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WD 2008/ 036786 PCT/ US2007/ 078964 ATTACHVENT OF AN

ELECTRI CAL ELEMENT TO AN ELECTRONI C DEVI CE USI NG A
WEONBIOETRVE MATERI AL BACKGROUND OF THE | NVENTP@QIMUSZ007/078964

el ectroni c device can include electrical elenents that

are bot ATal ACHMENIT OF AN BiRC ERICALADNEMBST G20 IAN

attached to a base conponent substrate or ot her

porti € TRONIC DEMICE USING A LONDY L MATER

plurality of electrlcally conduct i ve probes can be

attached 5 to aghestGROUAYIErapINVENBGN 0 cont act

el ectroni c conponents, such as sem conductor dies, to

t estn tchetroonpderent san Asichidot tlectriedarishentsa thplt uaral bmtgl electrically

conrieSisg S phEneinr BRERbla S bPL! btbopfta Eilret b SHE BSrion of the

elecfr@rﬁﬁ‘d@%c@n be]E 88f pluﬂﬁl\(ﬂr 6L cleORicNIBf cAHRERRS piR¥e ®Inbe attached
el ectrical y con UCt ive contact structures canh be

to a gestiag ifevice gonfigyred tragantyce e@ctromg wgmpgm@)ts ofichhas semiconductor dies,

to teisk ac?nelg%naer f m %%) na%LojgltﬁP lr%agr%n leuﬁ alff 11%J re?rtll (e:lgﬁt %f tly cgﬁc'ductlve spring

contw@f @Fuctiss 8ir |bb anekdieto afs@mb &ides| &CA Isubstitd €dthling an interposer
el enent s q(t ., capacitors, resistors, diodes,

devigyi Pé ygkan l@ear%a@ l@r §1ecﬁf1ﬁ@1é>g?%dé§“‘@i GatACE SEHAtES cat be yttached to

term‘fr% {%?d ‘t%tntd a ?%gtd%l%umt{ &tghéc}ﬁ?ﬁ&%faaﬁ o & ralﬂ? of dles that are part

cir oar or egol ng
of ammlnlsmgﬂstedtshmlicoindscttamwe&r ofAsamlledlmltarmxamptd:evleciewvmmhlt clements
attached el ectri el ements, there can be nmany

(€8 CHMEHPS: TopIvEOTS, lv%ﬁsesw Eoeh BT S Bl eENEh R ealhPs. te) can be

attach@4¥5a W‘ﬁn%e&lﬁ)gﬁﬁte RLg., ggi/lhf‘e@ cBuit Bbdrd]. olnltﬁe ?df@%cﬁh?@xamples as well
properly. 1n sone | Rstances, however, the cos

as otihanmg@tk%lOé@nreilatabnlelcbmnwlﬁlaattac}g@ deatried! el eats thore ofn be many

st b 2 R 2 B Sl TS BB G SR i o i o
functanPERErI] BEidheRktaBtENEBsWevePahd s bahkaaELelbfifical element can
electrical element is small and/or one of many such

be agyresdt froesin @ff hadefek cost wdeekic altbe eleatonic aceicer ilehgs been difficult,

honge?m?J] tr%peﬁ%r 4112%19 t({%?ﬂg?%gcg X ?egtrn(%? gilegﬁen?nﬁarﬁi&gﬁgg Uv@%%j the electrical

elen@heBtsmatiedndedrerime raifsnanlytsuelaelebm@laél&maub aldgedlivilidre tﬂahy electrical
to renpve and replace the damaged el ectrical el ene

clemsatstare incated ylase tqgethey éﬁ%ﬁ’@diaé}aé%‘i elegtricalegl @ s Wounded by other
suchl\)g%tﬁgﬂdqunws at PEI{ ﬁ fcﬁl‘aar edlﬁ%?tl tS‘E}Jem%ng gﬁ&]trecplace the damaged
reover, even | e ectr enent 1S no

clecwical demekedpdricudbdef tied dmnerged aleceicehedoinsnt is Bllrrmmyled by others of the
nevert hel ess be difficult to attach a repl acenent

clecitjcalglfnedp el ement to the el ectronic 25 device. For
EXARESer SveR b the BlebdricGOIEME Y Rotl s%ﬁﬁhﬁ@dsoy%thérre@&%%al clements,
to which the damaged el ectrical elenent was attached

it mmaylemdeldse@n d‘lfﬂduy to rattpeh talrapllayem@wmdrlqm elenteheto the electronic

Ct r

devif T A xSt P GHREBA PRyt Sorfili B drdets il obtigh, e damaged

clec@ic@Ctlemend wl gfRRAEd hytHafe BL&L ANRNdrCpad@liyCRmUvVED with the damaged
solder or simlar materials. For exanple, it can

be
clecicnk plemient. ftrgsndea dighgult, dmpraghiend sphirapassible toagtknch the replacement
elec{n%% e? %Wt% tl%eehquctn{oagcadevgce%vwﬁpitol&e? o?Pl%lefa?Fﬂa?er%g For eﬁarnple it can

er or sim
be deffiantpl impraviedl, bif ingoissible torattadhna teplacenmitedé@tical ce&mdne to a ceramic

used to attach the replacenent electrical elenment to
subs{rﬁ‘@ WItB cokdshioE sa@;‘}arcgl’aterlals As another example, even if solder or similar
materials can be used to attach the replacement electrical element to the electronic device,
heating the electronic device sufficiently to melt the solder or similar materials to attach the
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heating the el ectronic device sufficiently to nelt the
solder or simlar materials to attach the 1 WO
wWQ8N838¢86 PCT/ US2007/ 078964 repl acenent el BCT/UEAT/078964
el ement can also nelt solder or simlar materials that
replatintah ctiienl clehest carcalsoehelBolder oo sihBarematkiaBnihat attach other
devi ce, which can | ocosen or otherw se danage those

cleciichbslomgta i e Spcramidetics el 61 (ORENATOARRSR UaBRge those other
electlr%glze dﬁblﬁg taﬁ&/ﬁtgthfe%lttggfﬁﬂ&ﬁ of th a)%g %lhe@trféﬁlt 108k s @(?ﬁteceer’ectromc device.

or t or egol ng an reason,
Indesd),l fdethic rfgregoing @sd othanrcasong b dlidemrhg prooess ot b@ thfﬁ@lwbe:toetrol
elecé elenent is a s rlngacontact struct

oNVigRr it B S e AU SANBF o SRS COnfigured to make
presﬁﬁ@&ﬁ%ﬂ@?&tﬂ‘éa‘l RoARREBEY weth &GofRP IcfechORE WRIHonM ]RELARS pressed
pressed against termnals of the other electronic
agaips nmnmts of tthe fqth@rg etentgordc f famepeineite she afferdgeing  difficulties can be
paﬁlgglﬁ{lggt?utg{ lllﬁl gatc reP ﬁer%eéf[l gfl%g%q%agct ﬁ%’ll&grﬁl typlg%l NShould not only be
clec@Ic80Y Chkilled t6QRA epeb@@lmt Qetide bat skdul@Rise Béepﬁy@ﬁawtattached to the
shoul d al so be &hy5|cally attached to the
clecgprie tdewisr cvide vildisiont adhesions steanathy toaeibprsh f@?%eﬂ@t Rriggowhen the
replé’@eﬁ%ﬁ% ﬁago C%B%%ts vxgl{hhatthe %Eﬂe‘?% té‘@ge goprtrt?cﬁsg atga%ﬁ{a@?oe{ﬁ%'gewce are pressed
againdttthe foelebr tdbedttieal d;empoeentar Regmrasse@t wagtihblnﬂte tlb@riodlhdement is a
el ectri cal co onent. Reg ardless of mhgther é
SPring RISt © ecrteﬁéﬁfult §lealenfs BF PRfherdpa et clegkicel| dementca process by
wh1(91I 4 &éﬂté c8lifdTBRkal e AR v\aﬂ EH%@U&EI &%ﬁ‘éﬁtﬁ 'c&?t)e r aired or replaced
enent a process by damage |nd|V|dua one
can ellowrfes thﬂ:freptue of ltlec tlectciahl @Ivma:e ninssom@nins@ncasp aiahed porcess can be
mm;{iggr:l(@ lglggﬁ) qjjilglél% %gd %%lé ?e\évﬁlg glgthte gfe&ﬁ‘ecgﬁg rVé%;lgatézptfgaqe#efpgtnqolre réplacernent
elecﬁicﬁp LRnRAM fhAE%Re §b°c'u¥e¢y a&gctf‘eanaﬂdeaebthcalty kbhected to the electronic
el ectrical device having one or nore repl acenent
dewetectrlcal el ements that are securely attached and
cted to the el

I | An.
e %Ct c%ronl%%cltoc?g’:g of feéartmgl)ea 1kei qy (?%C[ﬁe ¢ g%tro cei%\h%es mentioned above,

BN e
can Qh(ﬂ@dd anubsaay i GEShdrenihion Qﬁle ahever mo2d &@fhdaﬂﬁﬂ euéive traces,
substrate on there which are one or nore electrically
termgnshid LR of epadp.a e, examgleyi igh stracghdicHpingligd @1 prey can comprise thin,
1.6
elec?ﬁgﬂ? C uétl?é: F%a'tcﬁfa?%e & hgu(mtnla\@etﬁ]ena &alﬁ%llgﬁ?s(ft%a of %%’th)vfs% formed or
placedpaluled sustraet a:‘hbchdaetmtstl, teeohirail, @t feer sainstechme nhdlagéd or be fully or

acedH&g4the substrate. Such a trace, term na
e

partlﬁL‘ dgty dBARg g}%@@; gep%gln&ﬂqo}]heéwlse 6(g‘lrttlp%p@1}fiuctlve material on
the gﬁkﬁ&t@ &g rehdlr P TEILAS HRANGSSageld ed?ocféteic'h&g tQEe, AR, S8 pad can be
form ng cohductive materi al on 25 the substrate to
difficdp azlosﬂ}o for Dé}@t\alse 1m1btectdcathagenpasslbwetb actreuplishader example, it can be
CcCOS

aiftiggih apipistieslr P Soeahic 8, dPhb eSiisieivg BRlsiibaffy cpemiggpbstrate to

repaftXaiFidce terht‘inaq?ad} R otk fdeFahit .subdMREACAI fr8koss BY which a damaged or
|np055|ble to deposit conductive naterial on a ceramc

detaghgstracat @rmtnal,r@g@droratntlltlat,eetraqeertntmlaals of PO stlrérate can be
repagg@ achg%la(f‘ San a]?evy %oﬁ ;t?ec ?ez)‘zilrbc}/f an Ief:ei%r caf:i g? ?1518 e1181cludes such a
substrefem nal s, or pads on a substrate can be 30 repaired

or replaced can allow for the repair of an electrica

devi ce that includes such substrate.
BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 shows a perspective view of an exemplary electronic device with a plurality
of electrical elements according to some embodiments of the invention.
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BRI EF DESCRI PTI ON OF THE DRAW NGS Figure 1 shows a
perspective view of an exenplary el ectronic device

wowRaR/o03678d ural ity of electrical el enents accopPdi/nsRodT078964
some enbodi nents of the invention. 2 WO 2008/ 036786
PCFids20GR6WY 8A64 vidw gl decfvavesdavi¢copf Figemw Divithhe dam structure
el ectronic deV| ce of Figure 1 with a damstructure

aCCOé@E%FQﬁOﬁ’@e ¢rpbadiments RHHGWERE8N0f t he i nvention. Figure
| f
S FIBIE 31300 Ll 2L 01 RO SoE80YFLRUE s
replaeewentledrica clananit nala tefmihfleofehe clectooriic dedwd oeFighire 1 according to
to 5 sone enbodi nents of the

Figure 1 accordin
somg ﬁ%ﬂ&ﬂ?ﬁm FUPECIION | ustrates application of a
COmglied UMBuIRR dpplicdtRnidie: EGRIuBERBR S focﬁh%'r@ﬁlhcement electrical
el ement and term nal shown in Figure 3 accordi ?
elen@nhmdetﬁﬁmdalrﬁélnwg of lguhﬁe3 Reppeding emsoma¢rylardemsnts of the invention.

ma g%Sutregs t11 tr%%g a pgl %1% Pv%n%? dug?yedé'@tﬁ%ug%gﬁg ﬂo fie conductive
mat@ a8 Gt plaEcthent cROBIThL clb@ERE Bdhinadnéld SUbstataiiRwaN@Wighid 4 according
Figure 4 according 10 to sonme enbodi nents of the
to sqnpR/pbeddmentsiofthednentippust r at es the el ectroni ¢ devi ce
of t 4 .
oL SRt SRS PLEELT LB oL AIER clecoica
elenteh’ﬁshommaﬁtﬂlglnes Ebgucedifgitd barat embedimentsex emgiha¢ntion.

el ectronl device with a plurality. of obes accordi ng
t o P’/ élikﬁgaﬁeﬁéﬁpger@@laqy CGUOREASVERS Wi 1rt§éo probes according
to so?ﬁpéli’ﬁb(?dlﬁ tF'oP{hesih\‘}’e%cheW of the el ect ronl C deV| ce of
Figure /7 illustrating positioning a replacenent
pFlgmge ;8r shbws anpartislibigt vadve obfth¢ hieculenit ceviae aodridgmy 7 dlustrating
di nents of th% I nventi o

PosiRSTIn i RPUCCER SRt BIOTS: o do el G/otieodyisesoqopding to some

embgmgleh%mfaﬁ‘eeﬁea{m%prlng probe, termnal, and substrate
shown in Figure 8 according to sone enbodi ments of the

20 Figwe At 1ll@ﬁtrat€s gpplecation of [ausendaciese appiriat 4e ithn reflaggment spring

robe O Rt nt U dhe o\\gv% TBEE {Hea tc%o tdli]ne toconnfclié’I Cetm diments of the
p ﬁa%erla spnn& FEE N AT (5’
mveﬁu&strate shovvn |n Fl gure 9 accord| ng to some

enbodi nents of the invention. Figure 11 illustrates

at Framreld idestatesoppnlication pft & Bomerndustive albgsive amerial to the
condtfi{d! ate’rﬁal Pre gﬁ%eﬁgﬁo{qﬁiﬁhgg@g SQHinGl gﬂ'sﬁﬁ%ﬁ ?{110\11113 Sn Figure 9

|nven ur e ’es varrtations
accopdiﬁgﬁssarﬁmﬁmbbdlmeﬁbgﬂﬂﬁﬁnx?enﬁﬂmaccor ding to sone
errbodl ﬁ of the i ventlon ure 13 illustrates a

paﬂgua BT ED ﬁntlee?rﬁP%fP W1 8 hsACO e e aecent spring
probferagwrﬁﬁg(f@ sorfle %Bbcﬁﬂleﬂfs%?%e' mvdeiached according to

some enpodi nents of the invention.
Figure 12 illustrates variations of the process shown in Figures 7-11 according to some

embodiments of the invention.

Figure 13 illustrates a partial side view of an exemplary electronic device from which
a spring probe is detached according to some embodiments of the invention.

Figure 14 shows positioning the detached spring probe on a substrate of the device
according to some embodiments of the invention.

Figure 15 illustrates application of a conductive material to the spring probe, trace, and

substrate shown in Figure 14 according to some embodiments of the invention.
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30 Figure 14 shows positioning the detached spring
probe on a substrate of the device according to sone
wepdsmsarent s of the invention. Figure 15 il | usPCHUS®07/078964
application of a conductive material to the spring
pr oheye tradiystand appiestisratof 8 hawnciddubfiguradhdsive material to the
according to sone enbodinents _of the invention, 3 WO,
condygHeg BBEST86 SPETS DISPO0TIET Y HbSEatE shewvn & Figuisst agegeding to some
emb@ﬁ?deinfs RNnQfnfypnon- conduct i ve adhesive naterial to
the conductive material, spring probe, trace, and
substuratl @ sbévowa partiakisglanecvt 5f dlocdediange tlovisoofFigure 13 in which a
enbodi nents of the invention. Figure 17 hgvvs a. .
repIEMEIG PSS L SOl PRUGIRELT 8rieStaG ol dhpfdckicg jpeplace of the
detadid! s?riiﬁ‘@ bfdbe %cco'?dihgl% aRTEBRboRRLRR LR heShidihbH € 1S
positioned on a substrate of the device in place of
t h&iguded & dhestratsp rapplicatioo ¢ aaesadnetiviegmaterigldaghe replacement pedestal
s RO TERL S PSS LA PR b AkShcnion
r epl@agenBntillR@ERst abpliceliéri UL en@Eordua®e SRV Material to the
Figure 17 according to sonme enbodi ments of the o
condugiren tatial, rEplgeqnecnt gedastal strpgfiees tragh|and st bwisteoshogyn in Figure 18
accod Bz FORMMEL N AINESF HE ARk ARhal to the 10 conductive
material, replacenent pedestal structure, trace, and
sulbstura e Asiovtiated affichurcat 38 a Baaotalihegrdpacemom pedestal shown in
. enbodi ments of the invention. Figure 20A il ust rage ]
Figuge { 3 angratigcharenbohb PR tie thepeaat asrorting Eengsm wﬁvoﬁnts of the
hflon Figure 19 and attachnment of a contact tip to the
eam according to some enbodi ments of the invention.
15 Fidugel 26B 2l Bstidtdsustena e vexietipisasfythe groass dhstrefed tind'igures 17-
process .illustrated in Figures 17- 20A according to
20AZ5HRIERIB SRR REEOMPRET IR BRTBR. Fi gure 21
| IFysiE af fustaR@htpaitlal SIdEQ i 8MVa bx @18 device from which
el ectronic device fromwhich a spring probe is
a spiieg piohe tb detasbedipergrding tooomeaamwdiments of G inveation.
i ngentigR.  Figure 22 shows .a _replacenent dest al
pobTarbazanin Epateigh TR HREN o PEAESHR gevpupte of the
devied oFF'%UfeeQ Rih placpdfate d@ffacﬁéal%pﬁﬁ% ped1RhcSHHdinpdoBbMR&mbodiments of
according to sonme enbodi nents o t he i nvention.
the ipyepiiea. 23 i ||l ustrates application of a conductive

i : . ac: t I
A By R R AT YRS VIR RO pese
and trasceshbivarnin Figugt22 sccdddiagth sdmel dnhbuglimatteobtht aclengod. of

a repl ac n robe to the replacenent 25 pedesta

s thr‘FSn%E‘izﬁéa 78 Jastraes Gitpehmeat o mgﬁtp.laéﬁ@gnfabrﬁg? é%u% fieplacement
ped®Rfal 8hd¥magpsieoti ve adhesive material to the

repl acenent “pedestal, replacenent probe, trace, and

subsgurat2 shotnatasnapplgaties 4aanch-&mdueiteoradhesgvet anaterial to the

replasc%nnl%ntegg(f)egtlamg}tﬂ%ce%flentt rf)?o‘tl)er,“{%rc%,l and’ substrate shown in Figures 24 and 25

inve

according to some embodiments of the invention.

Figure 27 illustrates variations of the process illustrated in Figures 21-26 according to
some embodiments of the invention.

Figure 28A illustrates a top view of a portion of an exemplary substrate to which an
exemplary electric circuit element is attached according to some embodiments of the

invention.
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Figure 27 illustrates variations of the process
illustrated in Figures 21-26 according to 30 sone
wepdemsarent s of the invention. Figure 28A il | uBCT/HSDE7/678964
top view of a portion of an exenplary substrate to
wWhiFiduran8 B éMeyifated raysidd, @edssisectitinbCuicty ¢l theiiistia® and electric circuit
attached according to sone enbodi nents of the
clemeri @iz 284 WO 2008/ 036786 PCT/ US2007/ 078964 Fi gure
288 dd YGAT; heRud $fffvickr OfShie 366{hR0 af FYLEY KA taﬁg 28B with the
substrate and electric circulrt el enment Figure 28A.
elecEicginceit 2@Aent daisthed hemrding cpsoneembbddimbigs stithstinanaons

Fi gures A and 28B with the. electric circuit enen
det éﬁ%’ﬁ%&ggﬁkﬁﬁa‘i@ﬁ@ b, e egiti et of FRTR oA

| NY8Aké 90A iPudtta8lUr£108 AW ol Uit §idk@sic JEFHEHBes 29A and 29B with a fill
cross-sectional view of the substrate of Figure 29A

matgFjaguy the Bolas il thg subsatatssacgondoyg toiseme sfnbpgiencntrasfithainecfon.

Fi gur es and 29B with a fi.ll materjal .in the_hole

S 1 et Lo P ng e lonanEReihdmtes S gRe To

| N¥ankd GNA Hivgttites 30Bpi VibWsbf @iceSutRirgicdss Figures 30A and 30B with

cross-sectional view of the substrate of Figure 30A )
replyciegighte teammaly pik g ragneepnguéttys dapesit dermadeors dliss sybgtrateogecording to
somgie&%cﬁﬁleﬁg%f%ding%ﬁiow th 10 replacenent term nals and

a non-conductive deposit fornmed on the substrate

ac Foquad BB iltustratesre slobadisrenticnad fictvihe thawestratoof Figure 31A.

Figure 31B jllustrates a side, cross-sectjonal_view of i

t hE1BNiHSLAM ustErtes 7 Jop oies A thesyRpratesofaligureyst head 34B with a
repléc@ﬁle}ﬂ f@\’;tﬂé 1Bt Tﬁé’tlﬂéﬁt,ra@&ﬁdfﬁ tg k&H% ERbSdifheBRDS gilean%ﬁtf?)n.

a replacenment electric circuit element according to

soffezueerd2idlilimstratss ekideh@ossmeemdrabmiewld the gubseat8 BFigure 32A.

illustr S. i de, cross-sectional vie f the .
SUBLTG 8 Rof R & SPAVOVED b iio PIRHE| §h IR, A28 with

adheélv@Wn@Eridlh %eﬁdé!ﬁ%& battRe OfectricAcaR chdferdRfd 3Bt ztbc_ording to some
adhesive materials deposited on the electric circuit

embedigrpptstofdhgling ey at e accordi ng to sonme enbodi nents
of .t he I tion. Figure 33B.illustr S ide. .
or Sl A ALLAR, SR VR B BF s B & pigure 334
20 FriugeIBe A3dAstrdtbdI8 Lo @tvesy af tthP sibsetcodf FRArsUBHA had 83B with a
of Figures 33A and 33B with a protective coating
protegtive CoRtHE ace0rd B0 spiye gMpadienifoltheinyveRiOR: i on. Fi gure

34B. | i de r - ' ' f

2B Y58 TR S S OB BE N YISO e o

vi Evguod 36 Adllasthsds ate@ viewFoOthe eablBwe an8ig2BB A land 28B with the
el ectrjc, ci rcgeitt el enment. det ached acgcor di ngtto sone

cleciiisigrislimenofetihed pFRPEdPE Bhsomaserp t8gpthe invention.

i h’%'%tré LA Rurdled8 side! Q8- 2868d200Rly HEN¥strbBSF Figure 35A.
substrate of Figure 35A. Figure 36A illustrates a to

vi Evguod 3bAeilbutrstes at ®pofiewi gltles si@bkatanel BigBrasi 35A and 35B with
duct. ve deg)l?bs

repl#c%ﬁ%ﬁﬁ?egﬁﬂ{aﬁtegrdgl Bgl?olrn;(ioglggggfgp%%hé?ggnned on the si[rgte according to
some embodiments of the invention.
Figure 36B illustrates a side, cross-sectional view of the substrate of Figure 36A.
Figure 37A illustrates a top view of the substrate of Figures 36A and 36B after further
processing in which a replacement electric circuit is attached to the replacement terminals

according to some embodiments of the invention.

Figure 37B illustrates a side, cross-sectional view of the substrate of Figure 37A.
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some enbodi nents of the invention. Figure 36B
illustrates a side, cross-sectional view of the

waaiwsnsase of Figure 36A. 30 Figure 37A il ustPEr/Es20a7/078964
top view of the substrate of Figures 36A and 36B after
f uFidies 38 pllbeaats agop Mcwhifahe subsepk af Eiginés Z82eaid 28B with electric
circuit is attached to the replacenent termnals

circyt glspynh getpeicd o FrEMERBo 8 IeE bsinoiRct jBd ispldenfsssiie aergpding to some
B .l ; - A& side, cross-sectional view of the
embé%&e{n#sadtfgﬁ%?%%?tbogf e 37A. 5 WD 2008/ 036786
PCFigu8288H 1101389164 a sidc gupes-88Honial Vigst afahesubatritopf Figave 38A.

of _the bstrate of Figures 28A and 28B with electri
ol Fisire TURERnt Sl comenretond Mot hgarbag § PR RA and 358

aftePdc @108 Jrand diBerrRSRANE N 8ethhed WBord RIFB dioMRN b Rfiments of the
~ the invention. Figure 38B illustrates a side,
mvegness- secti onal view of the substrate of Figure 38A. 5

bl e T AN ol A0S SanCRRT R BT ool Bl LG ater urter

procdsiihf &BlcHes rdphaidst ¢lscteletcachieds aganeditdehd RrHMAR according to
enbodi mrents of the invention. Figure 40 shows a side,
some eybedigentsiod i iny¢dignof the substrate of Figure 39
af . ' i i.ck :
o1 v 8T WG BEBERSE |l MOV AR hat includes a probe
cardasaitdy agrording flsosin@miediachteenths ivfentibie | nvent i on.
Figure 41 shows a sinplified schematjc depiction of a . i
t e%tgugs‘/ 8¢ SRPWhAPAHE RRIBE W0 pirfise Onclar quipsaiert] ap clectronic device
accofGARESI: LR SAENEBPARiiFRALiS O Lhe invention. Figure
42 3Shows a partial top view o? traces on the substrate
of Fagurel48cshoonsi gppdiestiae of accorddiing tatgrireo enadagmentrace of the
of .the .invention., 15 Figure 43 sho appld cation.of a
clecR ey o8 averAcca g A ea00) e g vention
el eehyronh Ghaley hsfticfio bONhEn 48ndicaO¢ dHMGiveanHONR to the conductive
enbodi ments of the invention. Figure 44 shows '
mategjgpl domagedntrede, aandopubstaiguet ithe dgdise sofv Eigveg €di agcording to some
ernbt hie cgnogigﬁtlinvgnt. mat erial, damaged trace, and substrate
S?H%eﬁg evi C&BIFi gure 43 according to sone
enmpodirdraptsiont at hetdlnepRidwf pdds bh gy subdbate IV Eectronic device
partial top view of Eads on the substrate of an
accoaqlipg {9 spmpcccrakedipents QE BGABYHEORo some enbodi ments of
the: | i ' r
SIS S R0 SPE BT LUGE BBt B TRCor e s
of thdeleiice obFighraid sccdfligroabdicrgbiodirsaneo b adienint.s of
the.inventjon. Figure 47 shows depasit . of conduct i ve :
o TR _v%hw AeRE qa“aﬂnff%‘fiﬁ%\teu%tegﬁlowhﬁnﬁﬁe 2BmEligGiuge shown in
FigfO4REEREHHH S0t ST GARRLLIBR IS Rfiof.ne | nventi on.
Fi gure 48 shows application of a non-conductive
adkexire 48 whoes apilichioort hea comaonductee adhesive material to the conductive

material, dam structure, damaged pad, and substrate of the device of Figure 47 according to

some embodiments of the invention.

DETAILED DESCRIPTION OF EXEMPLARY EMBODIMENTS

This specification describes exemplary embodiments and applications of the invention.
The invention, however, is not limited to these exemplary embodiments and applications or to
the manner in which the exemplary embodiments and applications operate or are described
herein. Moreover, the Figures may show simplified or partial views, and the dimensions of
elements in the Figures may be exaggerated or otherwise not in proportion for clarity. In
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materi al, dam structure, damaged pad, and substrate of
the device of Figure 47 according to sone enbodi nents
wo@Rooshas786ivent i on. DETAI LED DESCRI PTI ON OF EXBREL/BR07/078964
EMBCODI MENTS 30 This specification describes exenplary
addideiagi the iérmsdiod" apd |"i1ttb&hé:cbftﬁ' @€ ubditehéromebh¢ Object (Etge a material, a
i nvention, however, is not limted to these exenplary
layeé OB tHERt GC- AR/ Bpp? ot jeacheg ot gnothglebiggh ﬁ@ardltﬁs “oPlvhether the

t
égj g«?t.];lts éfﬁ%?t@% ?fg@t ggtéécrhlggqg %en@tﬂ&sotﬂm oARRLL GRAE 61%1& more intervening

herei n” Moreover,
obj ks atversn gy orshabaecs iang ticfdtheot Otbjec‘p aAtsp adhractlemss (e gnebdveebelow, top,

di nensi ons, of |, e| Is i e Fi. ures
bolt e G808 Bt Ty e cttrbtil PR dra feivegd provided solely by
Waycaf %&hﬁl}é}e dnd fof e%@ @ﬁ&tﬁﬁ@ﬂ %ﬁd Ia%ﬁéé%oa%/ﬂ&%%%ay of limitation. In

dition, as the terns attached to" are used
addlhem,ewhere mﬁ@e@@] g otad¢ &0 @hst OEf etmme@ts (8lg; eéerndn@/zeﬂo ¢ such reference is

1ntetb(%gi% Enac uda é’l}elt& l%g% g% %fe 11 eéltegeé?erlg%lgl ﬁ%ea rtgt))mat on oflless than all of

the 1@Ialtdde&érhynt9 An@lor attbabhadon of 41hef wt fisked @I@h@ﬁts or ther e
are one or nore intervenin obj ects between the on

objfege Arlustrécsonherenityre efectiapodevigier Kot t,h@,tnglc](uéesg a substrate 102
w1th,at91%¥1%alts q%h QW4 ]g e%t%bc\e}lp%}ggl"éﬁtg:fg6 i)g?sgfelﬂ&gattaag parnéivélie A dca\ﬁ’y connected
to taaliedly 1|0y aM)Flglfreﬁ Rafpllestrated afi aixe@piey qfrodebd gt whichosne of the

electglg/gll qdlt:‘:rg%#tg \?\h&] (@%;%gfdg?afghggaqureﬁlgg@l 1%3221 ge%ﬁa{cggle%tf electrical element 306

acco?&lﬁgqgtﬁm%eerﬂoo fﬁ%ﬁ%ﬁattﬁe hveltiort) - Alﬁﬂ%‘t‘wé ?/f &t Sht eoe @scussed the
i ntended to |ncﬂ e any one o# |ste el enents by
detachicsledlégtrieat yelauendi 1048 -+oathef thlaesrspltlctfamlﬁnalelectvfcal b]hments 306—can be

listed ele nd/ or, a, conbi |on of,. al | he .
reattp RIgq SraanR: (6 depishis SRORR Ry oo s Mgy gon-limiting
exarﬁtl%ta%l&eﬂﬁm él@ctﬁ@ﬂeléﬂ%t' ncludes a substrate 102

with termnals 104 and electrlcal el enents 106

phisfarng o Bigtched eampletyefd@crtmnaq dayicsoleritieelcctrigal clements 106

attac e I;nesgl I a}mﬁ? d Flsg%iltreelﬁ is Gli1| lcl lr’lifée; tegtlroanqrr%ﬁ%(\glg%h)@; ¥an be any

typeﬁ%ld@&oﬂ@to@ﬁ{p@ﬁerﬂn&bsérﬁ@ﬂy@@t@(;I ahy tie dledptiet @Rints 106 can be any type
el ectrical elenent 306 according to sonme_enbodi ments
of clprtricyk clemizatst suatablefor dhey gtactyanig deyicewq0  Far grappissthg, clectronic
I I
devib Byt EENAAREIF oF & cphherf o PTG hecRlsr BhiBlycl fElntapt and res
electrinalt éesmdsadheﬂ:ﬁﬂaﬁe( wheldeaiat dedcebenirircal beeteefmnxtlllllﬁlﬁmtimes be

refeléq:(gt_’ot agluatsz evgp %ttlj:étmgt%,f'%]%ﬂ" )E)éggg G%I‘]gg]r %er%eentlglﬁ(ég can be electrically

concﬁféﬁ{;@ hms %ﬁ?ﬁu’iéﬁ"to‘:ccﬂl@%'t @fd %ﬂ@eﬁg ﬁlg.k@ LREE{chiC@nnections with DUT

el enents 106 ttached to termnals 104 of a substrate
(not 5B@wn s Ah@mtheﬂ bvelnepleo&tletMntc dewiecH01G0 am singulatey seﬁﬁ)conductor

elect conmponent I et and t
dic (hBaePy 0B nTEIbRE 67 20BTEIRIBEOR TG Dylesgiot Bhutrpuafed from the
semRbEIRrSwSidt bﬁmlﬁcﬁ Qe HRewsd afaldb ONVIGny 8McE Rodd@hitif® lexamples are
exanpl e, the electronic device can be a test
possaiﬁﬁtla@hlémgotheafoibva@menltectmmg deerme ¢Qhtcant bg an electronics module
corn?ﬁsm% uﬁ);&r?th{ ofc e%] ! acga:l aglngt at : g gcloanglgcgerd {)jI?evk)Canother electronic
devit€$0@darbd bn &Q&’@b;ﬁdﬂeﬁldbﬁectﬁ@ﬂ eldn@shtd D0GASandbe' §eiicGdntact structures
under test" or "DUT"), and electrical elenments 106 can
that gge @p@g@q,llrycgqnmycted through substrate 102 to similar spring contact structures (not
shown) attached to terminals (not shown) on an opposite side of the substrate 102. Many

other examples are possible.
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25 conductive probes configured to contact and thereby
meke el ectrical connections with DUT (not shown). As
wa@n@Bhaisexanpl e, el ectronic device 100 can beP@EI/US2007/078964
si ngul at ed sem conductor die (packaged or unpackaged)
or I aggrofcndidedgoingdetanipled, shbsratotlODaan Sinngiskad eﬁring substrate
fraomthe . sem conductor wafer on which the die wa
compgyag coatiFalby sIMURRYE angeetiony (exarisriaisalby @)ndﬁ%‘gﬁ tbe}Cés and/or vias
in of W!ﬁ@%ﬁﬁ‘&ra@qﬁ)ﬁc %le{}%% Rdes &f @6 ttérﬂﬁ‘ﬁa‘fs W?Iﬁﬁor]&ﬂer%%tﬁ)&tl clements,
an el ectroni cs modul e 30 conprising a plural
compbrents, sttadturde vatc em drhatthaswsiratcd02odn ecﬂne d:xamples ocubstrate 102 can

anot her. .. ctronic device 1Q0 can b i nter oser
comBASF BPating FOseG U AS & PRG-I Doapl pon mE L Centic substrate
withSEleHEit Ml %ondﬂéﬁ% Qfa@ese be i bRk 15RANGES %f&cﬁfbﬁﬁ&' Hnductive vias
substrat'e 102 to simlar spring contact structures
clecirigally ceen)g madcaohaliferont layers. nalelsm(ml@tl 04 w@n\m apy tegminal suitable

for 189)%‘30 i tlgb grlra ee%:)(g;; s hm@%%&s‘%%%@% é él’}ﬁg%}fc terrmnals 104 include pads,
bump & HSHEF HAMBH nkihgaMos8f plobes, tRr egoi ng exanpl es,

substrate 102 can conprise a W ring substrate

cofcirigahglegicatst Focednl §e anbipetafvectiians conyrive eogtact structures

r a dz,
e85 S, SN ISR RIURRSH i, B8 v ot
clecitdl d¢viadsheForet:aipi¢, Oeﬁéctﬁd:ﬂ nedhaits caobp Qe s spnng probes contact

structures, etc. on or in the substrate 102. In
SrUGSHIPERE CORBSt YRR o tce AP S Xemhlsr FiSetrigalglpmenRys 106 Gan be spring
A r r
cont§é{F§ﬁ{tg§/ozn 1€ :har@nérgﬁléﬂtsiéﬁ gtqlér&ﬂl rﬁalf%]ﬁaé b[g%t %lchgs ﬁ? spring contacts to
repegtedlyuspring Ebatk aftesbamg osmpresssd e Ndnalmitsigasxdmples of suitable electrical
el ec cally conductive vias, electrica connect i
cleriEpfo b0 5 tor BEBHE Solais SeufR afoumid. Y ooy onded to a
con(fu%fl% Ramisi(tabl igke feRhindRel (W)Mﬂd%ﬂ%?%ﬁ%@ v@l@ga resilient material as
-limting exanpl es of suitable term nals 104

descnh@ql il dJ. Padtstent N@nﬁsﬁéeﬂg U.SoPaent Nampd)L7/, 7p§,n@{md1@58 Patent No.
6,335%355 ;/Elgcr:t%?a Sefleérn f’ Clﬁg chaElrllea fet Iaﬁwlx g)leglg[ﬁgélr%{)l%g%lyu C%rmlg:g gtructures

suchcamfth@wpﬁdgtaem@fﬁt &ﬁﬁcl@d&d ﬁthSbPaﬂéﬁke\kﬂfEQ@éH.‘mﬂUS Patent No.
onnections with one or nore her electrica

6 03&@95(:@39 PF@F“ DRappbel2G|léet P@télﬁlN@l%?i%‘iﬁ?& &hh Bygent No. 6,939,474,
and Pfé’kﬁﬁ?ms SSA 7%3%be§t 1l 81%@[ RS- hm?tﬁrfg:&l S ofsé?&%tﬁgal clements 106

cont'ac ures, or exa Recttica
arc elselopt &y 108. Bamntb}slos pr&2ﬁg$84p on$.akitsntt Nat 6;6@1014812,3@ $ Patent No.

i ant yet sturd terial that al]lows the spring
6 44§ gggﬁd@su ol asnt g, e7y Q%gﬁ‘l)} QL?rﬁ@nblggﬂmgfef(%tpplﬁ%p @ectrlcal elements

S) | X
06 SRS R <o) S el st ki s

etc. slmrswnteLmnbodﬁmmm,cbmf seme arelvfr dedsoced etbmantsal 06 can alternatlvely be

conduct,i rm te
clec PRl St Tieh s cuBidhob sty G sV Bt integrated
circhk ShipPatcent No. 5,476,211, U S. Patent No. 5,917,707,

andi%.s. Pat ent No. 6,336,269.‘Electrical el ement s

106 scemval teFigard Vepye i9é the elesyicap hle@@ntSyl%@r epagbe detached (e.g.,

interllst}nornléﬁ%fdgtgsl%eéiﬁgc%entqélglglgrgpi%§ | n%thelaxglgg ?I%tg’tn;goln%ﬁy oy %glintentionally
rem®cd$3 P%ﬁ%xarhbls cleadrieslt cldentt] (aomdy be ddmIgedPat €t te@inal 104a to
6, 938,827, U S Patent No. 6,939,474, and U S. Patent

whlq{bthe -piqychagglgmegt iQﬁa @@ﬁ@qheﬁéﬁem IPW?m?ﬁjdeXHqul%‘éﬂ‘éﬁl elernent 106a
can Bk &lath&hln Qﬁ}p IERbR dQfner. For example, the electrical element 106a can be

grasped and moved using any mechanical grasping tool (e.g., a tool with moveable extensions
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are disclosed in U S. Patent No. 6,827,584, US.
Pat ent No. 6,640,432, U S. Patent No. 6, 441, 315, and
wal@s/oRasent No. 7,063,541. O her non-Ilimti ngPERERPDTET3964
of electrical elenments 25 106 include conductive pogo
that mhmqnndhmhrps@lecsrﬁaaﬂi&lensetnanpeﬂ bsWdcnghe nvgeablextchsiokd)i Ngs another
beans, etc. n some enbodi nents, one, sone, or all of

exaféﬂ’lécfthﬁeé%m‘é’ll élﬁé?ﬁ‘% 1968 cam e &rasgrhasing & ya%}ém ©pkcSpsh tools can
t , tQr

incl | ogéé'tﬁl eél&ﬂt @10 f]§ %ha%;'b‘régngoﬁséiﬁ%r (Pé Irﬁ%lg og ast%gt dl$ gl a:dcl:lﬁlslve material (not

showe)i pg,, selder, that Isihtm/\hheletecﬁ’lcgu ebmbnt b@ﬁa tofthe eeminal 104a. As shown,

el.ectrig nts a .ca e det ached .0, ,.,..30
the SureGiver DRt YRRt dogtar B S SBFe b «Shelding, sructure 110,
Hold:'iﬁé1 ShrWtaR 110t &Jﬂt é&ﬁlﬁis’eyang)rstﬁ&@ﬂu% ﬁﬁia'bfénﬂ)lrlsﬁppcfrﬁﬂg‘{l?éjgubstrate 102.

For exanple, electrical élenent 6a may be damage
For cmnl@ rthe heldingGracture lma@womew@h slege pr:alchledken@%tamsm with a flat

lectri

surfaecle e?‘PE‘Wt 1%0%‘3 sug%ﬁaqaéog ctag aﬁ:eﬁi ol e %BJIC ur?TAAR gan be a non-

limifn@d ¢ ﬁ%ﬁgﬂ@b@ a dupBorels@GéthtcOalin %bﬁlﬁﬁfdﬂh l#RBidg GRBmPRs, clectronic device
grasp and noved usi ng any nechani cal ?r%mg ng t ool
ngs

100 can dpe a gompeyreniof 14 lgtags ghickorixt apRaiabis an example, electronic

dev1§€? ) ﬁ)?(%gaﬁe(j dF & nlée#?ﬁ?&éh%gga?% Q&L nftd B&a%ﬁp ahlf %laced on holding

strugtce K. ondjernatisclgn dohidig sexaniel €10 che bel @ofigiedl to hold the larger

el enent 106a can be grasped usin cuum t.ool . Such
clectropf apRaHUSj2HE |el?at401ﬁg QFWE?; 1 @ar?et?ﬁ@aq A holding pigycture 110 without

I I
detaaﬁﬁ%]ﬁge@troﬂg .d,Ewg% Ilg(se){rftro @nar g‘hﬁgéﬂtﬁéﬁ cn%itpg%ltu%l C]:‘Olr[] %&arnple as will be
dlsCMSedmﬁﬁctrﬂ)ﬁn@aietfmeﬂﬂ@ caIebmi lpedbelﬁach(e @slilshprahe h&ad 4id 2 of Figure 41)

substrate 10 eIe tron C de c 00 an b )
of a raRegpr r?s%?"}z%ﬁ( -8y ?rpa@t cupaad F43gmb %ﬂ P&y pnd clectrical
elenikili% £6Y) 108AREA IR ZﬁauesS(ergwhHé r&désuq@h %fffqgu@mgorm Q8h a case,

the substrate 10 For exanpl e, hol di ng structure
holdimosteigture d b cirs én gome ag@mplmaemm;bmen@dbﬁamté‘muwdtth held the entire

prob%:c%}d aégel’rllél%_]lgl(\:)veth tﬂe V\'hl %Elgacr ano%%ggécs;ﬁt ete%igz ca 01Ii1g H;R)tt? Il?a accessible.
exaipdie Hstadc&y Qﬂ@()ﬁ mbtd ¢16dtHER c)enhdhtsS D0MR dafebdmid Héthched such as

exanpl es, electronic device 10 100 can be a conponent
by, & examplgepccfcatal r%wkég%ﬁﬁanat% of| plegfipine Vl@iaerBI @r intentional

mrnc?\lai3 8% {h%rgl&trl&?\é ﬁfen 9)0 ({?@n g%(’iﬁ QJ&E QQWhtu!l]l ho% gteth view of
roni c appara an I'ace structu
basels’h(bstra‘tb t1éep rthﬁpo‘ﬁ@i yn hbtdn@g Btguciﬁrfeukjﬁ)bl,ra':‘ dé:ri()stlﬁ:latmré:)ém can be formed

nfigure he | arger electr C  appar at us
aroud derg il I?Jé‘m c)\q g ditsEdne B@rpﬁﬁ%eggﬂeo#%rra?% 202 can be to
defn?et 4 Hﬁﬁﬂéﬂ %Péc]ecbrvéﬂréah@d"{he ﬂﬁ&@a‘f@ﬂ@ﬂgt % &l eflrAn Grilamt 262 11:919 enclose a

fromthe tTarger electronic appar s. For exanple,
portwnldf tltfesu:bF»traie 302sisdyr eltewhichra @ndemtu@eldhé)s@vezmatebel (ai02 in Figure

4) c%{ f? gg @ \%gpgﬁgg]lg%e{ﬁa?xgset&ﬁ urp IZﬁ f FI aroun(:l' )[errmnal 104a

or a él)ie ittt ddheut€isdd e dapshited. e‘Fhé H&ﬁ'stru&{n%mtcﬁn comprise
06, 106a can be probes (e.g., |ike probes 4114 of

any magfwé tht Joan by tempprasile a8 permangnty Avached @@imheéwm glisposed on the
one, exem odi nents, . b ured.to
subsﬁra{e dl OIIZU[%% rn% an eénc &e@ B‘Xru& ; dqn %rn%fnbogl th% (%,r %tructure 202 can
compegda pittedpladdsonost LihtRd t§ ¢hedsubstiaeilon Cﬂﬂ)ertnanhﬁmtlng examples of
accessible, 20 In sone i nstances, one or npre

the danpatpuctwa PO Instisiea adbeivcorpenddsnesigdrachbaratutR- as

As shown in Figure 3, a replacement electrical element 306 can be positioned on or in

proximity to the terminal 104a. (Terminal 104a can be a non-limiting example of an electrical

9
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by, for exanple, accidental breakage during use of
el ectronic device 100 or intentional renoval of the
web@snsi’eal el ement (s) 106a. As shown in Fi gurBCRUS2007/078964
(whi ch shows a top view of base substrate 102
condlicepos@dhe sletidicali aign&it 306 buing pldddd on @r ﬂﬁpﬂostmluctouhe terminal 104a
202 can_be forned around term nal 104a. wi |

be
can f¢ acpishuting ianpde 8f gn @W@éﬂ%@%@@@g@lm adigreplean clectrical
condfify P8 bl Pl ftbi RAEGIG] SRAfef 9 LAPHS YRS H Bontact with
termp'ltarltlDMonfaltemetissahjas’eplad:e&némEbecimabelcmemirﬁ% ashibehspaced close to but

conducti ve adhesi mat eri ur e ) .can
not iy GRRScha B G | B Do st P Hist e et P TBSE ggemple of a
graspl%gft&;l?r@% BE QAtkot BRIP. RRIve 18 fHRor 1R1d %¥m§tlﬁlrﬁﬁlacement electrical
conductive adhesive is to be deposited. The

clement 3@4. uTke ROL 306G narcberpny He! setaplover graspingt matvm«gamdé@r holding the

enpor il attache
repl{gRHRAL Bleetiita CHisRERRRE L 1 s@h S5ORRIR AT dag oot 300 can
mecBdnisidlyUg@sp Ithe $ETRccaItRO GIdTR B cldnit@t 3B SFotlCkath 1e2%1 300 can
can conprise a gasket placed on or adhered to t

compiitss oz eabla dipgerex(Ret shopnv [thaf ¢annpinelk sepkcemcat ele@qﬁléald@lﬁment 306
02 t

b UL 8RO RS, AP ANSFNCTR S (PBARH YRS repacemen

eleceicelcélemedl 306l wBimgnd vaaQome dn soe pabotintemew taah 300 cambe or can be part

h | 104 (T . 104
ofa a{ )C(;{Qg}nt %ﬁetq?qfélrgxséer [g]%grgf ng%ngp%@nﬁrlg%pgmlgo%%to% %?esb If needed or
desirdOMORRY 8H0PGH U§%Q9<Y /tg éj%%%n e WgﬁﬁEé}ﬁent &g element 306 in
el ectrical el enent Ing placed on or in proximty
gendralyt the %mmors&ionl@ﬂaonem%ob@naonmijladentrﬁhmtmgnleada}ﬁéﬂaelsdhe original

cecGaEdFFbA| 5B o TBE Sho ¥ b PieBha e B b (one i shown b
mor@l:eﬁ%eﬁhs%éj thedu%ﬁ%mlcﬁ@ﬁea@@engé@qe Bl, zﬁ@ﬁ@d hrﬁbféﬁf‘&@fctan\% tdfrected can be

term nal 104a or, alternatively, replacenment
positiowestini petimstyetoethe r@memm Hectspalcdemait 386. thor lsyample, nozzle 302
can E%lﬁorglgctgg Eéo %%tumv#l h t%heor 41181]1- ggﬁa ge 'é%t oo &dﬁ %‘(ﬁcf (Znot r§hown) of
heat&ﬁ gzb,bS els tvill BE dﬁ;@ussm)\ﬂ@e h@l%ﬂ @is chelbd ukdd posi EIldQIﬂClﬁIlﬁ% a material or
| acement electrical elenment 306. The tool 300 c

rnateg sa@ﬁphle@ 4 thg, rqp%p@epb@le@pg@rﬂlﬁgentm, ﬁ@nn@h P, and/or substrate
h

102.S gﬁgﬂg%g%%?% rb)e/ & e@&g% ttogdl %BRr '@%ﬁa@%glg?géﬁz%) 02 Ldh be part of or

othermeisd atdohad tcytogr}mp the replacenent el ectrical elenent

306. For exanp tool 300 can 10 conprise ppveable
ﬁéeghgwpﬁatFlglp{Sv%)antq]]%&tru@élﬁ Wé&%lVFéﬁfft%@r@t can be applied to the
term‘;ﬁ{a? qbhd G 1R @ﬁi’é%me%@@lecgfctal’\@l@ﬂleﬁmﬁ)é I RY §ﬁ§wn the dam structure 202
Alternatively or in addition, the tool 300 can grasp
can tltma the floaceibnatcondictizt matalal éDbltcemtspaiaEbrwmanglthm the dam structure
odi ment s ool 300, can b r £an pe :
202, 35 S5 e hog PR AT B a0 BOS UK AL ek ol Sonductive
matdrRl 402Reh bBAinsieH SOLHGHAT ush@Sthel kecRBRESH Pbr example, the flow of
desired, the tool 300 can be used to position the

condugpranerasiat 4¢3 et bd cantrolpd b AmiBos terem®ing ef eprductive meterial 402
ane position and orientation on or adjacent the
rTi nal 104a as the original electrical elenent
10@@thea‘\$ha@| &Pl FHRVWbnidcthicomaRridl, 462 oz replatenidz 2l Fical clement
02 (one is shown but nore can be used) through which
306 gnq;l, dermappl gkdda as discusyed aabec.athpicksetricaily ycopdyetiye material 402 can be
r
appl%'éi F;[ g%:rgﬁneag ?64%2{%‘[ ?él?%éphel e%g'sﬁo@%%’%htg\g :pY ec)E(rgﬁl_tg%Zectrlcal clement 306
on oroZdjhe@nBOZX terminal 104a as shown in Figure 3) and thereafter the replacement

dep%s%

10



10

15

20

25

30

can be connected to a punp (not shown), which can be
connected to a source (not shown) of 20 heated gas. As
wowRis/o0besei scussed, the heated gas can be usedPEBUS2V07/078964
aid incuring a material or nmaterials applied to the
clectriepl akeant3o6l eat be dsitRinedait o8C@jact@tr tenadrmid#al,04a and in the

and/ or substrate . 102. Nozzle 302 can he separate .from

clecirisally sensluciays eyateaie] &y As yeranasheshtenghve, éhﬁ‘o sendugtivegpaterial 402
tagh F
cn SERGFIES, 30 0PRSS DALy 5 0 o
positionedhen oQEdJacmnmthmlerrﬁl@léhl%ajandTélerre]pihwm rtcctrical clement 306 can
| ectrical elenent 306. As t he dam cture
thengisPoSEgHCY PPt D P G (L Bt F PR R PV Figgre 3 As
still bRotRerSHRERLQE, (AE Behdichitd Malchigl AEMtycUppHE® o Q(Qg theI éhd portion of
sone enbodi ments, dam structure 202 is not included
the rgpldcerhent lesticek clomeit idbiand tharstreinphl 04402 fara thepeplacement electrical

clensplS rOEHER GG EA TR Bl MERCT 21302 can be

cont glgmﬁeﬁu %ﬁtﬂo’sﬂbfﬂh@ goﬁdl%tlaﬁﬁﬁfﬁnapﬁoz?@diﬁb&tblp‘y‘@Me a relatively low
mat er 1 al 30 deposited. Rather than apply the

resisgage @&qctrwl gernsetien (i4n2a hight ¢padpetpiitycel petrieal edoapeqtiopppetween the
ned b
replf{{ %%F?%l%catﬁg 3 ege%ge {§ (?%/ ifthe t%‘e(e}]?fl?tla]‘i‘%gr%«lzsﬁcogﬁe§grﬂpl% %%?esmgeﬂﬁ:e level of
the électheailmmahctikﬁMbetﬁvbdﬁSthe( epbcempiti decttical rrﬁsméntommgld ﬁ& terminal
repl acenent el ectrical element 306 on or adjacent
1043 g¢thyi %ﬁaﬁppmatsbf hsovins #5 BT deie dhay) thentpssharedgebof tth% electrical
conﬂe@f?&@%@ﬂﬁ%ﬁ ?ti]IQr gl@c&@@l%l@?h@ﬁé(sl(%c% gg {89684 to which those
electric enment can be positioned on or
elecantphclenienﬁshh)& memttaallledl(}»&a Fagm‘elll) t Genduetiec trataal 1492 can be any
C uctive.materi anot he nat
clecfRaY B TosB it ciin 26 9D GO BR: Qb T Chla G cloctrical
clenRQf $0Phdahe th@idaePdpcEMENt €l ectrical el ement 306 that
is to be positioned on or adjacent the term nal 104a
andin eiditioe 3d atestrinal cendustivite aropstteye e Jdedrically Gndnetive material
402 é:aslnggf]ée tralgli(l)ei%lev%sé){g% 1esn(€l acenciuc ;\]Ig nf&sérrlgl?éﬁt c::l' gﬁ%&%i’?g& hon-limiting
exandple fol’tf:ltd)ﬁ/cﬁwtﬂ’é'l@dEdBﬁ@)JCtFOY%XB@bEr e caHiidc@@Nnlaterial 402 can be an
applied to both the end portion of the replacenent
adhesjveciueh @alangdpeent Thso@ngdelivienBaterint(aram thag aghergrthe replacement
Al e t
eleCMr%(aaﬂoérlglgllgﬂacen? tﬂﬁ? ﬁ?glr mﬂ%la %4{31658 Cté’i%glﬁétf% ?@g@? 88 Sgt’ however,
havqostrcmgsaihaﬁwt peopeaidu cThuse foradxamipdd, tHO 2owhiotibe nta@erial 402 can be a
Weagr ovide a relatively low 10 resistance el etﬁt r|
t

SHAREYS o Of iexampleg ﬂ}ﬁ §fHe ati ey adhgsin of the eep acernent electrical

elenfeﬁf‘ﬁ‘@(ﬂd Qﬂﬁlngpl(y)ﬁedﬁntﬂgQGssrtﬁﬂ{ %ﬁ@@?%m@ IlI%@JnEéSC @igmﬁcantly less than,
el ement 306 and the term nal '104a. For exanple, the

the stlesgtbtoé hords attaclhing bthet blectakdctiamandd 1 @otorterctinds l%t ween

:fl?ns ‘Hﬁl acE g%B}GB'EL ce%fgru'gﬁ%lr @;{eﬁgﬁ%g@ﬁé@ asglﬁf;erlggtha} is applied in an

uncdré‘d; Stafch 1hBEcir8s] $bARGEJIC ¥l duefivd RRtcBlPdY Efbbe applied to one or
connecti on between other electrical elenments 106 and

bothtqféhq @piﬁcn@b@t clgdrigad clgnicah3@thaxkthe teralinad tl Pl an uncured stated and
ee F r e

then ¢ n,g{ed W ?e %16 ﬁep?acr%:mgnE ac cb[romc[( SlglinPl o llS pro?gﬁ%% E?SIP oned With respect to

the tomhiaal @4at Bath @adih(ﬁletla@mhteﬁdl 402 @lﬁ&)e(ﬂovmw](e%f. ihR&sel, semi-liquid,
repl acenent el ectri cal
or liquid state) prior to being cured, and the conductive material 402 can change to a hardened

or semi-hardened stated after being cured. In some embodiments, the conductive material 402
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el ement 306 and the termnal 104a. In addition to
el ectrical conductivity properties, the electrically
weondoat’sese material 402 can have adhesive prPEEDS1003078964
(the conductive material 402 can thus be a
can 608t b MripengurcBateix &P ktinahe scflvontdugliavere ad AeE imatrial that attaches
For exanpl e, the conductive material 402 can be an
clecizigpkasrpents [Qhiofermainals 484y, The conductive material 402
St LS o BAIAEL NG SFNRGRIT 402 LaPDE bRl bEWENTRlG conducti
306 to t%e%ﬁgrﬁiﬁgﬁnl 4a. The condﬁct?ve natgria 4062ConuCIVG
mataraédOh ot its howeetstate. Heheaurstired mgndudtties invaterprd dp2 rchm bs heated in any
. us, for exanple, the conductive material. 402 can. be
sultaE]e AT 5 di9k g%@ﬁe;lbqateéix £8: hegfed QFH‘%&%PH) A lgﬁ,]g,lrected onto the
condRes marraf 46 h8rs Rl RELEB0L. NIREIAHiVER nd21EI@MRIH ndPBe used, and
to termnal 104a can be less than, and in sone '
need nett b pesents oy mfdle A2 | opn | tesesetl Hancombikegiost wish gtlier gechniques for
heat&%?%%ﬂg%tgvaei%ét%g?lgﬁ(gg :nggllé ﬁ%%%élﬁ,:!ma éde%na%ﬂ%lal Cl%elogiééc?ed onto or around
condiRti®s indlterth@20¢ oo ah haRLRY k]l 110adr aotidpRrbélethot Rhékin) placed in
uncured state and | ater cured. For exanple conductive
proxggite e gie woduetiie McagiZed Asqnotier examplet teob$0q pan include a heat

T O R Lt ——
matdrizp 482 e MRt anetiee taxampte, dotlimnistrd@ore $1(Prapendlyde a heat generating
ositioned with respect to the termnal 104a. Such a

mechyhn dhat dat?rﬁtﬂé%tﬁa%ﬂ Yo 3 hichnhesss ermBiRab | Ua(andgondygiivg material 402.
| ye Tt T o ! T

s 8] PR & el G SHOUE) SBECTIEAIE Bt it o i

proximartgémée camdustersi mhtarigdef{Edtoslicat td raftbeal 43I ndys getr @wther example,

In s enbodi nents, the copductive material 402. 11 .
subs R85 36 PBE BTS00 GPRUBMO CEH et songuctive terial 402,
t epRerghdr sdt RdhpdrdtuleSeqif@n thhecutial! e t&eﬁs&% abiHr e particular
of any material that attaches electrical elenments 106
characterisaesmfithe &ped materiad 6H2 beingepteds In sprae corvddiodnise the time and/or
tempﬁrngaiugé :cagrl} bejge%s I‘&%ﬂi btgmC ﬁarré?e/slé (Pf¥“ %ga?trlen ﬁtenrf]legrhucédcglgrgxgé f)r\égess to join the
clectGE @Leidn¥el (BRdoahé armfdls DENofribiteat eo2.i th &iYe efbodiments, the time
sui t abl e manner. For exanple, heated gas (e.g., heated
and/og fsmgpatue opn danicHethdn relms g femReratBa dedeilqpe a solder or other
joini%l%ug{ehgf thépftt LREQHd gle@%éf &erﬁgﬁs 16{5 ‘tcg{h%%ﬂrﬁ’lﬁél%( 100 8% &lKtrate 102.
need not be used, and need not be present, “or
Non-hodtngee3plaarubiag tised ahd taopdbatoss ifomncusinightho téretuctive material 402

techni ques .fo atj ng conductive terial 4Q2. For
can b, H0G :éeﬁ%% ‘et 2%@@]@& Shd RReETRYBIES: {BF cHRiigpe can be longer
(c.g..COROURILYR), MBI B QAbbA Pt &chAlrficnGmE A3k l;elghcﬁ{eﬁe In other

anot her tool (not shown) placed in 10 proximty to t
embagloments tthy eunmegt enipatatwt® 2an bs lesn dhianet0° éxedsipd, @nd trootheBO@bodiments,

can include a heat eperatjng nechani smthat heats

the o teBaniEhte Btk e g ARATEEs, which heats
COmdbighleY @f simdtis talduéve mAkriaNMO N aicl R aWRh8ut 1RRHAioRd conductive
structure 110 can include a heat generating mechani sm

cpoxi¢fat NRedinitisg lssamplee of oRitablsh celunieee spaxeesninplade Toaductive epoxies

and, conductive mat.efri ' t
S SRR G el PR o oS RpLERAAE JPlineand qBLEBOND
2300 Wt adlleswkt H Witidnal Krarph 0&i Thtiidab Cdigpam@ndideddudtered in Rancho
material 402 to heat the material 402. As yet another .
Dongingiies) galifornia. Other non-limiting examples of suitable Conductive epoxies include

conductive epoxies marketed under the names EPO-TEC E-2036 and EPO-TEC E-3001 by
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substrate 102 can be placed in an oven (not shown) to
heat and cure conductive material 402. The tine and
W@ e09pesEsar e required for curing can depend onP€TES2007/078964
particul ar characteristics of the type of material 402
Epobﬁ Technolyg®dIncl of BilleicePasiaokntss aide cohdrtiandpedy marketed under
nperature can be |less than a tine and/or tenperature

the W%%@&@?rﬁ?@ar&%%@ggn&%omﬁw the 20 electrical
el %@e&to%znlf?pF%ﬁret ?e%%%h@l%&c}} %nﬁﬁct%ba%h%ﬁ@@ i x.zrbal 1902 can be
some enbodil ne e time and/or tenperature can

applicdgs thduaplaaememelea;trd:/abclemenmié}68a11dnamlnalrl@ﬂh ow gt purpose of
or of her 0|n mat eri.al that a$ ache

the poncelepinically o Y Siy ¢, maferigle G 61@4 sggure the replacement

clecBMRB blclcat 13@8 to MRNedkinMal 1108a S26QMR| Rib¥tradr 1029 t'['h'gel%n clectrically
and tenperatures for curing the conductive nateri al

condm@QVG edirestye BEel@050Ce¢20i thys bor 1Rlapigelyi stongadh¢sives@heast in some

1nstaélc%so a%nréﬁr?li)ifgsittg etﬁg uc%h&%t%'g?r% tﬁﬁ%& Qﬁ%tl ?eggree% etg% u%}ﬁ%{%hient electrical

elendehTBOC RNhO EorHie 1104 and/Br QfbReite erqusdfﬁ@t:ﬁbodlhﬁn@umbmglecmcauy
tenperature can be | ess than 80 Cel sius, and in other

condugiswripdasts, material 347 FHgsacEFepBIE FEDiecRM dipstrifeb glegient 306 to the
temﬁ&?nl0116%dﬁj2§dbl§§ teEfw t?hato[ea uést lcﬁ s@r%ﬂgtlﬂczi Yl}% other electrical
uc

mat eri a I ncl ude, at1on
clenepox s areNonchddrid tenginakan®l. e hé)fboﬁdl itcatdea tho ndplﬁctdmmt clectrical

I k
elemfeepr‘g )é Iﬂgsﬁglg i Egtggqu e C@o " yd ngou G %V@eorip Eﬁg@qx o S"j O%EEI‘ggi’rde hg,d th%ngoenr-electrically

cond%@ﬁ@%s ngltéﬁ/al Abh @%4 %hﬁs %ﬁ%@ﬁ%ﬁ%ﬁéﬁ%&‘ﬁ&n@ SR, than any

Conpany, quartere ,
bondCatovidediyathe ©oidrrctimo mattdrial #0hg Fex erqoids, thé bend pmlbyided by the non-

clec{igP L FBR G AR L £ FEC DR Y0a4 T dO PG peten. twenty. or
morE 00k diter an U BORGH 03285, ACNERIRTHATR 402 Enoxy

Technol ogy, | eri ca, Massachusetts and
cohtaddirioe te [b@ﬂ@mmthﬁk sapdascmatielectring ﬂqnent(%mmtenylnal 104a, the
sho i.n F ure
non SO R AP RmalTRr O ek masr Do e g o conductive

matddRil 46Ppddacdnd Prdt&e the pbxﬁﬁlemma&hﬁc ttoz Caaﬂd/cﬁhﬁéﬁ%ﬂt t}feoﬁ)rrnatlon of
and term nal 104a. A significant purpose of
debrl‘fﬁolﬁ th@ & plsmall piesesaviedringeothah e G@@d‘#‘é]t"é rmaaﬁrwa d@% d¥p should be

onE R IFHLE 51 JERUSSATEL G bl EA 305 v

condwotive heedrial dal layd cawatboclovyealbdhesit \oé thateemiral 16402awdipart of the
t hus

e relatively strong esive, (at, least in
subsfrgist li<e e(glt%ateahfp Hheerery %Je‘ftﬁeﬁ@/owaldm‘«?@dhawr %ieylafﬂf.f can cover
less %l‘?aﬁl-hrlleocf thé @oﬂcﬁle{l@@ﬁﬂ?eﬁtal 802G chRnal BdEMBRte RACInBudtRR adhesive

termnal 104 and/or substrate 102. In sone
mateib 02 nantlso coram -adloe phrtiof alatystiOtuco A0 cid scencackhbsdiments, the non-

.erial 502 can re the repl acenent el ectrica
confiREif fhosde paRReSTL et IDaf B oo ol Biggsat electrical
elemhtshl 08tanld @2 $drnASal N wHth6 @NYEing Sint@ a8 REGST Witk @he adjacent
el enents 106 are attached to termnals 104. The bond

ebc%@@hﬁ@h@ﬂﬁ%19@9%#@@@ﬁﬁma§®é@ﬂr|cal el ement 306 and

the termn 104a and/ QL.SY trat 102 provided b
nof: Spat et B Tes FUARL ARG 0 aBi e 308 can be o
matdriilis$hdd€s applaAdiaran indesdstatc gmidf 1asraar¢tﬂey1. SEdragx@iple, tcbaductive non-

an
elecﬁicglly conductive adhesive material 502 can be applied to the replacement electrical
element 306, the terminal 104a, and/or substrate 102 in an uncured stated and then cured while

the replacement electronic element 306 is properly positioned with respect to the terminal
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15 bond provided by the conductive material 402. For

exanpl e, the bond provided by the non- electrically
w@onndiad7sese adhesi ve material 502 can be two, PET/E82007/078964

four, five, ten, twenty, or nore tines stronger than
104arsuchentnpsleotiicktld doydudiige adingditetrmateridans0e ch@dbe A0Rablk e.g., in a gel,

addition.to bonding the.replacenent electrical el enent

semilygid.priligquid sfate) mmrato et Cuserh-apfl dha pancelpetiicy brepndpgtivs adhesive
I

mar @1 553 t6n TRUEE!@ o ARAb SR A MaloBUHPbEIRERSred. In some

embodindutst ithe nvatededtadallg02ondantlyeordiprserce ntatertab J08r oaat boncured at a

emikEg i et B raov samroebienti ity Tar bl eptenes clectical

ebnﬁhgmmguguﬁgmﬁﬂsfm@ non-el ectrically conductive
hesi ve material 502 can cover the conductive
maﬂle pora¢ exmplan dlon*a:&ﬁcah@tiy condyctizi¢ pdlmsiveanateidl Y0Becan be cured by

neatgh B eGP TR, gl ASVE Bhritive: he wncured non-
clec@RBBS corRIudBy €hdhbive QZat&ail 5006k behedted t 4 idble @dnner including
the conductive material 402 and terninal 104a. The

any pbihe teshaigues discugsideabioyie for hgetirg eondegdedasicrial 482 cover
al g O RAT ¢ %?emn%hr ﬁe%rtr![‘craﬁy 290%1du!:tﬂ7 gg@esw Rl s include,
t he ‘NoR—" conductive adhesi ve’ naterr al can cover
w1tha{1ﬂ lnitqvi@nf Ira)h ohdu@ive mpexiad] adentlingtiagt éxagglles of suitable non-
el enents 106, and/or termnals 104 w thout creatin

condRicHY§ rSPeRIEs CBAINER t SPeHicHi TRTketed aaaﬂeéct%wt nar@PSecﬁl?LlélgPND 2035SC,
ABL%F%@%W 082 5NE6 AHI Q%B@Nbeﬁﬂ}ﬁ' dA;'é’rE‘EBéﬁd P0S9H8i by Ablestik a
e a condu

I ments, non-electric ctive adhesive
Natimaetl e$teach &Othramabéoalpan}at hﬂadqﬂlarteltmt in Raagpl illwnnguean California.

uncur ed. state a ter, cured. Faor exanpl e
Othfoi-Biniie pRaSs chriab e aaLr s ABss Sic s hoFonductive
epoxg@s ﬁ@&kteadma& thbBamePEPOENENH R LAHACTEC B5 S0P @bogsg@echnology,
the term nal 104a, and/or substrate 102 in an uncured
Inc. safaBdRrigad Masmh@sgzttedandhau@n Qoméucrtefm eisaremarketed under the name
i C ele t 306 As properly positioned with
XAS?)I%E%X@H%“S% TRt CohBhgR S otel 03680

PCF1 BOMisOr4B9 Gtectrdid aleviod D0 aftBoslc@liedl teldntelt ¥6a is detached and
conducti ve adhesive material 502 can be flowable
replgcgd gy, replacemep| clectienticlqmegid@o asreenpiglly dllusteatedh inpFiggres 1-5. As
[ tri cii
shovgrghtglg I\%gul? %51? qie QPQLEB% %lglglg% h@(? a'é %ﬂgllaﬁ %@g’g dfnoli‘?gure 1 except
reple&emenha]redtﬁmeldelsmaﬁeﬁio(aﬁst eiic bélth&gphlmleyi of ldbecsiiem® clements 106. As

nment t he non- ctrical y conduct i ve adhesi
dlSC‘ﬁSé?‘g F‘%’%‘fe sf?étr%%ﬁ deuice dP@&aatt hyg %Cf apq, put t%(?ﬁ%g order even

thougﬁsocnet B RechRE Q:Y%rﬁe%@m()@é W& @Efrn &atoﬁlrei'\@ise trﬂﬁ‘t functioning
aches electrical elenents 106 totermnals 104. In

propsdpe exanpl es, non-el ectrically conductive adhesive
materi al 502 ca e cured b heati,ng the upcure
oG Ry Tufee B Bt /oY inelind, et CRabErodigations and
Varlé;tfd)%b' hRGJIGBle. HRCkihpR! The £ANML I 0MEMATHE M S:caRE 8, |a?1ece of the
502 can be heated in any suitable manner including 0

termge) 19fta tnh?e' hfé@hbrplq@;egffdal@ch@ suspizd ovethe gernppalt 1Gfg may have been
detagﬁ) :;idHrCt ! c g%f ﬁrarltlea o%or ST Lestheo fterSﬁHI { a éf s be damaged or

y “conducti vé a fesi'Ve
detatml anéiesly fioht Sidwtratt i102 batHelectiein el‘eﬁféﬂﬂ maavie detaetddesec Figure 1).
Non-limting exanples of suitable non-
In such a case, the conductive material 402 can be used to repair or replace the damaged or
missing terminal 104a. For example, if a piece of terminal 104a is missing, conductive

material 402 can be applied to the terminal 104a to fill in the missing piece, or if all of
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conductive epoxies include epoxies nmarketed under the
nanmes ABLEBOND 2035SC, ABLEBOND 2025NS, ABLEBOND
w@2m3B3678d ABLEBOND 2025DSi by Abl estik a 15 MNat/Us2vai/078964
Starch & Chem cal Conpany, headquartered in Rancho
termDQi 1044l &7 misshlgl from rnha subsateer 020 eonduchivé intgereak @0plcas befapplied to
sui t abl e non- conductlve .epoxi es include non-conduct.ive

subsigisx| WstorfgFm ey iy tRspanal i éhenplagssolpiomninglc] 45y Hpglimiting examples

inclddR %ﬁﬁal’s"@ﬁO@Xn ¥s 3¢£hng! d;91 utleQQSAO%BB' |Th§sr éﬁ@termmal 104a
Massachusetts an a non-con Ctl € epoxy mar ket e

showmteFigtuiee3 crainte teiXdiBOI2INBHa lay skover socrnaaidr@unTiyie a repaired version of

Co . 20 Figure 6 il rat es. el ectroni evi ce
tem%ﬁ‘aﬁrp e@qél"écf%dl}g P@Wéﬁl lﬁ%é’é’P 1gd dRs % gﬂg as a rep acement for
termfir@iP 119620 ANer RPLRGR néxa fe%tdﬂ V%@ﬂatlgﬁsegfﬁf‘ﬁloaﬁﬁaﬁ&ls to the process
generally illustrate |gures 1-5. shown,

illustretedlin Fegunehé-Seinelside |rclaDVleg einém‘:placa@g arsorg dlear @nd gzlectromc element
| acenen

h
106.S G Birihatie? oSy FEure PR RIS S p SR p Eopieures 1-5. e

foreghﬁgramfeulé@ﬁ)th&s@xeﬂipmymdﬁ@ﬁeﬁﬁan@bﬁfe&my b daw#&l in some of
100 can thus be repaired and i n working order even

the azishttom@k@%quﬁ@erﬁﬁ apthexagpdes thy allow enents 106a was

da f T

or e i@ et efiBlus 148 EH RELBALC BRI ve fing contacts o
probam dorrﬁagmyedmdaofntamaﬁmd)th&reaydnakeaamcmmw nSn@rc&omsﬁlh bhe or more other

exanp The term nal 104a nmay be damaged (e.g.,.a
ele%‘?@e éi%lﬁe% hl’éeretnéftﬁli, 2l cas) 25 disayssioay enly thx EFmarebe il e used, but
| . .

the tghﬁ?cﬁlgazjls??‘gﬁrﬁa HELJSEI? rvg%l%"(@ llrﬂ.ﬁyd’[lg?\égx tlﬁlgﬁ"gi,s Qlteﬁtélcally conductive
spririgecaitara btrdddia. rFmgAlrbserﬁn’ﬂi@mdteoseverdbtmhﬂdy epplicatioys of the process
1 &rogmsgbstrgt; 102. as thelelectrlcal el ement 106a is
illusfated dhEigUrsde 8 Yiliods $§emPliny Nokss a4 case, the

COmghipdd y-qOni‘ﬁ{lﬁfdt@lanA&gmﬁﬁnmb%hibﬁe(ihé QlLeRal Eleﬁfents 106 shown in

replace the da g or mssing term nal 104a.
Figuggsahrplcen bg felegtrisia y:gom_;fuctlm s prQ‘@a}sa7Q6sofmnse§¢qﬁ1@mc device 700, and
reple?c%ﬂldl%g Cet(;alch\:‘uje}&% %n?er b? %%1)1% b% %n %a% éllg)eﬁlt el%ctrlgolly 8?ndu]9tlvei T,prmg probe
806.0Figuiled7 M\@sﬂr&gﬁéﬂﬁﬁﬁ%a O?@datéa?dﬁoﬂl’l&aﬁg@ﬂ"ucthﬁ nionad s sHM\&h each of

is nissugalfron1the substrate 102, conductive nateri
probge 0@z abmenwlqdocans%%qmlam@tmﬂﬁzamleﬁ@f ﬁ%eatrWéw:lements 106—

can éogﬁa[%@‘b%%gagpdspﬂi{]%&%l@gﬁ r(%]((gvgf ‘flr(%}i g}gl bR ﬁmtl %x%ﬁ'e%'{%%prmg body),

and ardntattgify 282. 364 @6Bof i[lmsﬁatldnheldtchgdmsmai Pl@ﬂra 7 is Rbowin imside view
Fi gure 3 can e ter 4a as. shown or can
Onlyanatli PRk 107 9 E?@nglame 4 é a g gliS@.lf: ofrsgngndioped, irobes4Z6 can be

elecﬁ’fcaﬂ"@ ROMELHVE st £ W e &ngac@ gk i7ed &trélz g?éégé%it zfgal Rt 30Ah&Selectronic

a replacenent for tern1na 1 ) non mting
deVleecqmpibees706felcmn¢aélty|oonsecamh:b otbcli élb@am'i@dswt&)vntheermmals 104, 104a.
ce

process .illustrated in. Figures i ncl renovi ng . .
The RHGERED PREToSS rPe Smmsfircs as I ahea ey Mot CoRe tip 712—is
exerﬁ;?'}l@rylitﬁi@ QA pRebek 706 RAD ERS $hd forél Jﬁ&d@'ﬂtb&%%@ﬁ@@ﬁnélﬁ&ﬁg without

owmn in Figures 1-5. The foregoing as well as other

limitafempiaeftherowimpleatirobsstatirsedasaicdhsraire il ustrat ed

It E al? g9ms? Frnbocillrnents of Sffll(ljedlln%!cn 1%%' or?enéoronqor%eo ttl?e proges%r%n%e detached

and replaced as follows. Initially, a probe 706a can be detached from terminal 104a in
generally the same way as electrical element 106a is detached from terminal 104a in Figure 1.
Alternatively, the probe 706a may have been accidentally removed (e.g., torn or ripped off), in

which case the probe 706a is already detached and, of course, need not be manually detached.
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As nentioned, electrical elenents 106 can be
el ectrically conductive spring contacts or probes
w@oowBiogIsed t o contact and thereby nake el ect rPCHIUS2007/078964
connections with one or nore other electronic
As shewinC &6 Fiddes &, nafdpbicembrtr p@ds e806f cathhSiiiiss iaolbase U8y (el hén-limiting
termprobe will be used, but the term probe is )
exaiple of dgEPRECNHE IbgeRd: DFAhELR (3 nos-{EYtRghSmple pha replacement spring

bod@l, SRl rcioﬁt%l:'JZ}?ip I‘ﬁqPS Chdn Bmith 9}[2111[[@6 Co?nc{ gélbtlac%ﬁlreﬁtq:&{tgct tgp) can be

igures /- trate several exenplary application
positdnadrsacipthac esgact itipl {1 taf at@accimenFpwbe €86 1s- ocdted garcralysin the same

exenpl ary pr s. .Figures_7-10 i|lustrate exanpl .
ocefo g gl B o ba bRes ostiee sRommTd B <rrh fesgted while
probt- FcaaRaP BropeRG ditabiRldl ¥ EARHACTIONE SR RYIREARASPrEBS 806 can be

of an el ectronic device 700, and replacenent
graspdde anavicd aindeheddemplagodyctanl H. aAs shoeie emiigure 8, the base 808 of the

el ectricall.y conductiyve spring.probe 20.806. Figur
renlfieih pEPe S0S GRE DY SbaSaS o BOrEE i ShER GomgilY © .. spaced
awaP tFoet Alserfadck0802A6f SlROMBstrRaa02 Qldjachiitoe SerallfalWi4afror@Swhich the

nmenti oned, can be non-limting exanples of electrical o
probg| 78aefes dataghedc drtcartiyelys basg 888%11 bopositiprsd drequtact or in proximity
i oh. can giog ; '
to te%ég@iﬁ ’1 O&agngﬁg %S%tgg%ibé% Fﬁlé}%g qﬁ( Egi?tlagca\glgh g ’ﬁpﬁlloggmty to the surface
802 ioff Ithis tstitastriaen1 @ dr cirsinasd Si0da cairibg Uiod-[Tmitisig SdxampldsnofSa deplacement
view only, and only sonme of termnals 104, 104a are
clectyicay %@r_@.en%%émqeé ﬁéa,cen;s PBEESIFOCLHCIBR) 25
el agt (oG 'a&/ FEARAUL LN $6b1L TR nofas e l‘éé’égﬁéh@t rB‘ﬂ)ep%Oé L8 place, a
are pressed agal nst anot her electronic devi e, probes
condioBve etdrral OAL |opn derappbitd ttd¢hatenmmaél1044, rtmse 808 efitbe replacement

W term nal s 4 O4a. . T structure of pr.abes
probyspP ket Lty 05 SR i BsBUCEiap be the same
as o digtilaP to EFRATMNR! MateRAly4022 Rk BRRESv e/ BBcRANG2aE thikehave the same
formof many other structures including wthout

propeeities rarorshicking meferiahé02easingan dxeyprpecotsd (s wotad) sany way discussed
abovldeﬁ Slél%' efbsggc,t tg% rﬁglll(gllptlg Orrn:aelpeéffsﬂlf){lr@ A e%? %%%%%%éis%%ﬁédgzgoove with respect to
condiRtiac hatriaBn@R, lcepdR€ied naserfab0Dven clbétiitalBl dohne@ thE B 808 of the

706a can be detached fromtermnal 104a in generally
replaogme pEobra§ltado dhe derprigad| [ Qae mévit alsQahiscussed ebgypawith respect to

concfurcﬁgé ﬁ%%giaf‘@dl %ﬁlﬁﬂlch . Fl @6 ca ’%{etaexi}&%taidﬁg\ye artd8in thus weakly
probe a may have been acci eht a 'y Fenoved (e.g.,
adhdrothe base 808peabe afrface 80D of thhisabstiaasE)2t dnd/gp t® eemiHa 6 804 as

al ready detached and, of course, need not be nual | y .
def'sciban 5 BoodyisderhadBesnissoty hodgsalicament probe 806 in

plac NOWANL Bk GNE & fBesie mERLBE STOP caR QDB RRGE QTBY ?‘éﬂt 4 all of the
a base 808 (a non-limting exanple of a replacenent

condvase) mabemind82,0andanereeptduntitd athceixampdteriadf1082 can also be deposited

I [ bod d tact tip,8
onet BB SR BE MR 10230 SO 35 BB S s of e
repl R8meROPIAUOBGE aBH Cihet RAMInGPNDALL Tl BorBd Znodiments, non-conductive
repl acenent probe 806 is |located generally in the sane

adhegivieguatetignl (2 eoneoaer akljop pritxef ashadcheopnestsey PoBRONGAES (.g., other

probl%ggaé r%g gg é}lﬁ glfuftgdégﬁo\étgertb%e nléllra%c(gigle,qhﬁ\%%lgll‘n%?ﬁlg rl%Q n ﬁguall’e 7) without

clectri2pll g cenmitting tied ecpBemeainpidbe P6amdadt, tefbveld] 0ang el dijacent or
in placiwgy tool 300. As shown in Figure 8, the base o
necarBy goigponani(s). r Npn-seedrch e prlypegugeian 08 cap dr tthosse dsgor similar

to n&ﬁcétﬂu&%&t &ﬁltesi% hﬂte?iral 5’(52:,’ ﬁh&%&ﬁ[-c&&u@ﬁv@adhe@g@ﬁﬁ‘fjerial 1002 can thus

have the same properties as non-conductive adhesive material 1002 and can be processed
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away from a surface 802 of the substrate 102 adj acent
the termnal 104a fromwhich the 10 probe 706a was
waledoaossse Al ternatively, base 808 can be posiPCDOSN0T/€78964
contact or in proximty to termnal 104a. (The base
(e.g.8Q8rcdpimgny hagedlsdulsedoatione twith td3paut td moproonduttivy atbesive material
the surface 802 of the substrate 102 ar tern1na| 104a
1007C an®pedipainsad gbeven Q"l@x KtpFdstoofony cewcgg% gsive rnater1al 1002, a
I
mgn@‘locﬁﬁtt u@h‘g@ée i ﬁﬁe{?n\%iﬁ@[lwr%gagﬂleﬂfg gna?éiimq 68 cﬁ{‘ b@ lt(? gﬁ{%ﬁqyﬁ adhere the
repleroepieat:p]nbntSOprtobthe 80ﬁ“a¢m8(pﬂ at ¢he substifte ckﬁﬁdandt/orvtermmal 104a. For
terial 902 can be_ applied t

cxargigh B R eorREve sremi ohS SfMyrRend Pans B95lacement

probefgo% he tiuRStab @@ dOBe bEPBbdGhic 92 HRYBF k@&&@@o%uﬁ% bond that is
he sane as or simlar to conductive material 402,

as sfé%mg eosithnger then iy eoridahy @@EhctahertmglseShwﬁear@ fhendesinte terminals 104,
conduct.d ve nate

Althgp%g g é%%ﬁf@% d)urpocs é Cﬁo %)ngﬁg;uv\%a )}ﬁl&?lg% egbal @@% cgn be to bond

replactldnt EIRCE0E @ GROAUEhdey 80PBIfEsIbRIratd 02 Ad/ge R@hidhdly104a, non-
di scussed above with respect to 20 conductive nateri al

condygive gehngivet yteriphat @12 edn alo peaide piiet pfvartagps.c digiexample, non-

con Qﬁv@ sﬁfgim%r 4 H%P2 &P Ll%&%ggl mg %l%%@ Q? &1]%’[1(79 haterial 902; coat
erm na As di'scuss ove Wit h respect t“Fo

and prnctt did coadueive rmdaérid 022, nmimilmévenethmbﬁnatﬂin cﬁ‘Qi%bﬁﬁm the form of

weak adhES|ve and can thus weakly adhere the

e,
Sma@ageéesswrtn@ athef 9aFpuistigopatsiat - substrat e 102
a”@'fn@é tﬁeoreg%éﬂl&ﬁ 4?06 R%oRl thD s 21& su%’ckdt@ 102 and/or
tool 300 c ntlnue rep acenent probe
terrnﬂﬁil P es slmwrmon-Fagmdl]ﬁIﬂlv eocddlﬁésam{ eclemt drd Iaplafn@ﬁéht@mbe 806. As

p03| ed  ov onduct i ve

showiEioFaR b Cfly aioudafcrn Dt oliied F98 PGt fog erminals 104 of

subs@t@f%zl o@arTh@Ip%&ebsemqmed e guRRy o ot dg r@@hﬁﬁ% RBR%vEfof one 706a of
the substrate 102 and over part or all of the base 808

thosg prabhe 70¢ apl the ewémen}@nb@feth@ detacired mtbtee T%an’ﬂymabplﬂwaent probe 806.

of 086163 angrree[g;gv%ne %ﬁn tﬁ1 gro ggﬁ’l etajldéég%he %%Zci,ega wﬁ{ a replacernent
probe®gponents (e.g., other 30 probes 706 |n Figure 7)

and/ or other termnals like termnals 104 in

Fi dbie @rgespilussated 1@IFé%1tfP$ gallq SGARERY oy tamd many variations are
possﬁg@.l ﬁg‘fll?és Uy 11Rfs&9t% ast%% lﬂﬂlq{n % fy n@A sh:t)gv% tfq?tnjaq 1, a replacement

adjac near by S). -conductrve
prob&dﬁl@éSdam&)e@haﬁllﬁ Ithelsﬁﬁﬁ asaéplbc&:rﬂdnEpB)aH@OéSxmpt gHantrdpéicement probe

to no conductlge adhesi ve material 502,

806" cam lac adaetery& SttheSaEriiatrast Rrobres earbetaﬁa%hedﬁa\t}e surface 802

of shib\@raR20®2 RL@BE hi% A48 Rn&ANH YR VG JARRER 1Y §he progess shown in
material 1002 and can be processed 16 WO 2008/ 036786

FlguEI{BW -US20071Q7 886 platenent, praher #16) isi aitaainyd taethic dirgaasBdf substrate

abaye with r ect to non-c uctiyve iV erial .,
102 39857 el 025 S el Y G B REGRR' 6P alPhEm Fhor of the
replé&ﬂreﬁpp}%@ RO& e AANRHLYIE nehS thfbe Q0@ atidchedl @Riati GRM 12 to beam
pur pose of non-conductive adhesive material 1002 can

810'pdor @X@ﬂpl@n@nydcaan drlé2 cchie be peldprgd dorbpam $l8b eMmaattvely, contact tip
lllil&% Bc' %d f80 ea tOh E}{]S %ﬁiéﬁuc%gﬁ gélg%lvaenmatalhalt Elmh can be the same

exanp e Ve a

as omtrﬁﬂlaratb A0 RNaddbByst eadtérialdandudsbe ab&w @ﬁﬁ%ﬁﬁect to conductive
probe 806 to the surface 802 of the bas substrate 102

mateélf@(lj ABZ. tAsy Ystiapthep gxamplencontash g kIHAtcap de attached to beam 810' by a

conductive material and a non-conductive adhesive material, which can be like conductive

material 402 and non-conductive adhesive material 502.
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as strong or stronger than the bond by which ot her

probes 706 are bonded to termnals 104. Although a
w@e@niosd7eant pur pose of non-conductive adhesi VERCT/US2007/078964

material 1002 can be to bond replacenent probe 806 to

t hasssmbihac exddiilargfnoaibsitingtvaridiibh efitblé proctwritfusiakedlidddgures 7-10,
non. 10 conducti ve adhesive material 1002 can al so

contpctdip Hd 2giah ettengtissly Rgedached to diebrsmed1Gheh theééh‘éﬁf‘é?ffl\? @robe 806’
befo?é.j @%ﬁiu\fﬁvé%a%ﬂa@ I90% QQ gsﬁ Ne& laﬁ& tﬂob%hhﬁctfv@ Sa.‘ﬂlh@sﬁ@e hﬂ?erlal 1002 is

con ctive materi a coat protec
appledridattch/te rase80&bf 8@2pplacahart pmbe\Bé)ﬁt totsubstfade M2 modior terminal

1043? L’glgag g% B%Eten § f orén atgf aﬁ%lalqe Il)rt% %gpé\e art E%sfltlon contact tip
IIIPEnge g@&hb@ tcb@&ﬁi@@l@ 0 'I‘h@l%aﬁé’lrr E&%c@@@nﬁfenﬁpb@i ﬁﬁi fon-conductive

and/or 15 termnal 104a as shown in Figure 10,
adhetsrve maetial 3002 san bleeieea%@dtlh @ceaginge ewﬁnflgpre@ earg8DH) topelectrically

contpCBhatimen P0G o BpaRY 1o i aRRa8s o6 EffeciPop grobe soo

to sub@tZateTanﬂd/@ﬁt%ﬁﬁthM%”at ed in Figures 7-10 can
result in the renoval of one 706a of those probes 706

andiguie 12eplusetae et gnothpre ngieigitieg) cxeoplaryy oeeatign gf the process

. b S
1llusE Etghgr?ggglgets;g%@ cg% glgogmalentqlgﬁr%gg Seaser e%l%g %%g&eﬂﬁﬁt ]grfobe 806 can be
placéd®ph mmlhtl O42fatter dbd BOGrfadh80Poabstsate [0S s atsedhown in Figure

Figures 7-10 is exenplary only, and many. vari ations
12, therg me]:i’o‘%f‘s‘ilen?lﬂé 1265 guramingl | P44, St &y @ndcmpi-afichprobag 6a (see Figure

7) 15%%%@&0@?6%%%1 4'3 "Ijo Wk ]#é dé"brﬁQEP@%m@E)old&rI@que pieces of

can genera e sanme as replacenent probe
prob807©6e,xoreq3d:omlb1aathnecpﬂ sawmmdlpramldqnecﬁgﬁf pode 104ek A can be seen in
The. acenent be 8

Fin{ T 38 E be dorubEih 85 ToEmhy PLER curR b §Rrina0ais located

bemte%ﬁ gl ak b&s@‘k@Sg qhefcafidy cdlfauawe%%ﬁs@om ctaﬂ bt R8RS &S cured and
shown in Figures 7-10, and after the repl acenent

nonﬂomb@tls@@dhfﬁssveamamhéd0% cehebes apiflizdeargiDuigd gnpratly sseshown in

Flgur? Cr}gd {000 Proﬁ% g?)(gm Fm%ﬁgr%QQ ccaa)l%lcﬁgrtngtcl;\tae e§tb 111]{?],;%1%) gp% 38 g., lacking tip

812)3@Rd ipANY 2 Sddh thabit@cligriagdSheaang 1e atiSBow® i Figueh € and/or as generally
contact tip 1112 to beam 810'. For exanple, contact
dﬁ“?@ﬁdQQEQ can be sol dered to beam 810' Al ternatively,

CoptAg % 1t3I o ﬁﬁlstjra]t% anGi 1?0%— tﬁﬁ%ﬂlaﬁ&l gﬁﬁ@lpﬁdlc%ss Q%W% in Figures
COﬂ I ve adneslive nateri al, Icnh can De e sane
7-10asInathe gkamplarilltigrasnlyindfiglike 13dbesn ¢lectiamiedeaks 1300 can comprise a
subsifs 1530 TyREaUHLD Wiy CONTHEN® (Rpa303 & s e plualiy of
sprifid pra60EB06LaR B MBI, BYp1Res Bop@k{fd;w M?aﬂﬁI S ew@%@ltﬁ"e electronic

non- conduct i ve adhesi ve naterla h can be
devico hd tlbeated mahekdn@ stﬂ(aﬁlraddio ndm ﬂmomudt\nw shd‘hesn \Fgure 13 (and

. material 502, 17 8/ / us2007/ 964
Figuiio (R0 QB R 000 ARSSVST APTOAIGT 1{(hels viodle, but many
probie§ ﬁk‘@?@) b |1!5@’(§§2[naieedﬂtabﬁbdl‘_tb Hn®SralesliPee tracenbogt tip 1112
can ternatively be attached to the beam 810" of the

r eghactaetnricpicyise 1308 can hefasnerally ridmcq1¢0¢’r9n1¢ad€€rqea7009@26160tr0nlc

po n onduct j.v adh si ve  pat
deV1ce l&gpaf)l Isggs(%{a?e 9%(?2 eqn b %engrall gﬁgsu %t at? hg?'r gB ng g??%ﬁ% 1306 can
thusﬂj’epﬂ@l BRGing exulisd bAtRctiRzZl aloaems 108r adndternative configurations of
spring probes 706. In addition, traces 1304 (which can be non-limiting examples of electrical

conductors) can be alternatives to terminals 104, 104a.
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5 104a. That is, while tool 300 holds the replacenent

probe 806" in proper position, contact tip 1112 can
wheooansashed to beam 810. Thereafter, conductiRE€I/US2007/078964

mat eri al 902 and non-conductive adhesive nateri al

108gris@prbleesd €pexs iche ceach @ngRisdapuses WBOH (Rihgdhr esn Deaneh-limiting

10 to_electrically _connect replacenent probe 806 to

exanplppha b a&QM%\b%H léh%wk%l&hwn Detiapi-HegingcaRewic pf ssaring body),
th /

ond §58niact @ P08 LBLLoLHE A0 0ok 330 DAL b BBl EAMRve o tat

while amontact ¢ps dB12 d the (pmirs:s 1306 | ans tpressat] again$Ei aguothes electOnic device,

As in Fiqure 1 se 808 of .replac nent
protig 306 ATpittefly Sotecb e, SRR HARTorG 4oV RE EHEA TGRE. Posts 1308,
bearﬁ qgi@%d%gata@ﬂ‘ t1p°» w@t EALR sll%turﬂﬁy ARt %feﬁi@ﬁts' tﬁathrQ b!ftz?ched one to

2, there may be debris 1202 onterm nal 104a,
anotbem Abmamweésf tteo qurmotye ofQ®ats (1968, Waguit 210, ’A)ld |cgnt|a@trmv 312 can be
rtfrongt:hermnalt 10&@. for exanpl e, debris 1202 can be
POThogP § eF%??Hh%¥aﬁﬁ%%él°of 15 probe 706a, or a
comi’ms@@teleﬂ{bo@fm@@é dethd ﬁﬁf%ﬁﬁtﬁl %n%rﬁlge[ﬁﬁﬁe BOPLODBe detached from
As can be seen in gure 12, base 808 can be

subspfé@u 1308 ried ths Keattaghed fo &L@)Aﬁatg USh2 ek fallayeh rlmglaﬂzomb@ 1306 can be
r
deta{s:tge(rc;iafto(?‘? F\l/];e%%nggte%r%z IIF g%giuftﬁé gmﬁ%gz’s% IQ?I % 51 lecnlljerné é06aa|11 ig detached
fromntermhah tloxt inidgwrd He sAy shavat, éi kel ex]lﬁﬁbﬂe ﬂlamtréaed apEﬂgu&dB a portion
and_cured %énerally as shown in gures 9 an

13045 ghhegtrse T3 0tkicgh becakoavaynframg félf: [FHPIAR §/3(b?earr<1 12% dﬁﬁaelt?é with the
prob%ol@%(ﬁgﬁ?% otk flgoﬁé pl33@e} 8t fe trz?e‘%dl 304 patt:cltéﬁ'e%l tS 6)cﬂe Rébstrate 1302.

ache beam 8 as shown in Figure 11 and/or as
Portgp@nE¥dbl gan lnie&k: awbjad‘raiintsubstrafe 1302 $or1Bryl Burnbdrustt reaswns 1nclud1ng,
er..non- | tiF vari n of .heégé cess, shown

withiegaioty S “aig b Beq p i B BUpRecly cut away

fronﬂ-?raéeﬁporﬁanseh%r PB4z %Ué ?@rtﬂaﬁqgof?@%a%oﬁ@ﬁéeﬁeda@naged and therefore
substrate 1302 havi ng urality of électricall

onlycwerklic pitached ﬁ@@l@@@@%%o anth thﬁrboendmemveﬂm mstsoBOzSand trace portion

1304&1D 0 nﬁ elboegg gtrgi?ﬁ%l(rs thanEI% bl?Qﬁl t Chet%r a 8%{8:39@;&) strate 1302.
| OR@hﬁdaIOde hebeil Bgy ﬁbﬁﬂﬁﬂo@ﬂ'r&e 1302 nia@' fefgt Bladetﬂl@e tUloﬁ»iW or both of
shown in Figure 13 (and Figures 14-16), only one of

tracq ptigps biktag Bflicand o fsge portiond 0#acE syadaunﬁged\mogtlmsebf the trace

port%%%&%é3@ okig J eéﬁebeoqeg%ie&ﬁg gth%fwb%’ ‘FegmrE&‘C Fglde}ga%lple if one or

es trace devi ce
mord 30énhdsdB2b ef gasearoatidns 1|3I0|4&‘, 180éc hidior andd @82E ef (742 portion 1304b are
electronlc Eg deV|c§ % nd substrate 1302 can be
aEsdePg PrMPpLcd the s 3t candp frRMet- obes 1306 can

thug fgwaaR- #1%15?&1'4”%@&&5@& Qe %(%C&afn' G@bla@e@[}?&t Snto substrate
106 and al ternativé configurations of spring probes

13027 Q8d pt(lfbeah&ﬂ)ﬁtqam e mslaoaai 4804hdqtwonebt tg@h3 Ikeis located generally in the

sam@ 30tafioR s, afiby &8 AR GE ofprshes P 5 5rn B AS 1. préid 1306 can be
graspRD@NBRG7 8 RETH/ i %%7‘6 9660. SRS bﬁ&N@ﬁ@P@ﬁiﬁé—@@@h‘é&ﬁace portion

each conpri se posts 1308 (which can be non-Timtin

1304xapreasinet aétad@sietp pr(doeob?é)m caB o ppmmnﬁi empulistraty 13%2 in the space
non-limti.n f a sprl and a.co

between tﬁ?ﬁif ﬂt&k?%g%’bgjsﬁfO& oF 6]61 3%% U O, of énds ?é‘io of trace

portﬁhel@ll)ﬂb cabloy ca@Nd8ZY b¥ &a&O pbhidhs 1304a, 1304c can be trimmed, and trace

portion 1304b can therefore be smaller than the space between trace portions 1304a, 1304c¢ as

shown in Figure 14.
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while contact tips 1312 of the probes 1306 are pressed
agai nst anot her el ectronic device, 5 probes 1306

web@snsi7eal | y connect the other el ectronic devPCEHUSZ0DTI078964
traces 1304. Posts 1308, beam 1310, and contact tip
13145 chewiben Higwret sy, abllile thos B30Adiold prbat 1306 hiat placfdi‘ a conductive
attached one to another. Alternatively, two or nor

mategal hedy gan byppligg vpnesaiomoreref the Hrercporfipps hidfe. &{)ﬁ‘bbw“c posts

13083,25%1[1 9’9§ra@é¢ 13 %@@E‘o&ﬂ@ﬁ%ﬂ{e FaUfdnedhdudt esafﬂl swe material 1602
énbodi nents of the i nvent i a 'spring probe 1306 can

can be ddpd)sat(eﬂl aedef pannor bl sfuthstqoathectiv80Ratanad t1302n and the non-conductive

reat t ached sub 1302 ,as follo itia
adnesGisatorito! €3 B SRS P Bubel Tk SUyeR |92 andior trace
portg)ﬁ@qgﬁhi y130ae. S"Pﬁ@a c¥RNicBSc GhRGHd BAb @hehEme §691§@ah Qr similar to

detached fromtermnal 104a in Figure 1. As shown, in
condugave rateplab492 pusendacied inatcApp0% 1B cendvorivd materiaBOAR can also

f t tr,ace can bre mthe su
be s HiePSfad Had, G NG A SR pLEBTS B8 SHRl & futerial 402 or
cond¥Rfitd AakrikBogR, sﬂr&%? @bnicbeductiag 8die34 mdtbaa &2 tcen be the same
the substrate 1302 5 Portion 1304b can break away
as of sl iBs c4abe depepted gind wedinihersapic Wangenand can serve the same
| |
purrp R84 Hol Gonaiel Bt Thh @bt d honQlonlist Ah QM Waterial 1002.
In sbmenthbatimemos hovosndudda,adhSOc matartat el 6|0@r<tanoao\ae3 Gdbor part of

may be been damaged and therefore only weakly
adjagd¥ Q6 HEATDY GOBBATNR(ceE 19 ot proRes blfeP198hd 3Bk 4k Phrgtteaces (c.g.,

like gtﬁgﬁ 1?26 gvg%gﬁrbefé%cgﬂ& c&é%tlng% 130%% /S0R9&" 1304 to the

et ween ‘trace po
a@a&mbstn@ﬁ@zmﬁﬂmnmﬁmQRbnoval of probe 1306 from

o r D0t Biste G 9Bt T el PR S bRl T BRreo P ool 300 can
relealss @oe hﬁo@OAsdﬁBﬁ%@dpﬁfﬁsﬁ&@SB@Q ctahenatvé @cslurm toif ARBes 1304 to

4a, 1304b, 1304c can be detached or ot herw se
Whlqheqalahlraéléb’ ofl‘fmb@xle&%wen bg aittaphed .o he nmpessofluséﬁatbsi inFpuress 13-16 can

resuft hid C[Ee eorﬁévldaig% 0%120 361?%3@%’86@%60 ande reaftac Zohggt @e ached probe

porti1on one or nore o

1306L. 329, cod2 2Zmeanthae ohé iphaBRdl308caADeSdt@ed firol Gibseatd4,302 and then
t he detached gﬁ)be 1306 can be placed back onto
reattaehdttp shlestratez 6302. JRerapscoreing Juebe hipops r%@?hqdotﬁéae Sifskrate 1302,

i RFELNUSR. 4548y SR PETESRLLod AP, o

130& vsbe amehﬁﬁmﬁg ept%mqﬂ«as diB@ﬁemembet bage,dsqaed] 3 lmmaadge aamh limiting
hel d .in pl ace t ool 300. shq Figure 14,
examplseéaﬁaﬁeqea}?m &wﬂoqdﬁa%ndr%%eﬁqéﬁ Shlee pen- B%%%g example of

arqﬂgggkﬁganbgngg5|tloned on substrate 1302 in the space
bet ween tr ortions 1304a, 1304c. As nentioned,

on& 1gmtresrr17r EOfbﬁlhstrd‘@ ck8@plaof variaioes obthbuoirmmssli:klwtmwd in Figures 13-

d/ or..ends 1322 .of trac rt| 13
16. AERdd haa s PAED Vit S EORB R hepbRdigeEd 03 it race
portﬁﬁ@' 1|3§ﬂa t f‘ﬁﬂctﬁﬁlaﬁﬂg SnPRLYWRRD 1B0ACHLP YrbbONSOA 3PAR trace portion
1304c as shown in Figure 14. 19 WO 20 8/ 036786

130‘@(;‘|f$ dsolecry W@9MSMG§@@MS| &hOIWlnguilr Bigug, 1hhideshaygl in Figure 17,

hohds robe ondu t|ve

al
howi%eéQre@an CREn Beqesta sttt%ct%tr%e % ce S| ﬁe Pon-ﬂ%ntlng ¢xample of a

replib@ﬁfeh@btﬁseﬂ-Bﬁﬂ@omﬁx@&@baskN@O Wllﬂﬁﬁbt%hes 1734 configured so that the base
1730 fits generally in the space between trace portions 1304a, 1304c and overhangs trace
portions 1304a, 1304¢ as shown in Figure 17. As shown in Figure 17, replacement pedestal

structure 1706 can also comprise one or more posts 1732 (although two posts 1732 are shown,
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1308; and substrate 1302. As shown in Figure 16, a
non- conducti ve adhesive material 1602 can be
waelepessd’edd over part or all of the conductive PeEX/E81081/078964
1502, and the non-conductive 5 adhesive nmaterial 1602
mor€ an fal g aahecdgpdpihbedktont GopotitHadS0830.sulsvillabesckdAbeam 2010
and/ or trace_ portions 1304a, 1304c. The conductive
(whighcap jbg|a RSOBMERE BeMPHeokafeplapemspt girg bady) gan be attached to the
ct r e I 2
post§ Ezg%‘on’f ueg té&gf?crng?{ef'}%%g%lo‘]ﬂ_s%g girr;“é ablYt &%gtﬁg S%%%c?lg 1706 shown in
Figuandl7 es)rhed caerd cxamplsgr ardy t dnd stberecopfippeses as be used. For example,
i, al teri

base ISP by Snd B SR iseor 8 pash 284 S i e Y ahasts 1732 thus

needotbREn QAR 1k ARDIRE e§zhﬁi')1|e alo 15291 oCBRe B3 FRRAII VARG e portions
cured in the sane way and can serve the sane

ISOMﬂMﬂ@esnch@snéﬁ%thmdu@Qdnnélwmomeﬁé?ﬁ| al 502 or

non-.c nduct Ve nater
onBsarRste PR ddo e Rl 8 708 R b srasmp. moved
and/@ﬂﬁﬁﬂ ilplacebynasit 300 Aa@ih@ﬁr@m FRfurd) e8Il CROBPIIERSIAs replacement
(e.g., other probes |ike probe 1306) and/or other
pedqswéétélscﬂeré 1§06 in plage 2 qopdectivgouyteniplt IR0 carpe aprlicddp lope or more of
e n e 04 e.
tho EANRSHLGH01S POROLAI00 00 P B BIONL bl Fure 19,
nondoomiledvé adisisbst matedall BAR &s Bdldmsitffd EV@‘L[JW‘[ diball ofiehe conductive

tool 300 can release pro As nentioned,
mateg@g d8P%t @dl@@?%lawnﬁaweaadgﬁw%\mt@rwéf1910? £aB@lsp3be deppsited onto
replMahneht dE%tF.‘lr @hictube g?odof sQReS B0 &r?d?orbt?ac@tpto?t?d?zl§q3oﬂ‘93o4c The
process illustrated 1n Figures 13 can ‘resu
conduetve maevial 182 a@ndcdic sahess ansmmm td 8@Gluatret rnaterlal 402, conductive

ttach t ,of.the det 306.
et OB oo b e SR 186 DORGEofbihit masfpa P2 Ein aiso be
depo%i{@@ bkt @ed 3R cambrw&fé saf@utpiBesk é&ldﬁ&hsetrh%ﬁa%ﬁ)ﬂconductwe

Because spring probe 1306 is reattached to
matesiah802. ar @ondagpye nga'tﬁnath({b} o&]@lmglgﬁn@app@gctave adheswe material 1902

can g%@le 6' m tals 31:?%; l%ggon 3%19 B%@?POISI ?ﬁa 4y %gl?t(%(lnr%ﬁ eg \Fzg\ggs and can serve
the $a@fd @ﬁpmmtas haseondRae t3ddlicaad nlaeraal 5O2- ddnﬁhétmagmatenal 1002, or
exanpl e of a replacenment spring body, and contact ti i p
condpgtiye maigrighl1602, dﬁ_spmﬁ]efqbﬁglr@pésf,(f}p@-cglpducgge adhesive material 1902 can
I t
COVJI‘%H o@%%ﬁ%rf a f&%gﬁtl%gﬁlse&ﬂg? coﬁ@ggé;ngi geg , %ﬁé t Pé;sf%%@lltleﬁi to other traces
1304:)| aglldr‘d?.SotH.eS trab6s (Fg.glike trhde $h@Wswizhqualctdcalcally @onmdcting the pedestal

ol ding structure 110 and supstrate 1302 with trace
170{,@1&%%@15,@&@ thg g@agens eﬁa?aﬁl?wrmpnga%gt rate 1302
af WQr sHRWADE FRAGe 20T ks "i‘%[ﬁa&‘ﬁ{etn{ %@desw%*ﬂctuké 1706 is bonded to
detached fromsubstrate 13 as sh in Figure 13. As
subssaewB 02 nthiei tgolr 2001Fn @&akmmiwemem@%dnﬁmtm@dé@ﬁ aA bearn 2010
structure 1706. mhlch be non exa
(unigh HE B GchoRa T gy B P do BB “BHbk PIAGAR B o€ atached to

post§ Ay shemdle dhte@nip M‘Ze@vlﬁéh Ezﬁﬁbe LhRnb@sRing lekapld Msa replacement
generall in the sgace bet ween trace portions f

conta@ype Cath @i@@h%ﬁ@q ¢ beaae éOl(de@arm?a@,l 01Q0ds, atti@@déo agsts 1732 using

any 5%1%\%16% atltacﬁrn[%r e uraénsﬁ (%1 cg ta&cl{1 tl% 2%0 r‘r&m iﬂe(e gl %{Tehed to beam
201(asihg ady Sdtabdd Athoh@bntt MEchaRisinS Hof RZadpk, BESMVIO10 8291 N&loldered to

2008/ 036786 PCT/ US2007/ 078964
posts 1732, and contact tip 2012 can likewise be soldered to beam 2010. Alternatively, beam

2010 can be attached to posts 1732 and contact tip 2012 can be attached to beam 2010 with a

conductive adhesive material, which can be the same as or similar to any of the adhesive
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nore or fewer can be used) that extend fromthe base
1730. As wll be seen a beam 2010 (which can be a
woeslosarse i ng exanpl e of a replacenent spring POOY$200H078964
be attached to the posts 1732. The specific
matsi*mm‘ dilgcufsgddi ﬂi@v@ﬁmﬂﬂféh@b&fﬁi‘fﬁndﬂéﬂﬂ&smaﬂerlsﬁ 402Ct A5 @eﬂeﬁﬁyﬁler example,
in ure 17 is, however xenBIa y only,
bear%tZH &0 caohg aféqﬂha@ fOPRStE b 2 d postpot B é%a%b%att@h%%beam 2010
Wlthlzs&naﬁl&n%xﬁﬁ{éﬁaf And Il? nGﬁ' gﬂ&ucﬁ o LAMRHOS trﬁaté%a’iz whit®Wan be like
gure 17, and posts need not be
condunuifft,ldrad:naM;Ohami ey ccendactpieea,dhquamaterlaf 50askn stifl3@other variation,
n overhand trac ortions O4a, 1304c, and base
bear 2580 MG EORBAATAT 12 oIt Rt L by s GRS i opposed to
dlStlE&tgi%@tuileg thdt %Pé Q%H&f‘fo JedlegkAl R%a‘%&l%stﬁf@lo@ﬂ&ﬁnﬁm 0B attached to
grasped, noved and/or held in ace by t ool

posts hmandmomlta@uhp 2087 lwmiableedttodieamcﬂ@lﬂébld@nta@ptla@@i%nmd beam 2010
struc 70 . C uctive ..
are [RRBRSHhS bsst LR HHEF BEER 2000 B0 Bfacsint NG Gh ' psitioned so that
conthd‘tatgp? 2D907 tid o gedcda thcl SHE lochBSE ad C3Rtacfifl ISURIHTRE §robe 1306
1302. As shown in Figure 19, a non-conductive
detaglipefsqny subsgratsr 388 1902 can be deposited over part or
al | t ial h .
norj% Sggen]ﬁ (:f\c/é gga eglﬁvze&%a % lﬁgérzoﬁtg%egll 2%4 EOeWhICh a plurality
of pﬁ&ﬁ@SlB()édar@ rattﬁ)chedepTI&C proeads ﬂlad%édihn Figuned ﬂJT-éOA?@ﬁ result in the

substrate 1 and/ or trace portions 1304
rem@r‘ﬁi of 1 oRfd ?\Péoh'?ﬁtlépﬁ AndyigphcementRf t &‘é 2028 ached ggoks 1306 by a

repla?c'efﬂeh@gﬁobg 8%&5@?‘&% g%@a&%eﬁ[ b@élesé@%ﬁr\ll&%d%%' E@arn 2010, and contact

mat er | , uctive nmater 1502
tip Zﬂdﬂd uef covesayaae ithdn &@0Rrobari 366 san e dethepab atdedepdardd with such a
) red ang can serve the sane purposes as conductive
fﬂ’%ﬁ?@?ﬁ@? %02, conductive material 902, or conductive

Matrge ‘p?dcegssﬁl%wnsth rpl%@éi Y7-20R8Ns eRAAMEE ey aﬁl@ ghY enodifications and
material 1902 can he sane as or 'simlar to, can

Varlaieand@p@@ps@ue ankbreexagwld, rbcame2@ldhreannhy attechednie pests 1732 prior to

d
plac§r i b, LR PR SuRIB 03 (BT PRoCBRED R nogtjans 304a. 1304

As @otddekidele"Bdaet 2al0 3608e altiths@n@ pesthadend Sentact tlp 2012 can be
non-conducti ve adhesive material 1902 can cover

attached fmpeanp20 g rie dorplasing ileabasy 1d dhpetasnbsiratel P2 in élteh@ﬁce between

R 08 8E1S01¢ Qe k2 ST A 1 o

17320mﬂenkﬂBgOhbmsmqﬂa&hamtp&ﬁ@@landhne1ﬂ0@ﬁﬁpﬂﬁﬂﬁﬁh®akﬁ§80inthe

jacent or n b onponent ( s) ho i.n Fi gur
spac3ds EVGSHCEP b e e ey stk Rt pE iy s matraf 1802 and
non- %Qﬁkgféqvé Qdh&HAS th ALreal 1853, afehBefRRbd 3% %ﬁﬂstlra?é q@@f Thereafter,

repl acenent pedestal structure 1706. A beam 2
conc(uwhvecmatcalal kfé)%and@m nbnrbndusgvexdiepive nmfterall il @(ﬂﬂ wnéJmhaposned onto

subsi‘g{?olﬁgg dl{c? f‘égr(%g\ﬂg éﬂ(‘? iénaq’gg gvgtlc%o ﬁgl}(% 1&)]%933 can Be attached to

bearB28NMP! AsGfet & fﬁr@lﬂgr REGBABR! beds@ Db BE barl bPttaAEd REpARS BBNamd contact
to the beam 2010. Beam 2010 can be attached to posts

tip 2073 zapdicrgtagiedataybogm 2GI) whide tand 398 foldseishlap¢raent padebtal structure

170@611%1618;1“%1@ 23;.9%%3 aegg :tllfaléee Vﬂﬁﬁﬁfgsnotﬂtc ta%%ﬁ frd?re one ?_rgboth of conductive

mat@iaarrpd)mncbﬁ@ﬂb&ﬁwetle@mmﬁvs bk d 90D arepdtPbsitcllondo saiyerate 1302.
cont act tiF 2012 can |li kewi se be soldered to beam
1

Therpoftey, copqustiramalsiay 18Be and/opoencerdichiee athubienateral 1902 can be
depc&ﬁé& %E%)lgla)sf?ytg 38R %O%anﬂééﬁqeg a8 b fdtag Ftﬁetf/\ﬁﬁ ‘E:hhe two latter

eam conducti ve esive nateria
can be the same as or simlar to any of the adhesive
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21 WD 2008/ 036786 PCT/ US2007/078964 materials
di scussed above with respect to conductive nateri al
wWas/0Xg8yet anot her exanpl e, beam 2010 can bRCT/US2007/078964
attached to posts 1732 and contact tip 2012 can be
exariplegabeld3 (0ocdnegip 2Plddemuhtt fedastalogitlicaire VG0 erlb@ltioanhlat does not

a non-conducti ve adhesive material, which can be |ike
interdeyh ity atipehraert OF baam 4010 ipsisdri3¢onduct i ve adhesi ve

WH'F?g’u'r@' 2070 %llugtﬁtegt hhdth@n EBIIP GniNAS | by v LEATR 201 the process
and tontact tip 2 can be portions of the sane
illustrmeégm &lgustsr U2k ecasdiop po sade bmbo«ﬂlmantsmﬂths invaotierr. eAs shown in
.t ﬁgare ttached t ? ch oth ar dl ess, of, how
Flg%%g 2B 1P 4cemapt RAsh 29 oAty %n ?? IR RS ﬁ%%lcitmﬁuﬁe 1706—can
be g%&imoy' %oﬁ@b@‘éﬁ@ %ohﬁo@&l‘%ﬁcgqgg &Pén&@ﬁﬁe@%eﬁlblﬂ 1?&‘3—%0%"95 between

are portions of the sane structure),
end21BL3 Qafrttjicc oorttos 1804, 2004 Rt %@3%@@1 tondnibd sgtfactehaftsubstrate 1302

h
os G 3o B T30 vbiophadE Bk ok o I, BT Prafece 1302
Con8itdit hidi&ial 3862 aSndREdndaaB, adfﬁamé faicBiall BIH2 dﬁﬁl“ﬂhdﬁabé&apphed and

a plurality of traces 1304 to which a plurality
curegrag psgeraBp ghewe Haft%t‘é%ebs arfh 9 9pé déssassed |abaye at\étaomgh not shown,

8100 29GP A AP S50, B8 v
Figupe ohve aﬁ&@ﬁ;cb@&e@abo‘x&p|R3£Ipﬁaiembntmdsb%0mrbesa mgh-limiting example of a

repl acenent pedestal structure 1706, beam 2010, and
replacsMeatchases tip 2012. OF course, nore than one probe

13@%&@@& 1Rg; ﬁﬁl‘é@&@ %%ﬁ@@gerﬁﬁgé%%ﬁtlé‘\ﬁst& thd! IQ)C@SS 111ustrated Al\n Figures

repl?acenment probe e process shown in gures -
13-libs Fegenpll ahgwealpgrtahdicwaefyhaldidg Kirecttuicolnd a‘mddiubstrate 1302 with trace

ari ati ons. bl e. For exa
1304 sahatinop HiguP 1S haySis By s BB IRSRTE MR RG A527. probe
2100 B RpBHRsS b gagtez 15308ednt 21 h)e ROPS 1t1§t1w&ﬁbdea% trace 1304. (In the
portions 1304a, 1304c. 20 As another exanple, beam

cxarp)¢ Ghesem ith Eigarasaihet at}dulr@bgst of 1rpBos lakmpr@bm A6 qangbe attached to a

o, LR R Z0E0, R B v o

posttX198 &up 6thkivaies cdn3bd genctdBAGMilAS toy &t tha @@ﬂh@ Qk pmbamloe ,of Flgure 13.
beam 2010 can be attached to posts 1732 while too
As sBown fpFigyre Zp Pebe A A C?}bbﬁ‘e@@ﬁ%ﬂheé fiogrtreged 397 odthont Hpgdataching an

appr%&ﬁl %%ﬁ c?f?’tgace d| 351? € Al&gt"laat%h eg/fe Hg%% g lb§ £ Be %i’é&éﬁedl with a portion

Cc an efore one or I've nate
(c.g. J.BE@trm‘eroﬁ.’ﬁom 0304bpniittedd M3O4aghaslly es stmtvar indligdr8a3, ardi*probe 1306

deposi.t n strate 130 Ther eafter conduct i
can ﬁ’g?réﬁtﬂ‘éq y bg d%taéﬁ?ff Srithash2lse rﬁét?e%lﬁnaeanamgq%e Parti af (race 1304
gene}ﬁgzascs"ﬁewtﬂ(?n @ bi egs%ﬁ&&)n iS PRk &1 6 r@ﬁ’lggen"i’e?lt ?Q@éﬁl b506, which

dgures 18 an 9, after which, contact tip can
can bﬁnmaea?eﬂe&%ﬂ (and lewmne 2ZBL) caribe gsisp@d hw’vleth,eandéxdwm i@, place by tool

300,75 9015 AR 3 AL RGd o FAGm SbED AR EaBP 0302 of Figure

12) &l stsod @E’éeameﬁﬁd pereat 20065dah WetpokRioaéd dif @acd [‘36311 SYCE that debris

in the space bet ween traces 1304a, 1304c and before
210D e lasatedobdiwesn destdizdti vAs akest shdven in gogurard. while tool 300 holds
nan- conduct

Beadhes
rept GO L DTG FraRLE o BB AR s I TR g roce 1304,
replag)o%ﬁlznﬁ;shdléﬁm 2206; eﬁfawtdlsqbsmaee miizesi ve material 1902 can
e

As shown in Figure 24, a post 2408 of a replacement probe 2406, which can comprise
a post 2408, beam 2410, and contact tip 2412, can be placed on the replacement pedestal

2206. (The pedestal 2206 and the post 2408 can be non-limiting examples of a replacement
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deposited onto substrate 1302 as shown in Figures 18
and 19. In either of the two latter 22 WO 2008/ 036786
wEOBSZ807/ 078964 exanpl es, tool 300 can griPRCT/US2007/078964
repl acenent pedestal structure 1706 in a |location that
baseglb€fin 0010 cdnbeed h@f-HBmitirigdhe xahipbe biferdplaotmbeapria® bOdy; and contact tip
osts 1732. Fjigure 20B i]lustrates another
24132 6#1 P§ i RANAiMERErRYRRIDE Ot reRlfcsMEnt Coact ginok el replacement probe
2406 Ilililbo dl E}tﬁglegg ﬂ%ﬁ{ ﬁlé%ctzl’ug%lﬁ%cgi %\%“19' 1%1%@@&% osmon as contact
tip 130B,o0f aprol&p 1 Atepmort topestoval0@0pnobt H806 fivan traepl 2ide rTith: replacement

ructur 1706- can rasp by.too
protRogfih Gt b HERPERatoR ol GEI G bl Ogb 00, §geh in some
embb&nté%%s"‘@zﬁﬂrele%@é’ﬁed%@t%?2ﬂf6 Jffe@(égncﬁﬁﬁ% HAgerihBOI® is gﬁﬂf@d (see Figure
2030 can touch the surface of substrate 130 as

23). sh‘blmnairvebfara beechastisin Hpot slgtwiB0E- gphh@dmdpéﬁ&) ¢atnoh¢ tued to hold

surface te
rep iR RedtnhteRt DEDah S0 omanat ElastS aBBb R SR Aggment probe
240@@Phoeel i FikutO24 UASTh@en BEFighiRldoya 86@8Pndudtitd gilcsise Hfhterial 2602
and 19 and di scussed above. Although not shown, beam

can o Hgpesigd 1aver part 2r ¢inofhdic gondietivg meycndplWRe tch thepeir-conductive
r
adhe%géqneﬁg &%g% }eéarlrre{i‘n ts§ E%g‘*%bdgﬁgdog%tgﬁfa%ﬁg&ﬁ oﬂﬂ?c‘%hi%gvﬁéd%&al 2206, and
poste3H8pl dhefnam-candpitaceadtivbaagterifli §602e sar hisd 7be dep051ted onto the
illustrate nore exenplary variations of the process
substripfe S0 at ed in Figures 15 13-16. Figure 21 shows a
palﬁlb %lon Ve %at&‘?ell%%g c%h MHACHYT grn%]ag cﬁ'ns(ﬂmﬁ':ﬁbﬁ)t EMdBctive material
trace shown in Figure 21, however,
402|ﬂhbhen@xmnphmunhﬂaéﬁiaMEdhmbeﬁmgmmwéaﬁdcm%dapd@besmvethesmne
06 conpri sing .a.po 08, .beam 2110, .and, ti.p 2112.
PUTRE A5 fOUBUE T G B e 20 SO ol e OB it gl 2602 can
be tHd GHIES &érn%Ya,r t@ dth WE @E]Ibasyte@an@e&@@ﬁl fhic |S§rn9 wapea% #HQn serve the
can be attached to a urality of traces |iké trace
samq OLposes gulmonrcanductizo 260)1dw@1vs hoehrialpp@he 12 1@)@160 ambpdivnents, non-
con(Rlcgvef agl?olf;\;eor}zla aélbisjéé)r%g taglgcrovx\fdlesgll Co%gﬁlgte A Ieéﬁjtr 81y T%e}rby ’&gmponents
(c.g.S BN prdbekia@lcRd2d, otﬂé’r%e?l@&)&ﬁﬂl/d}eotﬂ@{ @LdRe Qe gr Qike trace 1304)

trace 1304 wi thout al so detachlng an (grec ab
withgut ¢lpericadly ¢ongeding3ba replaceieniRbe 2506 i Wetr@fdéoé ¢ the adjacent

th a portion (e.qg., Iike trace portion
orn%ggﬁ(§ (P%ﬁ§§ge 1304 generally as shown in Figure 13,
andspmoingontd) Substate mﬂzecmhho.l@dley abguchdityaoliethces tIROAUItto which a

[ so_de ach ng an a pre ortion of trace 1304 25
plur@&ﬁ &f B9 o diaqhRd aﬁzﬁ@ ¢ apRArGi A PFYTess; éuﬁt@ted in Figures

21 2%20anareﬁﬁp |11"fl GETRGhoRE Q)?Sotn@l fzt%ggb g’&%& h3063 afd qggpéﬂl&%ment of the

feet 2234 and a base 2232, can grasped, noved
detachred/ ppobaheithl prabepl4fiée Qﬁcdutsol moB0han Ase pmbwri 306 cEn bedetsched, and

2 d 22 210 ich i ke debris 1202
cactiferfit pave 150 edhiuelae (Ve Pl aM0knd pedest al 2206
carhberi@sd HieRedd an Fﬁ%lﬁ@ﬁ2 L3645 %H@rﬁpltaﬂabn@eﬁl@ Pany? #Htfations are

is | ocated between fe al so shown in Figure
possgde. Wpi ¢xampdsIratbeothhe Btﬂ@phabe p@tmeaxr@bmiﬂ%ﬁe derlaegmepp pglestal 2206

as SI%OWI‘P n ]}%1625 gk %g 155! g}vgg)nots ei}&é Jugls e%%é%%gnn gbgt}aacgg(& to tﬂe replacernent

pede%tilb&lzﬂ)(ahﬁacl“&&nce Wlth the process shown in Figures 24-26. Thereafter, the beam
2410 can be attached to the post 2408 and the contact tip 2412 can then be attached to the
beam 2410. Alternatively, the contact tip 2412 can be attached to the beam 2410 and then the

beam 2410 can be attached to the post 2408. As another exemplary alternative, contact tip
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As shown in Figure 24, a post 2408 of a repl acenent
probe 2406, which can conprise a post 2408, beam
WQ2m8/03¢@86l contact tip 2412, can be placed on PEEUS2007/078964

repl acenent pedestal 2206. (The pedestal 2206 and the
241peat 4GB 2¢a0 dag ¢uaiprisk ma tsingle exactpragsndty @ather than being distinct

replacement 23 WD 2008/ 036786 PCT/ US2007/ 078964
Stm%%@bentﬁ@awﬁz A4 2pRtRen R CHPHEN alltffrﬁiltﬂen@ SEYCA S ceMpFisigg the post 2408
and %@%aﬁﬁﬂe&h ﬁ'éjﬁﬂtéfb%e@quh ?tg)qi Ede%fap 226618 aE@d}dQ?e with the

a non-limting exanple nent contact ti
proc?é'slmeillusipﬂtatm'rﬁllgmep 2Bk, aﬁdlﬂﬁerwmr bentpaztstlp 24Rechnshecdttached to beam

t co c I 2412 i.s era iLn t
241,08 ot BE vbifing Exatng s, SETB0E 2k it AR G copiaetip 2412 can
be Jélﬁe@@s@é t@ino@t{e@bﬁl %%9@ sﬁlﬁsm HARE tépéxanﬁsl@ ﬁo%,phmegfﬁmseam 2410
probe 2406 can be grasped, nobved g@ace

can bﬁysqléfubd B@@them/@né homtﬁct§m~r%412emﬂ @daméﬁﬂ@ can: hk\evvleft sder together.
ter

AucHERFRE o 2000 b PN TP oA F2 N ofhed;toppther with o

conc{u@ﬁtle SHIRWRYE ragtcBal, WHike cdroBé tROIME 88 oP 8inkis® ot gh@ e adhesive

zgacenent pedestal 2206 in place while tool

matfzjra discugsrd POIF Widnsspaspoaewwpiivepmatseal %anA&sfetsww example,
[ [

post 208 A 18 oo 3R 28 1 £ LHhE gl Be RGO L Bve matcria

and amoalcbndictivhadesinduaitcnia, whichrdaalbe23@Zondundive hmterlal 402 and non-

non- conducti ve P?dhesive materi al 2602 can al so be
COWH@B&%W#@ﬂV6H38“ 8% 1304, repl acement pedestal 2206,

an 0 ' ad e .
a8y Rcabe? ST BRI ADGRINES b S ot o

exarfflb'le, Ilcpiadﬂ:md:nt\pedfm‘:tﬂ E20@hn® BdbBe 2406 ban bdﬂposmamﬁdas thvwn in Flgure 24

| ar to.conduct eri al 2. The c
befof, sy codugigomaianed, S Bisvik b Bl 2 aqt AEURUE0 A frags 1304 and
repla?c%ﬁl\éﬁt f)&i%st%ﬂQ@% PU! RRSRPcRdth (ﬁi@ih%iﬁé | R TR %ﬁl@ené%pedestal 2206
Siml anggm@non conducti ve adhesive material 2602 can

and fpeolich@4 pesittned | a5 $hawnt o Figare Bé, depbistivednagerinl 2302 can be

n the sa and S
cepqifFg akt e nge TR R nHl el A0 bl hos? 2455 ang ghon non-
condiRiiRe RIHREEE PB0L San BOHepdssed u@ tHowe Rdesic\X. nm Eﬂidtlﬁ?ér example of a
2602 can_cover all or part of adjacent or nea

varigignp adestvs maseriad 2602 can he ﬁiemsei%gvgt tbﬁ@ﬁlé@jioflﬁe maﬁf‘élfal 2206 shown
in Fi%pg 83 gn?ﬂ?é'%u i ef %ra{[o&h o }eﬁﬁgﬁﬁm{tepe%est 25(% w afifen securely the

rca |y connecti ng e repl acene
replap:reﬁiaﬁt @éﬂ)@tanﬂm@r td e erat30B kM optibe t@ChlaII@‘ltthe girobe 2406 on the

nearb As nentloned substrate 1302 can
repl%%aea%@dastﬁh%%&aﬁ@ vt 0t igwe241304 to which a

Pl g{akd bY iQfstrfc® BRSthd3RE: - B find! RmP B Vﬁ%atﬁ)tﬂcﬂ-fltﬁie g%_c%sbs illustrate

apparent, the process illustrated n Figures
in Feganesr 2is26 tac¢ardinpggo rsemevahbaglimerie ofs $ stemprgbazﬂ,&Mﬁchment of

PTObfgggg ?%6 rPegllgggi 1}%#525%5%12@ det %E)gegg Q%@gef I\é\ﬁ%ﬁtﬁ Bg@g ?ekr)l?ains attached
o o ke ﬁfﬁefgzg‘?%sﬂ%%%%%@%?%%%g??‘T‘F*L“bﬁsg%?ed s

end o gigplagenznt ®sf %&eﬁﬂilelair in eentgctawih marspacesr ppart diesn piece 2702.
ROssi rat her .1 h tr

Repflhine R DI, SEACRI R ntEnTpitrsCT R S350 B berween pice

2702 and replacement post 2708, replacement post 2708 extends substantially the same

distance from trace 1304 as post 2108 (see Figure 21). Conductive material 2302 can be

applied to replacement post 2708, piece 2702, and/or trace 1304 as shown in Figure 27. A

significant purpose of conductive material 2302 can be to clectrically connect replacement
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30 as shown in Figures 24-26, only the post of the
probe 2408 can be attached to the repl acenent pedest al
WQ2®8/08¢18@ccor dance with the process shown in FCTUSBE7/078964
24-26. Thereafter, the beam 2410 can be attached to
postt RO Qsitcc2202, andl/dheacoriast (f poRditdve anatthieln2 B2 has adhesive
attached to the beam 2410. Alternatively, the cont ac

propeftigspgopsiugtive patesiet a¢¢tegen alse rf@n%l@arfpzwilerealﬁa aﬁﬁ@ﬁlttn?ét 2708 to
b tt n

piecg 20 S e PRl | SRRl kTR 2 OB can have

greaRCTddUSHA00 0hda8 @6idtics2 4hp  eordlubamnPAdrial C2a?tﬁ)2;:(mprﬂlsma & applied to

singl e struyctural ty rat rth | nct
repIGEPeRs Bps) 2 By i R ter) (ST GraBF okt dop 6 create and or
strerfgltﬁe%r@ﬁ‘febﬁ/a%icaﬂc&iﬂeb‘@&&éﬁreﬁ&@&h&tﬁ'Iﬁgt IR tBQﬁéceZﬁQQ tré’&dl304 and

beam 2410 can be attached to the replacenent pedestal
or spix0Btd h3QC c dlodsnepdudtive mathiaal %ﬁ()ac@slscqwer, usdr thuegratect, conductive

mat o 28 4 S TR 357 Bl b BN GERerty discuseed

aboveX AMEHoRSh nbhghoR@Sh beAR8e.g DEREbEAL § 24 BN ith antpa@lg. tikR tip 2412) can
2412 can be j oi ned one to another usi ng any suj tabl e

be affpehied . to replacopamb pest %5(9§tg62ﬂ1@93’@ﬁd11$§é%ﬁ?ﬂ214ﬁ9y Stra%art%ample above.
e t

BB S 8RR A R RRLs BB BRI 400 opiine

cond@kfi8 nheaial 2400, andm@brﬂcmidactivet agheRiéd IngtanialbB6(020i Replacement post

together wi.th, a conductlve adhesive material, which

2708 e s Rovelimying xample ofjaeplarement B2 of t he adhesive
I
Cogﬂ@%ﬁ{c\%% 1?%?%%&1‘?%@%1@@@\{? g%%ﬂ aﬁ{g @?%dx%aqn%tlgns are gosmble For
exar@el08cfdrengn@dd @ Fand: tHmrelst 1306psoﬁktﬂﬂtem1&a1llvbb' (;lGLDdChd(bm trace 1304

ether wt uctive teri )
with 3O o DR cREESlmiSr RIS Piger o el 108 panegmain atiached
to trﬁ&nmtdﬂ?é? Bfm)te aBbélis ddgcrrad T‘B%rbanqm%‘%éti/a% agliresitN @wo picces of
material 5 Many ot her variations of the process
posts Hhohn tha cam besglap 10 p&card0pebeiiblie Flgum 27 ﬂﬁa@b@érmltr@ce 1304. In
suchr eplacenen late ede ede gOGt ar%drepreon%eallfz 1mila nto replacement pedestal
p8siPtofie 81’ v&h SRR A ﬁ P p

stru@RATOb (v HI@&I%HWNCMZB@%O&HM inrtoftagtiivith d3e io$ both of the pieces or
deposited onto trace 1304 and replacenent pedestal

adj agem bothjof thqpiceqsrespeir iy inetha spne wag ke remeccmept prséAddft is positioned
I r h

in c&?&i%ﬁ or %éy%@ent %{Egu g?l@% gl Pﬁg@grﬁa%‘%ﬁ‘lﬁ \Jcegﬁﬁgréﬁ%e@., B¥O conductive

matatzp (B()E)e dnd nioa-dohdudtivacalhtd0d matedl aeeelike pedeshdictive adhesive

ost 2408 and then non 20 conductjve
mate&@ﬁgé(??\%a@ b@é‘ﬁplé%ia s emdly an lgp Figyisrag> o beam (c.g.,
like %%aﬁnﬁlt(b? leafRMRLLHA] R theV?’e;pla%EﬁlQﬁ‘t padlgs kt‘r‘@ctﬂ%t(%rg als shown in

can” be deposited over the conductive materi al
Flguiew)shown in Fi gure 23 and al so over part of the

oS EERhe b EBEN Bl 0350 rasEh AT abE HGHTE {5 gl noted that
repla‘b'eﬁf%h@ﬂosttﬂ"@: P RP&cHOf Iﬂﬁtsti'IBO dremb@aceBNbr RPHRSMaht post 2708 of

as shown in Figure 24. 25 Figure 27 illustrates
Flguamdﬂheqf ¢ifarent izes rigd eshepgsl ardy Wity ddfaron wechapigal and/or clectrical
propg nbesgasﬁﬁgl Preur%%éu %mgn(riflp%uroﬁrfé ?S%J}iza?&f%te edrlle%?t {;epf'ace a damaged
or dgtheted p2didtar(ssg e g & raﬁ-l)lcd’mﬁeﬁl@ kst ﬁﬁalﬁzﬂe@s siz&whdashapes and with
pi ece 2702 of post 2108 renmi ns attached

different properties are available. In some embodiments, such replacement posts can be made
in the same process as the probes attached to the electronic device were made. For example,

replacement post 2708 of Figure 27 can be made in the same manufacturing process as post
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to trace 1304. A repl acenent post 2708 can be grasp by
tool 300 and positioned such that an end of
w0 epBasEsent post 2708 is held in contact w t hP@F/US2007/078964
spaced apart from pi ece 2702. 30 Repl acenent post 2708
210& aflprbbe Qil@edf Bigake 2 haSimilarlyhreplaeeiet Heamarielg a hi¥e gdhacement beam
tween piece 2702 and repl acenent post 270

2019 eﬁ FravgsrertA 384 12087 08 deffrantouzes anet %P?Safmdywh alitferppt mechanical
and/g élg@tﬁgﬁ PRty @«fﬁ]ebelé%%nﬁﬁlf&‘?ﬁ%d 2198, ? %Sl%d RoHL 8wk the need to
Co al 2 ed to

uct i teri 2 can be appli
replacepl dim&lg,fedlbr petsthed 108he amses;el RiIreR; ofamplacement dcemd 80different sizes
shown, i n. Fi e 27. nific puy pose of

a
and SaeoEo vt AHF B’ D de ot §bleo oy I 83 yembodiments, such
repl &RRRRCHcahRNlaA AR BMe in2Re mg%&/em7ﬁﬁ@ robes attached to the electronic
PCT/ US2007/ 078964 post 2708, piece 2702, and/or trace
deviggosre nfad@orfauwamelenmpéacpmlemz  RBK) aflhemirese20A and 20B can be

ve nmate so function
madf P RS & a0 PR SN B T2 580 1350, andl or
tr agemddded DEsVeC prRBUS 106/ € 388 hasl V@cabehiiRIFigBE27-27 can be non-
whi ch can have greater adhesive characteristics than

11m1@@ﬁf1@£?émpl‘35e0ﬁ1ﬁﬁ<éﬁwdlel%@® 1QGaf Frearesd6agpladdigioporeplacement probe
o 2ot /

806 Er? E @?e%{f Tq §8§ %{: 21 ?glg{lﬂfn ar%%% O 1€ gﬁ&?ﬂ&{% %gectr?cgfj eRent 306 as

can f@tahannemqiedmlmeuttumnlm rep panertpobt 30891 repla08ném post 2708, beam

201Eiece 2702, trace 1304, and or substrate 1302

d comfactdin LU 2adagyray 1360 Repkognens pedesti 229 and probe 2406 can

also B QL &t qrnﬁ g%ﬁﬁlﬁ}éeof x@%ltaférhéyt e?egg%al NeRegofgutik \lee traces 1304
mat er | a I e cured as generall

can b¢ scmj-‘l;lﬂe‘dng @knnmies & tthongl 104tin $howes, 1-6. Hestmou{Ebg apparent that the

like t
procyh dfNlhtia s ol e fiskines $5utyBnaf 4 yilg ecneralized
proc@ésslﬁuﬁﬁl%ii inFi@dYs SleMMtco et Pl Rr AR es, variations, and descriptions of

Al ternatively, the beam and’ tip can be attached to the
the prep¢saesethomn ipdsguey & 7pare aipplienbipisl the rpgocees:ﬂhh@tr@tﬁd/en Figures 1-6,

and g@égﬂra&ieﬂ%t%gsé ﬁ%‘?&{ 10?1%,2@ ge?uc;ttﬁove %C{HGSIO\(/?%S% f%%vrn m Flgures 1-6 are

applE4BIRPb aleqfro@esmmlm@manh Fhas&.7-7ne process il ust r at ed

|n F| ure 27 is exenplary onlg and varlatlons are

chi! clogpents) B0G pEgpotelimited do cHy BIgRPH Pibc §araher types of

elec%l%gl Q'él%? éﬁF{(})@ te%%gélgborﬁtﬁcﬁa%%%gy 18@%% Ialsg rb%“&fc'hﬂ fements. For
exarpist alﬁctesal demeds 106 q@ashs cép%ﬁor@,aﬂ:srsenal chodﬁst awhteleks, transistors,

to trace 1304 after probe 1306 | s de}ached This can
integrated el s¢ %ﬁ» T 1820t (1Al piretiesieaient 96y qospgnation of the
f . SRALAS {105tk 40 plitAihe &7 th
O TS Ty ace 1aig P C G2 SRNE, | polLaeRg o the process
illuspretdd st Blgusisriu@ truwkich elvetrahl glements 166 canobea @l cxaeore nircuit elements.

pedest 2Q, structure. 170 (see F| ure 17 an .
g@ﬁ‘fﬁe%@dq “ﬁ'&%t%? FOTtQh e ey S Etgp %‘f?éf lcﬁb@%scompﬂsmg a
subst@efte 2800 AaRRlcchRbly 0bndkbvPieeamIIrvergiic sh él@@m@ fBuit element
way that replacenent post 2708 is positioned

2804@@@&3@@& wngd 1@6%@@1@1@9&;1@@@&2 Hosubpirgts é&(?(bafm the electric circuit
elem%%%ﬁ (}éﬁlﬁo nrtmgngeH & (§2|e I%Iagle’bgﬁn éee[agho ﬁg’ugtr S alsuk)sql%t[e Eé(ﬁi %ccordlng to

somenembsdimdnst dfvide adh@sione Figateerioal-328QA)steed ah ReBmPRry method of

appl i ed and cured generally as shown in Figure 27, and
replagiggner( atiaphingr 1) Fleetreia opPROFNtcAFOFinE e aomSd cngodiments of the
invedtSR! acenent pedestal structure (e.g., as shown in
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Figure 20A). Wth reference generally to the processes
illustrated in Figures 7-27, it is noted that

w0 epBasEsent posts (e.g., replacenent posts 20B0I/082007/078964
Fi gure 20B or replacenent post 2708 of Figure 27) of
di Réferrmatfirst oetigans 28 hapd 28BN Tighird DS Alishdes endp Vlew and Figure 28B
nmechani cal and/or .electrical 30 properties can

shows @él%ﬁ{?ﬁ%ré%%ﬂ VAGHY Op A POt P West i@ LS Uhets tSle?éVIh gdrgtrically the

substhfe Q@@é SductRe g8hiage 9§O?reﬁﬂeanaélb&ﬁ§ ’c1r@u1t clement 2804
varl ety re [ acenent pOStS I n IfTferent sizes and

can l=hapebkedatodthed tetminads 2862.eAthe peropeals 2862 aae bawhictraklly connected by

I.Ln sone enbodi nen suc C osts c e ..
clectigil *CuERE: sive 2805 cbodetECy fe SHRbiule it naad avhich can be
embdd&d € @ed 5@kt dBI0C € ANBHR TR tradeQ 2608l & disposed on the same

repl acement post 2708 of Figure 27 can be made in the

surfagapietherawstratst 1800 ng thertomeissls 238008 yetzmother 2@@8&0@6&‘8@8 2808 can

be aileied G A ST S undi 2l PR SRR s e

befApstr20 LB00f high s be Ak 3nBstZB) 0D arll §iftefr@B8t108i aaSikewise be
and shaggf and with different nechani cal and/or

like subgteate 220 —neB e rny SPcdrubrdrapy wutapls dprawsedn elgctaprics. Non-limiting
exam%'[e% ts&ﬁ %‘ije sc't%s{r%% 1n‘éﬂ1%@ atsnﬁst&?ee% \Lﬁ’lch FE@ H%FIZY é‘oﬂﬁgﬁxgeegrobes (not
detach ari ses, variety o cenent
showb?&fmattamheﬂ f S&ﬂe AtsubitZes cdn Bfmdals lmﬁme&nmtbrwletvhse that is used to test
dlff%?ent properties are available. In_sone

clectioptsodavigent 4'or SHRAPIey hs subsiaimeanobepart OA PERbensadd agsqmbly, and the
probés%n%%%nﬁé&@@ % odtradt Qd@&%%ﬁﬁcd?lﬁﬁ&ﬁpﬁgf Blootthgleflectromc devices for
el ectronic” device were For exanpl e, replacenent
testingethim A6 Or Gfeviéegur@heﬁﬁ@n -Andti®0 Bxamplebef sodalde isobsttages include a
rin rocess. as probe 1306 .0 re 13.
somiGRAHERT POGE by e, TRoRG e e SBe o 536w TSGR substates
etc. 1N Figures 7-27 can be non- 10 limting exanpl es of

el ectrical elenents 106 of Figures 106. In addition,

r éPleadlestintcitprib sl meBn 880 e hepr clpctrnie sampencat suitable for being
attac%egigtol %err?n}nla ngS?glaggle ﬁ%tr eg%@f a ogtl}rﬁfé]?lgtre&laca%éelfe sql‘l‘atnble electric
01rcufte¢1brﬁ61&m804 pasitide Q@}Q&Cltﬁﬁp kasroNtiodestswaicdss, thesiftors, integrated

2010, and cont act tIP 2012 in Figures 13-19.
CIrcuRéblp&c@ﬁenEorﬁéwap disQBsigRAng ilhKE abapEleckir cigquifeelggaent 2804 is

C
ittus A skl O FE AR eofl RRRTERRAL: BOGIHiGRan be non-lmicng
examptHS -dfi aiedticyd lexianpdpamtall by arditloalis 2802. iAs fHogur msFigutes 28A and
e_apparent that the es il lustrated

shoul
2834“?? ﬁ?%gﬂgé of orp'c i@glfneﬁsunt. qﬁm?qﬁgggﬁicesﬁ%%ﬂa&heéj fethggsrainals 2802
of thdeRBLRlk 2800 W&C&%ﬁlp'lé l s tyiateds i chi 3y rs%’?deilea6 ‘brazed, etc. to the

Moreover, all characteristics, variations, and
termidels c?r’&OQtofdlhs substrath 88Q0. odestles ®hﬁgmratwmsF1ngwh@b the ZFectric circuit

elern%nrt§88£) gs:ql Tk:)qltreogﬁzgcrotggfogg N -esihalu\lflaga}sptg%l ¢ e%rrlnﬁﬁ oglflﬁeeeslectric circuit
clem&RIR0L Rl 88 Stt&thed ﬁ?te@rﬁlﬁﬁﬁﬁ%(ﬁhﬁ\ﬁﬁb $atncFvaH RS plhtd 28N € are attached
O applicable to the processes illustrated in Figures

to termipgls 2802 o Figuees 2§Aeamn?c8£ 1mesoareecmlestdimpnts tthe cleetrisally, gonductive
plate;’E_%)an Coméjrlr'g% glclg g{ be eola%erﬁ 0 %:mg SI' (P%%ren ﬁneaaﬁs oelbgnent S
Ci Th"dllet’mﬁlhﬁrﬁg@tzs—wllﬁ@h calebarrmbaemﬁhﬁ@tlomaif sebRABNLS00 can be any
106 can be capacitors, resistors, .diodes, swtches

termipplapatalle dpisuse with the substrate. Non-limiting examples of sultable ‘terminals 2802
include pads, bumps (e.g., solder bumps), landings, posts, probes, etc. The vias 2806 and

traces 2808 can be any clectrically conductive structure. Although the electric circuit element
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integrated circuit chips, or any other electric
circuit elenent or any conbination of the 25
WO 20089ai78g. Fi gures 28A-37B il lustrate several PCT/US2007/078964
exenpl ary applications of the process illustrated in
2804k$ ngﬁS1n1F1@u1‘é$128m lagdh 28B Qﬁﬂfﬁv&fb&ionﬁbtﬂfm&(l@ Ale@s 2810)he two terminals
pore circuit el epents. gure 28A illustrates

one
2802a0fpf8f: tSPlaWa&f 2300, dhe ﬁ{ﬂcgwl&uétc?lﬁlaﬁmc2%¢a@eh%c@0re or fewer such
a

connE@IRRE LT Oéh B SURBL] 8 SiACHPRNNCE Rerfh S [0 E21kY terminals 2802) on the
substedte 280G. FaBG4ampleatft dedted cirant cleingut 88040 8Aa anadsi@OB clectric circuit
il ate th ubstrate 2800 after, the el ectri.c

clemgt, 8504 “Cao iaiudi Arean by (ke i ndies JgpBplsy 2802 of the
substRgemgset ached fromthe substrate 2800, according to

sonme enbodi ments of the invention. Figures 30A-34B o
i | Altlarught tevoaterexeshp P80 vies B8E6,04nd tregssadiOfgamst one electric circuit

clem@y R B0 Ay 5 FELRTG, FROREBSIREO5Hh B b WMy more such
termiRéI8/ 248200140 ZBEK 4tradBef BHORI n@d f dle&tic tdrchit9ele@sntd 8280and Moreover,

28B Flgure 28A shows a to vi ew and Fi gure 28B shows
additjpng} demerdp gysbasaitacheshigl thy ﬁlgwtr@tp 2800 0F et axamphe, glectrically conductive

r | call

R e g O

termighle @802 )¢ whidhduitirnehe tve rattacﬂﬁﬂ)fﬂo th@a[lb:b&lte&m(m(; hetlsuch térenals can be
term nals 2802. The term nals 2802 can_ be el ectrjcal

electre%%lafé@fné@t%vosﬁl@fr glectprigrlepeats{agichpya) on aswibioghs %ubstyrate 2800.
I b

oA cikcfiR UL 9804 LAERS of SHF belL BarfiBftd? For oxample, the

elect@@ @Brcuidnelbreemdi %ijlélse@h ba inhmtiseaty osumfregionhlly hietached wholly or

8 he, term nal s 2802, et .anot her
partid] By B vao el S8 R Cainth D508 Ber i AL Clement 2804 can
becodEACE: %k&y%w@&&s@&@@gg@p@&lgaﬁletsﬁ MhBR! 6t \%%O%e electric circuit
Substrate 2800- whi can be |ike substrate 102 "(an
clemeni B0 dﬂteeomaszd@margelds Kewnis be bieswab@e ta kepais pisgeplageethe electrlc circuit
dmﬂZ%g%b4can be any type of substrate suitable for use in
&t ronics. Non-limting exanples of suitable

SUligtileaDeA dnd QoBOidlusrfe Bt Jubkteatd 080MAEd tht elettidriakdniponent 2800
conductive probes (not shown) are attached. Such

and the karmingdse? 4y8 bﬁ@n fletaghed f&mﬁ%ﬁcwstrﬁ@\;lﬁ% ﬁﬁailsqugsed above, the
electr%‘ﬁgcd(%o otn%ﬁtt280%l Iﬁ%’a %%ol?eeg%\é{a% e?‘d for y%%@ge%(ﬁ ypotsglﬁlg reasons. For

e can be e card’ ass
examiplee thepgledigs crarit demeatrfdgunadhdve teomhadimpgds and a human user may

r diies or other elect onlc devi ces for 15
have tdéga@ﬁ?fgﬁteh@%ﬂgeé i G s I Ne S Hon AP PR grample, the clectric
circuf IR 9804 n%;'/' fRRIReS UPREEAL ﬁ§d\}e?t%hﬂij§j?e &, the electl;lc circuit element

sem conduct or “substrate (e.g., a silicon wafer
2804dna) havobganaaidcobdly tanes ;rlppcxbfrgmmubstmntb%(}(ht és,anottcexample, the

The electri.c cir. 4 ca an
wrong o pERRHE i Elstnedl S ine? e SR b &R ueshsg tpghe torminals
2802t efdrinRad|Sctdd @@c@ﬂel@nﬁh‘tb%(ﬂ%@y BBQ0pecNaRtchii®Aallybtached in order to
exanples of suitable electric 20 circuit el enents

repla%amﬂm certiect ¥sarfi destronicreasinonoits, ngnatsidl@g of @Wt@hfebsy the electric
01rcu1t e‘fflenn‘?eln%%%g% ’waals ncfe?a%flea& G%fiie ] Cl’é]ll a]?u%% haV c1:1tprart1a111y or fully also

scussion an

detacﬁbd CUf pariaftireittacBR&)4 hemar lubeisﬁlayahe@b aétaale@aﬁa@ﬁlth@ fsubstrate 2800
wiith e ectrlcally conductive plates 2810 (which can be
remapyRe PQrHPRS ghe terminals 2802.

The removal of the terminals 2802 can result in partial removal of portions of the

substrate 2800 to which the terminals 2802 were attached. The result can be, as shown in
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exanpl es of electrical |eads) separated by a
dielectric 2812. As shown in Figures 28A and 28B, the
w@k@s®378810 of the electric circuit el enent 2BOHUSHNT/078964
be attached to the termnals 2802 25 of the substrate
Figuik8QOA dralr 298X eiidse29o0thia the ailitesak8I00calerd ¢hs e 802 were. As
brazed, etc. term nal s 2802 of the substrate

( to the )
also stwon iny iggien P Actitk 7Y tBe ihgles 2902 Gan chpeseheveer3%0e and, in some
instaf eg,ﬁbﬂrﬁonseéfeMr 8% e A&l Ber 0&1t1901{gﬁ?ﬁ1§1ﬂ%§‘§98ta*ﬂ8r29B show
than a capacitor, termnals of the electric circuit
one lelledoR wh8@4cachncroendt2882 Hed teon,t@hen malls 28@assiblet Her example,

sane way, t hat pl s 2810 are att d termnpal s .
ratheB 375 90 efesholl 29 e oud Crinal IR e BrdreleohRdn the non-
limit@k %ﬁarhbwemetéfaq? Eg@lrés\/@A 384 @él?}, &fulGAB Sﬁl@lﬂ@}rﬂofi_ﬁ) e(ﬁ@tesh%vn) can be

nore layers o sanme or different netals. '
createdemireread rR8EH- WHIZcass ans Beothick exanenrled seateshalemben., like hole 2902)

substrate. 280 n _be,an t ergyonal sui.t abl e for
may GRS (AR QR RTY ratF s "Baieh s R poct i or even any
of th¢ B618% (B¢ Shal802902) NAlsude aABS, vabtidsof ®c @xamplelsBe¥n in Figures 29A
bunps), | andi ngs, posts, probes, etc. The vias 2806 )
and 29y in sprae étargeg opant He taRyinals 802 inga 1enagonhialky pypartially in tact

on e 90 e L ekIB 5 Bk b A U € one or more

of thd-tepuiinas 2882 naayde8M oni thb sibwaraed@80ect i ons (by pl ates
2810) to two termipals _ 2802 of the S%E%%g?te 2800, .
t &S B18tpRadcalavec hileures) Yhnnt B 28psraare fsr@cgfonic component
2802/ Y346 omE PRBSEHARS inGa@tioRe attached to more or
fewer fermnals (e.g., like termnals 2802) on the
s ubs shrestrein280Gres BOA apd 30PBL e filli hatetielciG02cagibe clapesited into the holes
el.ement 2804. is a transistor, electric circuif 5. ..
2002 1§ Yot SBBENTERH. PrcnaEota Ub B A PSR Rgeg dnto the holes
29021tB L8 er RS é&@@éog%%g% & a &R 2898DIHE & EmMABHY 30BLLAR WG ANy suitable

two term nal s vi as 2806, and traces 2808 and one

matesilefor fillmgailk eruiart ofed eate AP0 @Blpratesting amneinesed posties or portions of

284A and~28B, substrate 280Q can have many. such .
o ragt PN RRCPES S L B SE 07 o S BR3P B Per-conductive

epox$l rwiableeh@nwﬁdﬁc@&o&%oxﬁ&r BoMe , witkbua dhitdt®AaABLEBOND 2035SC,
enents can be attached to the substrate 280

I 0. F
ABLERGIVIP Q028N 8 c ABLEHOYDBHCHe 14 ek BERG 202 12851 EPOL T RE Hs4, EPO-
bed : '
T3 Sy My 9t 53 ST Bl ELOARARILS: bsome
exposdln abnatdndadted Em@xy hansprbside atrac280&nhamdmsucivhile preventing the
termnals can be electrically connected to other
“mm%§€€1$%ﬂFﬁt%$%W%nts (not shown) on or within the

SURSE At ErafBR0 3040 %aﬁlc%ﬁltpﬁ.ké: aClur31é tma%t?a'ﬂeﬂiov%ﬁgﬂfo‘f ample, the
be or can becone damaged. For exanple, the 15

matarlag 3002 © i dapositedah dipitt ord86% fomm ahe tHentceredi arbatdepedr Curing can

be oo R At b BersedEe HRGHr OB p el emefatas fo ¥ A time. n
som€ kfibelimcdtse RMcadRO4arf B ac&ﬂgﬁiﬁﬁ‘etp@nﬂo*@[ngbi R&RE 1 (kRe air) over

substrate 2800. Regardl ess of how or why the electric
the arpg eypterial wnkogured OHohFEBYES tl@ﬁalp@@@(gasiogn ﬂm)putp@lt from a nozzle or

esj.ra to.repair or replace the electric circuit
ozl R05 sbATESRT o oliral BoRE S o B o e Boncd near e
matéHap 3008 tad 280k zakt 6f theheol@as Ot Hotite] iBQRP iRestion BGE material 3002,
causing heated gas exiting the nozzles to be directed at and flow onto the material 3002. In
other embodiments, the heating can be accomplished by heating the substrate 2800. For

example, the substrate 2800 can be placed on a chuck, stage, or other holding device (e.g., like
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and the termnals 2802 have been detached fromthe
substrate 2800. As di scussed above, the electronic
w@eovposssd 2800 may have been detached for anyP@f/US2007/078964
several possible reasons. For exanple, the electric
holdéxig ttlicturel1e g mthid8Qkermydihg yeudieeon®, damagbelc @tdhRrature control
human user may have detached the dana%ed electric

devigg,speh s aeh%nﬁsz@ewer penettherubstralipiPe) cimbe plperd: injag oven. In
Y,

still I%ﬁlgp \b/lglfrﬁﬂtﬂcgfnnteﬁis g‘i@'ﬁ%at%%} grﬂg aeég)?t}‘tﬁtéa{?fg)?r%g g'ﬁixﬁlg%@ ﬂeated gas and heating

the ﬁ&@ttatﬂﬂ%SOﬂav}n 8k nthac embbedinaintsy tho substrateri&ﬂﬁemiay nmimde a heating

subs te 2800 ot her e le, the wong type
clengt Rhishirs £ pria e At S8y have Initial 1y
bep: alhachrd t&rﬁg@rﬁ‘ﬁré %ﬁ‘&lf@l Sor 28Pidg enf déﬂ@n@' &ELtht Cparticular
circuit element 2804 may have been |ntent|ona Iy
chara@@mtmeqf thortype @é matayial pe() bateg turcey Intyome cethérmenttWi@ time and/or
| ect e nponent ardl ess .of ho
tempa £t DSBS R T ERE P RAB G5 2 rmP QM Wb &% o join ne
clectti€rdiicial slcd@R 288y Bavr kesinparisoal by te stibdtaye ai880. In some
detached. If partially detached, a human user may have
embaogimeihdbic fimerngios tasnsEtprgtcan 280ws thaarrime aed/poicpipsrasure to reflow
r: Y} e I
o sofffo b ST Faflihf Lo BT R SockBPoib@iCbse 2504 1o the
termisiulls 280 21€ tHiBGBstrae BROE hNohdirhieingierahpladBOingetirges and temperatures
The result can be s_.shown in 29 WO

attach

for C%@stﬁe%@m@em%ﬁp%wob? BPraoaor f1lQupeaics9A and 298,
hOA \kéﬁo%el ﬁlltxlﬁ eﬁh'lbgbéz'ﬂl? d@&QQSeHh@Jo%etJ&ebédﬁ% Mdilohductive, fill
2802 so shown 1 n Figures 29A an B, the

matehall ¥92 Z@@Elt@am\@kpb@; eletthieally esdd8i\e. drvat examp]goﬁﬁ material 3002 can

N SN ML E N IR AN T

dlscu§&@lrbe'lcﬁ§)ml“ﬁ@|ﬁ1121§9t%nh‘la§b()bec%ﬁ ,acéﬁrﬂﬁgly" lfegﬂhbtﬁm@ra@ or similar to and can
possi b For exanpl e, rat her than one | arge hol e

be dmzced\mdecga@ hntélnemamm op 8Rilpra dndpaen af dbe shaanali that forms the

th d d
repla ot W 5 0 RS Eh 0 ot “shown) “can be

Crwatter il edereul B%Ms%h@uc&g@ 2)r ﬂ@t&corﬁﬁwﬁ@&dﬁ&fepemd on any of many
exanpl e, sone hol es ke hole 2902) may
posmbL@tféﬁerSt For ﬁé@l@glezébsnat%ﬂﬁé 39%§alhbft yolretedigdn q%giuqﬁw if vias 2806

are s Oﬁt@%ﬁgég%agyd@d thglfegc%% i ﬁé?tﬂl\r/agpxxz gnétgfn rq%ileqrshaglg 1? vias 2806 are
strucsidiynsound, Fil e esiaPBA2 1adn dodel288 to hre oR@ndosivances,
one of the tern1@als 2802 may remai n whol
t

paht SR, Rigpes 3 1 Aokhck HB. Jeipfaggmans tesmigsls 3102 on be formed on the

substBROBRGY. FHE I?ep\{é?crehféhi %ﬁnnﬁ[&% 1\(i0) dﬁﬁr‘tfé RHRREd %%@Mﬁi@&f electrically
one or nore of the termnals 2802 may re

condsutbstmatealA800e streémn dre:egbnamd)\ae:a whage tles teBRAaB4AE02 had been.

illustrate r.ep elec ronic onen 2802
The g ey b E e BB O AT SFRYRLS ¢ Rt b Sujble materia
that SNQWRidaly Fdoﬁbl'l!ic@ﬁeg@n@ﬂ&l ﬁ@lﬁmfaeﬂca&ﬂﬂle oRLanit@lc 394 aBr forming
be deposited into the holes 90 n sone

replaefrm@m itprennals 3492 lSe%BQle@ﬁé%lbthqndUCti‘fﬁan@PiVaISUE@@Q conguobEe epoxies
1nclug %ftn tsﬁe 8?ncf g%lteg esp h cusFﬁg a]l'goxie w erépéctt] %@Ecnve material 402,
1ncluﬂfhga’l’/117ho$1t| litnafatien AIEIEEEI(DND Z(BDSCl ABUEBGND 2100 RaABLHBGEND 2300,

| e 2902 and]protect ng exposed portion or
EPO-&ﬁQ EO’?,Q§6OEPO EC E-3001, and C 3104 discussed above.

The material that forms the replacement terminals 3102 can comprise a curable

material, allowing, for example, the material forming the replacement terminals 3102 to be

31



10

15

20

25

30

a trace 2808. One non-limting exanple of a suitable
fill material 3002 is a non-conductive 20 epoxy.
WE2008akd7€6 non- conduct i ve epoxi es include w t hoRECT/US2007/078964

l'imtati on ABLEBOND 2035SC, ABLEBOND 2025NS, ABLEBOND
depo8U7iB, lighal bBEED: 2020 i ,thdnPéxrddEGr Harten&POThE Ekatédddl, that forms the

and XA80215 di scussed above. |n sonme enbodinents, if
replaggient gremipplyced pEBoRw bexpiebdn the Hame @ntitiler weanner as the fill
mateBROYY2can provide structural enhancement while

preventing the traces fromshorting together. 25 The

f i A$ alvatsbowalin FoQRec AbA codliBs @ Immwnabuevenmatenhlacta,n be deposited
betw G BT iy RT3 o B il A WO essiigeete deposit 3104
betwbi@ U8 @@ﬁace%’t RImEA 312, ACRONPI-L&THREHRY ddyedt 13104 thE comprise an

material 3002 to a desired tenperature for a desired
adhesiverand, lap wikd berscambadhetp adksre e epliesatanhgleetzin cireuit element 3202 (see

oo RSB LR B0 TR0 S B ¥ 320 o

be a heatledtig@exanplc T DuUElpeticdl re@éﬁl@ltEOMﬂeﬁlaﬁflel?(brrHéldﬁioﬁ&lly, the non-
i ke 302 configured to output a heated gas. The too

condpgiiyerdepps i3t Pbcar farctiontasean prgtlafing bagoupreypefinghidic material that
forrn%' ﬁéezrj nﬁ[?%ér%ltleaqtt I?%HBI%% 3 %fsrgrﬁg QAQQ% ?%eg{a%g tdgg?( Ilﬁfls e?e%%]c%ﬂy %flortlng the
replaﬁ@ﬂe?ﬂt asrntinalpe3 102 remet o cthatotlesrd Thowatsiad thid efoﬁ‘ﬂft éid abn-conductive

. In other enbodinments, the heating can
depO%tt:éb% i1y h%anwuﬁgﬁ% mderiah ¢h %J%taﬁgf%vezef@@em% .and/or is electrically

non-&HATRLR: F(t} E@I I : ﬁlggéggt@ tl’l:a@rf Il?i% e arfb%dco(ﬂau&w%rﬁé‘fagsn 3104 can

stage, or oth evi ce
com230 8hd) 3BT 61 E’ﬁiilabﬁd)@f‘fdl%&%ﬁll ﬂnatledaln@O(ﬁt andccar ee ddi@pited and/or

ich, like. oId|n 1 an include a
cured Wb B g Rbs AT iOE™ heator . As
an@tdele EXRhénts, ttﬂ@n&il@éﬂcfu@ﬁ@e 4&0it aa0y B B REAE bBfore forming
an oven. In still other embodi ments, the heati ng can
the r¢pdacgmeohisimanaisohl 08f Iﬁloélwrmglb@dh@qﬁsedh@@@ mmiuhte\a?t dapgsit 3104 can
be fot hee tSlr’Ia?srt Bgtgte%zl%neoufskfc lvnl | ltllle ?iéé)a%e [ ngnqul qr?a .ihgilln still other
ernbdii&ﬁerh@ Mﬁ@%e&ﬁeﬂﬁ@fmﬁlbﬁ3 BOJZbSd;nr B ﬁorﬁﬁaothe-liﬂﬁ ddnﬁﬁctﬁfléd;ieposit 3104
tenperature required for curing can depend on the

can thegy hq fogned ang pagthertreplaeamens teélﬂllltall]élq%/‘i?él then bgfosmpdy
30&35 %%1{191 lglgﬁr%g 32Anam§10§§?h éﬁ?@rﬁtt %]?681}‘{& cutchﬂ%le%% @502 can be
nper a S

ur e be 1es or tenperatur
placedfonathﬁraeplfic&ﬁtem tdﬂ@uﬁtsO?«:léRSanﬂCthg: depfbstthiel 04 eweichrcag thus also function
Gl r.cui el ement 2804 to the term nals 28 of the
as a plpffirn for supnsgiing WeﬁP @ﬁ%ﬂtféﬁcgwo%ﬁ%%ﬁtrgemgﬁ%z -t Fofgexample, as shown
F LLIN SPERLHE ¢ ARnREt E@rﬁ B2 Eéﬂ@orﬁﬂ% of itor h
in 1?&% erature to ref q%MI a sol g? or ot her JOlnlﬁg capacitor having
elecmmllsfrqoaﬂuqls/e@lates AN 0daspatated Bl edicldctricimateuint 3206e mdingh can be like

the iy FRpt FgmeSEmPe iR A e bBhaa Rl replacement

comﬂo@lént%ﬂOQ Nén &1 4del lon"BE @&f Men3APZra PP 080-MR0rchREement electric
2-10 mnutes. Although the fill material 3002 is

circulj clayues 402 lsov de asasped.ngorvrsih 2od/at bieldi ipeosition by a grasping tool (not
can ternﬁ%krely be electrically

ﬂm“%glﬁ/ I“%%ﬁnfxmﬂgha material 3002 can be

| i InesoinixecriBd dinicads, Ifhtihb rEplhEEndhe PErateTe 3102 ahdon @S non-conductive

3102 in Figures 31A and 31B (which are
deposit 3104 comprise adhesive materials (e.g., an epoxy), the plates 3204 of the replacement

component 3202 can be placed on the replacement terminals 3102 and the dielectric material

3206 can be placed on the deposit 3104 before curing the adhesive material or before the
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di scussed below). The fill material 3002 can
accordingly be the sane as or simlar to and can be
waelesnsd’edd and cured in the sane or simlar naPCEUSAST7/078964
the material that forns the replacenent termnals
adheﬁi@ﬁnai@ﬁll diisc us dadeine! MMhis 2AniWetHrematetibl thanf@misahe replacernent

002 i s conductive or non-conductive can depend on an
teﬂmaPlSr%éH% angygs Slepneteriaicelong depesit Parman @rovidl i Igatt apgadhesion of
the 1%?91%61{:1@1{{ Q@rng KEL PRt 'Eb k}ﬁe ﬁﬁ’aﬁé ' 2’8%0' f oy BtherB odiments, the

are structur y damaged erefore structurally
replaveadnt t@mihdle 330D eimd/mmrthle; de}bos‘vtl bk()428®6 @mrteprovide any adhesion of the

structurall fill | 3002 can be sel ect
replaesniii cgRo R oL b6 sl BR A0 T T ahep) o Rfanas 4202 can be
the shi@PltA%ECHE @ltect‘ir@l{lmcﬂﬁb§n@nlgg 2R84 oquJlﬁlﬁéﬁggA%dtf@B %’ér example, as

substrate 2800 he replacenent termnals 3102 can be

discuSmdndzﬂ)Vb,ythé eqcb@gm icrrguitielosicat 2804 ghi Yoo & ormaiden wead the replacement

he substr.ate t he general, area
compeRT 2B R O Ss oRd Re Pl B IR S i EP P fingnt 3202 can
be atdiferchoryfe bERIREEMENonihehNMas Bd Q2ect@h chEui@¥ement 2804. For
suitable material that is electrically conductive.

exampife Hhde-dlecopicepreneass] @884 was quicpistor.chagendaqegient gpmponent 3202

e 8 B0 GLRAOP Tt SRR OB IORE LGP Yy o e
types ofc¢lsetnanyoraportens ot bigivieveitie pepare s thesdessediraliogement 2804

with respect to. conductive materi al i ncl udi ng

(e GRRRULOT fFﬁff’tPlétdilQ?ﬁ WELBBENS 93 Gé?gfatA‘%EE@é\@%f%
ABLE %ureéE?j% TRy SErﬁé Qe%g{dlgsp %fT\!v:'%a‘{fr:ergtﬂQ te IQ{%%ent terminals

CE3104 di scussed above. eria t for
3102r mplae emgnadhegpmiafiahs pRit& 32 oﬁmhrqarepd;a@emenucmbp@ent 3202 to the

repla{:r%tgeet{t Ié%h’é%ﬁ%ém% ?gtﬁlﬁqsﬁ%trgt%beqr 6ﬁeb§ep0§11 W adheresmhe geplacernent
compeaOf/ @ﬁ)@ﬂ%@h@%ﬁ&ﬁ@@ 0g06) 78864 adﬁ@sﬁ’&bg hfa?éillal B302 Qb Ql)e Meposited on

paste form and then cured or hardened. The materi al
and/CtrI’ﬁHOqudo thesplates 32|0ép¢fa&1@rmpka0¢re¢nh wmp@nelatn32woz>ncm/¢iearound the

replaﬁ;ﬁr{legnr tea 11%’)3%%? a[dg 10S %h\ﬁnﬁris o) %%1 as }S\E%(# dcaélltg deé)osned on
portiBH3No A @u‘@sftﬂa‘tb%m Bdat @lhe fe@l’hc&ﬁeﬁ&ﬁﬁﬁhhl@d&lO@ HRIWOVEBE first adhesive
t.he replacenent termnals 3102 to forman electrically

materigl2 308 fan dei dﬁe%}@sm poriamyof he replesement corapangak p; that are near
the pia%sngml SA %ilg%%ﬁdph ? 1@8 glfﬁgtl a?/dﬁ %9@81%{&121?’%% gaglln%e to hold the

I Se an as w e seen, can
repla&dh@l‘t eclectrie pli@ag ne et 2207 ite bt rreplia¢ensdne nermin3d202102 and/or the

(se i gures,.32A and 32B) ta th bstrate 28Q0.
Subst(a&%gﬁ%@ AR 1R fheciepiagemaet deminglp gﬂr@ﬁ@@@w &m @dhgsive material and

provﬁ@nsolnﬁemaalllé@%neﬁ?'mé gall&Es aﬁO@ | @fcﬂ{e' ?cﬁJlac%hl%HP Rbmbonent 3202 to the

Al'ternatively or additionally, on 10 conducti ve
repladapoy |t¢mﬁﬂz0ﬂ3 t@harfddorcthe dnpass 3dﬁ4 |adhfubsth|e mgplbemrdng component 3202

to Py R0 BS T el el agBt in bR ider R RR M thesive strength
to sc@hr8Cthé ipfadd Y2(RNer thenN@plab&merlt &RhPORERM20L &b the #bHacdhR4t terminals
one to the other. The material that forns the

3102rpsfog dmgnlaw@ent d@rpn@lqnt @40 dbnmsubstrain 86 t abl e
material t dhesive properti d/ o
ol SLsome gﬂ 8 1rnen ?10 nfe { (ﬁlegl aterla?igrg? gan p% gISectrlcally conductive
and o8t BE Idaibosltb@bvélodﬂaisarbﬁﬁi therel &cdriehll ebhneetisipidivten3thi@dlates 3204 of
can
the replacement component 3202 and the replacement terminals 3102. For example, the first
adhesive material 3302 can comprise the same or similar material as the material that forms

the replacement terminals 3102 and can be deposited in a same or similar manner as the
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15 conprise the sane or simlar material as the fil
mat eri al 3002 and can be deposited and/or cured in a
W@ 2098/084786i1 m | ar manner as the fill material 3PORUS1007/078964
some enbodi nents, the non-conductive deposit 3104 can
matddal filgat fethd efcoreplabenetngrmihbie 316p) aI(f&HelﬁifrsttaelhE@th&tenal 3302 is
3102. In other enmhodi nents, the non-conductive deposi

clectgipally copdugives Grendept agdherive rmalenigll $ 37e 5es 1Bpthnibeft tﬂrf‘e feplacement
com‘éﬁﬁ&@@?&e% tﬁeelreﬁg\ @?lnént?’t%%nalls@mﬁ'e{nld/o‘?ttﬁ'@ ul:?s@rate 2800 and enhance
di ments epl a

cenent term nal 3102 can
elecfrioriheshduttratynbetweom dhﬂ:tapmenhemoermlnaﬂsoml 02caml thhqﬂatbse 3204 of the

repla{fgrrnrengt? epé%pno%ﬁgtngg) er nrsﬁ Eg@g}eg‘%z{hg] gs@%eglge %%?entab %102 can be
elecfrf‘e@ﬂl@%@ﬁfﬁf&hv@ lh8& tchh ©o bf@é“fbr %J«ﬁﬂflﬁ@t th%%gglecélfnmﬁ’lﬂar material as the
pl aced on the replacenent term nals 3102 and the

matqtib dlt tfoa0the pplactmaendrienhngs 3116 ahd, ﬁ@u berdepessted and/or cured in a

a2 P58 PR  LER FETRSLEh ST, 1 oo

embadlicheBBB thd Hest radREsAee FRfriaC QPP REM the 32O €Ay mmrﬂdaeu@ and can
capaC|tor having electrically conductive plates 3204

compiiysa fa exprpRicathgi samecer pignilpatresteral a32e, filvumageriat 90Beand can be

depdsitgc? %@Fﬂ%(ﬁ fld %58 46 S ai] n%n% N 02 940 QL i 11985 efotzéémple, the

e rep acenment conpone
first &Zﬁé’slﬁeamabzelap BagZ2dawbe tcheedr ey aeyrefithe &blﬂﬁl@@dsSdlé’clﬁéhd above for
repl acenent el ectric C|rc¥|t el emen 82 can. be

.Th
Curig ebfpatl adu(‘éwa mtensd 482 ing %@g bytaet 911t5 éq, %s[gcilq{]gng a nozzle
like Ingg%le %g%taqa%@ntstﬁg\ﬁ@t E%V&ﬁﬁtelﬁ% 3%% atr?dé Fgceﬁeﬂe'a{%ﬁ gas from the

. 1n sone enbodl nents
nozAle30d natosh@fiGR adimdivermatheal 8362 c dyscamothicy exami[ﬁp,ossub‘streﬂd Q800 can be

placif ARck PashE ST HE e et ReRETe MiBincHD) 30ios dicgesss can be

dlreale@sﬁ@l RRArdune ffrepddﬁsﬁveeﬁfateh@r mmafir&n 314@120@@ t641€1 10 or another tool
dielectric materi al 06 can be placed on the deposit

(notFhownpptaged it proxigity rte fardm@leelefe rmadteridlad303r Befappther kwample, as
U el R R

300 fean iBcludiea mep paRARIME médnRismathat BdAL fiapdiddesivdrenaterial 3302, As
mat eri al of the deposit 3104 can provide at |east sone
anothefh@gmpie, il dipg strpcdyieald@ngsint inglgfp s rieat egpopinggneqignism that heats

ﬁrstsaldﬁggléeab%tﬁﬁgg%i n %t glt e cgtf&déﬂ?{bge; C? 411&%111 rtg&l &1%? @F&Im) can be

term na and nee not
placed ovéodeacamythad Imeﬁlro&nnmi td fist 5d1fe®1ph acedrinh B83@Drplanaetht first adhesive

32 he substrate 2800. The _repl acenent conponent
mat@:,r?g%@% bt 4nQghes sxEmp p%lbétrate%@f PPl ehtpB 8 fven gnot shown)
to h@a@% Qe kg lé[iﬁ’ecsn%%tétng 33g8. For exanple, as

di scussed above, the electric circuit el enent 2804 can
belnasompanbadnnenta,ncketdﬁ e noelp¢oandectar¢tmatcnaipasrthnﬁr§2ﬂﬁemve material

can al so,be a ca ter at , the . :
3302, G bt GoTpoNent [SASRSERT BReliRt SrEiels JU drom being
dlstuﬁJeﬁchpéﬂaﬁlfﬂ@ mﬂidﬂeﬁag n{alﬂﬁla@Bm EanGr&icheparticlel ﬁrﬂﬁln\bearmg off
. exanp if the electronic conponent 2804

ofremacsen@ntéegmgtatﬁﬂlOtZWedp@@tleee@@u@tl@mbeﬁent 3202 can be

pacit or ner.ably. ? renl .
C R BRENINnis TR ok 2B e b REATaRbs sy e devosied
on thORERDARACAt chﬁlbe@bnabxme \dfepdsltr 8UH, chnld@rt ids@dtecI800C The second
circuit elenent 2804 . ) )
adhesive material 3304 can provide additional adhesive strength holding the replacement
component 3202 to the replacement terminals 3102 and/or the substrate 2800. The second

adhesive material 3304 can be electrically non-conductive. For example, the second adhesive
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(e.g., a capacitor, resistor, diode, switch
transistor, integrated circuit chip, etc.). As shown
WO pooBiogrses 33A and 33B, regardl ess of whet herP@1©S2007/078964
repl acenent termnals 15 3102 provide any adhesi on of
matetifle3 30K ateBe FROdmefas bh eintiRp tathe mendriat einp GorenthSA0 2ndt@ial 3002 and
the replacenent termnals 3102 of the substrate 2800
can bgdeperited apdor cursd an thedrme 08 skMgr mgnarcs e il neadersd A8
3 0 0 s I
SAECEA JAREL A0, 1 S IF RN e sccons
adhe 820 Magdrial 3804 em abse rmfmndc anpderemdal |3 20 cocnducamd/ (tﬂposn between the

depofigok fectish AR o RGNSk P 412 2909 a3 A i agBer T gfp clecrically

condé@iveO r'Ith'e %@é:on‘afadh&‘?vesﬁi%hﬁlai 4288 QhL[&eIﬁévetnh BepoRRY @Pﬁd@qﬁﬁt adhesive
termnals 3102, and/or the first adhesive ‘materi al

mate@d0233¢anrere Hewow tagdthon @l tcleghisady shoetinge phagdatent3204 of the
. ]acoqﬁgnent 3%@% %ﬁat are near the plates 3204. A
P %?% FPEBAC % ose of the first adhesive materia

330 2s0h@ chBoditheRfl @hd B&ond edhaiesmaniterRil 8304 ican Mol 8¢okited before
el ement 3202 to the repl acenent termnals 3102 and/ or

makipg any sigpesits H sho o adimséye mﬁteﬂh]e33’(¥?pl Bb@frhéhﬁmb@qhmenw ghe second
v S0 BAFGIR 08, 80 NGRS TRGF O R B GRLP N AR e v

adhegdogrpateeiat 3 320 Antsailltdleer eh&pﬂﬁﬁ@m’s mﬂie dceomd lit&ieSwB h2erial 3304 can be
and/ or . the deposit 3104 adheres the r?PIacenent

depogisidntiiine bsbieren segienHal depputsothe fgbrihesing mpfarial 3302.
d |
a )@@%Mﬁn ARG 3@&5%&% ngpatra e@x{gggﬁeag@ﬁlg%@b ghesi :ﬁ)‘ﬁed to the

stren to Secure t e rep acener
substwﬁﬂﬁﬁ@emm B8rl0&otund thwe rapbpbtmecatnmempdnentB 2] er aaﬂc@ﬁon thereof. The

and/ or the pl acenen onponenpt .3202 to .t substr at .
protesigysp Coxpe) %‘[O? B{igg?f% ﬁ%ﬁ?%t ‘ﬁ*ﬁ%l F?aé?“aald#@% second adhesive
matefIRt 83048 th330a&Atnbecr@lifal rmgl kne &%@fﬂqvoue an@Bf tE@Replacement

be deposited over and around the electrical
compenpite 02 o Nihehupigeeye @Qﬁ@ngBéf)égalgg@npn@ a npge-conductive material. For

acenp anent 3%92 and t he. [ e

I
examtpgél? thie n%er éxieb%o atipg Car, )‘t()%l eI sarnet PO Sl % tg cflgﬁ‘r]nFﬁ rnaterlal 3002 and can

be ddpRbiedd @ld QP irCae s@ﬁ@ﬂfrls&ﬁllirhﬁaﬁﬁﬂﬁ Adforf dehJ:Ia]beneﬁts the protective
material as the material that forns the replacenent
coatipg S gR8 PIAEA spRdUcHIC BRS¢ 8edhq majerighderngpg the replacement

Bl BB B eRe! Rty (ORI ey 3302) dogp producine

condt@iveideatis deorhfal ubearfd wedr. ddhesic \eﬁlh@idirﬁemtsalﬁrﬁ&ﬁﬁesnm material
electric ctive, the first adhesive ma

3302 ﬁ@?oléeéﬁﬂk%tpﬁ“r? REAEHE OF BRTAYE EXRPRICEfyo LR © %gtsgme gomponents
like él@@crcfn?@ LSREORAL 2864 T tahFe3208 ARG IlaforSsthst feﬁhﬁlals (c.g., like

0 and ehhance electTical conduct|V|ty bet ween t he
terrnlnelpl Z2¥2nentiguessm $val s1d32813) amtlovthelepthiatles c@2®4ting thd eeplacernent

compp g R HRER, PR EPT A a0 L oS S Ear o REf g oripenen(s).
c oRdYfiel ciehoANHe R E RAPI sT/he fePlaceMmailothpohBift 328D®roRf the surface
simlar material as the nmaterial that forns the

of the eyistiaterAshp cme pericontralledl (E@r axnplaretfec depesring theapraress shown in

risof B 2 o PR 22808 TR ER e reptcmens

termi@A 3 DPRALBr thhaibbirits 28a0lNas irdad¥Bicar t@hp&&ﬁ%ww@ebe held by a
electrlcally non- conductive and can 10 conpri se,

machanoyie- dikettaal 200at the depipgd hgightapayg Bie sggfaqq«@f the plpbstrate 2800 until
the alfsfhl RhtedAAF AL iR Rfed or hardens. For example, if the material that forms

the replacement terminals 3102 and/or the deposit 3104 are epoxy materials, those materials
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deposited and/or cured in a sane or simlar manner as
the fill material 3002. For exanple, the first
wa@elivesseres mat eri al 3302 can be cured using anyPCf/Us19@7/078964
techni ques di scussed above for curing (e.g., heating)
can BORIdpeditcd cormat e i abst4de 28001 adsingvibuh Fighrek i 3MA e@dt ®IB, and the
positioning a _nozzle |ike nozzle 302 adjacent the

replaﬁqm@@ caERERsy & 2facwr Paprassu2inghthedippee Magiaredtdeplg gsthe desired
helcht r@gd g‘rf‘e %Lﬁfa!%gzo% ltfie %\9&h Qp %dd:rgeg IPrl sagﬂgsei ¥E€32B) until the epoxy

mat er | er exa strate 2800 can
matebas apl @icadordrardenhol di ng structure (e g., like holding

structure 0),.  and _a heat ed s can he directed onto
TR s it B O R
posmBI%l dFectflc, 1O M5t ARLDEmdtQell 33@Q%n%oﬂﬁ9-ccﬂidﬁ%€é rather than

in proximty to first adhesive materi al
electlamltyr@md@ctafﬁplfbs agggherrsamplsneds ot doth QfG@e cﬁaﬁ ddée&mfedlaterlal 3302

and {hg o%r %%P é@% s&\%gfc’nla e&ap 8%8&;' ac(g gtbﬁ’g]? nﬁ n:,l%e agﬂthgr exarnple the

protcbiiad cdadiag 34407 ficel nadhesdede material 3302. As  anot her
exanple holdln structure 110 can include a heat

geheguaes A dliustraigt substaate 2800 rafter agmewyl e detachment of the

elec{mt ? Hu‘ﬁ! ?l%éﬁ ?6’4 %Elhltgrﬂ?iﬂgg% 2%%%' F ul?gsa%i%ﬂgand 28B in an
(not™ s can aced’in contac or in

alterpativel oridytidnotdf tlfeséorﬂdhmsﬂwevnrrat Ergu&is 3B02nt dz%}saabcdrhmg to some

first adhesjve material 3302. not her exanpl
embgdigicnisAf dhomyentionn Aeshy wgdéélg%e%?y wﬁ SEhdbe SHBwAPE thc substrate

280 R @vﬁlcﬂecﬁé te@&%a‘fsuﬁ@j\%r%tatt@a{bﬁsdaﬁ% dﬁ%:n,l Ehtad, ﬁg’toécardp% holes, like

some enbodi nents, use of a non-con ve nmateria
holes 2802 iin Higwardh é@Avaendn%&Bz raralnot 3@QRdc aPﬂeparso&SQi?eoiéthe terminals 2802,

arrier |ayer to t c he_repl ace t erm nal e
how§spee rsmaber i BhSifi pide “HisrP aREROT? EberPRgfed. oxidized, or
otheafalﬂg@aawge’aaéﬁrm@ﬂ, néﬁ@@ascaectﬁeaﬁwewndﬁ&wel &l 188 térﬁms 2802 were, or

wearing off of Teplacenment term nals 3102 and

othecmatiﬁsn@bbdnd@ﬂcctm@l agehedtion. 30 shewalis BigyrowiAl andriGdu replacement

nd adhesi ve mat er 04 can be
termj dleapsogb?ec&n File q,vgr ﬁgc rrmn%l DISS; gﬁ(l) %Q acerm nc‘)[ St?r%mnals 3102

can Bd Gk, sa@’ﬁdésﬁér Shhiist foade] 06 fo"fﬂl%d 286 @ufkd taeR@sE e or similar to the
material 3304 can provide additi onal adhe3|ve strength

descriptiemsyindtiHustragqs| aseasiasort witk SigiserehitA a1 abavige As shown in Figures
| t t
36A_Iaﬁg 3?%5 gﬁg)tsn gggﬁncﬂﬁ)es fo %#163 oﬁlgglgs% i ig%?rqsiﬂ thf‘e aftfe& or%ﬁgﬁ I manner as

esive materi al ectrica
deschibed elonducith wspedtos Faxanyd 1, aidgl Beasntdoan hleﬁlguees RSZEN and 37B, a

WO 2008/ 036786 / US2007/ 07896 terial 3304 can be
replgogmertyepmpanen’ 3| nsanahe "l‘tglcg?fg %éﬁégﬁa?ef%%ﬁew% i fhg same way
and tlélll% (BRI rﬁéteﬁ&@gn@gg)ce&lﬁ'@s REiG8RAR e aml/re ctCtH E8ghres 32A-

sane or simlar manner as the fill nmateri al
34B3002 If the second adhesive material 3304 is

FSHTURE 3580 AR 5 501 9 i SERE e SR gechfe cireuit clement
2811RAy 6 AMELIME HRRPASE hoPRINVESTIN v\%ﬁ% cidy S8PRGY b8 dehcHdds shown in

first adhesive material 3302 as di scussed
Figusgsod® andr3$Fe vatheut edusily ypreeniehie damege Theécrgweadnd802 or substrate

280(? ﬂgggl:lo\rlxg n erlre‘rél 3 Bagétﬁ@rt h(gu%bg)rl ej%b?.l 0 9@%1511‘? ogfone or more of

SR erra W T
termﬁtﬂ%lmfanamﬂ sebsteity 2808 dfer slaeiciciguit BEnﬂhﬁZSﬂQ 19404cidd. Residual
the replacenent conponent 3202.
older 3802 can be remnants of solder that adhered electric circuit element 2812 to terminals
2802. As shown, the residual solder 3802 can extend farther from the substrate 2800 than the

terminals 2802. In some circumstances, it can be important that the distance a replacement
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I n sone enbodi nents, the second adhesive material 3304
can be deposited before 10 naking any deposits of the

wo poso3ashesi ve material 3302. I n ot her enbodi PENTS2007/078964
the second adhesive material 3304 can be deposited

circif ERincat esichil fidneoutskiiten2 800 tepobdtintiady tthe sﬁﬂnesds or at least not
adhesi ve material 3302. In still other enbodi nent

substapiially gEater Aot he, stneceripeiic sHoult clomept 28%%@4@@&% substrate

2800 eE 'Ff%l’resb?gﬁ‘(\% F uﬁlnstucﬁ‘lmr &%ﬁcte§ afffleetsh §‘0ﬂclé B{SEhe esidual solder
hesive nmater 3302. own in Figures 3 and

380234281 badgpadice @t shewvt oaFigng fBMOEoroaambh: ap pilavad substaﬂmelly all of the

resicl 033453 SOInGE PORPH GHANLS ARI2 o SEFB o Spgfpremoval can

be a‘é@cﬁ%ﬁl@ﬂe@‘ﬁ@%mﬁ? a0it4Y10 hefhinet Hf%hfdhr[gst)vnﬁgﬂeﬁmi’c@tldmgﬁﬁdlﬁé the residual
330 t he second adhesive materi al

soldﬂeiﬁdac elmsnicalbyetrerdtinglthe B0iRal sahder diéﬁb,sscmpsmhe agsifust solder 3802,

acenent. compaonent 3202 £ e .
and B, B BTE0R Mline SGTBRR S8ha B R 13 Guli VB tnallG propertiaty melica
resido@r sol@@f@lgmz €,Ad ivwprifregit 40, LRplacHEcitaBnpend82626% be attached
as or simlar to the fill material 3002 and can 20 be
to tegapeks 3898 iy sameway ﬁnd HEng fheesapic Batefiplaandppsedures as discussed
aboANDAY ﬁ&f[dpgpﬁ£@§§l&ﬁ$e protective coating 3402 can
reven con ive materials (e.g., the materi al
f orsimentioned nleplcaclecrentcirciiie cixineat 38(1&1 SlZovar it Rigures 28A-37B can be
nqrerlal formn @ the first adhesi?n mat eri al  3302)
a nofirlgpitige syaRPlse! demiderl slreeiebPt & Ewmlﬁormddﬁs%h replacement
{
elec%%lfeggnleé%e{i}é ?%ffﬁgﬁ’e‘)gg&ﬁ ﬂgﬁm%gf % ? rllé;"ggr ﬁlﬁgg‘rpgﬁ Bctrdal element
306. cbﬂh@@nmﬂt@nﬁrml 802, a’epllacermém(tetmmmuldlﬁbmmdrmmes 3262 karkbe examples

o bt a5 BT SR L 55 B &3l i i

ngFam&@%omlaﬂ e%ﬁ)lemm@ﬁ{or@g %aizs@b}o\ée@qn{ﬂs%tédng Figures 1-6.
t he reg acemen conponent 320 / or repl acenent
¢

Moreevaii ¢ har@1QBties vanetiond; mdedﬁscrmtlome af e m@msﬂs(_ShoWQ)m 28A-37B
are ABASATEKTES3UOTY birne Pl b el SRFARES sggions. and
desceiptiomeotMbtprodds € dhowidin Biarg! B6 aad apﬁlfbabllerfs thlelptot@sst ii@strated in

process shown in 30 Figures 30A-34B at which the
Figurespd84cdfdnt conponent 3202 is adhered to the

re e r l.s -t he t

B e L S g
clectradibidedcésel 0§, 700, IIBGO 12800 d3@Mysedihercine Kbeskiaplchthie @tﬁctromc devices
ab ve:%ﬁ r?’%tjrface of the substratg 2800 untll th

100,54 Lrgag| b parefep jpiple jcad @asyempl brohé?s&@%sDUTs such as
semwQﬁd&’t@%%? 3. Igufehglnﬁlb%fs' al &BaplafyP g’ﬂ@oe b8 assembly 4140 and a

epl acenent termnals 3102 and/or th osit 3104 are
smpé{;ﬁ“ml}blamuhatgraﬂn&f attbsd sestemtde 00 al whlcﬁﬁhej\p)obe 08rdoB&ndgy 4140 can be

usedJf G5t B0 QLB DU bag RO RS cBodinbe Ny he v@hfon.

r eplsaaeWR M FRARPINGRS pdBO 2ardiaR s PUess esh édthRistRBwiring substrate
epoxy material s and held at the desired height above

4103, lse infgrroatret 198, uidea pighs head ¢l 12-’8 Oérackased H QBIRoK sgifeble means
can %HI%) thleo\tg{r{n t h%ls aRO)QM{E, dmt[erp 1@ zlrl %;bixlr) e%%ch a(q' %l?f toge?her The

WirigX @mhafew a2l yanaindludaRyectdal dbhrRo®rane04 pesiiuatEto make clectrical
exanpl e, the first adhesive material 3302 can be
OHWGW@OWH@& phrgality of eemppaycations channels 4120 to and from a tester 4118.

Connectors 4104 can be pads for receiving pogo pins, zero-insertion-force connectors, or any

other electrical connection device suitable for making electrical connections with
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el ectrically conductive. As another exanple, one or

both of the first adhesive material 3302 and the
w@emensb7sdlhesi ve material 3304 need not be usePCT/BS200E078964

anot her exanple, the protective coating 3402 need not
combRmitatichs dAnkdlgul 2 BdAtrdvatly FoBdudtive $lathat(@otsshosin) @t be provided

2800 after renoval or detachment of the electric

throygly & probe efpehasgtly a0 tier proxile sclogneal sgpippetions from individual

electﬁﬁglu b&ith g@cﬁisaﬁdﬁ Betbfs 3[04 flaLRTd 8@1& Ij % gngd bl‘é&t?l@alt fonnection can
e condition shown in Ei gures B, accordi ng

corr¢sposd treonearfisothnmantasion fcha:ﬂmela 41Qentoi edm:mo@tsl;lyshm@mtlwm resilient probes

i gures 35A and 35B, the surface of e.Ssubstrat

A GO o thRi iR ard &B05 S 2 St FSRUPSHevice under test

("DUENB{ 1221 NEIRGRE cof(ﬁfotleé( Eﬁ‘ﬂﬁk ?notrkﬁb@ﬁ) tHrblkd the Pr¥edrd %Qﬂ}%mbly 4140
in Figures 29A and are not forne Pi eces 3502 of

can cpptise: relevaficallp wnducttv@v@nmctlonansupb i tracem andfer vias (not shown),

bstrate, 280 ese, pjeces 3502 ca ded .
ron RO EY gy ARIRCIE R Dnd AR B0 LG Heatty conaucive
term@la® trok SR 1Y) SPMUCTing &uBsStratd1@1 azefnn&dh@dos M&%rﬁ\%;o%nta@f structures

ot herwi se desirable for electrical connection

4106 1edegirigatly rogdicsiye semesriens3sBh #seppatonshawn) Erpyghainicrposer 4108
r A
oo 08, O] 06 TFeh P YSTyySET MR 8568 S00c Flures 110
and s:lemﬂcaﬂy toonalmﬂwe atonbectivas, neeidh an dravys edd tvils @@sh@sn )0 rthrough the
simlar tqQ the descrlgylons and il]ustrates

probigisag d echeieon Frguray wnfughy STRNaldRet shawmgswHie; probe head
4115 Hrg Ubfract @ﬁﬁ“ tﬁ]@ g%%co&gaoﬁfuktﬁésoﬁl IQ)aQn(pErofb% 08els O this way, a

strate 280 e sane or S|n1 ar nmahner as
plurdes oxf istpmal pd:hh:s/ eompmshmg éspwutmmmcaﬁogm cleandik A 120 dth8 Bove-described

condig RO RERe Bone oo Srdnenantly e Rl AR SN B #114 are provided

betwle8h rﬂhmlst%r un1$ B&d BRMpYRIIZR ALt USiniBalk Re24 @mbUT 4122. Electric
mat eri al s and procedures as di scussed above with

mrcm‘e gbg@ntst b1 25 g:@,p@gtogsz Acsigan, dRdesr s’wltvgeagaa,nﬁlstqgs integrated circuit

ein, SE1 75 P OGN B85 BB LT3R5 e BTGy e or e

of thdiBkkiral pathpr@PesiovmN@roigy the Iﬁ‘@lb@’lﬁbzﬁﬂ 4882 s hoMbulgh not shown,
Fi gures 38A and 38B wi.t hout cau3|ngg%8pre0|able danag

clectrigak eppipARgNs, 2Bbe dectdenhseqmapancnis cafis abRoRp dtfpched to and

oL E3gF80 08 R8R) Sohab SELATuREA SB0 SBIP102

interp8&D 4a08.er el ectric CIrCUIt elenent 2812 i s detached.
Resi dual _sol der 3802 can be mant s of _sol der _t hat

adherssaerally aignfigned $RayFt DETehgnt cap e any ¢ lgcdiopicilgvice or devices to
be t&@&iz 1nc‘f§d1ﬁ% Qfohou’é MehifaBsh dHalor St%tge({lessgp 2n @Akin féﬂ demiconductor

farther fromthe substrate 2800 than the term nals
waf@80k ot mosorenicondeistdecesgulated dam bevifapratikaged tonanpackaged),

one Lhe di at an%@l}%}eipolfgfq%g&?%d Sﬁﬁﬁalugtgg /bﬁ%s Jp?)g%n a carrier or other
holdtbgdvit 8ne8PMoRemanPafeaiiddidhlcyddvitRs, sH¥orafore Prindld circuit boards,

| east not substantially greater than, the distance
(HaQMQﬂme@e@f@@@WﬁHQ#Qﬂm@m@dggiﬁiextended from substrate

%Séglﬁe %urat%nogefs HrZSAcr:ag 91%@28 ysééjfég) owgéaf gute %15 exerﬂplary only

and dﬁtlﬂl@hﬁ&i as cabosnilliubtrdtioging Busde. BrapRheaticts, mbéMIRations, and
substantially all of the

additions are possible. For example, although the probe card assembly 4140 is illustrated in

Figure 41 as having three substrates—the wiring substrate 4102, the interposer 4108, and the

probe head 4112—the probe card assembly 4140 can have more or fewer than three
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5 residual sol der 3802 that extends beyond term nals
3802 can be detached. Such renoval can be

waewsnpd78ehed in any suitabl e manner i ncl udi ngP@U/UROT/078964
limtation grinding the residual solder 3802,

subsoherl CBdrl ¥xanipdat probe theed Me$? dudalbesattadted ABODr clectrically connected
scrappi ng .t he residual solder 3802, . and fully or

diregshyr {9 A19 Wirmg shhaiendl Ohewhick f80i sligniaste) @é?gmossraﬂﬂo%f As another
r I I 0)

cxer My FRab Bt BRaREALER! e TRb S Cord AT U130, HE il ard assembly

414@ &an HnevcathIe hiah dOc mm‘tteehemdnfhll 12, 2802achn sucﬂepsﬁ)ﬂeheadwnz can be

and, u sa terlals a dure S .. . .
indefiietil G oSGy o T RaE BT B GaPed abaraBlicyith muliple
prob@ef[etaHQ nad ﬁl@@é’ ﬁead:-‘hf:‘ﬁ ra'r& dfstloSed tn @Jl §@%‘3ﬁsh%§%te?1|9 %ﬂ)hcatlon No.

Fi gures 28A-37B can a non-limting exanpl e of

200@0&956?0 a’tddetlmaémrshm@g)@xam@eﬂ @fsprobé carfl rassediehilics ere, illustrated in

u.sy SRR Ry REohid S PRRL 0B 0T 004 ST iftefipgoned USS

Publmeémtemlxﬁpucaﬁon Y. N1008/0226842, aﬁlapbaafoe@refe&tuie@ réf il probe card
3102, and pieces 3502 can be exanples of termnals

assemplics AeseTibest wsthosepatents apdappiidseon spabe ipiementedhe the probe card
l: in Figures 28A-37B are
aamR%ﬁ?fﬁ@%@o%h1#§%%§§£§ of the nore generalized process
i | DIST Ad22chn e febigd rag $olloves. TlM)fe@tﬁt/éI],S &dnl generate test 51gnals which

haracteri sti vari ations, descriptions of
can B¢ HEQ thé%@ﬁh? ROBPGRNEARONS ¢ na%lm"ﬂ%%an@ PEQRpet §7& §58 assembly 4140
and gﬁ%@?g 1514 oi ﬁﬁtrt@ﬁﬁgalk Ql@l gHDRST 4-If% lg&goﬁ%e signals genferated by DUT

aract eri st variations, and crlpt ons- o
4122 ban e smesd by hookes |4ﬂ114:ugcnm®t Wit (artwtatplpﬂnnaﬂaiéllM pbDXlAe4122 and

cess i(llustrated,in [ A-37B. . There .are
proviiy nggisbithf raieS ey HLT paRoRAR IS e ipal 120 to the
teste@ ueee S*ﬁﬁe%eaeldm & @G LhaPrEthe %@p&@s% slgﬁls 16 ARterrhBRAvheARPDUT 4122
di scl osed herein. For éxanple, the electronic devices
respaigd propsrly1®ohe tezss@rgn@larandecqﬁaﬁque@ﬂy,awmtb@eDHQ&122 passes or fails

the %ISU enbl":l‘ylaf Ostcertflslghc&%sa tgﬁna(’tel)\(f% Pf‘p?r il adé Sng{yéegr ndugs élﬁ%ﬁf of DUT
41224140 and a sinplified block diagramof a test system

4100 in which the probe card assenbly 4140 can

us Eetqs megtofghe papbesil d4 mumaroba hoadad by eambe fieta@&srﬁleand replaced

t .

winf IO TR R RS Rl I SRRyt in any of

F1gu$¢sblsﬁ7 aSenil#li0ane amomntoitipod estrid E08,it daders pilﬂoeanl’iﬁ&tétached and
2. Brﬁckets 4116 and/ or ot.her. suitabl e neans

repla&a Ui e ensipl PrAgess dibetateddn Agures il v e 156 sr@?rezpfe@ﬁc exemplary

proc@ﬁgs ArRREH ?I@FI c?ﬂilek%StAog@t ReJreovERSr¥bdsi 2194 SHB 1B eircuit clements
can include electrical connectors 4104 confi gured

4126 @amﬂee de:la@wtir archlreplasdnebild dims prbichcad pdssenabliyt 4140f remains fully

asscl DR {2 eeifRED oS0 B0 R 19 . Dot bR G peg hoad 4112

togeHeR)S WhZ&‘Jd%h'b@Sa%rl BVehRhE 8y & PREREIcO B whith Ppbbbe B4 &Ksembly must
el ectri cal connecplon devi ce suitable for making

be dijassentbileshpt teasiniacparbis owder o rgringlectoiod/ ogeraents like probes 4114

and/ETCT/ L{PC%gf?r{CQl Sl%mgn‘%‘st Eguggy eiecfrlca E%lgr\?\tg)(not gllloxgré) (e.g., like electric

circyit Sl¢mded 41Q61f Gigicd be aprodke sodidt FSseinilsyb4ddd4102 can likewise by
provi de el ectrical connections fromindividua

|
detached and replaced while the probe card assembly 4140 is fully assembled. One or more of
spring contact structures 4106, 4110 as well as any electrical elements (not shown) (e.g., like

electric circuit elements 4126) disposed on the interposer 4108 can similarly be detached and

39



10

15

20

25

30

el ectrical connections in connectors 4104 (each such
i ndi vidual electrical connection can correspond to
wWo@n®sn0s6780ONMTUNi cati on channel s 4120) to el ect rPCHUK2007/078964
conductive resilient probes 5 4114, which can contact
repaird@utTypidllQr houveut prbbe‘ m'uﬂadsSerﬂEl?M 1ah) may ataCto Bniacleast partially
devi ce under test "DUT") 4122. Those conductive

disagsgpgled  Roprdsh @Mﬁ‘)m‘?‘fﬁ 6% ﬁeﬁlfrf@ pieawactcHristEs Bl 911 ap clectrical
d

elen%g{éé &gg@ft‘ldﬁl@e&e e(g 'refe\é/‘%r acgm%ﬁﬂ é'i bM§)4fi 96’)}? ?féhd])stgﬁ ZOn the interposer

410& o]hmcdless&fzwllﬁm d:dmltaw sthudiires o erlemlgcasl elestonsst aze dplRed,ghe processes

ectrlca onductl tern1 s (n on the. .
for iFE iy 50N BTEMaooaon HEras o R g8 b Pactbaired in the
fieldS(elol!Gh W @& f&&ll@l@ﬁere eheflobé eald! a%se%%l WGk Yeutilized to test DUTSs). In
connections, such as vias (not shown t hr ough
som¢ ansgnsos dhe disoRsed: practssit ail th whingoate ribe neesl prakaghe probe card

assew%grog HOa ng& g%gécgélreségéﬁ l?ai/cﬂw% no {3‘[:{’1% g&&%&ﬂ%@ e t GESE)}JO Cc‘ﬁlrcf' assembly

414@Svab hagie SoRRepaiti adofdaotr, ﬂ{éotlm}cesséslwl@ag&dtﬁwem RERRENMIify repair of
head 4112 between el ectrical l y conductive termnals

probenerd stswnhly ol 40h eingr shenantiaecd 4bave. iin ok Aangps, yepair can be

perfé Sdsgzwgt%}&gc &i %‘S@fﬁhﬁ Eltégfng)?)gs Iagcli:]]' é?sep a?’ﬁ glrl g@ ﬁ;@ﬁé%é sdl@e contact

structtiile oF Qreingie eaturmulsderhamrtﬁh de4dbced! el maovaligelsiarthdbagpair process
condyctive paths through the prohe card assenbly 4140,

can bgapnligg OB]rYdB sslegted.4o lée‘blroé%ti“?i’é @? tft?étrabf‘ewré’ ﬁ@eﬂ%bf HA0.
41 ?I‘ﬁe %ﬂ%e&@? il 3RHEed 3R @*{@ETSO}JH@ Whn [‘)@ ﬁggd%lrémétl@ I PepR clectrical
4122 ctric circult enment s (capaC|tors

clenreei (stgq &g ethicodebeleswnts dhexson ﬁe:\amloshew itlsan 4 piiobgcatiedsembly. For

oxarfl e rpsaaafires b ebiead t SRR ySeERghit e e g Real styments on
semfatmdd&eorew&fs rgeﬁﬁéonlaa&tbﬁdlea %nséathltwa@y% the probe

head 4112. Al though not shown, electrical conponents,
| | Kbe gpmbinafiompfl & cwpblném mattllzhandcfanorab@miub@veaadhasﬁe ghaterial can

be u(s% ? gﬂo\?\é‘r)%ct%r I C?a})lg?lh er‘taeﬁ:eg r‘%ﬁﬁg‘:;{% i eaCttII‘}CEll clement 106.
Figuirdyt £7-p® Sl@tlstrﬂﬁbo&am?ﬁesgﬁl’tﬁé alst wf m&nmmﬁnaﬂweondwfve material and
4122 can be any el ectronic device or devices to 25 be
non-carquelye jabIsiNs AytaRial o UEPAl APRdICHYh A #hd feRdicHyRPads on an
ebc@&n@@mﬂg igul ated senmi conductor wafer, one or nore
m conduct or dies singulated froma mafer (packaged
or thmpad;k dhethites a pme oban abcteonds esviaf 4200 campaigingfa substrate 4202 on
at ed, se 0 es di sposed in % c%&rler or

Whl%}lt HE 1spﬁ§ﬁddq1 R rﬁlggldg &l e%%}pg 1}5 rco%}cgv?nglagqs s shown, one of the

I i i At t
a2 RSN GShy 0 BRI S LG g porio

421 ean @amris8@ gihen denfdcgd2dd, ovhidf cqorimhtbe canld of pae wbthe trace 4204a

. 4140 sho in Figure 41 is exe Iar onl nd. is. .
being ciigeRach in By VERT B FuRY AOM B BRI S ERGLcTie material 4302
can M@%p&ﬁfe'd%de@ﬁﬁe damdpdd 9é‘fttl|oﬁrki32,l2an‘ljhe %Qﬁ’dﬂch@@&naﬁé@al 4302 can be
possi bl e. For example, although the probe card

depaste@ tebfilf lalmdar@ageﬂlmgtma‘i?el@ 4nd clgmtiienl soarechthehmwytiong of the trace

hr ee,,substr f he r strate 4102, the
4204 qlmﬂ%sg' ﬁﬁ%ﬁ%a %%P %ﬁ% ¢ head 4112-the probe

CafAds@ﬁlf el purposd bfahd chadueti v irtcdial #180Etart &k pRER a relatively
38. WD 2008/ 036786 PCT/ US2007/ 078964
low resistance electrical repair of the damaged portion 4212. For example, the resistance level
of the conductive material 4302 can be approximately the same as or less than the resistance

level of the traces 4204. Conductive material 4302 can be any electrically conductive material
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substrates. For exanple, probe head 4112 can be
attached and/or electrically connected directly to
W b@smsa78eg substrate 4102, which can el i m natBCT/US2007/078964

i nt erposer 4108. As another exenplary possible

that ngadi b¢ cpplied toftht hitader ob®lac anidl sabsend4202.140 ddbion to clectrical
rqQbe card assenbly. 4140 can have nore.than one probe )
Concﬁ!@aalm ropertipy Escislestiically r epdupibgy maferel 4304025 have adhesive
p . - o

A e A ]
For graoipde, leachndidte raateridi4S6P osrebk & webk &lHesiyki shed Pat ent

Applicatio ., 2006/ 0290367.. Ltiopal non:limting.,. ..
e s PodiRisBis A HC ACTRH 11 S 04 e Pr ST B fypplicd in an
uncureBstaRah8 MteMNRure P Yt BEAIBAN e YhareridfaBONtarlNGe flowable (e.%., in a gel,
6,509, 751 and the aforenentioned U S Published Paten
semiapglid.catlicond $efe) OO GROEIBT, amdithe xphduesive emtariabd3@F can change
t he prope card,10, assenblj es described,in, those .
to. o BraRi QP G SR RR, SR ARRE SRR Rl ol B gmbodiments, the
condUcBBRE nedérthl BHSesddl Ve 44 QiAW or SinfiafWs @hd Tondddtivé Idderial 402
~can be tested as follows. The tester 4118 can generate
discyssed abpyaing coppgiive watsripled4 i ovindde applesdighd cheed in the same or

s THRLER LGS0 RS S ARGRIR i 50
can ¢ 22redRbg phensg; sHegewmldactiyensaaiied 48§22 BDUTs himcdkd 2staan e uncured

sensed by probes 4114 in contact with output termjnals

condygbye gratesipt 4a0% cahPe Peaicd de R WhPEHGHE THENET Hisduding gy of the
hARRETH FGRIBHN Gl o ] ok Quii i
ooy M AR BT T, T e MRS ROk i conducive
matgiaf HA2.s Roo cdanplentoeluptrat materBlA30R1 240 be bsppahtigdlirecting a flow of
operly . to the test signals and, consequently,

nearfi 8B Bopoadss ERede BT ol 1's Che tasting The

t e%]gsegho%liﬁ Fi?t[’reDLalelélt, 8 g%aiéiégﬁ%ggrcohau@@elauhgmﬁ ﬁh{%ﬁhgmoz can be

performance of D ' : e or nore o e probes
depositgds ower the sloadimsiad madtd¢r2al 382 beA degrali¢rat parpdse eplteceen-clectrically

Si.n ny. of the precesses,illustrated herein, .
cond Ui Gatig e e 0 A ST Y I e oy brtere] gipelg the tace
4204k &hd/or SubStiagy 4202. Ahe noh-cldtrially chitiictl @adiebite Glatdi{al 4402 can thus
el ements 4126 can be detached and replaced using

t he
be agatragardhspie dBa sepwigs thaeerflucHveEmytriad 4303 torthe gacede@da and/or

Cirhbh G : ] t [ '
SRR BP0, BR8P D s
42021 énrddision 44 260\dding kelhekdda the toaritctrapllpeeddwiiive edhésve material
440%J r@e?rg gl,egt%gglggggglg%%%%g %Eg(pn%aggrlaggllébé Qp%@s)ggg?)lroetgct the conductive
matdr{3 QBM%%H/_O? R8enemd rRnRREn ae %,gbl‘fsli:ll‘l%hfc T&ﬁ?&pﬁﬁ%} pﬂé@gsc\iﬁearing off

can be an inprovenent over processes I n which pr obe
of theaoddedsiye mutgrialds02. Morchvsadsembst ¢t min-¢lecstallyncopdndtive adhesive

in qgrder to repair electrical conponents |ike probes
gy J98 bl R Bl R gt B i fOGh e TP B Afgther race or
trac&®| 4204 Kiddht ShEHB AL S1cChRh] &Ma¥Eon(Witlthe Htidf &rald SCHAE4204. Thus,
circuit elenments 4126) di sposed on an outer surface of

in sqyng jipgjarngpsgicalt eard 19d awh biej ket & lipyt flget e heplicatien of the non-
eplaced while.the probe assenpl 140 is fully
elecl BB RTINS Erb0% BpR5 SRLI BRI b bt ur of

4106 sorhd Lehbadinieitd, s-adtyri@ll§ciondealveed dosné snafdtill 4402 can be a
shown) .g., like electric circuit elenents 4126)

| (e.g., . :
matcgjad sd dj apiiodnia gmprgupsks Epteandgaten suedng Fogrgxgmple, conductive non-
elecﬁil%gﬁ’f RERAYe adhesive material 4402 can be applied to conductive material 4302,

trace 4204a, and/or substrate 4202 in an uncured stated and then cured. Such a non-
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39 WD 2008/ 036786 PCT/ US2007/ 078964 repaired.
Typi cally, however, probe card assenbly 4140 may need
W0 200803@86 | east partially disassenbled in or deCT/US2007/078964

renove and replace a contact structure 4106, 4110 or

cleceicelty comRlctiveehdTeiNt sndt¢rdil 4800w bé Bogablel(klgg iRkeet, rsei-liquid, or
circuit elenents 4126) dlsposed on t he interposer

llqulails@%e) Ry dp dewgscustd. whad die ednelaetica b erndustes agihcsive material 4402

r Ss
con G R e AR ] Pl SR EE S RE sy Obodiments,
the asselbirigaldyl 40ndustibe m&tgmilr@cﬂ)zi cunt be thec isghel a(seor951m1han t@ the non-

conc{“%ﬁ{fq %@r{%%%‘%ﬁscw@ )agoxqu,] an 61%% rcgﬂ@{sczlﬁgb é%ay erf 4(30.& Scan be applied

and Ql!u%@ P@edame @P SRSRP nfafherlal U If‘dn'-é'ﬂnﬂﬁét?vetrﬂeﬁeﬁ‘%ﬁ %@2t Por example, the
take the probe card assenbly 4140 to a special repair

non&a@ductlwm@terltab44(]2ecaf1éo@tcareyl yheating He nonedpedectiivg material 4402 in its

made for re eqy
uncB5E SO L SR TR G S SR D iR igpeny suitavle
manREOREuERE hn@ F el hritddd, and)'d)@' ugisig R tolf @[be@oﬁhﬁ\@ulph{ént discussed
some instances, repair can be erforned w t hout
abovgi koA SYBRD NPRrgORdSTHe 1T 8h PA2.ad 98 bRyDle BON-codyigtivematerial 4402
| .
can ¢ A S20RGhe TR AR RAs TS IR RGNS Hrial 4402
r epadute pf dheestes € part b€aaplpttrade dnlige 4300sehaeisiad,a substrate 4502 on
| ocal j.zed | ocati ons of the probe card %ssenbl 41

whichngr pf*rl%@é%dsé yrphityefylectacslly qongustes prda@>B4n An*eSI\%Vé‘d one of the
(
it URTP S, ) ES0PASEH A58 512, PLESRRE, s femged porion
4512pca:rb®rxqarsd aasrsan’g IpprtioAaef padXiaffd, eyhittheanpboithe sswét of part of the pad
[l ust n Figures 1- can be used to repl ace
450 Qﬁﬁ%é e@ﬁgﬁﬁﬁ?émﬁﬁngQgﬁ?%onductor waf er s,
Semsc%%CfnoF @qfee% -4R! h%ﬁgu&ivé%ht%nh’lo&f(ﬁ’s carf b€ -depi8ted over the
conmbi nati on of a conductive material and
dampgnd- pastioiu 46 | 2 eand dhieeyi-cenduett ey acﬁieswamlat@’eal lﬁ1§@21 cap bdgleposited over
the cra%rglggt}\{égng?tgr? éﬁé%’t %&ggtog(‘fufgd ?Ilauerrlélg 45’@ %)él l?e] Bé%rlnlglé% or similar to
the enduehesmekribine30zs @n@theacdh@ﬁaw’eanogrbaafbeade@@mwcaﬂdvmed and can

mat eri al and non-conducti ve adhesive material to
serve dhyisame dERASES ve the serdiicHie) neabertRl A0We bkgwissn tha?nnon -conductive

N e
the mam-conduatveaxibesivcspasaal 4%809|cu11 at IdépOsﬁéd andeaired aal dayr serve the same

conductjve traces 4204, As shown, of the 25
PUTTORGRCES e R PRI NEAivE ki crlies R gekhepBracpsnof repairing the

dam# i 4ﬁ>266ﬁy 845648 ﬂ%ﬁﬁgﬁ%eﬁeﬁ 114 A A8k%s ©RGimilar to th

mﬂg%%%ﬁse a gap ﬁn t he ?1ace 4 4aa { whi ch caﬁ nnﬁro © Process

of rapesuigtthodamreget] poftian 1 vd cecel4l4a 1111b;am®g gl €tm¢$e@ -44. Figures 45-
torn of etc. As shown in Figure 43,

48I&Bﬁﬁﬁﬁf‘VgaﬁﬁWéwlgPﬁgéﬁﬁﬂnban be deposited over the

daneapedwRan tHiQic 491 4. dafh§ngand ueb? \cen MRIRpbAed ba0Re ‘aﬁﬂlaged pad
e deposited to fill in the damaged portion 4212 and

b
4504 anck substzdte dolvhand theh@nﬁgcptt\iedn@,teml 47Ré cen b@ élepcwedlmﬂlal the dam
struc(%trfreeéi@aer SI(F & otg%c 4%?22 gl? (ijmp P { f?orxl)v e confiu%éygzmaterlal 4702.

srgniticant pur con I Ve eria

The dam D@ ctuge PEOVEGEhas d&h&ta yaky and/@t/\aﬂ’ £:%h ss)ha(e @€ enclose a portion of)
el ectrical repair of the danaged portion 4212,

the and/ t ichithe conductive material 4702 will be deposited.
®ANG/PrSUPEES fHalreen MEILS|

Dam structure 4602 can be the same as or similar to dam structure 202 and can be made in the

same way as and comprise the same materials as dam structure 202. A dam structure like dam
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15

of the conductive material 4302 can be approxi mately
the sane as or less than the resistance |evel of the
W0 e@s03674204. Conductive material 4302 can be BEEUS2007/078964
el ectrically conductive material 40 WO 2008/ 036786
strudPrt/ 4682 Qi /13 1886 4n tHeaprocan 11])@tramdl iheRigiires Uha4t rfaﬁe:xample a dam
4204a and substrate 4202. In addition to electrlc
strugtgirdtketdam suhirs #6P2 icass be farancd) aseynd danpaggd @eﬁmalcﬁt% le«én Figure 42,

and 9@1{0%5 R m&tﬁggl 433"(‘) HRYE d@]ﬁ%ﬁé& ﬁﬁ tHA RREEthIBfe. TAE dam structure (not

exanp e con uctlve terial 4302 can e an
shovah@si heelosated sach that g oxyents Mueiic&mnhteria]t 42 from flowing onto or
conductive material 4302 ca e a weak adhesive. 5 In

otheEygite COMHERERHEN O the i iaesveOtat eri al 4302 can be a

m@%ckr@hlctdé@fceé 32@'@ Rkb@ gaﬂ Pe &ty el'e!&?d%ﬁ@ge\%ét Q*“o@'égarnple electronic
| ater cured. Such a conductive material 4302 can

dev1f:¢soé\2ﬂﬂ élS()@ ogn, be| ﬁheawglelg substeats A1 DZuingsrpener |subﬁmatj: 4108 or probe
subsﬁ;g .t | prfl 41%@%% ggﬁ aé% grﬁg% n\%&ﬁ%?}éﬁ@ qutEl\e/&ronic devices 4200,
4500 €8 Hb aﬁmr&@l&g aﬁcﬁ@dlag tyatholEliRGtatibh S6midoRd&@bredics, printed circuit

embodi ments, the conductive material 4302 can be the
boardarfic.a MeseoTnihe sremplan prasevrdu efusiaterar digwrs 4048 for repairing a
dmn%%%ﬁﬂi% ﬁgﬁﬁg QPQM}ﬁyﬁggﬁglg ﬂpﬁg&EQJJﬁﬁ%ﬁ%%ﬁyoPﬁm<ﬂambnw
dewtaeumpwﬂudBmw@80hﬂsbmﬁbddmﬁw For exanple, the
conductive material, 4302 an be cured by heating t
condiiesh Breticcmbadingss andapnl Gatiane i dee Svston PR bash described

n | I |
et e Y e o R, RO R, BB Thollexemplary
cmbadidicots arsl a;g)hamtyomfort toetht odnsicoin eduihptine nixcoipbcy ssdddiments and
above for curin tive 15 material 402. For

oD R et A P DR FUFI) 4305 can be. heat eq by

directing a f|OMIOf heat ed gas onto the conductive

mat eri al 4302. As shown in Figure 44, a

non-el ectrically conductive adhesive material 4402 can

be deposited over the conductive material 4302. A

significant purpose of the non-electrically

conductive adhesive material 4402 can be to secure the

conductive material 4302 to the trace 20 4204a and/ or

substrate 4202. The non-electrically conductive

adhesive material 4402 can thus be a strong adhesive

that secures the conductive material 4302 to the trace

4204a and/or substrate 4202 with at |east as nuch

strength as the other traces 4204 are attached to

substrate 4202. In addition to providing adhesion,

the non-electrically conductive adhesive nmateria

4402 can electrically insulate the conductive materi al

4302; coat and protect the conductive 25 materi al

4302; and/or prevent the formation of debris in the

formof small pieces wearing off of the conductive

material 4302. Moreover, because the non-electrically

conductive adhesive material 4402 is not electrically

conductive, it can touch or even flow onto another

trace or traces 4204 without making an electrica

connection with the other trace or traces 4204. Thus,

in some instances, great care need not be taken to

l[imt flow or application of the non- 30 electrically

conductive adhesive material 4402 to a limted

| ocati on.
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In some enbodi nents, non-electrically conductive
adhesive material 4402 can be a material that is
WwW@ppBioadsé n an uncured state and | ater cured. MOF/US2007/078964
exanpl e, conductive non- electrically conductive
adhesi ve material 4402 canClhbaIMpplied to conductive
mat erial 4302, trace 4204a, and/or substrate 4202 in
We glaiinincured stated and then cured. Such a non- 41 WO
20Q8 (078964 el ectrically conductive
3 adE@é?%gaﬁgpgg?ggéﬁﬁg%&g%n be flowable (e.g., in a
geh,subgnite borfigudsd for a dei qiispriss prtobys far bonttached ¢d tg substrate such
cured, . and the non-el ectrically .conductijve adhesiye .
that GRRtAGt tips og &]@Spr%@relﬁeéﬁ% d{saosgdﬁglaotghgﬁteg} corresponding to a probing
patt&8 B o AR HeR 83! 8t QektRfhlEdevhRRl RPbotsed. | n sone _
enbodi nents, the non-electrically conductive nateri al
4402lerahtybefl atrshedmpring pmbes jatidhad to ghe lvebstrete, Bach of the attached

.conductive material 5 | scussed .above, and . .
s R T RpPORE i P dfecBleb S B MR Dine EB e ppgered w0 @
termiifh] biféhSaIBtrae, thieohkt ARRPRICd ASvaly Feorh Al GEREE! APa spring body
mat eri al 502. For exanple, the non-conductive

extepding bpiayccn dpbasaandthecapiagt thiy thepluraligy ehatached spring probes are less
onsiugd | jal 4402 in its wuncured state.
ﬂmn%ﬂgﬂﬁncur%%hﬁgﬁE%§%%Uctive materi al 4402 can be heated
I nadleystsanct @plaeememnpang iprebcumingyisaigya edplddement base, a replacement
.techni ques and/or using any of the tools or equipnent

spring Rdys ke K0lagHBeE PBRCR LisRPsadHL BsHaretisWetfat eri al

502. r ARk - Cl:i [ :

he§f8586§ﬁgurec?Fﬁggg1?%%%%6?“%@%?2%ﬂ%ﬁgb%ﬁﬁgg?ﬁg&nmg%‘mm“nd
of theovubstoatd utbt icorduttive niladsivg40&:triEl lyuroandding| the seplaeesntabase to the
tnn%%@t of an el ectronic device 4500 conprising a
c 'strate 4502 on which are disposed a plurality of

el ectrically conductive pads 4504. As shown, one of

the pads 4504a is danaged, having a damaged portion
2. 45The (utackoranpriagatus toé dlaimngle dumleart c@nprisng 51 2uksdnnon-conductive

conpri.se m SSk N ortion of .pad 4504a, which,can be .
aan SR BeF 54 PY 1BRb 8T vRG5 et P SREARE conductive
adhdsBleimfédial. wearing off, etc. As shown in Figure 46-48,

a conductive material 4702 can be deposited over the

damaged portion 4512, and a non-conductive adhesive

matel. | 0§ - dUCTH TV R
3 ok PR dBo iR, E ARRCE LEA RIS nof- SRR g patcril is o
stroiggredlasivo tha the tardutiveaihthiec anatdiabt i ve materi al 4302,

and the conductive 4702 can be deposited and cured and

can serve the same purposes as the conductive

4. atge icé‘i#taéjtgp%zpal'ainifsed@ic%m 2 B chp- conductive adhesive

material 4802 can be the sanme as or simlar to the

no thecmndudivicwdhesmteanitatial 460D risesrdcontdhetiveaporprrddct i ve

adﬂ§sive %3t rial, 4802 can be deposited and cured and

cal RN EHENE AFRCS YR PG UYLOUTISEe RRIHCQMIHER POEY-

adhesi ve material 4402. The process of repairing the

25 damaged portion 4512 of pad 4504a can thus be '
5. gedbe aphipcion@pparpis &F deimsi ffirther easnnrisengpp sledsstrucgre enclosing a
rord R APl HETRARE PSR Bl bS5 TR R o sring
probich htésdtfaglicel @8 1svatdd Wuddiddvall thaldu@nstrubtirs Mhisfein thodd@dti&ive adhesive

. .46, a dam structure 4602 can be deposited on the
is dlmgb@ghﬁ]atae dam structure.
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4504a and substrate 4502, and the conductive nmateri al
4702 can be deposited within the dam 30 structure
WaAs®R/036TRe dam structure 4602 can limt the flPow/os20071€78964
conductive material 4702. The dam structure 4602 can
6. thThedehiao@r apppace dndaiar lawharea@ thn chetagor apehtos @omprises an
portion of) the pad 4504a and/or supstrate 4502 on, )
asse{Ri EProPrecdEd ABERP RO MM SaviTiEdpat) 1nd Jrobe perl haging a plurality
e e e A A
confagued anorinset tohve tes@mdomedngrol lalgstestsngdafihst alenttonioed @@Rs, the probe
dam.structure |jke dam .42 2008/ 036736 .
headpeqnRIsaB® 770 YHUEAC &1 RIS £EESICLFOPECULRYG Hic fitached spring
pm%@é%ﬁ?§érﬁh£&§ﬁ&ﬁ%ﬁﬁ%ggﬂo<i9UfeS 42-44. For exanple, a
dam structure |ike dam structure 4602 can be forned
around danmaged portion 4212 in Figure 42, and
co qutiy%kgﬁtFrial %%gz'can be deposited into the dam
st FUCE U & AamtPiet ure (not shown) can be
| ogafuBgirasdiebmphgihg ial plRFaBHe BE 81cE@REANE CoNducTd ebndiictod3Qach of the
fromflowing onto or 5 otherwi se contacting any of the
condyictosy CQmpidviRg 8 Jpgr ofpeleeBivplly sendugibye waoal dispped gn a surface of
the PR e55h s kB LG Ing ey IRTR G £EAR Ggrions and
I nbenpdendstivs hdkatserc4dfi8rial alisposaben ths dhashgat gorddd af e damaged
robe card assenbly 4140 shown in Figure 41
COWEF%%tronic devi ces 4200, 4500 can be ot her devices
including without |imtation sem conductor dies,
printed circuit 10 boards, etc. Mreover, the
8. exdhpldarye pf atewmseduithdr usmpaseg 4 pukd gonesnd®:ti48 aflbesive material
repairi a .damaged trace or damaged pad can be used
dqxpgg$gggﬁﬁagpggg r eﬂﬁagm%ﬁm/ny of the electronic
devi ces 100, 700, 1300, 2801 di scussed above. Although
speci fic enbodi ments and applications of the invention
9. havéededpc diedein beeher¢in: t hi s specification, there is
no inteqbk%n that. the i nvention F

Limted th : :
exdlspraPYye s olfisa ferPUENS Bt Ry Piogcomprises o

ons
lnmﬁﬁg?&ﬁmﬁafmbb@ag&be exenpl ary enbodi nents and

appl i cations operate or are described herein, 43 WO

2008/ 938rdE e pdIsUSIoDRF O 1RO NG DI of\lBe Bahi m 1. A

contactor apparatus conprising: a substrate configured

for a set of spring probes to be attached to the
10. suliat datiec sfidhim 7 halicréant act ti ps of the spring probes

are disposed in atip pattern corresponding tqQ a .

pr &15i w&ﬁu@%%%gwﬁs Birebinand G dheRErRATEOR FOEPRYSS P dn the trace,
the HPYLEERINL Frab RS firs? trBELIHMib ¥nPd s@bhPER&SD RS, REd

eg%?ob%% éﬁ?%chgd to tﬁg éﬁggéréteflea%h of ?ﬁg?attached
s ptliengpndnabesadbenypy bisdgey tize pas eleatricaliyh eonrteotinghehe first trace portion

ubstrate and el ectrically connected to a
and ﬁle second trace portion. y

11. The device of claim 7 further comprising a dam structure enclosing an area of the
substrate on which the damaged portion of the damaged conductor is located, other ones of the
conductors located outside of the dam structure, wherein the conductive adhesive material is

disposed within the dam structure.
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term nal of the substrate, the contact tip spaced away
fromthe substrate, and a spring body extending
whedsesi1se he base and the contact tip, the pl upel/Us2000678964
attached spring probes are less 10 than a full set of
12. t he mpedsedortiablang aatlct@sitel@nent tepkasaarnthe ppsdeROcomprising:
probe conprising a replacenent hase, a replacenent .
spEIHABINE ddyelecia] slemept WaBfespships fogd end ingldinesihs séastriGel element
: tern; CLi ' : :
e o D B R TS SN LB AN B8 Bing the clectrical
elenteet withah cleofricnhendudist ofahe sultshretecomiduct i ve adhesi ve
electrigally connecting the replacenent bgse to th
5 Chtgi g ondGetve NG ST BB S dofoR ol BAEQ gas onto the

conduelit d @HLGRIPHLRLAD 0 bGUERENH AN GPBHUGHIMBe AMRERhVBe substrate is
mat eri al deposited on"the replacenent base, on the

dispesgdst rat e, and over the conductive adhesive material.
20 3. The contactor apparatus of claim2, wherein the
non- conducti ve adhesive material is a stronger
13. adimasi pecdsbast thencondusbicie tedhashy ehgvdoadi@lve 4dhel@ material
contactor apparatus of claim2, wherein: 25 the )
comprg uRHOV idénga dive Srated raes ethraugh co morrls edisppsed ridipsenty the conductive
adhSRRXNateMjd t he non-conductive adhesive materi al
conprises a non-conductive epoxy. 5. The contactor
apparatus of claim1 further conprising a dam

structure encl osing. a ortion of the substrate that. i
14. 7 ndPgRecHReot elimnkd., WOeKEY theeCHiingl tBe 1 OndRetE fenesive material
com R Bl Ao PR SR RLYESEE (7 SpfT 3l fture on which
the satiterde salisposeddi sposed within the dam structure. 44 WO

2008/ 036786 PCT/ US2007/ 078964 6. The contact or

apparatus of claiml, wherein the contactor apparatus
15. COMAE bARSssAT clASSILHRE hPPRingar d assenbly conpri sing

a wWwring board and a probe head having a plurality of

el eptlyingad novraedictivasdhérevee butanebno at heastviarpargob ofrthic clectrical
olen9 lﬁhzéqgmlgeeg§ftrical interface configured to

COhHEC PR SH et %r £ or controlling testing of the

el eglin®ic qodvh&RSive blligesPicahfeal by alirec@iP4 SV Helted gas onto the

substrate and providing electrical connections to the )
non-geRdycHEe adhpsivagnatpid e dydiatipga sHRraEEREHe 08pyhiply the substrate is
pigbe. 7. An electronic device conprising: a substrate
conprising a plurality of electrically conductive
condgctiotie, noaaohdaftivt hdhesivd maadaldiagns adlosijoni ssicngth &reater than an

| ayer of an electrically conductive material disposed
adhegjonstigpgth QE thegondygiive adbsstedpdctighher ei n a danaged one

of the conductors conprises a damaged portion; and a

cured conducti ve adhesive material disposed on the
16. daffhggdogss of ehimf 15, hehateimatheduring the non-conductive adhesive material

comprises providing the heated gas through a nozzle disposed adjacent the non-conductive

disp

adhesive material.
17.  The process of claim 15, wherein the curing the non-conductive adhesive material

comprises heating the non-conductive-adhesive material through the support structure on

which the substrate is disposed.
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conductor. 15 8. The device of claim7 further
conprising a cured non-conductive adhesive nateri al
waelesnsd’edd over the conductor adhesive materi aPCT/BS20011€78964
device of claim7, wherein: the conductor conprises a
18. c oMt ptdoces pRaclaiands thieercianhg eplpopta won-coodpetivwesihasiv thaterial to
ssing. portion of the pad, and the conductive

the %l%@gé}l@éem% pag & YURetr3HE SSMAYSHVFdE e Rrdugsiyg adhesdve with the
nonI&%hQﬁVé&ﬁw%keC|a'n17 wherei n: the conductor

conpri ses trace and the damaged portion conprises a

gap in the trace, 25 the gap separating the trace

in a first trace portion and a nd ce porti.on,
. é‘%§ HEOESSH il cslpva 1 dmélgqrqr}g Fi 98 gctlgiﬁe cguggive rgaterlal comprises a
concﬁllcﬁ% reb&@ | dhdcme n&ﬁltédhguétﬂ% Ildhre§itve trﬁﬁ@ﬁalpéﬁrﬁpﬁ%@s aaﬁéjn conductive
he second trace portion. . The device of claim?7
epOXfyurther conprising a dan1structure encl osing an area
of the 30 substrate on which the damaged portion of
t he danmaged conductor is | ocated, other ones of the
20. COMUY GhrdUeSs bR 20Whsiate thef clbdfcA Rl WohipkiSes a circuit clement
wherein the conductive adhesive material is di sposed
compfisipg p Pldity Qfelsetrigellaads. 45 WO 2008/ 036786
PCT/ US2007/ 078964 12. A process for attaching an
el ectrical elenent to a substrate, the process
21. coffhe ipsicog of gtasP0NYrther @heeisingcal el enent with a
graspi.ng tool. and hol ding the el ectrical elenent
adfAEuRg on asfirst elestrical sor%aﬁfeu@? t%S%Hé@.a&ée%@éirﬁtaﬁepow of the

conaea'cﬁ{%% édh%ﬁlvbgﬂa@&fﬂ‘ Gling the electrical elenment with

an electric conductor of the substrate; and 5 curing
t héoroomgl ug tai seeorsld¢lectiiva cvadwetoradf thy substretst atrigpsaafseawd deposit of
h atenggs onto the conductive adhesive materia

of
the @Pdﬁéwﬁél hg B2%%port structure on which the

SURgkFat thel oldidlh $lﬁb0§1@éjmc@13elerf[$iﬁ aBfaR&R 3SsuBtrAé @bﬂbﬁ?@s placing one
wherein the curing the conductive adhesive nateri al

of thkOeledripalilsats qfrtbeicdiowy ctenenhantheditdesst rHitsuddpoait wd2lx¢ eonductive

adhe%hfsepn?%grqalra%%(g ﬁlglg%lgtarﬁ&h%? 3 Ct I V%‘l a"ilq edﬁ Cue??ltrcglrltt %gment in the at

leastCORdoied diép%s@dhﬁi%lcﬁﬁddmbeﬁdﬂfblswe@ﬁlim[dl.seS heating the
conducti ve- adhesi ve material through the support
structure on which 15 the substrate is disposed. 15.

Th i sing: . Vi AG: .
22 ThOBERSSeo L2 A S, SO )08 LAAR.R
on tlaf subkeate betoicen del at la@keantnt dgadit bl éhcswvhdiidtat adhand material and the
at least a second deposit of the conductive adhesive material, wherein the holding the
electrical element adjacent a substrate further comprises placing a body of the circuit element

in contact with the deposit of the adhesive material.

23. The process of claim 12, wherein a plurality of spring probes are attached to the
substrate and electrically connected to ones of electrical conductors of the substrate, contact
tips of the spring probes are disposed in a pattern that corresponds to a pattern of terminals of
ones of electronic devices to be tested, the process further comprising removing a damaged
one of the spring probes from the substrate, wherein the eclectrical element comprises a

replacement spring probe that replaces the damaged spring probe.
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20 curing the non-conductive adhesive material by
directing a fl ow of heated gas onto the

waoemsosteauct i ve adhesive material or by heati nBCHUS2007/078964
support structure on which the substrate is disposed,

24. Mhepricbsstdfelanarp3donbkiconpeisaghesi ve material has an
adhesi.on strength greater than an  adhesion stren

th
of TQHHNG B JAICUT S Wr IR 1EeA RAFIBR OSI(hC SFSIFGE (e dnclidcs a one of the
condcRrER> fchcth@'r %meﬂpﬁroﬁé i fohlﬁe @l%th@ngl Mhnected bg the conductive
non- con ctlve esive mater| conpri'ses providin
adhdstve neatacothas of the@agtuciors dxated odissqposfeble dap aivectoret duei
no conductlve dhesuﬁg material. 30 17. process

e
EPOsTIEL e SRRISITHC (8RSt e VHB- et SEETER. the dam

struc@ﬁ’ttéQﬁﬂu‘ﬁﬁ MBHESTItRY con@RA/e RIBSsifeRbicRSl thREthin the dam structure.
non- conductlve adhesi ve material through the support

structure on which the substrate |s di sposed. 46 WO
25 20%?/03678 rPQHBUSZOQEJPZSQQ§t tha N $ cessiof'claim
- RREF2 Oh PHE &SIV é‘p%é%“%olﬁe%é’P V& AGHE Pve
mibﬁfvhcﬂhg ta0substigteeddadigticaalor &l g&redt s d@ﬁ@ pR®cs WP el @ta@hed to the
conpri ses covering the conductive adhesive with the

substiats-sueln that eenject igh e5thgspring pobesrie dppesassy adfp pattgrmeorresponding
toa ég‘[ter%?{e Pt srb% e?e%ﬂgfﬁ{ét 8%?%5&%%%5&5}{& gﬁ%ﬁéf\} l f ﬁga{e%i%ﬁﬁng probes

onduc I ve epoxy non-con esi ve
beingaittechicd! to closrprtissas, ﬁhﬁ@m— enhdifchd ¥eachepopryng @EObesTévenprises a base

f cl 12 t h | ect | el
atadfi eubsres AEUFIEH B ORE R moT6t O ARTTUPH bR aeHier e contect
tip s?gceﬁl S5 f:6A tht §86stra %@ ]andghﬁarfﬁ'é% ?Sex%ndﬁgaﬂt)éﬂjvg the base and the

urther “conprising: formng rst e rirca
contegnghict or of the substrate at Ieast a first deposit of

onductive adhesi.ve terial; nd 15 form.n
oS Pl SRt prbeote P BT Tn g i3, & which a
repl&eﬁﬁﬁ@é@u&@ ﬁg%ftth@feplab&ﬁe&%ﬁﬁg btdb% @Gh&%bd’ SudiBth & thalreplacement
wherein the ng the electrical elenent adjacent a

conteeisit l;sahseooeamanthg &8 p@tt@m\wgh theecontsict tlpﬁeO%tlhe @tta¢hed|spring probes to
comeygRad s pAford oE GintpeFl R HarBal O e R B
pl &Gcfgn:anot her of the electrlcal | eads of the circuit
element in the at 20 |east. a second deposit of the
c oHUEP ageM M RENY BrabatcepIPaises @ peplapgepy bpse 48d gfreplpegnpgnt spring

bod? e Ut 8o ARIRIERAD LR 1T 0.2 AEROSILcxthy A adhesi ve

tra ween [ east a
fi et atthepiogidomphistsheeatricadlyctdnnectaghtas irsidaceatcat bade tardterminal of

eas a.s cond. deposjt of the onductive
the S&gﬁ&? yish aelsciriselly Grsefife %%Slﬂ%p&t%@ t he

26. The process of claim 25, wherein the attaching further comprises adhering the
replacement base to the substrate with a non-conductive adhesive material deposited at least in
part over the conductive adhesive material, the non-conductive adhesive material being a

stronger adhesive than the conductive adhesive material.
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25 electrical elenent adjacent a substrate further

conprises placing a body of the circuit elenent in
weonwsast7seM t h t he deposit of the adhesive nat ePCHIUS208B078964

The process of claim 12, wherein a plurality of spring
27. pr ahepraaes dlclambed whercihibe agidhsiy ficplaaaticl spaihg pedk lcgmprises:

connected to ones of electrical conductors of the

SUBEPPAR @, CRIBFRMENE strughurecpRIPHFING e 1§plap e Patsekityp grasping tool;
and di sposed in a pattern that corresponds to a pattern of

term nals of ones of electronic devices to be tested,

t héoldinge €s rdplactiment stoupuricssuely thetnthel raplacoianta e 1soarbacent the

of the spring probes fromthe substrate, wherein the
subsgpset ri cal el ement conprlses a replacenent spring

Pr eRee1édbddaly@BhAG SR LHR ﬁ%ged spring probe. 47 WD

2008/ 036786 PCT/ US2 07/ 8964 24. The process of

claim23 fur tahldls'mgdh@pmsiungve adheniva gnagereid o sher igplagergent base and

encIOS|Q% qmgortlo of the substrate that includes a

one of the ors to which the replacenment probe

is to be el e@axﬁm%cmleIcunmm@@&&gwbyna&aﬁﬂconduct ive

adhesi ve nateri ot hers of the conductors | ocated

ouf@%ﬁéer@mgﬂlﬁéeldwth@?@@@prlﬁﬁa 5 depositing the

conductive a C

the dam str g@@zfné%‘ﬁ?ﬁm&ﬁ ng %%%VQ%}ES{VE gnag%}}.]g Eé:t%évlteeﬂfagemem base

adhesi vendmitstrata] atdo wi thin the dam structure. 25. A

process of repairing a contactor apparatu? t he

process coinP@ﬁ%ﬂ?enBF@Q?@HQﬁﬁeé1§ﬁb§ﬂ?%ﬁ lconfi gur ed

for a set of spring probes to be attached to the 10

substrate such that contact tips of the spring probes
28.aréhdpamnsadckmﬂ£7tmpm@attern corresponding to a

pa Lrn. of termn electro i c _devic .0 be
catiing B GPEAEDYS affoste dEHEaH SHPITRGe p GtsL0e Agigih g hoated gas
ontoaché @&{a%dmteoao&leﬁv@ﬁﬁfehﬁﬂtaﬁd wherein each of the
attached sgrlng probes conprises a base attached to
t héhesm@grt ¢ sommondiciee pdlwaiveynaenl eompdsesoditecting miftoay of heated
as Ehe(ﬁyq%tr ! a/hhe(ggg;g&t tip spaced away from
g ?ﬁ% o5t F% V& 8‘ %prl g body extendi ng between the
base and the 15 contact tip; attaching a replacenent
spring probe tqQ the substrate in an orientation in
29-mhﬂ@ﬁpﬁmeﬁﬁﬁwgw@ﬁﬂnW’@@Htact tip of the replacenent
sp [
c AR aiegle LG, HPR e ok U RO B
C offtcamin-dangdsctk atihesn&t maehﬁoboa@msm mmhﬁﬁiuttmve CpOXY.
correspond to the pattern of termnals of the
el ectronic device to be tested; 20 wherein: the
30. ' e%@%m&tof%?arlﬁl% Rk e Qﬁﬁd@rﬁgﬁa [a%%@iﬁesgﬁﬂ% RS @omprises:
and a replacenment spring body be gn the r genen
bageisping atrhg aceaping stewnture comptisiog thd yeplaegmoent hese with a grasping tool;
attaching conprises electrically connecting the
repl acenent base to a termnal of the substrate with

anheldaft feC adplacememdieddiye afdhemhy teMBdpRick@bnt Bise is adjacent the

substrate;

and

the electrically connecting comprising:
applying the conductive adhesive material to the replacement base and
the terminal, and

curing the conductive adhesive material.
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26. The process of claim25, wherein the attaching
further conprises adhering the replacenent base to

w0 b@s®sdigé rate with a non-conductive adhesi ve PEL/E81081/078964
deposited at least in part over the conductive

31. adimas puesmifetdial 30, tvhereion- conduct i ve adhesi ve
materi al being a stronger adhesive than the
C oMt IED RGNS R e CHEPBAGSHRS re@éﬁca@ev@@% 8136786

Pcﬁ{el‘fﬁﬁg)ﬂ%/ﬂqg f?é? médt striBirdE s Ohieft r%gﬂ% %%lacernent probe such

wherei n the at |ng arep ace Nt spri
that denmpplaseasant goesqitipgs dispeset ac dregattemtwiticthacentaatrtppsi si ng
the repl acenent base with a grasping tool; and
hol di ng the replacement structure such that the

32. r eghapRiR ofRasim 365 valdiae ﬁﬁtref)laé‘eme"}lt §Hﬁ’e§ﬁﬂe%ﬁlpri%&ethe replacement
electrically connecting conprising: ying the
basecendlutbti wplagdmerti vprimgttodyalthe (PYD¢1?£§S E'ptlharc eoBprisivgs ettaching  the

relaand gp%ﬁk§ﬁn%q%IT 3Qg cur srﬁ, g conducti ve adhesive
Plste A, BT e g’%gPlﬁ YR %P %Iacenent base
conprising: applying the non-conductive adhesive

material to the replacenent base and substrate; and
33. c urT hagrackes ofehai odieraye thed Rl Fapeeinairegtitig| comprisespge replacement

basel &%c%gseﬁr?th od ﬁis’fﬂ 7, wherein: the curing the
conductive adhesi've material conprises directing a

f | anacdingbatgthgasnt iing bble toctha deptidereneliiesinde
naterlal and the curing the non- conductlve adhesi ve
maf&rahig the FplacsmentRonget (iR Besping Mdvheat ed gas
onto the non-conductive adhesive material. 20 29. The
process of claim 27, wherein: the conductive adhesive

34. maflée palcessofpldimedd fartbenmngtrisine, ppaxty thaatthching a replacement probe,

remq]nvgﬁg_ ggﬁgtg&cérlogg a@%gg icovfgg mal%s%rra agleﬂpggéelgée%i probe &ﬁemgﬁtached to the
substRIif laModaiBn &t Rich %@rehﬁpk@aﬁ@rﬁmmw&nﬁw@e
conprises: grasping a replacenent structure

conprising t he replacenent base with a grasplng too
holdln repl acenent structur.e su
- eplhggro Yoty ftk?aaslrél ksl w%areglctglﬁ trer{l%ve% sprifig pro F tli]le replacernent probe.

36.  The process of claim 25, wherein the electrically connecting the replacement base to a
terminal of the substrate comprises:

forming a dam structure enclosing a portion of the substrate that includes the terminal,
other terminals to which the attached spring probes are attached are located outside of the dam
structure; and

depositing the conductive adhesive material within the dam structure, the dam

structure limiting flow of the conductive adhesive material to within the dam structure.

37. The process of claim 25, wherein:

the contact apparatus comprises a probe card assembly comprising a wiring board and
a probe head having a plurality of electrical connections therebetween assembled such that the
wiring board, the probe head, and the electrical connections therebetween provide a plurality

of electrical paths from an electrical interface configured to connect to a tester for controlling
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30 the electrically connecting conprising: applying
the conductive adhesive material to the repl acenent
wha®e/ 0z the term nal, and curing the conducPCTES2007/078964

adhesive material. 49 WO 2008/ 036786

testiBC b Wh2 QECHO0Ti8 MAices o thhattpeirdemsbaf ad & mhe3@rminal to which the
wherei n: the repl acenent structure conprises the

replacepienichase Ht coppesied: 28thd t he hol di ng the repl acenent

St BHCHUERNG BERI SR el 2od Bdd Ishgsdnpbacenent probe

sug% t%a?gtﬁgﬁrepﬁ%cgﬁgnt confac% tipis disposed in
the pattern with the contact tips. 5 32. The process
of claim3Q, whereip the replacenment structure i

38- conpPPSEs Of RV BgIAEBHghY clecd QRGN e TedBP e L FRERRTISING:
S pbfdlﬂdiﬁ?ﬁ)éubs‘hﬁ% RIRERES o pufaiB) oG8R bl RBnAIkiRE Bbftictors, cach
the replacement contact tip to the replacenent spring

of thypdgndut@ragompheng rolegersoioin elegirrerBy conthetisr matprgal disposed on a

surtf RO cobrfr b AOPRELR e 5f Tad APAFRRE oronf88%% damaged

poﬁbﬁp&ﬂpenent spring body to the replacenent base, and
attachi ng the replacenent contact tip to the spring
bodgpositmesy conyetiysy pdhesiye gnateniadjaptop e damaged portion of the damaged
condi@Mprising, prior to the attaching a replacenent
probe, renoving a spring probe attached to the
substrate, the replacenent probe being attached to the
substrate in a.location fromwhich the renoved sgrlng ,
39. pr dBe Piesess d iap 8 fggherﬂqglpﬁllsg](gé:élgngfhecﬂogfigﬁtlgg ’ad esive material.
wherein the renoved spring probe is the repl acenent
probe. 20 36. The process of claim 25, wherein the
40. el bt rprealss wf cbdmmed$ i fnghdrheomeplire: demnitingas @ot-@oaductive adhesive
t%ﬁninab of the sybstrate conprises: formng a dam
mateia Y (PeCuEFBE A S Y BB 18n of the substrate that
includes the termnal, other termnals to which the
attached spring probes are attached are | ocated
41. ouflse grocess affetaldedéh futBergompetsinge; and depositing the
C o EBEDE M, T B bR gL S onaucine
adhdplResdtygal@mideri al to within the damstructure. 37. The
process of claim25, wherein: 30 the contact_ apparatus )
coAfiPl derosHingr Bsen@ineendysirisilest@npiatesiahgcwingi Hienpon-conductive
r g a probe head having a plurality of
amﬁ%ﬁ@éﬁ??@%l connections therebetween assenbl ed such
that the wring board, the probe head, and the
elegtrical connections therebetween provide a

42, pl & §Prqcgss of claim 41, wherein:
the conductive adhesive material comprises a conductive epoxy; and

the non-conductive adhesive material comprises a non-conductive epoxy.

43. The process of claim 38, wherein:
the conductor comprises a conductive pad and the damaged portion comprises a
missing portion of the pad, and

the conductive adhesive replaces the missing portion of the pad.
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of electrical paths froman electrical interface

configured to connect to a tester for controlling 50
wOD0ROHBRO36786 PCT/ US2007/ 078964 testing of PEEUS2007/078964

el ectronic devices to the attached probes and to the
44. t eMht pedcctsoWwhiidliB & Wdcreirepl acement base is connect ed,

and the attaching occurs while the prohe card.is )

as dersmdpctoisconprisgs g figeeand e dapaasd oo comprtfe ¢ gap in the trace,
the QR G LRI TIEY Or DR RAST P OIROAF S peption, and

el detcandadtive adbedvcbiidges clongas eecsicabpcbnneofing the first trace portion

onduct.ors conprising a |ayer of an electrically

and@@ﬁﬁﬁ%FﬁV@eﬁﬁggpial di sposed on a surface of the

substrate, wherein a danaged one of the conductors

conprises a damaged portion; and 10 depositing a
45. conkhegrpeess atitleist 3& furtheeedmaprisong o t he damaged portion

of .t he da ed. conductor. 39. The.process of cl ai 8

£ uFTIERE GO CEPRERCHI S B el U g Ee (R damaged
portizat @ th@tdamd&edddndddier RrecesSH offer ohad & B8 cobdidi®E located outside of

conpri sing depositing a non-conductive adhesive
the dpgt #rucirc:iApdr t he conductor adhesive material. 41. The

pr - of .cl aj - 11S1ng: | t

e SO Firky 1SRRG A, AOMRHL Cblin Bl By Sructure, the dam
strugturcilingitih ) Bovarfdiuctondactiv@tdackiesimuerinbtb evitlah thealach aficaire.

depositing the non-conductive adhesive materi al,

curing the non-conductive adhesive material. 42. The
46.pr%P&ﬁﬁwﬁﬁa?%ﬁ%ﬂ%%&m,MQﬁ ein: 25 the conductive

adhesive naterial cohpri3es a conductive epoxy; and

t he sobstrato nohfguiradefon dhes iof spmmg probad tocberpttiched t@the substrate such

non- conducti ve epoxy. 43..The process of claim 38, .
A A U R F%esa%da%ao @ probing
pattdrR 8 f SRRISE RIS bONGRMRY d SRR ® b3R8l SSi ng portion of

the pad, and the conductive adhesi ve repl aces the

m esilwglipoef hitashed spieg peabes aBachpd to 68 AWBETBE cach of the attached

. PCT/ US2007/ 078964, 44 . The praoces f.clai 8
sprifig RIODES COMpLISing 3 dB%ﬁeoarttagg?gpfol gneessw\gos rerltgcaél%amac 1Ra(elly connected to a

termitRR@ etk ROKtratoNthe VIRIaLSEF spacgdRwal fidie the adRirate! el P3pring body
separating the trace into a first trace portion and a

exteR@ipg ReweeR e brse and e capct tp thoplyirdity obattighedsinyg probes are less
ﬂwngqhﬁggﬁﬂqg§%g§@1ﬂgﬁgctricalIy connecting the first
trace portian ’
at least one replacement spring probe comprising a replacement base, a replacement
spring body, and a replacement contact tip disposed in the tip pattern; and
a cured conductive adhesive material disposed on the replacement base and a terminal
of the substrate, the conductive adhesive electrically connecting the replacement base to the

terminal.

47.  The contactor apparatus of claim 46 further comprising a cured non-conductive
adhesive material deposited on the replacement base, on the substrate, and over the conductive

adhesive material.

48. The contactor apparatus of claim 47, wherein the non-conductive adhesive material is

a stronger adhesive than the conductive adhesive material.
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5 and the second trace portion. 45. The process of

claim38 further conprising: formng a dam structure
wWe@pmBo03i78¢ an area of the substrate on which tPEI/US2007/078964

damaged portion of the damaged conductor is | ocated,

ot her ones of the conductors |ocated outside of 10

the dam structure; and .depositing the conductive

49, itbs FORasHER SHREUSG TS ARET AR P et ur e, the dam
St HRCIMA et ﬁ @M U rrfp i &lve
naﬂg?%% &%3%%P ig J' n&%?ﬁ%fﬁ?gﬁéié%pﬁggon?actor
ap p:iwrmnmrsmdmrp/lewdhe'sgve rhitenalswbptrisest enamoodridgatinedpbry. a
set of spring probes to be attached to the substrate
such that contact tips of the spring probes are
50. di SRESBHtat@r AppdrRuP R L8Y rbfcc%ﬁﬁ&mm ifilehek Qo ﬁgﬁaglanaam structure
pattern of ones of terninals of electronic deV|ces
enclpsang gglogtgbn af meuqubstrqtg/ thgft imgludes ﬁb@] teg‘pnmah,gotbq:ro@ergmals to which the
attac%s? ergln% rpg%oetg hag%s aSrt%er aagg Ao%ag (P O%tt“tdg ﬁ tzat tdrjl &h ﬁté"ucture wherein the
conduldhed fcdesivandigiosed withal thy deanfeahrd to a 20 term nal
of the substrate, the contact tip spaced away fromthe
substrate, and a spring body extendlng bet ween t he
ba t 4 u iyt .- aita
1. JorehaRiibe HRMRAR o by o MRl HESY YnpiPile Elifibior spparanus
comprigies asaftmbleéqirom:neard epdcatbdyreainpaging pgwringboard and a probe head
conpr|5|ng repl acenent base, a replacenent sprin
havigg gy pluggl l&y g@iﬁemecmﬁ Herebefwrea gfﬁowalg hO%rﬁ éompﬂsmg an

elecfrchl Hff]érfa%é %onf‘g@ge@% & E@Q) ?%&%ﬂ%f YntfAl: {Cf\éf?ng of the electronic

material dis on t r epl acenent ase
devitesy then@iobe hfsad VG T (2 tlat sapsttdte amb powveding eleanifce]scmmectlons to the

| ectrical ect e re enent base to the
attahif i Drobsh SIS o hEer P HRPaR e of ol ai m 46
further conprising a cured non- conductive 30 adhesi ve
mat eri al deposited on the replacenent base, on the
52. suﬁ@ﬁﬂgm®nuahﬁumwem@ﬂﬁegconduct|ve adheS|ve naterim
non S&lgﬁglueg ?ﬁgl’%g%lgé% er)@ura {)e Ffeg rlca c%n Wg% é%n(ﬂlc ors cach of the
condR@RES torBprididna ther 60 ae lallébﬂrl‘é@ll}ad(k‘rﬁﬁlbtiﬁe natceinl dikposd@ oM@ surface of
2008/036786 PCT/ US2007/ 078964 49. The contactor
the subyEtatherdn adrmpged one o) ﬂhm@ndwf@fsgompﬂlsﬁ%a eapraed poytion; and

adhesi g oRRlE 1"v% Ahn KRR LRSS aﬁ%é)%%bd %ﬁg@?@é@oﬁg&? 8f the damaged

t hé “hon-conduct i ve adhesr ve nater a
condwotorconducti ve epoxy. 5 50. The contactor apparatus

of any of clains 46-49 further conprising a dam

structure enclosing a portion of the substrate that

53. 1 nghudesict ke clgh &b the ¢S MelRlShohQLoth @ etdBesive material

deposited over the conductor adhesive material.

54. The device of claims 52 or 53, wherein:
the conductor comprises a conductive pad and the damaged portion comprises a
missing portion of the pad, and

the conductive adhesive replaces the missing portion of the pad.
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attached spring probes are attached are | ocated
outside of the dam structure, wherein the conductive
wW@elivemseres i s di sposed within the dam struct ur ePCT/0SHA7/078964
The contactor apparatus of any of clains 46-50,
55. whahedavithef agrifatiins Sapdawatiem: conprises an
assenbl ed probe card assenply conprjsing a wring
bo Hcrordectar Wgeﬁ%é@ce %ﬁhﬁ giaglagq:quooﬂlpl@ 9013prlses a gap in the trace,
the &2 %es‘ééa{rh thé %&e td PR ‘irF@ef p:&ﬁ& a setcB d Whd REHAP ARG
C g an ectrlca terface con |gur to
Coﬁwemndtlm\a atdhsilm' bifidges clonga Ielelctlrgpaﬂﬁsl)mwgting thehferst trace portion
ectronic 15 devices, the probe head conprising the
andﬁﬁﬁﬁ?@@ﬁ@“%ﬁﬁ“ﬁPOV|dlng el ectrical connections to the
attached spring probes and the replacenent spring
probe. 52. An electronic device conprising: a
56. subBter @Vécecquyi off dlgines -5 Anithey compebisgtar fanalstrycture enclosing an
area @ggbp U §tﬁa%e §1(1) o 1c tﬁg?arg%gae hpog{l?& %fgtlhla 9%1%%6 dcg)t(t:&i@ctor is located, other
oncs L tBE b@lﬁddéto‘i@ %@@d tsadcSifrthad@matructule wiehsih kRt @nductive adhesive
wherei n a damaged one of the conduct or s conprises a
matighipgBepopest vithim: thaydem stre¢ivisd conduct i ve adhesi ve
mat eri al di sposed on the damaged portion of the
damaged conductor. 25 53. The device of claim52
57. T uiAt precess doutiashing adclettieal adanert oma weistrue, thdpesicvecomprising:
gtg%rsll)lglg anga ec?r?(}?té%gg%ggl Pae%q%%qgg%t / ggi?ﬂg,\%g Cegcfrical element
adj att;é'h@ acgtggﬂﬁ{eo &QﬁHEﬁ\%e%@sﬁig nlﬂ&'t%ﬁhlv gl,eptﬁ%lgn goﬁ&%tl g tﬁe electrical
damaged portion conprises a 30 mssing portion of° t he
ebnmadwuhadekh&umbﬂﬂﬂuuow@%hdndsnve argpl aces the m ssing

ortion of t 53 WD 20 /O 67
R T A S IB?C%BW B qiaiged gas onto the
con(ﬁh%fﬁéL adNRBcehicrihN8r G9NEHAGHOTa GBI fRtAe lhakBicANMe substrate is
he damaged portion conprises a gap in the trace, the
dwpqaﬁ separating the trace into a first trace portion
and a second trace portion, and the conductive
adhesi ve bridges the gap, electrically connecting the
58. i mae proase @Oekins7,5was@id hige SAEAHGhE r @hdu@bict hdiesive material
56. The device of any of clains 52-55 further
COMPEASr PIOVIdEN S thpaheaied lﬁ‘% uheoughct WAy dipposad exdiasent; e conductive
on whi ch the damaged portion of the danaged
amﬁ%ﬁ%iﬁc%%r'is | ocat ed, other ones of the conductors
| ocat ed outside of the dam structure, wherein the
conﬂuctlve ad ive__10 materjal is di sposed wthin

9. { hd NAARFPEE (e GRem 5% WACHSHY s SUFiIBg %?t%?@ﬁ}lﬁgfeaﬁdheswe material
com@h&%tﬂehﬁfi’é Rl @dﬁ%ﬂ&uk%&ﬁb‘@%h&éﬁﬁ ’thﬂoﬂ?ne eoﬁffo§§rt structure on which

nprising: grasping an electrical ment “wt
the bstsane glitposdd. and hol di ng the el ectrical el ement

60. The process of claim 57-59 further comprising:

applying a non-conductive adhesive material to at least a portion of the electrical
clement and the substrate; and

curing the non-conductive adhesive material by directing a flow of heated gas onto the
non-conductive adhesive material or by heating a support structure on which the substrate is

disposed,
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adj acent a substrate, a conductive adhesive materia

el ectrically connecting the electrical 15 elenent with
w@rooglaose i cal conductor of the substrate; andPCT/UR2997/078964

t he conductive adhesive material by directing a flow

of wheadiethegaa-conilwtivbadhaordugtiivaaadhadghesnnsiergth @reater than an

or by heating a support structure on which the
adh@%s%ﬁ%gté of g @ndydivegdhestyeamatetitle process of claim

57, wherein the curing the conductive adhesive

material conprises providing the heated gas through a
61. noZht eroicsp of ethimdj celndrein be condgahé¢ wen-cankhesivey @dhesive material

materi al... 59 he process qof claim 57, erein the .
comp{isqs @Wlﬂ@&%ﬁ&ﬁ@ﬁﬁ 85 Tt o aorebuhmndd's B By conductive
adhddRAthN&idhe conducti ve-adhesive material through the

support structure on which the substrate is disposed.

60. The process of claim57-59 further conprising:

ap ing. a non;conductive adhesi.ve paterial ,to at : :
2. eaut ks PPOHTErOT Rt P RIE AEhEchhBudacbsntve materia
compHstic@tify A& thofbhMettivhadhaircC matiiatl itMBudd RS si$hort structure on
“materi al %y directing a fl ow of heated gas onto the
whighdthe sdntiaetis dereghesi ve material or by heating a
support structure on which the substrate is disposed,
54 WD 2008/ 036786 PCT/ US2007/ 078964 wherein the
63. nofthe prsbgsd oivanyacthesimses0aslt, evhicadin hias agptyiag haesinesonductive adhesive

strength greater than an adhesion strength of the ,
mateEighd c‘thievge%fb‘ﬁ@s?k?’é‘eﬁtata’éﬁi itg? Subgtraterifonprigess §evegmec fhej penductive

adhRRe . ghgnkgﬁhﬁﬁgéggk%g@\non-conductive adhesi ve

mat eri a conprises providing the heated gas through
a nozzl e di sposed adj acent the non-conductive

adhesive material. 62.. Th ocess .of .cl ai m 60, . .
64. ndFEi HOERS S’ HEimo R0 B8ndUEE§ 0 e hEcEgHpae adhesive materia
comPRIR"d @éndu@tﬁ’x‘g’éﬁ S af®atd A¢h-tdRluctive adhesive material comprises a non-

non- conducti ve- adhesi ve material through the support

condichycengxg. on 10 which the substrate is di sposed. 63.
The process of any of clains 60-62, wherein the
appl yi ng a non-conductive adhesive nmaterial to the

65. el ant prdwats & @FRITcladmndl 6016e, SUbRIT @t @leaRl ¢18@8nt comprises a circuit
covering the conductive adhesive with the

clemgghcrpiiaing ¢ Dlardidneakelodricaldeadd. The process of any of
cl ai ms 60-63, wherein the conductive adhesive nateri al
conprises a conductive epoxy, and the non-conductive

66. adiasipwecssaifetdial 65cfarthed dapridingon- conducti ve epoxy.

forming on a first electrical conductor of the substrate at least a first deposit of the
conductive adhesive material; and

forming on a second electrical conductor of the substrate at least a second deposit of
the conductive adhesive material,

wherein the holding the electrical element adjacent a substrate comprises placing one
of the electrical leads of the circuit element in the at least a first deposit of the conductive
adhesive material, and placing another of the electrical leads of the circuit element in the at

least a second deposit of the conductive adhesive material.
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20 65. The process of any of clains 60-64, wherein the
el ectrical elenent conprises a circuit el enent

weowposEsng a plurality of electrical |eads. GPCT/Ukm®07/078964
process of claim®65 further conprising: formng on a

67. fi mat pedcesd ¢fl dailm 6® Adthet osmpfisih$ Corfils b dapsitads alneaalﬁéswe material
first dg£03|t of the 25 conductive adhesjve materi

on theybptiptepaiyycam the & dsihifiest denosit o5 heconduis rad]éffs“teﬁéate“al and the
at léagﬁﬁt {Rb&d He &ﬁta%f t %gﬁ&p:@ivﬁ eaglﬁé 1@@ Hate evﬁl@féﬂy (fﬁé \h%ldlng the
adhesi ve materi al ereln t ding t e el ectri cal
electnicehed%elacﬁdmcemtta ubstudts fursitoe camppsdsgescipgd abodygobthe cirofiit element
he el. rlcal f t he CIFCUIt element in the at
in cqriips G Thi ISDS b BERERoH A ReSHBhduct [ ve 30 adhestve
materi al, and placing another of the electrical |eads
of the circuit element in the at |east a second
68. dedbsiprocess efhanycufrdaiotsiVed TadHesdive pherabiyi ofl sprigs pwbes are attached
200 / O 6786 PCT/ US2007/ 078964 67.  The
to th€6 T3 gpg E Gally ncgn?e Zﬁi‘ﬂg 0 go%‘es Oog peé%ctrp cag fco%%ucgocm gg ?1\1/ee substrate,

contHc&ttﬁfsl (&1 the %@rlh@?r&jébsatré aispodedtivee pattdie tidt doe@sdonds to a pattern of
first deposit t he conductive adhesive material and
terminpds ofanep ghelectioie donersde pe distedpthetpieccspfidiiet ¢apaprising removing a
0
dam@?é?i oshﬁ to? é%%l%?h’)abes frhg tse&?r&%t’ %r I%%b {rlrl% (:ellescgrtsc%g%lgﬁlgﬁd comprises
a reyladenddyit sp‘rmtghﬁobﬁ thﬁ:ﬂi‘bplaeésel‘redﬁma@dlsprmg)pﬁohet with the
deposit of the adhesive material. 68. The process of
any of clains 57-67, wherein a plurality of spring
69.QBQEﬁﬁeﬂéﬁcﬁ&hqﬁhﬁﬂ?m' n%§§m>ubstrate and el ectrically
conhected to ones o lectri conductors of the
s ulﬁs’mllm e damcstmt@ued eridlgrengdd pbrhnens);ﬁ nlnmsglbptrraib ¢lsat amadudes a one of the

con RS P Pt Db GO B2 BB Y eloncucte

adhdsRetrRberidl h&h&’é epﬂl%%ﬁwc&&@ 'Ioc%féﬁ%'tﬁder&“tﬁ@ﬂrﬁﬁ k#ct@re; and
damaged one of the spring probes fromthe substrate,

whdeisiinghéce Icelmductlmladét%vm ﬁﬁat@l’@ﬁ‘l‘pwﬂh@s theadam  structure, the dam
robe t | ac

struct eII% llal’I% nrlm ﬁbgsﬁg]@en gctlve aéiﬂ swe tgrl tﬂ,]v%lgmfl ura ° agn &mcture

conpr|5|ng 15 formng a dan1structure encIOS|ng a
portion of the substrate that includes a one of the
70. coﬁdﬂ@@%ﬁ@ EP2RRBEFORRELor ephaigEimhe PISFEBEOMpritiaghe

?PC}Vlidl Q" | b%&Qt%e?C%;{’%uF&‘i fohe, &”Qf“ ?ﬁrkn eg%)%gb ?C?'béeatta‘phed to the

eria ers 0] e COﬂdUC ors outs
substiae sd_almlmt C(uﬁzicm ti@s ofithd sﬂﬁp@ﬁﬁoﬂobﬂ@etdﬁ@o@&dﬂduatp pegtern corresponding

adhesiye material within the dams ure the .
t0 a gitig ph BT ol I TPy e dB R VAl i egreTed spring probes
belngaaﬁt%ﬁealto iR WisBhQ, (A& HRMCR YR &'t'hﬁhed? ol prob& QfESifes a base
repai ring a contactor apparatus, the rocess

attaqhedrm ﬂ&l Srmgstrem ond d]entglcaH}s orstertat éo adctfrmgalrafdhé sxlbsaaisethe contact

tip P e LB B pubdien HBY st Yonsselendite L Fubes T and the

Cmﬁ@j&@? pattern correspondi ng

attaching a replacement spring probe to the substrate in an orientation in which a
replacement contact tip of the replacement spring probe is oriented such that the replacement
contact tip is disposed in the tip pattern with the contact tips of the attached spring probes to
correspond to the pattern of terminals of the electronic device to be tested;

wherein:
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to a pattern of termnals of electronic devices to be
tested, a plurality of attached spring probes 25 being

W@raaosesss t o t he substrate, wherein each of theCT/US2007/078964
attached spring probes conprises a base attached to
t hehesieplaterate spritlg ptadbetdonpaisésya ephuresicrrbdso aad hatpibdumhent spring
of the substrate the contact. tip spaced away from

body bgtweemiie replacementibase apd thegeplaesmen camastiig: st ween t he
baﬁf‘e @t&ghlﬁlgeconfgﬁgisa@lgctébﬂl @Jntn@@tﬁf e ?eﬂl@d%h%ﬁ?ﬂ?é%tto a terminal of
spring probe e su ate In an orientation In

the svhs$toite with30 cteeplically remtuctonidiesive nptarfal.t he repl acenent
spring probe is oriented such that the repl acenment
contact tip is disposed in the tip pattern with the

71. COMhaCHrobdsRSofotlalher@t {AGRRM (IRPLItRGiRY PReRr t&)rnplrlses adhering the
correspond to the pattern of term nals of th

replagement base tp @e@u@ératwﬁ]eapgg{cgnﬂucﬁuh@ adlicaive mtml deposited at least in

2008/,0367 007/ 07896 h
part SRGE AR SRR BE bafRRE mRERED dnd B S SR RETT Bho DRl biierial being o
strorSRF amswe@l@byubetd»ﬁﬁeutdﬂﬁihmp& aeepant base and the

repl acenent contact tip, and the attachi ng conprises
el ectrically connecting the replacenent base to a

72. t€ .ugfclce%fo L ﬂugzﬁ% e‘ﬁtt&%% %%)Ea(eégﬁlérﬁ%gtsﬁs{g 8¥obe comprises:

con I'Ve adhesiveé er|aI proc
cl grayping ,a repieccendnt Btht&tta’etcambrlslgg fthur feplaccro@irpadesesh a grasping tool;
adhering the replacenent base to the substrate with a

and non- conduct i ve adhesi ve nateri al deposited at least in

Pahbldte thet Ihﬂ%la{"c@ AHC iy Bu@ARRR ! ¢ Fl'%b%t fdp HRbmehBase is adjacent the

non- conduct eS|ve mat eri a elng a stronger
stadheS|ve t han the conductive adhesive material. 10 72.

%%%ﬁilOf claim 71, _.wherein the attaching a

3} YSOMGH gn%FS@B“@B%prlses grasping a

r epl acenent ghFIYmEURE c&&mﬁb@ad}es&e %Jt@rpdla&em%bla@aﬁeu base and
with a grasping tool; and holding the replacenent

st ruct uthe temeihak et t he replacenent base i s adj acent
the 15 substrate t he ectélcalg¥nconnect|ng

conprising: &pp %ﬂﬁﬁo?ﬂung%n R TVe dtesi ve nmateri al

t o tHiheGmd &ee@mmentbaseasaradmphhﬁgt ermnal, and curing
t he conductive adhesive material; 20 the adhering the
r epl acerrent Bg@l@lngdh% pplg—p@,tgiucgm)g@heﬁ]ge tppderial to the replacement base
non- con ive material to the repl acenent
base q 1%§% %ﬁﬁ and
curing the non-conductive adhesive material.

73. The process of claim 72, wherein:

the curing the conductive adhesive material comprises directing a flow of heated gas
onto the conductive adhesive material; and

the curing the non-conductive adhesive material comprises directing a flow of heated

gas onto the non-conductive adhesive material.
74. The process of claims 72 or 73, wherein:

the conductive adhesive material comprises a conductive epoxy, and

the non-conductive adhesive material comprises a non-conductive epoxy.
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curing the non-conductive adhesive material. 25 73.

The process of claim 72, wherein: the curing the
w@edusd’seye adhesi ve material conprises directPeyus2007/078964

fl ow of heated gas onto the conductive adhesive
75. matrae ipabcesand cldivas GOr omyl,thkergianthe aimdcithg \serepilb@aéntespring probe

material conprises directing a flow of heated gas
COMBHESS- t he non-conductive adhesive material. 30 74. The

pr f

DRSSP LD [ OSL S e SRR G arasin ok
andthe non- conducti ve adhesive material conprises a

condycti ve epo 57 WD 2008/ Q3678
pCk? K8B08T rBsERoRS st TR adet B EPHCRECMobEE fpradjacent the
Subg%ﬁéreln the attaching a replacenent spring probe
conpri ses: grasping a replacenent structure conprising
théﬁﬁé@ﬁ@@é@ﬁﬂﬂnﬁﬁggCqmphﬂaggrasplng tooI and 5
hol ding the re Iac

repl acenent B glnlgs ?%(@18{11}’ (ﬁgswg l%at?r}aé %th rﬁglacement base and

el ectri galtbymig@nmect i ng conprising: applying the
conductive adhesive material to the repl acenent base

and the ter fiRg thegppdurgve aghopiyc mmécridbnduct i ve
adhesive material. 76. The process of claim75,
wherein: the replacenent structure conprises the

76. 1 efihapsowesitofietaoiers, amdreirhe hol di ng the repl acenent
structure conprises orienting the replacenent pr obe

sullls renlBeqmRtYt stpdutecRMRESERE rPbTeRert RiPPS. pad di sposed
' ntﬁ%l@iﬁ%t‘cﬁé \Aﬁmcéﬁeﬁths@ru‘éf&% ?&‘Bpﬁ%?%neggnl% thB€e e@!té%ﬁ?eﬁ?probe such

clarm erein the replacenment structur
that dempplasesent hentae pipas disposed ibtsgatiom wiklethe ephtactgipsnt
spring body, the process further conprising attaching
the replacenent contact tip to the replacenent spring

77. bocme pedtedSof cld1f T, WRRSn e @ﬁl@béﬁl&é strumrreedoﬁlphla@s the replacement
rep acenment struct ure conprl ses the rep acenent base,

baset lrad pﬂl@cee@éacﬁmcmth epringorhedy sithy: pragasachitthgr thmprising  attaching the
rep deFLARTRER BR3Pt PR o 0 he Spr i ng-
body.
78.  The process of claim 75, wherein the replacement structure comprises the replacement
base, the process further comprising:
attaching the replacement spring body to the replacement base, and

attaching the replacement contact tip to the spring body.
79.  The process of any of claims 70-78 further comprising, prior to the attaching a
replacement probe, removing a spring probe attached to the substrate, the replacement probe
being attached to the substrate in a location from which the removed spring probe was

removed.

80. The process of claim 79, wherein the removed spring probe is the replacement probe.
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25 79. The process of any of clains 70-78 further
conprising, prior to the attaching a replacenent
WELe@BM3678€NMOVI Ng a spring probe attached to thBCT/US2007/078964
substrate, the replacenent probe being attached to
81. t h@hsupwtesat ef iamyaol agdaitison0f80p nvindrtiah tHehelacaivatgdconnecting the
spring probe was _renoved. 30 80. The process of claim
replaggmepiase fha teHaIRb e URSHRICTEMINSSS i s t he
re : :
T
othe? @riBMalsthevlecnthe headied spring plobys @onttedicd age lobaed outside of the dam
repl acement base to a term nal of the substrate
SUQYip#i%es: forming a dam structure enclosing a portion
of JeRRitRib e @bRIUHX ddASdivdesatthg Hanhm ARl damObfture, the dam
terminals to which the attached spring probes are
strucipicdwhititg e df ghatandugitesidiesiof meteeialdarwittn grerdaot irusture.
and depositing the conductive adhesive material within
the dam structure, the dam structure limting flow of
82. t h@heprituGtdiuay adblRihyB-BRLHdréh: to within the dam
structure. 82. The process of any of clains 70-8 1,
wh &ieegontact apRaFsuT eRRIEseS awﬁmeaiaui assomplyi wewrigingriowring board and

a pr e;%aﬁﬁﬁvq% laih%‘r?lwrao:f I%le)@/&g 1 ﬁn&%{]ﬁmg %&&eﬁggen a@se?libqgc? such that the

avi ri'cal” connection
wiriih ot ethapesbedsad midetlc slectrichhadnnedtéons whereagwboapdyide a plurality
t he probe head, and.the electriéal onnecti ons

of elleﬁtéllcélﬁ@[ﬂ%\?efé‘?mﬁfl cg‘é:aéi%q:rlﬁarcgpp{l gur@,c;: tPQIREF; 1R 31 tesiglt fqg controlling

testih QP AD RlGELT d‘t"'\‘fliceF b &he ecHA riog%sr grﬁi b 1O S Gfal 4@ which the
at I g of the

ester for controlling testi el ectronic
replabemicuElmst ¢ donecatd, asdhed probes and to the terminal to
which the 15 re cement, base.i s cagnnected, and the
e e AR SR T ok s edtiorS aosen) e,
83. A process of repairing a danaged el ectrica

conductor, the process conprising: providing a o
83. subsproagse of appiringiarpmagpd gleetricalyconfluadre tiermreesiss gomprising:

conduq%ive onduct ors, . eac ? t he condugt ors
co I‘OrVil 1P%6 sgbﬁtrg ecpmglsgllg a rl]é%l 1?31 ogffa eil?c)‘%rl%ao P{ &88&1}0@1@6 conductors, cach

of timt&idudlordicsRpssaly Anlagersoif hinRcfcalli @ofdisit e @hRerial disposed on a
wherei n a_danmaged one of the conductors conprises a
surfargnefgdg subgrate.omberginga depgssd Pag of tho semductaye campesgsye damaged
poﬁﬁﬁt 4 al onto the damaged portion of the damaged
cohductor. 25 84. The process of claim83 further
codppdsitingga cerrdungvd fdhesion dntatrial endd thesdaneagodipertioal of the damaged
(gg. The process of claim83 further conprising
conqysibsi ti ng a non- conducti ve adhesi ve

84.  The process of claim 83 further comprising curing the conductive adhesive material.

85. The process of claim 83 further comprising depositing a non-conductive adhesive

material over the conductor adhesive material.
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mat eri al over the conductor adhesive material. 30 59

WD 2008/ 036786 PCT/ US2007/ 078964 86. The process of
W@ b@BH3386 f urt her conprising: prior to depositPCmyUsive7/078964

non- conducti ve adhesive material, curing the
86. coMiuptdcess ofatiiesisvarthatehipaisingand aft er depositing

t he .non- conductlve adhesive material, curing the

noRtigh el depPyEng ghe desssapdustice phgsive smatemﬁg Prggeths conductive
amx%RwQHQé . fry or 86, wherein: the conductive adhesive

material conprises a conductive epoxy; and the

noaften deposttinge thedhes careluntite nidldsiveonmprarsbscuing  the non-conductive

non- cond ctlve epoxy. 10 88. The process of any of
adhes|VEAICIES. 87 wherein: the conductor conprises a

conductive pad and the danaged portion conprises a

m ssing portion of the pad, and the conductive
87-adH@SPV@eﬁﬁﬁk&@@s86h986ﬂﬂgﬂﬁg portion of the pad 15

89., The proce ;; the

oM opeRRE RN Do P feolrBihi s s e Bt on

C O HonefondudldR akiHestemét%ﬁ@leomph@éS Piidh-dat@kd dpgxy he

trace into a first trace portion and a second trace

portlon and the conductive adhesive bridges the gap,
88. {e#o“c%és'a{c 9RPEGHhIG gz‘ﬂewﬁér I trace portion 20

e secon trace porti’on . The process of any

of thed adrimc3-dehprised hecondooprel pachgnd fthe rdanggad gartion comprises a

structure_encl gsing an area of the substrate on which
lﬂmﬁqﬁﬁ%@ﬂ%@ epﬁ%ﬁ@ﬁon of the damaged conductor is

of %tzcg)q%h]}]ég{vg%ﬁh&%sreﬁlfacésnﬁe ?gg‘lgBJO%(ﬁl (l,fogﬁ@g&{j out si de

am structure; ositing t
onductive adhesive material within the dam structure,

am str cture | fl aw of the conductive
ﬁ@%P{P&%& @PV§ Clﬁgh%% ﬁgq”]%eﬁeél\ﬂvdam struct urg I6\(/)

the conductor comprises a trace and the damaged portion comprises a gap in the trace,
the gap separating the trace into a first trace portion and a second trace portion, and
the conductive adhesive bridges the gap, electrically connecting the first trace portion

and the second trace portion.

90. The process of any of claims 83-89 further comprising:

forming a dam structure enclosing an area of the substrate on which the damaged
portion of the damaged conductor is located, other ones of the conductors located outside of
the dam structure; and

depositing the conductive adhesive material within the dam structure, the dam

structure limiting flow of the conductive adhesive material to within the dam structure.
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