wth a @r@ rﬁnt of f e
; nVBHETEERabse e SYrigp copiep . a%“'ﬂ%?éf‘u slopmgte e fient
16084 ommet ), firefeitablg withPa refibfiolelabdvie 11 spiuliga:oﬁteﬁ OD#er 8 is

t Sk cl 160 f or hi
© oMo et ] Rl sie Rl G e S BT D 108 of
subslezse bmtenB withatrelsf leyfe tkBO4he dpting doatagt. Ahyes § @9 a 130G,
Sk h
oo RferE b B R T0E pLEINEShhe (ORI UL i G5! Plfom
sukm@,ss PlbfelmaBrlal At step 1808, Switch Directory 1606
[OOJS?t urﬁﬁ%teb @98 ﬁgq{a 19éreifella?§l?‘Bre@e@%d@ﬂgﬁ%&a&@g&dﬁfons

subscri ber e Gateway
160tigEediog éfmﬁct 4dbq$a>ps %ﬁlﬂpwwdmmon@e ecfhe@mbt@@?rrabe r B

at ]f)dr?ﬁ? ¢hid dp@l%tl&i’\’th% aﬁ(ﬁ%o&@oﬁtﬁb@sk@&ya‘@bbﬂﬂe@%mﬁe at

fixed [ine swtch . In case, fixed line switch
- 160%elesricgRatRaial. yATier ecgaépwgﬂ%i Jgice 8% e st Wt mAged
NU N ths phiedd phiflesAea@igQ@aRI dompfised @flaldr1e 8 S¥FiEGH6.1604
saves it. Further, at step 1812, subscriber A calls
subscriber B and the call r¥Eaches fixed line switch
1604 of subscriber B . Fixed line swtch 1604, at step
1814, facilitates a ring at the fixed |line phone of
subscriber B . If there is a NOANSWER response from
the fixed |ine phone, fixed line swtch 1604, at step
1816, continues the call set up using A s nunber,
subscri ber B s called nunber (as originally called
nunber)and t he Skype-I N nunber of B . However, in case
Skype client 1608 is set with a call forwarding
facility, the call |s formarded to the nunber based on
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subscriber B to the assigned nunber F at fixed line
switch 1908 of subscriber B. The conditional cal

wo erorasdbong may be applied on one or nore critBCT/HSHOO0M3000
as, but not limted to, no-answer, busy etc. The ICV
system 1900 using call forwarding nmay use a
proprietary fixed line swwtch interface. In case fixed
line switch 1908 already has a late call forwarding
nunber, such as voicemail, fixed |ine switch 1908
saves it. Furthernore, at step 2 116, subscriber A
calls subscriber B and the call reaches fixed |ine

10049}y t i step B thapanst wifages anigperfings arg then plated v ¢leskricaly0s

f aCdohrettahetdp Andibbdn ﬁing@su g Ela & caBbs trieX&chid, b@geogjafg%e
In case there i s a NO ANSWE n'essa%e resgonse fixe
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B. Furth 220 | ud b
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haﬁmamrmamgnterface and phone |nterface connected to a

Xe ach ti the e a
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C se | O wher e here is a caII-ln
SR [oRs EpT T phlE ke B O A A EC il
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ad r one..nu re I ster | t he
% °ld3¥V “éSeGF Vi n‘(lg:)e e [’f)lﬁff?g?)ﬁ lﬁ eg’%?é %Bﬁe()&h&s a flow
[005@] ag rlﬁﬂm‘: fantacufimishniol hardgréd, a tgérlof fesistweill avedpeen applied in step
t [
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ac CoMidwplating vip a hird eeld pwreseinistep 548 he inventlon At
[005§f Sg ’131% g%pétc 1t§ gé??g@d' iR Qgp %o%n&/ﬁl@ @gf?e ]lahtlﬁ% &(!h'e@ﬂtsteg 8y, fsfhg,

VO HegEannle glesfisypc N"i‘\é ﬁ% a lppdyg ask égqogwfesslwlﬁwn\%ﬂlag el i ke

Di reg@dctinyay 2 Bilstep 5BM, iREIiRENY s MInELardddidd o@lof Bt fiheks 06,

notifi es Vonage- l'i ke Gateway 2202 at the fixed line

home network of subscriber B. At step 2308,

Vonage- | i ke Gateway 2202 requests for address of the

| ocal fixed line swwtch fromswitch directory 2204.

Switch Directory 2204 returns the address of fixed

line switch 2206 of subscriber B, at step 2310.

Thereafter, at step 2312, Vonage-like Gateway 2202

sets unconditional call forwarding to subscriber B's

Vonage-1i ke nunber at fixed |line switch 2206. |CV

system 2200 using this call forwarding my use a

proprletary flxed I|ne smntch |nterface Furt her, at
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forwarding of a MI-SMS is preferred when subscriber's
nmobile is not in coverage area, yet connects to IP
Wmeiorosdde9 |t may not be necessary that the subBCY/UR®N6/043000
is out of coverage only when he's roamng, it may al so
be possible that nobile subscriber is at the hone
network and yet may be unreachabl e because subscri ber
may have switched off his nobile or may not answer the
call. In such cases, the gateway delivers any nobile
term nated SM5 to the subscri ber via the IP netvvork
[00892]raetlh 21 tH@ elnts a flowchart fo
f orwer o norvra e chﬁ‘&“eﬁtBrrﬁ’i‘if’r?ﬁ é\ge(ﬂ?ogﬁo%@fnt/\%‘ldkatﬂep

net3d6r k), in accordance with an enbodi ment of the
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addFEEEPREcHiNh ( Thg PPYie DroPstics of & Gampct chghent tefer ofhe
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VoI e d issues .a MAP
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foﬁPRPétlttoéﬁ ty of the conditions in st ep 2602
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forwardi ng via the second comruni cati on networ
nePIRBFKY, Caft b Sﬁ@é&?@aﬁﬁl&@ew%fﬁr qeaidislemantiopeischrirontaft t he
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I ment cons bility notification

ST Rl By M HUmESian, A B Tevined
( RBB)like, Woetmame:b tHePD(D Fésﬁ'ﬁﬁtreﬁmﬂ in@fferefoe ANSipadahe, thE he f
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step 2702, one of the foll ovm ng occurs: the device
associ ated with the subscrilber notifies the Vol P
Gateway of |IP connection with the VolP client; or the
HLR or RPD sends a nobility notification to the Vol P
Gat eway when the VolP client is online. Thereafter, at
step 2704, the Vol P gateway sends a MAP SRI - SM query
nmessage to get the current VLR VMSC address for the
subscri ber's I ocation. The Vol P gateway al so records
the received address information. At step 2706, the
Vol P gateway checks if the VLR VMSC address is enpty.
In case the VLR/VI\/SC I ocat| on S enpty, then at step
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may be using various VolP clients, which may connect
to the hone operator via a Vol P gateway depl oyed at
wo b@7eliRibd The | CV system may forward a call, PEBUS006043000
to the subscriber at his nobile nunber, as a Vol P cal
to a client associated with the subscriber. The ICV
systemis capable of swtching an ongoing call on
nobile to a call on a VolP client and vice-versa. In
case of multiple VolP clients with a subscriber, the
subscri ber may specify preferential order anongst
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V%ile speci fic enbodi nents gof, and exanples for, the
| CV system are described herein for illustrative
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possible within the scope of the ICV system as those
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the 1 CV system provi ded herein can be applied to other
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net a- phase plate, the spindl e assenbly checkpoint and

for the correct conpletion of cytokinesis. [0003]
w@r@resqsessi on of Aurora-A, -B or -C has beenp@bEs200€€43000

in a range of human cancers including col orectal,

ovarian, gastric and invasive duct adenocarcinomas. [0

004] A nunber of studi es have now denonstrated that

depl etion or inhibition of Aurora-A or -B in hunan

cancer cell lines by si RNA, dom nant negative

anti bodi es or neutralizingantibodies disrupts

ﬁ;ogre35|on through mtaosis MA oo %u on of cells
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Ki'nases an o exhi bit favorabl
oreioes the SMMARIAEE FHEE A RAATITE G TOBBRT #1HPs

| NYEALd @heRERME HOSEPIHIAY RstDe mdecprb Afepadaibihoe af ﬂhgdr
accept abl e conposi tjons @%ﬁﬁ&g t hat gre use

e in By SHIGTIAGR GPLens iy Pt S g fppLeg el napo tnds
ar RqlicaRds 8Re Bé ealicdyndlsall Falam Within the spait pivbscomeelt peshl y
acceptabl e salt thereof, wherein R2, R, and p are as
dePYHE8™ her ei n. [ 0007] These conmpounds and
pharmaceutically acceptabl e conpositions thereof are
useful for inhibiting kinases in vitro, in vivo , and
ex vivo . Such uses include treating or preventing
nmyel oproliferative disorders and proliferative

di sorders such as nel anoma, nyel oma, | eukem a,

| ynphorma, neurobl astoma, and cancer. O her uses

i ncl ude the study of kinases in biological and

pat hol ogi cal phenonena; the study ofintracell ul ar
signal transduction pathways nedi ated by such ki nases;
and the conparative eval uati on of new ki nase

i'nhi bitors . DETAI LED DESCRI PTI ON OF THE | NVENTI ON

[ 0008] The present invention provides a conpound of
formula-l : or a pharnmaceutically acceptable salt

t hereof, wherein: R2 is Calky 1 or cyclopropyl; RO is
hal o, Cralkyl, -O (G- 3alkyl) , -S (C 3a|ky|)
-OCF3, or CF3 ; and pis 1-2 . [0009] In sone

enmbodi nents, R2 is nmethyl. [0 010] In other

enbodi nents, pis 1 . [0 011] In sonme enbodi nents, R9
is substituted in the ortho position. [0 012] In sone
aspects of the invention, RO is CF3, halo, G _ 3al kyl,
or -S- (G _ 3alkyl) . In sone enbodinents, RO is F ,
A, or CF3 . [0013] One aspect provides a conmpound

sel ected fromTable 1 (or a pharnaceutically
acceptable salt thereof) :Table 1: AM NOPYRI M DI NES
USEFUL AS KI NASE | NHI BI TORS TECHNI CAL FI ELD OF THE

| NVENTI ON [ 0001] The present invention relates to
conpounds useful as inhibitors of Aurora protein

ki nases. The invention also relates to

pharmaceutical |y acceptable“%onpositions conpri si ng

t he compounds of the invention, nmethods of using the
conpounds and conpositions in the treatnent of various
di sorders, and processes for preparing the conpounds.
BACKGROUND OF THE | NVENTI ON [ 0002] The Aurora proteins
are a famly of three related serine/ threonine

ki nases (ternmed Aurora-A, -B and -C) that are
essential for progression through the nmtotic phase of
cell cycle. Specifically Aurora-A plays a crucial role
in centrosorae naturatlon and segregatlon fornatlon




intracel lular signal transduction pathways nedi ated by

suchKi nases, and the conparative eval uati on of new
whewasssibnhi bi tors . DETAI LED DESCRI PTI ON OF TPEL/US2006/043000

| NVENTI ON [ 0008] The present invention provides a

compound of formula | : emb od ment s, C s

cycl opropyl.[0011] In other aspects of this invention,

Ris methyl. [0012] One aspect provides a conpound

sel ected from T Table 1 (or a pharmaceutically

acceptable salt thereof) : ELECTRI CAL CONNECTOR ON A

FL 0001] This application clains
pr%‘%ﬁ @B@I@Ié’at ent Application No. 11/265, 205

fi l.ed feribNeicetnie coBect@O@Bprisibg:ch i s herein

| noor pail & § Wbl Rldface BAGKGRRUND
Field g lﬁlgéﬁ%étlr%ﬁﬁa?g%gg% EI"E?% allﬁnventl on ?cg’l ates to

el abstrajecigfiniegynpluvetity 0§ throyghohdles figethe firgfisyface foghesecond
cogphliant, scalable, thermal-electrical-nmechanical
reconnéct abl e and renpuntabl e el ectrical cq t or
const r @disgongretiye fayenerlisred 1 1he Fistﬁu?fa‘Bzﬁ’g fgt ﬁls‘%?trafehe
| nvent iaQecohdQRdlctitORy adheRd & thedeeit eﬁreaé oftiMRiDIeOr S
used to connect conponents such as printed circuit
bodbEf&ar e fabricated using a wi de variety of

t echni quesich A tieahrand apcpﬂ oatlhctivs lay@s hrying stpbungdigycofinadded |
?ﬁ;lep?:a Y\Ihnlt gh ﬁarc?elcgn?eirn i're 1rs]trat1% &/{et}l}éttl%g g?%@l!é}lrt{%g”ay
of electrical pkumhtyexfthr@lghmlmﬂt s. The insul ating
carri ery 1a§ égcﬂlltlg}g)lugli ;g@gdece@ thfids cghdilc@\leqa%kf 'tlﬁ%lulra\ﬁty of

non- con er approaches to maki
el dwough h@lbs in tha flexible pubsitate Prsdbe 19ednd goﬁhqt%tamﬁv@état §;
C 0 dy Q&ﬁch%m@&i Qﬁﬂe&?& thé BisEmt kQBnd BRhdeshasRH Wkt bﬁpese

esi ves, W re conductive el enents, ’j
s 0 Ie‘ilcéi Oﬁlﬁre%‘e@ et?ﬁtrlﬁ%tc‘ﬂpm’t‘%tl%‘l‘“p’wn? APoLher PV Oééhﬁlp a@?g

[ 0904 JdMRectir BBASMON fulrth@¢oBpristidiatfist adhesivealaah Jilyposed
avai | abl e and wel oni

FoPetssei 5 AR R L
Ci k&dhd &h&aR 1er didpbiell badeanie se@hd supfaced she flopible dutisioate
boar(ﬁ anddfl a arltel di spl ays. [0005] Flex circuitry
i s 2R4HF LA OULEF B r ansport | ow and hi gh- speed

si gnaths cavintdwiriof tlhien %, thexirshdbesiarayierand thetseqondipdhesiyg layer
acees il Les DAk, 2008l fugpe must connect to them

t hr %h §%Series o y surface nount pads

an dl Ofhe e@mn@@mé glgim 3, @@@é]esmzsmstyrsat eqmnaising perylicand

persf g@%@ct&%‘f?aﬂnpp hRASRImpSAd %\(ﬁaﬁc@ W)S{hé bﬁﬂfbﬁﬁd

speci fications |nterconnect|o g hlg

el sempliapes being eoanrisecheia firs compniippcs é@léam?@ta.bh ¢ %P%ﬁt 5|

Lh QlkkBhte erla@rsﬁ&)g@ gdnﬁgﬂaﬁo‘é (&) qttﬁduﬁlﬁﬁ lto the1fa@ed tdnlact eldhiests.C aﬂ
e acconpl i shed by designing the Cl uc

Ches TRERa Ghe EHL R B S BeFet R s g

de Yegp ash-chniRGd Betwedh Me filtesurdeand s sfcorairsuxfar befere the

The € feazgﬁgs can then be directly connected to the

aAipgisaPRiSdnts. A similar argument can be givenfor
the addition of other circuitry and or discretes

di re
i or pecereSosab e s R AR G RAL b8l et
1 icpatde theplaingtto dediiatly epmnachthie oppagingscontagfgieérts-of | and
grid array structures on fI% mat erial. [0008] Figure
2 is a schematic diagramilflustrating an enl arged
sectional view of the contact arns for an exenplary
Land Gid Array contact array. [0009] Figures 3A-3D
are schematic diagrans of enlarged perspective views
of different exenplary contact arm designs. [0010]
Figure 4 is schematic di agram of an expl oded
perspective view of a connector according to one
configuration of the invention. [001 1] Figures 5A-5D
are flowharts show ng exenplary steps for making a
connector accord| ng to an aspect of the present
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for the described flange springs is between
approximately 0.12mm and 0. 8nm Consequently, the
WE@R@3Nsabe y-t 0-si ze ratio i s in the approxi mat BCT/HSIPE6/043000
of between 0.5 and 1.0. [0020] In accordance with the
present invention, a flexible carrier provides
addi tional working range conpliance. As described
above, the conbination of the substrate flexure and
the elasticity of the contacts enables a connector to
be even nore acconncdating to non- coplanarity In this
manne a act .el enents
an dg] a%e%’%%&tgmml“% fﬂ%fq Fbs&?t%ﬁ% a%“%l % H”étﬁgl % he
san@mﬁWéﬂmbk@w§Mbé¢Q%méSbut be oriented in different

| agre t
e
notaray A qoiget elgmenis Heth Hietlisgt ansorespndrprepys Yring the spimeglexible
t hi wksnes Sut b%ﬁ% afidntedlin &ﬁ{ar}éﬁ?taﬁé‘s vithrespecfolegchlotet K

epo and Te n&h ure 1 shows an
exeﬁ%pgﬁ§m@§WF1§@ {FﬂﬁcﬁgcﬁP%m eftending abpyp thedleyplet he
pr essibshbte hitMeWAridcentét dffa carrdspdddiniXtrshghdidh thd-falible
strugi ure 90 attached to desired points of use. In
this §nple LGA structure 90 is integrated into flex
Ci riduThercgnrz@6r. of klaint hitle e AMEYecond Byhdidtilvelapas beiig dﬁﬂdlilgeﬂ y
ca d t rn

Thi 8 IS stk BAMRIHE b 3 SR G Sl g PR
berfgfi¢re.s over ot her conventlonal approaches, in the
for I j d es;
and R et oot oo iR GRS e
c orfieRet §1d the irtipgtonpTriging eorpershows a cr 0ss- sect | onal

Vi ey Pe cOfhe QKRBLAT Y, AGHRNSEHAing2M0cdnf pREEALABAGR WM th
an as ct of the resent i nvent]on, including ShOMAng

sorfBPHER Q¥ g fist &m%%f? 5> the Plyality o uifhofes in the fedhls

el en®tte, 20Qthe Jdiendiondici@ 19RE. ween the di stal ends of

the facin r rtions 204 is 5 mls, for exanp
e SREG o RErDOA 581 af anihfonse D i e S Fce
of anthmedhhmoal ixioeersaskhsffereat Eod@tﬁertﬁfth&tﬁnﬁ@[alemémi he spring

? g: tcsl ﬂﬁ #’rﬁxe&&t? elal?u eﬁr D?Bﬁwe R ergeﬁﬁcnﬁ atpﬁuéa%’??fer of

10 qn’ml@,s aligyed W}aﬂmplerahfmétmaugm olesfin thi Bexidadubsttatephre ne Nt
20 %pgrfu%rﬁl ’Ehla %rs@%@ﬁctl ﬁlg%b ﬂgvu%naedl %‘ﬁg? stR@kd tg&ﬂ,ft ot h e
outer ed he fag

{1 on can
f OrcOBSEH mé holecﬁbef&qxﬁalwb%wu@.ﬂzaéa blegd ava lmmn@d mtqn

ac GEHihaRESs Athdstan hiaRriRENA. Of the invention as
desg&%@ed be|OMI al | owi ng connectors with a pitch well

bell BXIbl FlecriFRLFOBMCOR STBIHEE of 20 mils or | ess.
[0024] Aosichubgrate0 one aspect of the present

i nventio erti cont act _ el enent
or a set™ P%ffset ghlleg‘cctaﬁ-‘éflggf@a%t%"@%ﬁtf ‘ﬂéer‘g]ﬁ%&'lfsf ipgept the
endiexibles@dirdi® achi eve certain desired operationa
gggquag:)ﬁ eco%%l sef‘f %f c 1% cal? smrgrgfélggl & tnlga%’&s é(%l e%%e 2, sfsegr éeslér%at%%%q,
a Itlm/ﬁemblssltsamehecsmneetrfacﬁbeﬁmgppmmhmmSmface,e| ement s
or a | oy R Ak of A8Gbmd GHiffid s ah ald Rodh O SEL BluraretS
anot her exa e elastic wor range o each
corsPERofs being msﬁrlﬂctr@dr?omct With pash othstxsbyammmtlmmp*pehedt he
vertical height of each con@act el ement can be vari ed.
As anot her exanple, the pitch or horizontal dinensions
of the contact elenent can be varied. [0025] Figures
3A-3D il lustrate exenplary contact arm designs for
either a Ball Gid Array (BGA) or a LGA system As
nmenti oned above, these contacts can be forned using a
process simlar to that used in PCB manufacturing to
make a spring-like structure, and can be heat treated
before or after formng. [0026] Figure 4 is an

expl oded perspective view showing the assenbly of an
exenplary connector 400 in accordance mnth one

o a1 e e A NN




contact elenents on the netal sheet and the conductive

traces formed in substrate 404. [0033] As one of
wo@e@irnosay skill in the art woul d appreci ate, tPET/Ds10hea3000

descri bed above for form ng connector 400 of Figure 4

coul d be used as part of many different manufacturing

processes, which, for exanple, apply further plating

dependi ng on the requirenments of a particular

appl i cation. For exanple, as described in nore detail

bel ow, after |am nating substrate 404 (which is not

pre-plate and s 402 d.406 t oget
c h&¥ff E‘SF?SE’/)" YerPgen gf‘ﬁ?@t Sgﬁ‘éggg 2oy etaaﬁggeﬁﬂ% set qum%ﬁl i ng
t hamfatats laficovei thisaghiHokes indhe Baxitéchibstrate tespo mdegigratantitic t
ment s_.of sh eel s 402 al
glﬁreﬁ%ectwe Oéles ﬁt leaat some op f?t% # ’gpﬁe{f)%g ?Jcttﬁl cfetboggig% ?12 dto
theonﬁctsmﬂure to sati sfy speci fic performance

requir Qﬁ%es'ﬂ{gtﬁﬁ{eg odht cts %&Hxﬁgﬁ% cgﬂta@t égnén%%weﬁ&g%%\%)the

Thus, notw hst an articul ar descri bed
heflesible S@ﬁ@tqﬁné@eﬁtds p pRAgen oY anerresherding teuekdplsi der ed

br oadhy ccﬁaﬁmtdr 6A8kiR 16 %ﬁt&yc@%&hgé&bm iRl BpbseBenef i t
froma nmethod or configuration that elinmnates the

nebeweetheffegibls sultsirafg WMFP%E‘E‘@?%?"“@C Substrate,
[ 003 4ihe bdrnbtsdrbBdiding 6 Qﬂang ¥@APR LRy mplEatea(T] Mieabinpnumd f

the present, inventi on s 5
fl S%H*t‘&P‘teé’elB%f‘tftPﬁ‘Feﬁg’ f%%&?ﬁ?“é? @%’Fﬁg“&ﬁ%tﬁﬁt flspivle
f Oﬁtﬁﬂsfﬁzge aantsaohd @hphmat 62) Metbhible (508 @hwgs.r el ates to

b f th
ﬁ%gﬁ?ﬁgﬂtﬁiﬁ‘ or 0% qalmq }avi%% g ﬁﬁt %&E foﬂu%qﬁ %ontzgts and a
I amtcoadt arog of mghlateq ufe@cts,l\@tlt‘tbdﬁ@md pﬂcmsl@eree sharige theal ity

of A eqllljex}{)leesggsltrgtg ?ﬁt%gm% bstel '1rpcﬂt"fer919 BlaAG tdth r&pRARI&nOf
usé separabl'e connector such as in an Interposer.
O othehe contacts can be directly integrated into a

SUBFLFRLERSordr SRR I6NHUOHSRt dnli 8&Bnd S8R bf dinpantel U&ﬁztctsﬁb@ﬁg as
a permanent onboard connector. Hovvev at.her E
gt‘@ﬁ SPR e

us i2FEege i be |1fbfﬁ@FtraFt‘HS‘K1f‘ffﬁla‘ajrﬁ1‘dé‘fré¥ﬁlﬁﬁ‘ &g gy,

t hreRadiysrpsi onal sprl ng portions, they are created in
flat arrays and are th to t nal
Lo BR300 el LRl M ARIAL
begbmraﬂatl&tpﬁﬁngaﬁlpmm@cdpbe sel ectl on of a base spring

for t sheet. . of yllium
&ge”l:he(cgg %ﬁf)oltlelal le6 at 1eat°,t sgrﬁpgﬁ %?fgﬁgﬂ% ragﬁl%e or
anyele:atmhﬂ fandmatobaricaal prmpetths sldﬁeteaﬁtcm Whﬁtih%f fiecautact elements.
praopeptl &3 ect;)m)% cl'gir Of%e{he E)hﬁg Edbgtﬁté)cfomgﬁstufgr ﬂo@llmﬁ@abl es
t he“contac engl neered to have the
de<i4r Bet cnmttamfelaim bﬁnﬂne em@evquisl@ applipt Bppeforede aone
fa Motitnld skrs €l ect i on of the base material is the

I'ng range of the mate
¢ e TiapaTgord e & Bngerup i pieh B e JoaPe SFEHE
t he,afRh A5 prablaBnORRieas the BRE furfadt Baihe beonioiian befaleliye
di spl aced il e nmeetin edet erm ned perfornmance
cr |Ct°é?3uﬁus11yn8(?P]£ﬁ§|PH§ng Wﬁt]fg{l limtation, physical
C hateag tn@ktio8 Fdr ﬁﬁklﬁgmh:l@ﬁlcell casitettot, tcynmdg spatial nmenory
and elecgtrical . c r LCS si stance,
inpedan‘@?mﬁﬁawgggﬁ) m@%@%%? an%%ﬁaﬁﬁfgg el astic
behavi or. For exanple, assune that the desired contact
resistance is less than 20 mlliohnms and the maxi num
al l oned contact load is 40 é%ans. If the contact
el enent reaches a resistance range of |ess than 20
mlliohns at 10 grans of |oad and then is carried over
to the maxi mum | oad of 40 granms for the beam nmenber
whil e mai ntaining a resistance of |ess than 20
m|liohns, then the deflection of the contact results
in between 10 grans and 40 grans of | oad. The range of
defl ecti on and maxi mum resi stance i s the working range
of the contact. [0036] Optionally, in step 504, the
sheet |s heat treated prior to subsequent proceSS|ng

Y“Alz . 1 1. . I |



creating a greater surface area (by making the surface
rough and cratered) to pronote better adhesion. [0045]
WR000/05¢169 pressi ng, in step 524, a substrate CPOPUSR06IGH3000
a conbined | ow fl ow adhesion material and flexible
dielectric core (e.g., an acrylic-Kapton-acrylic
sandwi ch) is provided with holes that are in
registration with and | ocated beneath the flange
el enents. In accordance with a significant aspect of
t he present invention, preferably this substrate is
not pr i.e. . ther re no.condyctive fraces
£ br ougHERE T greatfis s e ARG FeSErn i condroit For
t hbavingegriuriigy efosss ekinonts iofeghaiteaindth t}téqiheﬂit}a&f thtpughn
EQEOIQ %Q ﬁf tBQ(?Ottl agt%%m%l‘rtg Eavn{gl?:?ntg 9H£n%lc,e:]sts eai 81 e%\t/alf/ grfoin the
eI@@@MP@@MH@hdmhechan|cal use. In the event such
undesi r, t
S e TR RS o e AR A U BEK RS
adGW?PBﬁ%PWW“t@%@mﬁoles prOV|ded in the substrate can

b e2MEHemuthbdlorR1:5H 86TBlRbndd Qe WRatcolpliG8 a ﬁrﬁ%@ndﬁcttve
gheter of thefwfenln gs .in the copper sheet beneath

SFl A gReanetg i hvsomarisins lpeinting s gekend FAGHHFA B on 2
ex siess tmteesarevsebserare opdosti.to 1 Fildt Gou@ddtive hedf | gurati on,

ev lic, for, .instance,
o098 TH eIk A SR e R S B RO A EHOEIS K he
e x bgseenalerfiekibt swistritel amiohe dvedetivetsheet, khaihgasthédfane! ves,
gonlintj?lg'ig pe?xtov@t%% cesstaﬁ]h% 1(’6 gtPa?r t I es. In any event a

I ng-or de-snear | nmay be provided to ensure
t h 3% Thapetbrtdshain lltbtherrenqvegmrerdlsmg ekmesing the pdhsivang.
[OQ&@&ME;@yﬁﬁyglshoms each | ayer of an exenplary stack

enerated for |am nation pressrng according to

st aﬁ Thopethqhefsiagp PG fhydavinating enmpeisipgdisosiag @rwdh@wn dver

t hBeth QR RG xBl20RALS aﬂdﬂ&eeroﬁdi‘lgn@%héeﬂ L&l tﬂ@ﬁteth&yﬁftﬁer
Layer 1 is a.top press plate material. Layer 2 is a

s pERUyisipg figdining|an gyeg Prt‘éieer theiflexiblp ybatraig ﬂterfen%lﬁtr‘re pet
C Oftcngiticledxedte ﬁﬁhesnleaﬁ/a@ahaﬁcath ﬁoxﬂw[tﬁiuﬁ@&@uﬂ@&ﬁe%ht@dt el\élnélﬁs
contact, Layer 4. is a

ekt P el S b oRte Rt RSB o

4) pridr &ythe laminagngsepadhesi on material (e.g., acrylic
40@ T?% ?th%yéf%}‘at%% @Jé’tﬁ%r corﬁgljls{n Vlmamlnaémg Eoenlduc%ve gheets at
d|éﬁe@mﬂm@U®eogmeﬂamﬂe&bﬁmﬁrgure 4) mnth reIref hol es

Unﬂae Frh@ﬁgrh@cp&r‘éﬁmﬁ ?ﬁﬁﬁrﬁl& o 1%91@%%51 ffe&r'g% shr%tr%g o
adhesi on nateri a %ry ic 18% ure f

pr Bridhogonductiye fees at ele iirepidpdatiorss earranesd gmp!rfr‘m@t planes
cowﬁggﬁmmuameﬁo§mrs a bottom sheet of forned contact

el enent's %W %? of Figure 4%ﬂpLa yer 9 is a rel ease
mat el Pemetied Ckmr%ﬁ fighergapisgp & e cogrqingshed Arcibe
Lﬁpﬂ&fali@@fthﬁou@h Bcﬂ@&@folnﬂahﬁﬁdliﬁhc uttired reli eL hol e bel ow
t ri n{ ac e . yer 11 is a bottom press
ot 5 SR lod e b s Pl e e hewBe S G

pr mfneioa&)icyveﬂhlesgﬂhb ﬂmﬂi&rsutﬁs&maﬁdiﬂlbl feth6dfuethdri Ic&ﬂ}ﬁ‘rlsmg
eSS e PO B LT e L B

t opf halesl bottontcontact sheets are bonded to a core
dielectric material. After cool down period, in step
530, the stack up is renovég fromthe press plates,

| eaving a panel conprised of |ayers 4-8 of Figure
6.[0049] In step 532, the panel surfaces and openi ngs
are then plated to electrically connect the top and
bottom fl anges. This plating can be, for exanple, an
el ectrol ess process, which contiguously deposits a
conductive material on the top surface, into the

t hrough hole to connect both sheets of contact

el ements, and then onto the sheet on the other side of
the substrate to fornta nDnollthlc structure The
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degradation after environnental stresses such as
thermal cycling, thermal shock and vibration,
W@ erosilen testing, and hum dity testing. The PORUSZIDG6/043000
el enents can al so be engi neered to neet other
reliability requirements defined by industry
standards, such as those defined by the El ectronics
I ndustry Alliance (EIA). [0058] The nechanical and .
el ectrical properties of the contact elenents can be
nodi fi ed by changing the foll owing design paraneters.

Fir sof th rin ort of the

co n%%taétde&%d ol r’ﬁamgfg o be s E‘é‘ﬁg a"e t°g?‘\fe‘fjle§%&ee5§l>s}réh

c orroaptisifegheseps Bor exanple a thi ckness of about 30

m crons ntact force on the

or der o?tt:%?)é %?ngrir%cugér%ﬁé toade% onﬁtg a flange thickness of
40 m cr ipdying afesnipg ‘I‘?Plgh‘élp cqntats &cfornf the cantanfs i@ Bregr ans

f ordihdigiosane di spl acenent. The width, |ength, and
shape of t he spring portion can also be selected to

gi ve t h¥aggithesqniustitesbeet widygebed g duopd Swirsiadn thehe
nunhﬂmk@mm&aélng portlons i ncluded in a contact

el enent _can & g $ chleve t he desired contact
force, PREMGEEFVEITEP ‘@h‘fe Sgegt Vi Fighed gsidenme conagts ophe
deshwmﬂm&anMamhwmﬂsm$wa@men For exanpl e, doubling the

nunber |on r ou doub) es .t he cont act
force a‘%& Sgtﬁ{lgrp 2%? 23 1%“‘)“%’@0"8%%%%%3?“ Wit eygihpaes in
dedh%kgmthWHQBﬂmdtact resistance by a factor of two.
[ 0060] ST ufafhlg ﬁ)@l@ldﬁh%ﬁ)&% 09&1 120"111 acts Pl ing portion can be
deS|g]F 0 glve certalin ef ectrical and mechanica

pr dpetteimediod Phdaindp fhithepéontphiginsapplying apoudubtion sheorwitthe

AR il 1P @b OB EHMARCOARS R b, CaN Al SO
8xarled to the desired ectrlc

e @gthoghp i e thiopghdipes e Bexiblevbitatepaig iohe

pr eseinétive ﬁMﬁﬁ‘ﬁech@thb Blatii@lis dep&BithE Ghd tﬁé"@exgﬁé‘%upﬁra{%%%nllg a
custom ze f.or tion due to the |ithographi

m
tec ﬂﬁ“&sﬁé ﬁﬂ%"é @ ﬁBla%‘}gﬁ?J?I‘é“rt“’él@f ‘f%@ecﬂ‘i’@"%‘%@mﬁ@r
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the steps set forth in the specification should not be
construed as limtations on the clains. In addition,
the clains directed to the?fethod and/ or process of
the present invention should not be [imted to the
performance of their steps in the order witten, and
one skilled in the art can readily appreciate that the
sequences nmay be varied and still remain within the
spirit and scope of the present invention. WHAT IS
CLAIMED IS: 1. Aflexible electrical connector,
conprising: a flexible substrate having a first
surface and a second surface, the flexible substrate
deflnlng a plurallty of through holes fron1the flrst
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contacts and over through holes in the flexible
substrate that are in registration with the respective
wor@s/onfieat | east some of the first set and sePONUSHOH043000
of singul ated contacts, and the singulated contacts
conprising contact el enments extendi ng above the
flexible substrate and towards a center of a
correspondi ng through hole. 17. The connector of claim
16, further conprising adhesive material disposed
between the flexible substrate and each of the
si onnector of claim16,
P e e A s e SRS B pBit Ry wiec
c orffftiriahree fpe withoud eoaghitiedeaontacta first conpliance (d)
attributable to the flexible substrate and a second
conpliance (C2) attributable to the contacts. 19. The
connector of claim 16, having a first array of
singul ated contacts and a second array of singul ated
contacts, both the first and second arrays sharing the
sane flexible substrate but being oriented in
different planes with respect to each other. 20. The
connector of claim16, the first and second sets of
singul ated contacts being arranged to be in
registration with a land grid array (LGA) or ball grid
array (BGA) contact system 21. The connector of claim
16, each of the contact el enents conprising beryllium
copper and the plating conprising copper. 22. The
connector of claim16, at |east sone of the contact
el enents having electrical and nechani cal properties
different fromothers of the contact elenents. 23. The
connector of claim 16, the flexible substrate
conprising polyimde. 24. The connector of claim 16,
the contiguously applied plating formng a nonolithic
structure. 25. The connector of claim16, the
plurality of through holes of the flexible substrate
havi ng no pre-plating between the first surface and
t he second surface before the contiguously applied
plating is applied. 26. A nmethod for nmaking an
el ectrical connector, conprising: formng a plurality
of through holes in a flexible substrate;lam nating a
conductive sheet to the flexible substrate, the
conductive sheet having a plurality of contact
elements in registration with the plurality of through
hol es, each of the contact el enents having contact
fl anges extending away fromthe flexible substrate;
and chem cally singulating portions of the conductive
sheet to isolate respective ones of the contact
el ements. 27. The nmethod of claim 26, the conductive
sheet conprising a first conductive sheet, and the
met hod further conprising |amnating a second
conductive sheet on a side of the flexible substrate
opposite to the first conductive sheet. 28. The net hod
of claim 26, the |lam nating conprising disposing an
adhesi ve | ayer between the flexible substrate and the
conductive sheet, and the nmethod further conprising
renovi ng excess adhesive material. 29. The nethod of
clai m 28, the renoving conp{ising exposi ng the
adhesive material to 0 2 pFasma. 30. The nethod of
claim 26, the | am nating conprising disposing an
adhesi ve | ayer between the flexible substrate and the
conductive sheet, and the method further conprising
defining an area between the flexible substrate and
t he conductive sheet into which excess adhesive
material can flow w thout reaching the contact
el ements. 31. The nethod of claim 26, further
conprising pretreating the conductive sheet prior to
the lam nating step. 32. The nethod of claim 26,
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