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Enbodi ment.godhssk:938d herein pertain to methods of forrgdqg;disRWdh

substrate 1 nterconnects. BACKGROUND |ntegrated circuits are conmonly
fabricated using sem conductor 10 substrates. Numerous processes are
used in the fabrication of the circuits, including, for exanple,

deposition of material, etching ﬁh%g’fﬂ)N dopi ng,
phot ol i t hography, netallization, —etc. Mst often, a
pl ural i t MA@ TH@ENS iQ@EIF QRMDN 6t EHRO UGH tSUBSTRATRHN DERC QNNIEQTS

substrate, commonly referred to as a wafer, to define individual
circuit die. These are ultimately 15 singulated into separated die or

chi ps, wEcHNICAThEIEp&ckaged. In other applications, a single wafer
or other subsfrate mrgﬁt be fabricated to conprise one or nore
§

di fferent intdgbedimends rdigshosed dacivapersin be mehpisapt dormipg rthratsh

a conti RULEGaQA8kedBnhd8sfabrication of integrated circuitry is to
make ever denser and snaller devices, and resultant integrated

circui t BACKIGROBNnner of increasing density in a sem conduct or
assenbly is 931 5 i ndi vj dual substr ates, it{ct}e s sem conduct o
daResseq;

c
di e, one upon aﬁcr)?t er . e st 8k e 8 EERCON i 'HRg FEMIconductor
i nt é0connbatiadsby Nwneiong povadesdsi ¥ee wsad inntHehromgbati] @F e oneuns,
nor e of _tae sem ¢onduct or dies, .f.or géan% e_afri or.to sjingulation. An
interiof™ pding nio SkHap -adeRRtpR ehaialer =_t?|t°§ifflge|°§c{“|a|'t%r_éﬁlb ydoping,
i nsul at l[pmgkaﬁhogpéﬁfy, ahefNlibOMEE RYidAiR], el | CRIdsY SRRIUGE pY&ality of

material to electrically connect the vias to integrated circuitry
fabri cat@ntinel aingeginted Grewtn wry Brmedopvehe simsler sekstrathusonthenly
c_ondu_ct 'r¥ﬁn\(3'éla§o %@O:Y 'vgﬁeﬂ gPRdAGE! ?ﬁ%'ﬂﬂhm’\@%cﬁftp@é hq“h{%gé ’EEE yultimately
circuitry side of a sem conductor substrate to its back-side or

back5 susimgdatedr irdonsketrated domtoacthipst twhhinbt drer tisub piackaged. 30[Fhether
integrated.citcuit die, wh near,, conpl eti.on an r.qQr.t :
&1 ngul atPBHEA A i Sl “BREy RactnT FReSHuS gp RS B [ibhiceded g comprise
passi vabhen orayes:z ofiffenentorinbsirhtesli ddscinfs, t Bfd Suwhst r ase. bSugihgh Byed.s
m ght provi de one or npre of qijﬂs'u' tive protection, stress, buffering,
and/ or SSHBTEEHT e? FAHTMNG EAFh iy ai‘ﬁ ARPIEFALIR Of yintegiatadn CHGHHO NP &0

Vi as ar endkes ek AenBe Add oMahet RevieassintPidsQlahBes iile PERch B0

20 One manner of increasing density in a semiconductor assembly is to stack
individual substrates, such as semiconductor die, one upon another. The stacked
semiconductor die may be interconnected by forming conductive vias in through
holes in one or more of the semiconductor dies, for example prior to singulation.
An interior of each of the vias may be coated with an electrically insulating

25 material followed by an electrically conductive material to clectrically connect
the vias to integrated circuilry fabricated on a primary circuitry side of the
substrate. Thus, the conductive vias provide a conductive pathway from the
primary circuitry side of a semiconductor substrate to its back-side or back-
surface for conductive contact with another substrate.

30 The integrated circuit die, when near completion and prior to singulation,
are usually provided with one or more dielectric passivation layers on one or
both sides of the substrate. Such layers might provide one or more of insulative
protection, stress buffering, and/or a moisture barrier to underlying circuitry.

The through hole vias are then formed through the passivation layer(s) and into



- ---WD 2009/ 025942- PCT/ US2008/ 070141 2 sem conducti ve and ot her
materi al of the substrate. As above, in order to isolate the

conduct .V EwRhbd@as49Sf. t he through substrate interconnegicftBmsRbdiel
portions of the substrate, the vias age lined with one or nore

electrically insulating materials. As the throughway for vias becone
nar r onerseniigorditctijee probtlwereniierisl pb thomphsitasty Asi atwvsi deweddrdogsolate
such VI 3§ W&%Qﬁ@%ﬁ%ﬁb& oFahé rtﬁf%lu R d Rk tr%?e Inqgrngorﬂgegtoﬂgglcgéh\é? portions
material therern. e existing anfer of - dol ng so conprises pulse
cheni calofvéposubgpasi tthenvieb ae Hhediwith oxé de- aeiprélscimipaligt &fsuddting
Such is deq%os'ite%tOéler theﬁi el f\fctri.c ayer and into,the gia tg l'i ne
the si déWAFFé1%r ANES IROUBRYFEI8h &S PRCAREMREIO VSl $401 BRtRIOBfematic
expapsi @ asmplettie [HE AkdeawWnoTXsetar GRAPrwithN@iM@t8ki flatedifle prior to
passivatjon dielectric material and materials of the substrate can
undesi r IBIY i BEHYCat FRTidhdthereiaki n§ner esisding mewrerofoft deirg so

mat eri al 2 == 0 47 ¢ T .
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of the inyention, .Figs. lé illustrate a rret&od enbqdi nent. of the

Chventi SREBHIEOT g 85, Biterencethi Bletudt FRMIRIorEmtspPaRte RO the

senfl0ondlwhéium oxide-comprising material, the passivation dielectric material and
materials of the substrate can undesirably cause separation and cracking or one

or more of these materials.




substrate in process in accordance with an enbodi nent of the
invention. Figs. 7 and 8 illustrate a nmethod enbodi nent of the

I nvent i on.wh Mey/Psdss--a di agrammati c sectional view of gratd8iiswn70141
sem conductor substrate in process ingaccordance with an enbodi nment
of the invention. 10Fi gs. 10 12 |IIustrate a met hod enbodi nent of the
i nvent i ARIEFDESCREPEIQNQFDHE DRAWINGSa| vi ew of anot her

sem conduct orgjgulysisr at i c e

of the inventi %nq iIf—'sl gsﬁa%ﬁngﬁ%f%égtlég?eggwng? %o%&%%gg?%tg)g%%o? H:Eﬂet "
i nvent i @irocdsgin A oranedivthramrebodinsagdfdhalinvéivnof anot her

sem conduct or. bstr oces n_ac ance w.th an
enbodi nent ofr %?1 fgn@féﬁ |‘agengl EE?E g °§11£°8f85ﬂ§rﬁ%’te ['d°%ectional view
of abot her SGE”IgCOmductaordmgbm:mame séhtﬂfrﬁ(IeSECW No ACARI BN Gemit & dwitor

enbodi nent of the invention. g gs. 28 and %1 j1lustr te a net hod
enbodi me sgfltetweprolqg%%{q eforaance with an embodiment oft e Invention.

Figs. 7 and 8 illustrate a method embodiment of the invention.

Fig. 9 is a diagrammatic sectional view of another semiconductor
substrate in process in accordance with an embodiment of the invention.
10 Figs. 10-12 illustrate a method embodiment of the invention.
Fig. 13 is a diagrammatic sectional view of another semiconductor
substrate in process in accordance with an embodiment of the invention.
Figs. 14-17 illustrate a method embodiment of the invention.
Fig. 18 is a diagrammatic scctional view of another semiconductor
15  substrate in process in accordance with an embodiment of the invention.
Fig. 19 is a diagrammatic sectional view of another semiconductor
substrate in process in accordance with an embodiment of the invention.

Figs. 20 and 21 illustrate a method embodiment of the invention.
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EMBODI MENTS Enbodi ments of the invention enconpass nethods of
form ng t.hyweuwahbmssirate i nterconnects, sonetines ref gd@shbdRobdlal NE
existing art as through wafer intercopnects. In the context of this
docunent, a "through substrate 5 interconnect" is a conductive

i nt er corlABdiALd:E 1 BRI ONHIFIE X AMPAE EMBARKMENTSr substrate
to integrate i I I t =S} :
substrate. Fortpestheiet oP Ut OB BROShTRLE bhbOT o hitfRe Efuen
of a semubstrdtectimersubhsiigt @mabhbatrefarecdftot he thevexisjgy asppesthagugh

sides of the substrate (the other being the ' back-side’) fro ich

The o r UMEr CBHPSRBATSSof [0 iengorAEbaralles LGt - aluoBER e e
f abr Bcatigebrcbpiddierisi B ¢hMRIedVeexiteRonhBEtS edRGIMBNirotNe b&EIHide of a
"sem conductor substrate"” or "sem conductive substrate” is defined to

mean anyFeEUASRIURELT SHOHEAMBIIPSInFRErated Partitict fareadaem or airoximeterl figt-
but not JdiadrbF fik § suba?é..k FREMHof 0 BE Lo ITBE ik UoSuBED @8 “Front-side” of

)4
s

semi conducti've water (either alone or i'n assenblies conprising o
mat er i alas sdifiddneiueton) sulmtthis esitbaindoe tdfvthentwermaior | gppersing eidesesf the

al one or_in S | i.es ,conpri Sk ot her, teri,al s).. The term

"oubst r SR rRRTERE o A RR S PRITHAEE FREE Mo g HiiFwt SoRtnonsats of
| i n0ed the,intdpgatedn¢ieandycitevprimabidy rfabdsadds CFuRer abolve cofexipifehis
met hods of formﬂ% throggh substrate interconnects ar initi@lly 20,
descri bélPHMmaRty el eSpicpPGUcCto] SEbSiRgtee 4T GIHIBORTYFHVE sypstrate” is
sem ConQugiRH SbShEak € ang | dMisGALAEN IR Hididg MskhiES{RIeRGeE hlierfind
conprises a first major side 12 and a second major side 14. By way of
exanpl e inpluding, bt c RAk s Ennitgdgetof obulkulsenrigeedudives matematbotich7os a
m crons ; 2ot O, QELr QF ' . ' . - 5] f.the
sem con %gltlor Sl%g%r ‘g'?lé&a%d slc:lr 32%489@@%%%6%%%%2%gngﬂgr(?)ﬁ{te?glll Sr{%&
t he 16enitberrdudt end sssicoatecti ¥etmaleried nlayetsy (cishate alithemay imo apsensidlses
the front-side of tilhe se&i caﬁgdu or subs.trﬁte nd side. 14 ma .
conpri s& PHETHER KCIEFH MBI semt SRt c 6P 4a stFeiFlés. t??eagrgréflgg%ftmg
sen condugicoires g hdnige bl ros 10ehed tedthassGvitphi st SaRrdtegdestriked
and a passivation dielectric |ayer 18 has been fornmed thereover. In

t he cont®&®¥®of this 30 document, a "passivation dielectric" is any

diel ectric mx@niAk h&hoBS PW8Fmai) E}Hbﬁgh SbERER BleRoAHBSE AL enRfal8r
conpletion of nost all of the integrated circuit conponents.

RedP8t r idsseiibed [vaiylerisfersaretoofigsr lcdndBefewing tnd¥enilgh spaisurdustor
over PSSR, BhALAEt el St ey g B vt s
regar dl esde 1 hendasseavmdonpjoy sode 14. -By Wy of example only, a thickness range
2009702994 2.5 FGNL Y92Q08L97 948 700 microns to about 800 microns. Side 12 may
comprise a back-side of the semiconductor substrate and side 14 may comprises

25 a front-side of the semiconductor substrate. Yet alternately, side 12 may
comprises the front-side of the semiconductor substrate and side 14 may
comprise the back-side of the semiconductor substrate. Regardless,
semiconductor substrate 10 is depicted as comprising some region 16 and a
passivation dielectric layer 18 has been formed thereover. In the context of this

30 document, a “passivation dielectric” is any dielectric material formed over an
outer surface of a substrate after completion of most all of the integrated circuit
components. Redistribution layers and/or other conductive lines might be

formed over passivation dielectric 18, and other insulating and/or passivating

layers might be provided thereover as well, but regardless the vast majority of



5 the integrated circuit devices has been fabricated inwardly of the
passi vation dielectric in what is generally depicted as regi on 16.
Accor di nglio H@2e0216 W Il include a.plurality of diffgreiboosiorors
materials, |ayers, and regions havingsintegrated circuit conponents
and devi ces (not shown) fabricated therein, 5including at |east somne
seni condbe tipisgragdeeirghit devices ppg been digprieatedpimkanddy jadnthei passévatian
18 bei ng;: [t t I r gz su eqi 1
corpr i Se EORE SR B BPAREIT SuTS el Fod REdRIEL Rn I8,
t he backwvidli de¢ludassi pauiadiy doldtierérs tttras!shelepefsor amtl wearnsbilaking

sem conductive . .material of substrate region.16. Silicop, for 10 .
xanpl o BEPK N BLEYL; SPIRREEET (#Ddn def Eefu (el ahayRip prictted therin,
fsem' Sondueiudwe aBleati @dmeéememnﬂceivte?ﬁ@deﬂi@s.ls ranlge for Ialyer 18 is
rom1l mcron.to 25 mcrons. By way of exanple only, exanple .
materials fof §al&FPigs Pﬁ%ﬁlhﬁéﬂfpé}%?ﬁmé,s pomgisResiiad one subitfateide
di el ectnbc, WhdrEAYLsEate REEBRT 1HTcdRpfités bk AekliBoRPudlds R8RMa)l and
formed through passivation 15 dielectric 18 and Into sem conductive
mat er i alsubstratgbsideale cranpuiznm Hiedbadie sidgugtespaptioonpicledria threagheen
via at tfgfrﬁec?%'v@} ,b%[l]k %%Rﬂggﬁ'cﬁwti\}enm pe%iﬁr&cgfbssltﬁge rtl: iothh?6.cc§}ii%)c§}1, %r
t his docunent, 'a "through via' 1s at sone poi Nt a passageway
ext #8di egafpoen ulkubsénatrgstalHide sideod,0 iatblteast prampiatsenticonductive
substrate front-side for, ultipmte condugtiye conpection with one or
more ci PAIFH2Hevi Begx%ﬂpkehéhlﬁgg?stsomngfi E‘ér X?ye\ﬁ F ﬂ ‘én‘lffPﬁé\r,Yl wigep, tg &5
recei veehiew&is. PrB¥i Way eoft RRampbONtondy,dexartiple RPUHIBASRS f&f 148 18 include
contan|n?,dLscu55|on, via 20 can be considered as conprising
si dewal PEIIMigadP@lyh§aEo%aZ0lE sgin-pndiglsclsi deRA*EER0 as only bei ng
formed parti @lkyridy Qyalpisubsty al; : thoug j f oM
conpletely t hreourér{@;ubsﬁéat e’ 15({38%'%9%'[@ gfilésolrtcbé(lia11 E?f]ﬁéaz’rg{é{.rg%l?t%%ﬁs’a%&n
sub3®r adéeledtriv dBt amd inti newmdcdnduebivponetdrialgefosubithe betirom pideol2.

to or a ' j.a re | of et her .via,20 extends
parti al ?&g%rég%?ﬁﬁg}rgeya t%gﬁoélggﬂ"lgu%g[@?sagéﬁi{&r %}Se ‘i/enc;[fme%gﬁglog%ssmg'
only, cinske seatdxondl thiodbegueat, iofhréwgh vie® ROatag@meipotnt apasragewaly,
havi ng an, exanpl.e m ni num di ter{cross-dinmensi.on of from abput 5,

i or ons CETARTREIOM i SBALE HTRSIds: 19 Figrerot PR ingte & PPaURG tront-Side
di el ect FoC ubimaas ddagncappldtconss WansSbNAtdrom o edieglit idevidksabfl the
into via 20 to line at |least an elevationally outernost portiaon of

vi a8 d&seatissdoor mefthapoEics ghbeiralesresrived 1oy Fmspkimterhei fontosidas R
| east i h%ﬂcﬁlegyofft?ﬁen&gl dulin QNRs &I¥ERM 'WQtZOa@Q'll i@% RMbrek Qil‘g cogprci)?ing

.
application of a Il rd die ectric 30 l'ines all of sidewalls
via 20 widewalls 22 .and 2008 025940¢PETAlsS2p8¢ 9702420 as only being formed

partially through substrate 10, although formation of via 20 completely through

substrate 10 might also be utilized. Further, substrate 10 might be thinned by

25 polishing or other action prior to or after forming via 20, and regardless of
whether via 20 extends partially or completely through substrate 10. By way of
examples only, cross-sectional configurations for via 20 are circular or oval,
having an example minimum diameter/cross-dimension of from about 5 microns
to about 70 microns.

30 Referring to Fig. 3, a liquid dielectric 30 has been applied over
passivation dielectric 18 and into via 20 to line at least an elevationally
outermost portion of via sidewalls 22 relative substrate side 12 from which via
20 was at least initially formed. In one embodiment and as shown, the

application of a liquid dielectric 30 lines all of sidewalls 22 of via 20 with



6 liquid dielectric 30, and conpletely covers base 24 of via 20 with
liquid dielectric 30. Alternately by way of exanple only, liquid

di el ect ri.cyd%ofBssd4ble only an el evational 'y outernost QoiidiseSdia
sidewal I s 22 relative substrate side %2, for exanple only 5% 25%
50% 75% etc. of the outernost elevational 5 |length of sidewalls 22
of via dojuigudidiestrisy IRayanst conurpledy otrvers |bagai 84 dplWet 20 cwBd hight

be appli .l kRe f Sl I Yi: Lhon. .of,Vvia _base
24, or ocﬁgg?%gl%)gpti%h&(‘) t%l?d%s&z%éalxn@ten%ﬂ ’ léﬁu{/a?gf 1(?asrem AP PR Ohe
enbodi mently dnheleappioneHyi @rtecohosti pantitbndblsédetwadlls 22 netathld sshademalside

of at |east.passivation diglectfic fovia 20 with dielectric .

nat er i aﬁazsofogl'ﬁ{ elanlé(ngg‘ﬂi t ,SqL/ﬁ’ec}gﬁ‘bl $iattf oleoP Ui RAEY clevational
di el gct neggthi BeSsiatwhBasi2 T ¢laevat i Matlet PULWEPUSE cROMMPIODNY, liquid
sem conductive material sidewalls of via 20 inward of passivation
di el ect dieleeBics P migh herplisddedinecalio! sicawallsatpivet anbr @ potien phvia
si de 12y, the &aﬁhﬁs'adg?ﬁﬂgl B GAREE bor aﬁ@gfoﬁl@ 3B vidMREL 3lel ¥y one
adj acent passivation dielectric 18 conprises bul k sem conduct or

mat er i alembastimensnfiecansd¢dtioonl liquid dietectrie lérdsoalll nedé¢wallhef] dtgieiast
dielectrjc..30.. £] .a 14 qui d .polyner... and.regardl ess jh.on
enbodi né’r?g Slggtr%%grgééslggt%lscpi fng ﬁt‘ d‘l”% Igét R a%lﬁll?cg “o aﬁe%'ﬁiog?‘r at &' si'tfe
12 M0 aeaicimeniEtireapplacutioshef Hafuibydialecesd $ired CatMRiabOEn Gledationally
yet -t o-be devel oped. net Eod. .Homgver, any sujtable flowable dielectric
is 20 cON{EHRSARY e CheTRIKPR '%"eoum%}/%??lc sl adisy of oped?V dfgrard of

whet her ppEavhded @Bleensy St Wtheli @idb&i&&!tﬂc%,%r%&@ﬁflglé QEHEH: Ali®strate
Exanple materials are JSR WPR- S170P avail abl e from JSR Cor porati on of

Tokyo, JHpad2 CREhy3BEkasidr| abl semiomdiston spgioBakel immedfatalykgdiacent
Japan,  3nc; Sk 3SRV 10T, Sk vkt o8 161 A7
course,%sgﬁ]verlu or other %%ﬁé e%ibaﬂléMf@:%ﬁﬁ%@&gﬁhﬁ%@%@%vﬁgee)gmple
desllbedsili@eosity, and various spin coating tines and rpns night be

utilized whete spin gcoating i sed,tQ _achie desi r.ed degree of
covering of FI? qui-d=dh 8&1&1: r?tf éﬁﬁglqipéﬁial?l\%&fcoggnceon&?“f)%st ﬁeigciuaig polymer,
si dewal had 22gantless in baseer@Bodibpim - @i phii edseg tspiic-oap@icl @atic MpprRy beer
desirabl e to tak qgvanta e of sinpler and I@)‘ewer cost exj sting such
t echni qSBRRSHRIEHAGE letiul SPHY OPaRaBRT 3 EEAonbebeR Gy an existinggmethod or a

di el ect Keet3BeWHERIBpY¥E amdbhdE S Povebivier € Anyabshita08dveiiatee BRERCHAE 15S
formed within via 20 over solidified dielectric 30 and a through
sub3? r arenicmrlptednndethers existiggdonivetrtethe derrlaped.v andavbethar prowiged

sol i di f yj,pg shﬁ%@ét@e% ib\lgfg /s[i@-@gﬁ rsrta}%?q;emﬁag | evahiag felidls 32 ssr

relative to substrate
2009/ 0250RPR-S L OCT/ 4820087 oftomd ISR Corporation of Tokyo, Japan, CRC-7561

available from Sumitomo Bakelite of Tokyo, Japan, and SINR-3150HSM from

Shin-Etsu MicroSi of Phoenix, AZ. Of course, solvent or other material might
25 be added to provide a desired viscosity, and various spin coating times and rpms
might be utilized where spin coating is used to achieve desired degree of
covering of liquid dielectric 30 relative to one or both via sidewalls 22 and via
base 24. Spin-on dielectric application may be desirable to take advantage of
simpler and lower cost existing such techniques without requiring vacuum

30 processing.
Liquid dielectric 30 within via 20 is solidified, and conductive material is
formed within via 20 over solidified dielectric 30 and a through substrate
interconnect is formed with the conductive material. The solidifying is effective

to adhere and cease flow of material 30 relative to substrate 16/18, and may



i nclude one or nore el evated tenperature baking steps to drive
solvent frommaterial 30 as part of ultimate solidification. Further
and by waywefofesmse only, application of liquid dielgdiiGadddid @
desired thickness and coverage relatiye to all or portions o?

sidewal | s 22 and/or base 24 m ght occur or be 5 conducted in a single
li quid dneluslet pne capwiore slewaied ttempeoatuis baking pleps stepdriae esdlventi fom

di el ectr]j [ 4 i i - I m i.ngl,ude onezor pnore
ol ovat cdhEiePfP AR caP SF Hhtmll 81 ¥ alfbr LRSS0 Sr SRl
FK V\'/eiy cofnlg,xagpltieatwﬁ yqé‘ Eﬁgs’a@ d4e1£ann‘li:cf53(llet§i atde;ﬂb ‘imle?lueljgesﬁr aﬁﬁsajwa:gagé
e Fig. su rate. Referri o Fi,g. .4, sybstra .has been
sub] ect SAATELE ah i RP B ekl 14 5T ey HoRUERRCEF oy be
thi nssubshdatedlh atsih@Rstiqhid diePitit HplR%EOSI A8p VoA iR Caullipes eBYarkit
one exanple, via 20 extends conpletely through substrate 10" from
subst r atlE1Wd ghiclestiie apphicatign stepyavingh nrey 6F meay teé inpludsi ege or more
depi cte } f I i.di f.i dielectric
p @1 atgdl @,akﬂlg %@ S mb‘éﬁ*yeeq‘l se?é?ﬁ@ SE?C‘{? %ﬁguﬁp%ﬂiéa'tl S.

30 mi ght be subjecte 0 an ani sotropic renove material 30
from bei ng 1By awi vEdxanple patsiFigsi drardl 8] daptict sulis®qanat pravessingrof

vi a base, 24..(nqgt _sh ) . Referring to, Fig. conducti ve

mat er i aﬁhgé:lgag %L?a%sgm%‘r BE S P {P \rﬁl%' go,suléﬁﬁaqg f%hgﬁ D pehipgied to

i nt éBcorrenipl85ubasatheside fldr pElikHihg e wiffdetivElarmheubBlrefd ad 9t 3ast to a

i ncl ude any conduct.i ve ma% erigl, inc¢luding conductively doped

seni con(ﬂ’lf?b‘%/ti Dk CHBOYPEAYIE, 2&| ity ihnopg) Samlpoyle P e@qt@h%ﬁ%mpletely

et al s, (RRAAr s nGea ductione sﬁgétﬁétecﬁﬂpqlinﬂastsﬁbé(}%tlédé 88 131 Prior to the
0

i
conbi nati ons thereof In one enbodinent, a ne of form ng a through

subst r atkinning depisted by il gchnad bEvaobexsmple oflyuselidifmedydighestiic 00
vapor d } tH-00,, 10, V¢ diel | | 1.t hi [ i gs;. .4
and 5 dEnERt O RGe B (8 e SREDLBRIELE B Ve Meflrldi®yd trof Bounes
si déb 14 rewmued edeppassivatoorf diedeatgicof§ e fwat bver wiat lersiedl4 (it lshowal) .a

20. Such coul,d.of . course reversed wherei 0 or.all of.. ., .

conduct i ve. mhets rie YoM b BURE OF mAre4l D BRe Gt fqtimedRpighinyvia 20
subst r akadpt itiroulgh $uts texanpleec@flecs lBsnGadben ForMed therewith. Example
above-descri.bed nboiiqﬁnsnts are_by_ way of ,e{;anpl e only, and 30 depi ct
for mi ng ATE3E Phi t1CARTS W FOpAITH R iMAtPril Wishiding: gonductiywdy doped
i ncl udi Bemi@ARNcRgc bR, AbmichLalSMBENS 3418 s OMefdin ORRP$A 19155 1a8/0r
fromwhich the via was initially fornmed to extend the via co‘rrpfetel y
t hr deighcPRéuEinfstreial FABAPWHE, silistudiageary dwmbinagonpethstendy In one
substra [ : } C | t her

substr a%glb?id eel:llrél a@#ﬁ%@?%ﬁ%‘gﬁ&%% ggg%gggtg%?lgg&gg%?émg ducted
2009/ 0259 42-vREWUSA0Q 837 lettical vapor deposition of any dielectric material to

within via 20.

Figs. 4 and 5 depict one embodiment wherein example polishing of
25 substrate side 14 occurred prior to forming of conductive material within via 20.
Such could of course be reversed wherein some or all of conductive material 32
1s deposited within via 20 of the Fig. 3 substrate prior to the example polishing

of Fig. 4.
The above-described embodiments are by way of example only, and
30 depict forming via 20 initially only partially into substrate 10, and including
removing material of the substrate from an opposing side from which the via
was initiaily formed to extend the via completely through the substrate from one
substrate side 12 to the other substrate side 14. Such might be conducted

regardless of whether substrate side 12 comprises the substrate back-side or



8 substrate side 14 conprises the substrate back-side. By way of
exanple only, an alternate enbodi nent sem conductor substrate 10a is
next descriypededdsfa®nj unction with processing associ at g-widabushh&is:
6-8. Like nunmerals fromthe first-desgribed enbodi nent are utilized
where appropriate, with differences 5 being indicated with the suffix
"a" or VUPRTater fide drtcaramdses the substate arbosideedly, warmfcomdudeanly, an
substr at C : i Vi styqate. si 1 el. t he
back- si (?Zt,e}g% su %ﬂlgﬂ?s?%?ﬁbﬁgrﬁeiﬁgsﬁgg S{J(gastlrsat%g?r(%)iﬁ ‘frél%e. R
| n one ewbpdiaram widepraensiugtassosiatrst watheFib8a 6ehn ke comsirdbyr frdnaghe
havi ng rbf]-t rate sjde 12..bei ng the .ir o&t-%i de, and substrate side 14
as bei ng thee g0, SRR megs es iflizes; Yhepe fRprQRaatey peith f HTwrehges
14 aS coepig SindgcAcd ORGMIC tthy esidid ‘Pad 036withhid Teishtt RarRb¥sdepict sk
as being re proximate substrate side 14 than substrate side 12.
Bond pa&“%’ddﬁlﬁnheseéb‘ﬁ% Brten substEdfpilastangba consikefedeassBavipgsupgiate
has been;deon mastih fOMILEIIYE ARNdupathiS8idd 9 A1 68 %Zth %’ﬁ%gtrg{egﬁjbnp-e
formed partially Tnto bond pad 36 or to extend coin ter

t her et hsgiggh Ianone shdwdimenitgsergicpadictos subatrata 18kt edibagedsidered as

essenti al L ~Side A LT quid diel ectric 30a,has
boon apgry S8t Wi PEEERL B AneSidd M PR HLE LORT PEfiome
si déQal lssb@Patefbackasid®a Fighé deipirts G ubsibadi sigd 1l 4 alssnghefisidgsa conductive
application of, liquid . dielectric 30a over back-side 38 of bond pad,
36. zopeizﬁﬂgarl?ﬂﬁlgg oW?Bilfg}% sy thereby, idgpifited a8 tieine stpae RigxHRats LS Pidg
and subjleches stbst@are sidé 11abl BoAd be@BEORICHEEERs WY s ©SRYASinER! Bhdial
30a from being recei ved el evationhally outward of passivation

di el ect Fide 38 aNie 208nhey beendeknsd de ssndictiysnbophdade3 6 Hsswr sidagi2.o
Fig. 8, dpe iy i Al,a328 18 f it hin,via:2 d
5 Chr ouSheauAEEh BeTREBII pardfy IO BAlEHs M B MollBaouBia
Mat &9 i athasothsosgh i(oat showbe dSgdésdenibedvian?Gzhextabdire enboshintiablysstop
Addi ti onal.,. i aeg: t,.described . with reference to Figs.
015 i nOR oriERRRTED R, A YA AiERRHIS I8 pls dbeh FoRIEA R hiBe Rl Kiss o
from t helevatishalgs onidrethse nbadionenifs siteavdlls 132z e wheReaappTher Fad e6

with differences, being 30 indicated with the, suffix_"b" or with,

G 11 or eREORAHERS QIsongeoiars AHaoRent Ldutd Bieetiona0s oner baskride 38
deposi t opboad pagsievation dielectric |layer over a sem conductor
substrate. However when utilized, the above-degi cted enbodi nents

proti de but BgErpnesoligr d- dayid disjasitien’ U baskeqn solidified amd subjected

deposi t gflaQy shichie &HiferOfictdien SHRSH ah Ly o M 1C9b At RS mY bl d
bofore 2 SH O iSRRI 6 3BPsoi o A8V binlgTebONVAE
elevationally outward of passivation dielectric 18 and from over back-side 38 of

bond pad 36.
Referring to Fig. 8, conductive material 32a has been formed within via
25 20a and a through substrate interconnect 35a has been formed therewith.
Material composition may be as described in the above embodiments.

Additional embodiments are next described with reference to Figs. 9-12 in
connection with a semiconductor substrate 10b. Like numerals from the first-
described embodiments are utilized where appropriate, with differences being

30 indicated with the suffix “b” or with different numerals. Not all embodiments of
the invention require deposit of a passivation dielectric layer over a
semiconductor substrate. However when utilized, the above-depicted
embodiments provide but examples where a passivation dielectric layer is

deposited over the side of the substrate from which the via is formed before



9 formng the via, and then formng the via through the passivation
dielectric layer. Figs. 9-12 depict an enbodi nent wherein a

passi vati-ogodhihRsdsi-c | ayer is deposited over the side@iydhi®iororst
substrate fromwhich the via is at least initially forned after
initial Ify formng the via. S5Referring to Fig. 9, a via 20b has been
formed ifRIBIRGHE ofiguendythepafartias & simniltonabcther pawbeation digloptric
from sul t i de I b,

[ne at Teas Pt P2 Sopictihlm B AhRa! shferchh BRSPREM RN £ B9 is
vi a 20b deporitek avek dhe sidg ofirtlre shibsthatentroer w&h@ t}marvnaenss atibehst initially
resul taﬁl cogs% lfICI:tl Orff ) des fél bed with the above enbodi nents. 10
Referring 16" Fig: Ao y%ﬁfndn%h § €@ ric 30b has been solidified

wi thbn via 2®eferivk aop@ssi 9atd efa di(d eekr béenl8brhas BeenchieRduARRY
substrate si,dg é}é and at Ieastvﬁgrti al l(ﬁq over via 20b. |In one L
enbodi mEMICHA sepyRARdYRies; bstiaie di G e subsates sidsr ed oddauid
all of vi@ed 300 RAE &@909{)}%‘? t%nqiln%s a§h@¥‘§} aRASRVYAbLADY outermost
dielectric 18b extends to within via 20b at |east to sonme degree. In
15 anot pertientridsideiitallsndhechivia ﬁé’bpefgmmmrdﬂ wlieg eutyr iof thaymnaterials,
ext ends i.n r.whol |y
thereovg]éaqjvﬂ %10 rwﬁt%ﬂt%bngt%c |on% ercélo % ﬁ%ﬁ%l nggY%érrng’f’ﬁlr?ﬁ%tts
shodf) . Retferrnrgat@ﬁbgdﬂﬁehquxd Heipasisi 3/@& hay bdealwtidified vaykinh i
renoved . from over the vi nbodi nent, from pei ng oqver, _and
wi thin 2RB GPaY Passastene TR ) 8B dreeR: T RO GPReqURs s W a2y
over thet seistcbafrnanydmeéreﬁ‘rarmo anf énd BmPedimstDahd &k SsHoWETSABNR%on
is formed therewith. Figs, 11 and 12 depict one such_exanple manner

of doi n&leésctrlfoif”éx%mﬁﬁ%ed pver akl ofqeigi 24y B opstambodimeat padiasishaymr
passi vaph ity i &h L1kt Gicl 38 eﬁYedQ@yto%ltﬁmm ?0}9% Xeas@% %)éﬁfg)bggree In

maski ng"material is photoresist that Is patterned
phot®l i ehedeasmodisanéchong wéshe mﬁﬁlrv@tlonl@yl@lcsrmzamdriﬁaiDndQMnma

of the ad'%it qu%o%gnﬁ@@ dblfﬁgltng d le twaoqp t 'r\égv% Wéth&gg any lower

Regar dl ess, as c npri si n
t her et hpontgdm t}mreoﬁe%hdl@memas(mabhmm}j| el ect ric 18b has been

et ched t hrough openi,n o, be rem) r and fromw thin via
S0, Soret or P AER R R pb he s VARG HEBTSy Sy 8 2o maver (F RO

and conehc tviiy e(af@t &f icale amohaﬁe@ﬁefblﬁowﬁg WhdMiafd Vivah29handiad, and
thr§¢1gh substrate interconnect 35b has been forned with conductive

| afomBrLtivg mateiaglcisyfopmedayithin Bearisl @vesthy sohidilieddigtaetaic and a2
in one aifhagh rg%@gtrm@mtefc%m& ASroRAch @brskitR! MAES 1PRnENCt aSHRMIhe

Mat eri al s, et hods, and constructions may _
such example manner of doing so. For example, Fig. 11 depicts formation of a

mask 42 over passivation dielectric 18b. By way of example only, an example
masking material is photoresist that is patterned using photolithographic

25 techniques. Further, layers 42 and 18b might be of the same composition, for
example photosensitive polyimide. Regardless, mask 42 is depicted as
comprising an opening 43 therethrough to via 20b, and passivation dielectric
18b has been etched through opening 43 to be removed from over and from
within via 20b.

30 Referring to Fig. 12, masking 42 (not shown) has been removed, and
conductive material 32b has been formed within via 20b and a through substrate
interconnect 35b has been formed with conductive material 32b. Alternately by
way of example only, masking material 42 in one embodiment might remain as

part of substrate 10b (not shown). Materials, methods, and constructions may



A An- WD 2009/ 025942, -, PCT/ 1JS2008/ 070141 10 be as described with any
of the above enbodi nents. For exanple and by way of exanple only,

Fig. 12 deRighse/d2kdsni ng of substrate, 10b from subst ratﬁ@%gﬁ&%?%?ﬁ

expose via 20b prior to formation of gonductive materi al
via 20b. Any alternate nethods are contenplated, including by way of
exanpl e hehast dé&scdibedrwivh dingboivtde gdioae ainl hodimeatnnEct exampiet dnd by wal- 8f

Addi ti onal _enbodi ts.arge next, described in.c ection Wth Fi .
ALV LS S bt N ot R I e S i e U
from t hexpbey exgleity phied tenfwediaf@nt 5 abedwdtivd aRderiles b apRr@Pyiabeb.
with differences being igdi cated w tg{tcge, siff,i X "d" or with

di 11 er et Th A RIS TRRRONY) 25p RABIBRIAS heind YR BY WaY ndh cragpig dhat
and gay RecMBidabbye AB¥e4ARAn enesiish Mupkigiegectric mterial to

|l i ne any portion of the depicted via after its formati on. However,

certai n enmbodidfitipnalof embedimertist i o decdondesepibatle Woneowwatbionat woth
of vaporg: Sk ki i.ele i i Lthin,arvia in t

o o SROTEROEAY K 8 LRSI S S YR I
sone 15 thpplaboatidencobed lentuidimdhel emter i wtiMedchi wharei appropriede, with

fabri catj. of a.,throu substrate intercgannect .  For _exanple and

way of &&nﬁfﬁ%e%ﬁFWg lg?‘ieﬁgwﬁﬁcfgﬁegﬂl&fﬁﬁ- ge Qfe%tﬂio%é&f%tgg mofals. The
depagi t ia8BvERleBOdbedi Giim fles bed test eapak) eavd hapi BE +410BEN aMyaSapor
havi ng very high aspect ratios as conpared to existing and yet-tobe
devel opdgrPiigendclaf electrici makgsinlite dincopny erapryeéshe depiaied vanafisr i
20 inst gpeRsrion ! MAALyRE ARG %%&da%euﬁe,og &%"Fam&io%n d8f cY¥ARRplate
depositing of dielectric material an I quid application of

di el ect spmeviarhbimatipnofgraper akppsitinigeoff adidlectriconatirial wihighe via in the
substra J: CcO (o f ex | e _and .not__of .limtation,
anot hergo%%ﬂéé%ﬁg o(gr?fng‘oittglltfgm‘%'1 \r%l%é?'ut? atge”?tg (bornél\?f:gemvac {)nrblg%tb%%i‘fvétg some
di eli&ct mppliedti¢hefbadeywll dicldcarinhivitkirpaoviadimnghe fhbqedtibrdio€l £chfdugh

proxi mate, the 25 via openi to ich has a salidified coeff.icient
D °F her ABP BB AR BRI oS SRR RECR ARt O HRSHHUE Opts Gristing Bnd
di el ect Ket-td-ayelevalshddap@P@ipHepers nikBod RIigkt bé Getter capatifefATHhiRG

to Fig. 13, a passivation dielectric 18 has been forned over
subst r afl¥osehe’ 129 hayinge ie o Rtlc tect ises at eomparcdats paistipera! peltp-

formed 80 hbyabghd PRSI AibRRuE &4 RAldationl S dRigldll O FEMLEANAUAT Ry

mat eri al of substrate 10d from substrate side 1%. Re?errl ng to

Fi g20 14 insdanfies| étimight et depiadblgotohase veeambpimrdiord @ osintogddapositing of

pase!vablgn b 5k 0 bl 800N BL SYRNRCAR) L QL pe

50 m ghfatrécateedof thwrough substrate interconnects. By way of example and not of

limitation, another reason for deing so might be to provide vapor deposited

dielectric at the base of a via while providing a liquid dielectric proximate the

25 via opening top which has a solidified coefficient of thermal expansion which is

between that of the passivation dielectric layer and the vapor deposited

dielectric.

Referring to Fig. 13, a passivation diclectric 18 has been formed over

substrate side 12 of semiconductor substrate 10d. A via 20 has been formed

30 through passivation dielectric 18 and into semiconductive material of substrate
10d from substrate side 12.

Referring to Fig. 14, a dielectric material 50 has been vapor deposited

over passivation dielectric 18 to line at least an elevationally outermost portion

of sidewalls 22 of via 20. Any suitable dielectric material 50 might be used. In



A ' "W 2009/ 025942-, PCT/ US2008/ 070141 11 one enbodi ment, the vapor
depositing conprises chem cal vapor depositing, and in one enbodi nent
conpri S‘i%“@k}'gﬁﬁ%zgﬂfﬂi cal vapor depositing. One exanpl %cqjlﬁzﬁo%}o'}(jﬁl
material 50 conpri'ses al um num oxi de, ;;al though other materiars in
conbination with or exclusive of alumnum oxide are also of course 5
cont enploajeesm bl &} thecvamdratdpakithl: odgpiisdeciapigi vapot deLiphet 2ldy
line all, of via,sidewalls 22 as sljﬁo&n, or. only at | east an

el evat | RIS CBEPEFREY: CHBPTStH PRREAIEMinf] aRAFLf PR Rkndds Fufmple
vapor deR@ttridlingitecibl 130 BBM@Hs8! Pmisuh@uabatholgl JTher AhtbQals in
about 1 micron. Dielectric material 50 mght be recessed (for exanple
by et chicqgibipatiann Wiithhi Art BEclisive fofr areprm taxiBe ate orlsbeladw comese
passgvat. i t g r ri Fj i i
ot oF! B RENGE. Dieleerit (FXBHR) SLR A S Mo RifE e SnpfBlhPhikt
di el ect mifvidaB8iddwdlin2¥iaa hOwn, mramdy entbedt mertlevaimiallyecessmogt pertion

conduct w t.hout an ] over substrate. 10. |1 n.one enbodi nen
Che 1 ocaBuRl ok FREhelE T aRt Fir,Po15 dabojrtislaetis TatBalior Rarom
15 i s raepeuved aliclopastabdbutilchosisnel evational ly inward of the base of
passi vation dielectric 18, Alterpately by way of exanple only, the
di el ectric madigfgchic %aﬁr@%t5%@%@1’5&%@60%6%@@i%arlmis byi ¢iehigg) to

Wi t hot heyib@igerraf v%%&vi}aame%eb@%[]drcbé{%w( ol nglE'Q‘O’Q@ioHrdiEf%%ﬁjié’._e‘#or

el evationally outward thereof (not shown). Regardless in the depicted

enmbodi menempseictierdoadei hig. diS, diteleetrie mantemalerd &bs $Ger0ecesssiddnrbedew
al so ef i.vel i i i receiyed at i Lon
i of cot 16 OREE S TR ol LB B s 55 1T, e B RARSREhE bucn
si dewal Irecemspigvdd ponduand efithdinel exy r maskimperoival Sfibstrate 10.Refler raneg
to Fig. 16, Jl.iqujd.dielectric.30d has been.applied.over passivation,
i el oot PO g irEo50 54 Of et PRI ial S PGUAE Gh Al b Bipe Rl
25 portiionreedived deWaksts 2 3Ric@bny icte vA0i cABNY BinfARE 8 SSE th ¢l bRk & Gl paisivation
material 50 and to be received over at |east an elevationally

out er no&iclpeiria df: ofrliesraebedvday el prampigt erlyaithg gligkeetii apptgriahiSh

via 20. nBxamBkectd QUi do hiaGk 8&t folpCodTRE@E LB tHQGa@BPBQ%i%tiQn dielectric
application are as described above. Liquid dielectric 30d m ght %e
appl i ed 180 (nohpshaen)y eovieceigdr od¢thdigaially cfutwapdr thiepolSi toed shown).
di el ectri g , rtsall ecel V.
over - an srataerEER Sherid hySUBRL <Rh SR LRIN loRelRORTRL 50
i qR0d ik shewtr ac ahet eficaliv8Qd chayingr itnhpmdicitpreceiany goptpassivation
vi a bas

L T s D e e O o
sol i di f pegtishebedicl¢griandariahsough substrate
Referring to Fig. 16, liquid dielectric 30d has been applied over
passivation dielectric 18 into via 20 at least to line an elevationally outermost
25 portion of sidewalls 22 of via 20 above recessed dielectric material 50 and to be
received over at least an elevationally outermost portion of recessed dielectric
material 50 received within via 20. Example liquid dielectric materials and
methods of application are as described above. Liquid dielectric 30d might be
applied to completely cover over sidewalls of vapor deposited dielectric
30 material 50 (not shown), or only partially received over an elevationally
outermost portion thereof {as shown). Further, liquid dielectric material 30d
may or may not cover any portion of via base 24.
The liquid dielectric is solidified within the via, and conductive material

is formed therewithin over the solidified dielectric and a through substrate



. 111/ 4WD 2009/ 025942, -, PCT/ US2008/ 070141 12 interconnect is forned
with the conductive material. One exanple resultant construction is
depi ct ed ,iWoBh&hioadd,J.n conjunction with conductive nmat 3{6@523{%;3761,%
the fabrication of a through substratg interconnect 35d. cour se,
any of the above-described attributes, nethods, constructions, and
mat er i alistercgimedbeisufethes eithaithercoatietyvdendteriokbd. One exankpleorsaultant
enbodi nent assivatjon dielectric .18 and dielectric terial 50

For med ConEUERSR {F deBikeed duirie | £ 7 SRR alich o ok iadier o, Spsip 422
l'i qui d dhehedhbiicatd®dobai thgosg swlishiae ifterdvamecas s@efdf edast, afy of the
t hermal expansi on, which_is between those of, passivation dielectric 18
and vapéPoyepissriibed &F@%?%i‘ﬁg\@@ﬁﬁ’t eansguctigns, and materplsanpgiitbe used
l'iqusd dielifehilety BOFoimegol idified to have a | ow Young's Mdul us of
| ess than or equdl to approximately 2.0 GPa. The

above- descr i bedmarbodiogenenwapassivation] disdedtn W tandcdiedesticngaterial 50
recess apor. pQsd Jeal . 5Q i i fromthe. . _—
ubst Attt depret Bt e p e (T efhRhy Sg; fhorfal bigalioby Ryjey tauta
enbodi nmelidiecrivt 80 Ibaies sblitifiea] or have AT oeffitieng obftharapdrexdpapsisint wlich

dielectric material 50,.for .exanpl s.shao in a resyltant . .
const r ut i BHVFRD F‘%ﬁ?e 1% Pﬁs%ﬁﬁj“ggccﬁlegﬁ“@ﬁ tﬁnﬁngem%n EE?%Feds&be.slf’?té‘tce
10eq0Li lkeatBriaEs8] Infdnenetibedidrs! HgercCaichadrie pads endiAs® téhhlé 296w
where appropriate, with differences being indicated with the suffix

"e" or woumed Madudws of lersrtham or pyal togrnpspricsatelmddr GReposi t ed
dielectric ri 5 0 i , kit hi i

ot or 1o app HEp e s FbedDeiBbalifiie i PIRLAFERGRA Wi Bobigidned
Mat er i akrsceanctempfidagonflepositakpiateyidnd oogsinzuirpiothec subsotae depitiobne
as descri-hed ip.cqopnection wth _al,l of. the,above enbodi tS..

A t1 oRET B 4P TBRCSE KRR H' Artporthe B RBRRY G0 SR P RRRES vt or no
i nt ¢5 coptihihg &t eapextepedtsd Badestichmaedrérlehtefdroekiggle 49-sRdwal iha

respect to.a 25 sem conduct.qr bstrat.e 10f. Like nunerals fromthe
5t - BRSO {ABE FOBRBBERRRD LiFe 180 FOUHNGIS &Vikhfr SR icapauctyy pHbstate

di fferenges PekdGninéhagatiRsn Whehfitiedesefibed ehboditent 4f2 diilized efhere

nuneral s. The above-described exanple Figs. 13-18 enbodi ments applied
a |iqui aperegriadey iwithf didffercases Myping vindbrated pyitht dhe dywifiect el c o WHin
a throu i j 19 { Gl : ' : i

a vaporggg%ﬂggitt{iﬁ ﬁﬁg‘r egtg i ggﬁﬁeﬁg?t?gﬁlogﬁ%?gnggégf '?%Pf}gépp |%I§tw?§ggédﬁd
sol 2@ f nebbhvingobeen tdcgesadl Withiraia 20 prixretoi iplic@pioni Ficcadlidifimatiohyof

2, O BRSO oL B B G SRR on
i nt o sentlzendsche e derdrebediin odnisthiohraitk all0df fheoshsiehbahbadimesitde 12.
Aliquid di el/-\%%&tri(in?alsogm %%inqggtn methods of forming through substrate
interconnects are next described with reference to Figs. 19-21 with respect to a

25 semiconductor substrate 10f Like numerals from the first-described
embodiment are utilized where appropriate, with differences being indicated

with the suffix “f” or with different numerals. The above-described example

Figs. 13-18 embodiments applied a liquid dielectric after forming a vapor
deposited dielectric within a through via. Figs. 19-21 depict an alternate

30 embodiment wherein a vapor deposited dielectric material is formed after
application and solidification of a liquid dielectric material. Specifically and by

way of example only, Fig. 19 depicts formation of a passivation dielectric 18

over substrate side 12, and a via 20 therethrough and into semiconductive

material of substrate 10f from substrate side 12. A liquid dielectric 30f has been



A --WD 20091025942- PCT/ US2008/ 070141 13 applied over passivation
dielectric 18 and into via 20 to line only an el evational ly outernost

porti onlg)ltg,?&?g%@gdﬁuzz of via 20. In, one enbodinent, ?s@ﬂgggzgqgg%zlgp

nore than a conbi ned el evati onﬁl hei ght/t hi ckne

Wi thin passivation dielectric 18 and the depicted substrate region
16. 5 Rebbedi muget opﬁs@zatﬁm dibtf.unitldc di @l esdr irto3Gfiai 30sad | Hné i enllyanadl
a dielec er| 50f i s _vapo t . hipn via 20

2ol | ai  EiRAS: pRersgr Rt EE SF HERGIL FL oA plp rB e Gren.
via 20 thek 1afes ﬁcﬁﬁ‘aﬁir\éeﬁﬁaﬂSi‘)%tdfoeflabhﬂﬁmdli!\/aredaﬁf)nﬁphb@hfﬂtlﬂdkness of via

di el ectr| c 30f within_via 20. In the depicted enbodi nent, dielectric
mat er i al %%thi%%wté%ﬁgﬁl%%r#%@n%fh%qiffplgiedleswtrgtezwd?n\}ﬁa 20,

and 40 al so gQ¥efidd t9frig! Izoofncﬁaaedl%&c%cvz(ﬁr %O?oﬁaiftyaugﬁd%lgmétm

not required. Conductive matérial is ultinmately formed wthin via
over theatapel S@épesiaped diipesied rocwithirevial20anders oplidiffedediclectric 30£

di el
01 oo LR EA0NR REOUURAY B 1 L SepnSel el AR oty
i nter comm&atd 35 solibxfEed Idée leatr sy B ar S&qlth‘rﬂt\hacm) OfInGhasidpmbﬂ Oelmbdcﬁment

attributes, and ot her aneters can addjtio teI

as descfiBEE! raﬁoWée“%ioff?éséamalsﬁtﬂyoﬁ?gerw.&%ﬁéﬂ éé?%ﬂ?s prifintwiy ha
spi mgonafioelceetfing SPfalMeyf Besdrayigtediat Qohamendghoghén Cisefbt kquired.
t hermal expansi on which is between that of passivation dielectric

layer 1&cadgctiveneateriat isltinatgly bgrmed within via 20 gygr ghe yppor deposited
processyng.asidenafdrpgd aﬂHO\éshmf@é& PEfrib N ¢ 1§ O B rt?o@léfﬂurgﬂ QgL'

a front-side or rear-sid a sem conduct or
above- daitlemnecu,zlfowmmle as shown ih Fig. A8t cbﬁ)nllaoﬁfrldloﬂﬁ wgfoant hnrtbwgllgh

substrate jnterconnect . CcORpsis f.0
di el ect %‘i?bSt(rﬁ/tgr?memo n’ec? %)f;emé;%‘r?lop {&t SHt&l f’St r%’%&hcdo "Bhsfotion,

15  attributes, and other parameters can additionally or alternately be as described
above. For example in one implementation, solidified spin-on dielectric 30f
may be provided to have a coefficient of thermal expansion which is between
that of passivation dielectric layer 18 and dielectric material 50f.

Again, all processing as described above might occur in connection with

20 either a front-side or rear-side of a semiconductor substrate as above-defined.



formng a via through the passivation dielectric and into

sem conductive material of the substrate fromthe substrate side from
whi ch the via was forned; vapor depositing a dielectric materi al
over the passivation dielectric to line at |least an elevationally

out ernost portion of sidewalls of theia; recessing the dielectric
material within the via; applying a liquid dielectric into the
via at iﬁgﬁhggo line an el evationally outernpst portion of sidewalls
of the-%# ve the recessed dielectric material and to be received

| aterally over an elevationally outernost portion of the recessed
dielectric material received within the via, the applying not |ining
all of the via sidewalls with liquid dielectric; solidifying the
liquid dieldetri & wmathadt hef vifarmiry a  throuadt niswdpséeatguciniteeconnect,
mat er i oMWNising:t he via over the solidified dielectric and forming a

t hr ough subs$emaing i at passivadion wdiehetthie comduet isidenatfer ademiconductor
2. A nmeubetradé; f orm ng a t hrough substrate interconnect, conprising:
formng a péssnhivat i an diial e¢irduglovehea fragrivatiste ofietecteid camdlctiato
subst r geesiconductiveomnBit@gaRo¥ tife tubstigct MEMPERS sudktate diigk dedimi which
and i ntRe SeAeLNEBIGheye material of the substrate fromthe substrate
front-side; yapor deptGhg 3RS n@at@r%!%éﬂl‘Fle”Bé%l'v%lno?lV@FeléBﬁlc to
passi Vﬁ'hboé't Fé' élecvétfbrldl oéféer'n‘f—‘c?’éttp@n’@ucfh| Si"éfd hd %f?ﬁé%ﬁnﬁ

portion of g@ Shef qieiEctficimaterial wnﬁmﬁ’lﬁ’t a2 liquid diel ectric
over the d' ﬁ g rm#u%llcﬁ |eaCHHCl 'gt e%}ér’%'tg g an egev tionally
el evati ort1al A f é Vi a 3 t
recervel UTEP Il Ta aé? Vb%tae foty gt sBefioar glidoctrc
di el ectf4t ﬁ%‘?% gadatnigiin ﬂ% Vieg e er’(@ i A %‘Eoﬁtu R ﬁg’
all of °1f vu%eﬁsﬁé\zﬂlq ?C ? I’i“‘? B! of SgeY L pighin of en&"%é'”g

Ii qui dliging 8diqfi hewiansidevwalls, with Hggid die eCt”IC@r m ng conducti ve

mat eri al wi BRlififying Ul%“@‘x)éjr dielgctyist within dheqial 88€ric and forming a

t hr ough sub8nning condreby@daatatialnwithin topditaves e elidified dielectric
3. Theanstfesthiog afhiomgh svbpirate nfescennagt witd thicecend nttivenataril.
to recess it to below a base of the passivation dielectric within the
via prior to said applying.

2. A method of forming a through substrate interconnect,
comprising:

forming a passivation dielectric over a front-side of a semiconductor
substrate;

forming a via through the passivation dielectric and into
semiconductive material of the substrate from the substrate front-side;

vapor depositing a dielectric material over the passivation dielectric to
line at least an elevationally outermost portion of sidewalls of the via;

applying a liguid dielectric over the dielectric material and into the via
to line an elevationally outermost portion of sidewalls of the via and to be
received laterally over an elevationally outermost portion of the dielectric
material received within the via, the applying not lining all of the via
sidewalls with liquid dielectric;

solidifying the liquid dielectric within the via; and

forming conductive material within the via over the solidified dielectric
and forming a through substrate interconnect with the conductive material.

3. The method of claim 2 comprising etching the dielectric material
to recess it to below a base of the passivation dielectric within the via prior
to said applying.



15 4. A method of form ng a through substrate interconnect,
conpri si ng: form ng a passivation dielectric over a side of a
sem conduct or substrate; formng a via through the passivation
dielectric and into sem conductive material of the substrate fromthe
substrate side from which the via was'Porned; vapor depositing
a dielectric material over the passivation dielectric to line at
| east an el evationally outernost portion of sidewalls of the via;
recessing the dielectrijc materiial within the via, the ,recessing al so
chear ng t hd-di eRectIqtEORRT BF | ZpTMHishn Bbi H QUGE] PUBSHALE. | gerconneat,
passi v&PITON'EN ectric; . . applying a liquid dielectric into the
via at |easfoRBing & BASEIVEWLN dﬁ&'Q%ﬁ”Sutcé’rerrmﬁ et iAdn aofseinpansiycor
of thesUpbgtiiee the recessed dielectric material and to be received
| ateral |y ofemimg el@evatipondtiopgdut dheostpassivatim ofdiehectriscessed into
di el ectsemicondectisk mateiizledf the Isiubsttdeviram o isdbkiratg sithe fromuivtiich
di el ecthée wviauvtds fortrhedyi a; and form ng conductive materi al
within the vapop\dapdditnga diklibcait dialeeiz roverathed passivatioa ivecigit to
substr @ihe afflerist eneRivaldrinifyheutambiti poiombesiddwalls of the riaA
met hod of fespesding tHe odigie StriRs tnf Aekid| NVRIHG® MIRC tvia CQRB! r&tddking also
for m ngicamagsinaatdiere @Hg! REtEHEI F¥6Mm Dethderdeife§CBUEPNHAEC HBEs|vation
subst r @i&ectric; formng a via through the passivation dielectric
and into se Epﬂﬂ cl i\ 48 éc’l‘hcgf\té B SHESH RiRtTtbOTME N SHAd A&y
side f'b?x% 5 fioh' BFBRIWAINECof the via above the recessed dielectric

material and to be received laterally over an elevationally outermost portion

of the recessed dielectric material received within the via;

solidifying the liquid dielectric within the via; and
forming conductive material within the via over the solidified dielectric
and forming a through substrate interconnect with the conductive material.

5. A method of forming a through substrate interconnect,
comprising:

forming a passivation dielectric over a side of a semiconductor
substrate;

forming a via through the passivation dielectric and into
semiconductive material of the substrate from the substrate side from which
the via was formed;

vapor depositing a dielectric material over the passivation dielectric to
line at least an elevationally outermost portion of sidewalls of the via;

applying a liquid dielectric over the dielectric material and into the via
to line an elevationally outermost portion of sidewalls of the via and to be
received laterally over an elevationally outermost portion of the dielectric
material received within the via, the applying not lining all of the via
sidewalls with liquid dielectric;

solidifying the liquid dielectric within the via; and

forming conductive material within the via over the solidified dielectric
and forming a through substrate interconnect with the conductive material.

6. The method of claim 1 wherein the recessing of the dielectric
material within the via is to at or below a base of the passivation dielectric.

7. The method of claim 6 wherein the recessing of the dielectric
material within the via is to at the base of the passivation dielectric.



vapor depositing a dielectric material over the passivation
dielectric to line at |east an elevationally outernost portion of
sidewal I s of the via; applying a liquid dielectric over the
dielectric material and into the via to line an elevationally
outernost portion of sidewalls of thelfia and to be received

| aterally over an elevationally outernost portion of the dielectric
material received within the via, the applying not lining all of the

via sidewal | s w liquid dielectrig; solidifying the |iqui . ,
o ettt b Thenatathgd oSN 6 wRSHiRo N ARcersing okiBe: djetectric
wi t hi n i@terial vishisy then¥iasis tybeley taed1ass el tham@sebratiany dielesiirigh
substrate interconnect with the conductive materi al . 6. The

met hod of cPai m Théharathadt pé deiessiwgetdint the deeessing of theedielectric
wi t hi n materidlawvitin theaviais batbwhat the eliefeattie rpabsviialaisi reveived at least
di el ect2rimicrons elevationHily imetdrddofofthecbasendf thieepassivatienrdietssricg of
the dielectric material within the viais to at the base of the

passi vati on1di el Faerinethod ®f claim 1 &herltn twé ed sofatid midie |6 cohe @idthe
the reggsigichdc OmdtBrali 8t CldrhfedBiceriale WiffdirBnt heodffreidstst @O &heMhal
the baggpahsidie RRSS|iMald Mie@tieChblifg . solidifieddto TRAVERENQE Hficieindi BT
8 mer?ﬁ@rrﬁgpe E‘éﬁ%ﬁjrf‘gvrﬂf:htigeb Ve &t ithbSe &Y id %'as‘é’iﬁd’t!zdh 8 etidc Iahd

such tlgﬁécfi &4iels fér;aﬂ. material 1s recelved at | east m crons
el evational Iy 1nward of the base of the passivation dielectric.

el ootrle. Eji?e?ffg%' %%h?fsfﬁﬁ%?%iﬁ* ﬁQ@ﬂ'e*P%%?iqZ%h% 2 ﬁ'ff i %ﬁs%%*%”“‘ge @

thermaldf%g RS mater rggﬁiﬁ?’HPé'PE& "PE°h Lng dne; dgTegricangtgrial
coef f i SI'&HEIYoPN @RERRICTENEAHE on which i s between those of the
passivation dielectric and the dielectric material. 11. The

met hod of clldi m 1h@neryedPad ak claisp owhersen HepsRFe$TIIaisdrendected by

mat er i &tCHingtWEPOBb@PYI BiassiNpeindEpesivedngvehthaipebebatec materi al

directly on a base of the via. 12. The method of claiml

wherein the recessing i s conducted by etching w thout any masking

bei ng recei 18d oVbe mkéhadltdtalaine.2 wherein the passivation dielectric and the
dielectric material are formed to have different coefficients of thermal
expansion, the liquid dielectric being solidified to have a coefficient of
thermal expansion which is between those of the passivation dielectric and
the dielectric material.

14. The method of claim 2 wherein the step of vapor depositing a
dielectric material further comprising vapor depositing the dielectric material
directly on a base of the via.

15. The method of claim 4 wherein the recessing of the dielectric
material within the via is to at or below a base of the passivation dielectric.

16. The method of claim 15 wherein the recessing of the dielectric
material within the via is to at the base of the passivation dielectric.

17. The method of claim 15 wherein the recessing of the dielectric
material within the via is to below the base of the passivation dielectric.

18. The method of claim 17 wherein the recessing of the dielectric
material within the via is such that the dielectric material is received at [east
2 microns elevationally inward of the base of the passivation dielectric.

19. The method of claim 4 wherein the passivation dielectric and the



13. The method of claim2 wherein the passivation dielectric and the
dielectric material are forned to have different coefficients of
thermal expansion, the liquid dielectric being solidified to have a
coefficient of thermal expansion which is between those of the
passivation dielectric and the di el ecflfic material . 14. The
met hod of claim2 wherein the step of vapor depositing a dielectric

material. further onpr|S|ng va 05|t| the dielectri

di r ect g:)lggtréc c%e Ahed [Eeezglt hg?le fCI%p% maft %ermal
wher ei S{Qte Fn jaut % eftEice (?ter'”% Rk RVE ﬁt&%fﬁc'leé"tth
at or 6@:?6!7!/3!395%@36?%%0[3 dsshetyeem thpepeet the passivation glietpglric and
net hod te dielaaiiiesnaiidin t he recessing of the dielectric material
within the viais to at the base of the passivation dielectric.

17. The met BOd off hel aiethod ahelaimm 4 weheretrdbiengtap afheapibridepositing a
mat er i diehsicttic mategialifaribert comerising vapbaskemisiting thasdieladtricnmaterial
di el ecdiiextly on a ba%8.ofTthe viet hod of claim 17 wherein the recessing

of the dielectric material within the via is such that the dielectric
material iszreceiTwednidthbaast claifh & AiseieVitld e8aéssingniacanadlictd® by
base Ofetétli\iﬂgp@&ﬁb\atﬂa'r@nm@'sﬂ bleiig reddivéidedest tHE stiBsRaal are
formed to have different coe icients of t her mal expanS|on t he

|1 quid diel <z‘t ri ‘FhQ%%@h&@'dfcﬂlélrﬁ% vrﬁtﬁe e%%f m tj.éttectﬂt@r the
expansiyplye u9 nt efigl Vg o ﬁfe‘fé

‘H
tngpd:) %NSE grllabid dlggeeqtrl tr| le?t n_gﬁ%ifﬁ} r% nt"§
vapor f’ e?t Pﬁ!eorbl '89t'?l %etr%‘?ee'h 8|9e § a(?ﬁ'va?t %'te @ an
vi a. Ifft od of claim4 wherein the recessing is

conduct ed b¥ etchl ng W|thout any maski ng being received over the
substrat e. Thgomethad gt ﬁt%nbfﬁ wWharelns thgeslam of neaRpis depasiting a
di el ectliglechir myerl dHElbeEri o marieintranpe depaiing shradieleptricematerial
coef fi girestly @n & hese@lf tbgpdAsi on, the liquid dielectric being
solidified to have a coefficient of thermal expansi on which is

bet ween those of the passivation dielectric and the dielectric

mat eri al . 23. The nmethod of claimb5 wherein the step of vapor
depositing a dielectric material further conprising vapor depositing
the dielectric material directly on a base of the via.



