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DESCRI PTI ON METHODS OF FORM NG THROUGH SUBSTRATE
| NTERCONNECTS TECHNI CAL FI ELD Enbodi nent s di scl osed

- —-wheoeizsopert ai n to nethods of form ng through BCES208%/€70141
i nterconnects. BACKGROUND Integrated circuits are
commonly fabricated using sem conductor substrates.
Numer ous processes are used in the fabrication of the

circuits, including, prseraP¥ryNdeposition of
mat eri al, etchi n%Nof mat eriral, dopi ng,

g
MEZIO08 $ (b JrQBM INfe THROABGHD $ UBKTRAT Enl NEFR CONNECTS

often, a plurality of identical integrated circuits

are fornmed over a single substrate, conmonly referred
TECHNIECAL PREED to define individual circuit die. These

are ultimately singulated into separated die or chjps,

dHmentheisplasrdgbercinnpettaiay tapmietieds efsfomning through

substdtBIh B WBEELQr other substrate might be fabricated to

conprise one or nore different integrated circuits,
BACKGRIOHNIbt be singul ated. Regardl ess, a continuing

goal in the fabrication of integrated circuitry is to

nHKESEA/EH JURSWHS akde s epnieyifekdcatedd Higgl ¢ spmiconductor
substtdiEE9r Ntﬁﬂefﬂc}fscglrééé’s'se%enﬁgmrinofhé '}gf)ﬁ@g{igg genskt Yircuits,

In a sem conductor assenbly Is to stack 1 ndividual
includingst fat esampleh daposinic afductteriali etchong ofanaterial, doping,

ther. The stacked sem conductor di e, may he .

photolBaPEhsiecrs BTG iy Comttucticve JIGE Phepnr buprality of
ident#eQl emtbPra28€ OfrciiE €ardl hhgegenyeonduGhple HuBSirafO’ commonly

exanpl e prior to singulation. An interior of each of
referneleta/iagsa nuglese te odafenk wndividnaleceuiti did.| yThemubat iuhgmately

smeo L Db LEHURLEE B0, SEE SR SRR a1 v

appli¢di @Y, af @therwhfdrr yr betr Ges@ehtOMm A HIrbEFaYrichicdUid E¥mprise
side of the substrate. Thus, the conductive vias )

one @gf oyl adidbrrgntt integpeAwayr FUitim €RE pRRymmpt be singulated.
i itr [ f i.6an L O, - 0.its . .

ResofERY LRl BaR o8 ST SRR IBLERAGY LRy is o

make avet iehssubsd satadler kit ey, egidatesdltant Dutepraleé cimhenry.

near conpl etion and prior .to, singulati gn, )
ne 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
material followed by an electrically conductive material to electrically connect
the vias to integrated circuitry 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.

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
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are usually provided with one or nore dielectric
passi vation | ayers on one or both sides of the

- --WGe g2 r- Such | ayers m ght provide one or nRCEUS008/070141
insulative protection, stress buffering, and/or a

ture ri.er to under] yi circuitry. The .through
semidyg) C\%Vgsar&f gt hqﬁerﬂa?esrﬂ@aj %ﬁrsgwgﬂa%e 2P GHder Lo isolate
the cdn*?d’@crt(\% P@f‘t‘i’oh Hrane %9&@9 §ﬁbé&?at%nﬁ1té’ﬁc%%hegﬁh%rnh h&f portions
the substrate. As above, in order to isolate
of theosuhsitatee ther viagnaisf lirked whHtlougte wbmorratelectrlcally insulating

macel eSSBS BUTRE B3-SR bt IR B AU o Memarc

to comiglehllyi NhMBi&SWwalls - oAsubhevidy Wﬂm@télé&hcwrﬁz&erlal prior to
become narrower, it can be problematic to conpletely

formipgneosidyeviaiel snaterigdctharets wi Ohediesiging | wamaeer P&l doing so
[ tive terical therei
compBlkgindifed ZhRuNeaf CARHE LS TR Pr S 0 Ebllo lficogmerisine
mateN@lpOSudEFiQdepo@ﬁeﬁfom tak Ui eonrioxliadler aaaMhtSithg via to line the
material. Such_ is deposited over the dielectric |ayer
sidewahis einths vite Ditferences e thremal eeekiiqientsfol gepasision among the
alumll%.llftﬁ ﬁla%ecsorh I‘lggg %Lte‘f‘&?f fthg ng{gs‘?veptltl ﬁxﬁéi‘é&% HR0Yal and
un1num conpri sing
materpalssofvetd onbdiatleectr uﬁdemtaal:rhyaéalmedsermlr@ﬂidnalasldoérabhﬁlg or one
substrate can u desirably cause separation and
OT MQIL LG ﬁ@GSF“SH@-%r nore of these materials. BRI EF
DESCRI PTI ON QF THE DRAWNGS Fig. 1 is a diagranmatic
sectional view of a sem conductor substrate in process
in accordance with an enbodi nent of the invention.
Figs. 2-5 illustrate a nethod enbodi ment of the
invention. Fig. 6 is a diagrammtic sectional view of
anot her sem conductor substrate in process in
accordance with an enbodi nent of the invention. Figs.
7 and 8 illustrate a nmethod enbodi nent of the
invention. Fig. 9 is a diagrammtic sectional view of
anot her sem conductor substrate in process in
accordance with an enbodi nent of the invention. Figs.
10-12 illustrate a nethod enbodi nent of the invention.
Fig. 13 is a diagrammtic sectional view of another
sem conduct or substrate in process in accordance wth
an enbodi nent of the invention. Figs. 14-17 illustrate
a met hod enbodi nent of the invention. Fig. 18 is a
di agrammati c sectional view of another sem conductor
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substrate in process in accordance with an enbodi nent
of the invention. Fig. 19 is a diagranmatic sectiona

- WO 2@wozf4mnot her sem conduct-or substrate in prRPCEES20081070141
accordance wi th an enbodi neht of the invention. Figs.

BRIEE RSN b File EXAWPLE_ ENBODI VENTS

Evbodi BN i radnh@atiBVRRtioNA] BNERNBASS sémIdNRcr substrate in
form ng through substrate interconnects, sonetines

procesgfia ralcédrdajlqenWItlhearembpdmrgeat pf ake tinvauim. waf er

| L &I coaneg In & ont of this docu
oo Cstiereda fhedrdaRiigens o hBRATE
| Fier aonigect Expentlinagict rsetidanBBCkiest d6f Odndher semiconductor
sem _conductor substrate to integrated circuitry fornmed
Substﬁﬁe dR IPPERS R aceprippee &Yide apfen hedisngnit ofathe. inmgntinar
e h of a
nécon (?:]ttsofrﬂuss u{)at‘% r arﬁee%?)giu %rlﬁ%dgﬁeﬁto? t }EJ‘ I%‘a%l(élr%l or
OE{@SIShglsSIade;hagfarﬁimatﬁ:ub&bflah&l (Vieav ObhEindlﬁbﬂgséIhﬁ:onductor
"back-side").  fromwhich the circuit, conponents of the
substra{e dgRAeeEsTil BESAAYNGS &Vikh pRe PYdimgt dlathednventioRer
. Rigda ozontigtli gl 4 W ShBAUIBRIm Lo Bdnvention.
conductor substrate" or "sem conduct i
sEh§tﬂ8ta§ B s doedframedati © naannﬂnyvnnmsbfummmmer semiconductor
conpr|S|n sem conductive material,. including, but. not

SUbSthﬁﬂPé’dOP s %P%%gﬁ?i&%WdE}EPP\Féﬂ%@@F?I&I@d dgdRvaRtign.

sengcqnd thlmetr»a&f @&nétﬁbhf@ﬁb@aﬁﬂ&n%f ih% RSeg0Bhi es
conprising other materials thereon),

sErg.cdfdust pvdiagpematic | s;gpércma(lewtdwr Oﬁl ongher $amiconductor

subst B33 RT iphEan"ERer S0 PR S o gor bo gl g Shtion.

| Bed.udiongs  Bublidi@hmlnh 4¥ié eskdtRnall hele%@”bﬁozﬂ%itﬁbi‘ V& miconductor
substrates descri bed above. Exanple methods of formng

substiaie dpgHoseEFsty a@@rdﬁn@? voHnas tesn edmaitigfatheyinvention.
ngg%r 'fkbegq(WQtl rill ﬁ{eeg(ﬁ?etﬁ%dl:érg od}]nég’nt g‘PIherirnaf%gtlo%

2 sémiconduct or stra e
generally with reference 10, and conprises a first
maj or side 12 and a second major side 14. By way of
exanpl e only, a thickness range for substrate 10 is
from about 700 m crons to about 800 mcrons. Side 12
may conprise a back-side of the sem conduct or
substrate and side 14 may conprises a front-side of
t he sem conductor substrate. Yet alternately, side 12
may
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conprises the front-side of the sem conductor
substrate and side 14 may conprise the back-side of

WO h@9szvisonduct or substrate. Regardl ess, sem PONUSIHN®O70141
substrate 10 is depicted ast conprising sone region 16

and_a [ ivation dielectric |laver 18 has bheen formed
4 _: %9\, . \~E=.-s.-.—a! E TS

" PASSI MAIdRE & fheGhVERtiohSe ADMPAE GfdthbEs "B¥ e5idlng through
formed over an outer surface of a substrate after
substcasapidtimnekt tyosimatimesf refieerddntegmatleel exdistgogtart as through
conponents.. Redistribution | ayers and/ or ot her
watei, SRR TG 1 nd2 HIGRETBEtk F e QUG Ee | athEqpeh substrate
interHrle@€t rikCa 18&ondndiwl ReferbHemd @t bREMINGS OfroRASS Ib4RkLdIde of a
layers mght be provided thereover as well, but
semigaagictid e sebsthatevigsintagiaded tojr cofitriyef drnteshpatardpusixinyite a front-

. i ces has been..fabricated. inwardl. f the « IR
side I Tl ar Pl b Bl FE A iukieots chrage-siae” of
a senfizoh@Ot@t d@bstAReOsdiHAgl ohe oEGhentwé mhjdr bpsdilde @des of the

plurality of different materials, |ayers, and regions

substratei (Be PRadheinadhei begktsidempbrantdiighdhe svicasscomppnents of
. f B i NG lyNg I t1.80 ;

e 3URLL AREIGEY Sk BRER D PRL OBl PR S et o v

doculieat, eftiler te¢ml 8sdraicuhdiepos siledraet wrs et icahdustide sbstrate" is

Where substrate region 16 conprises bul k sem conduct or

defingght dpj dPCaRd AibsEPRHEIGEIRR FOMYURTRRs s¥Mifenductive  material,
. - $).de assShNaj | |,8le B b :

nelug” Bifengfortial o, dikoathifodflin s dgiicn oo o
semickhduSitiviecenferf (ritlexaniphe dulrk asmmolcliystahprisengidtheomaterials

i s, but ;one exanpl e sem conductive naterial. An exanpl e .
therepR). RAGSSCIP rgeruegy S| Mpiah 1pxesy JRBCrialonh 91 19ghssemblies
compsEh@NStheBYmWestifk) examRl gl %ubsar ecfas efol ahs §@pporting

| ayer 18 include pol yi m de, polybenzoxazol e, spin-on
structire] sxtlpiding, dng egobivated Refiberiangicondpryve Zubstraies @escribed
abOVhas been formed through passivation dielectric 18 and

fnto semiconductive material of substrate 10 from side
1ExaBiplb methtRNel f&eniagt thirough swbatrate idteScdi@iddts @fe initially

subsequent in the processing. In the context of this
descriforcirvginh  rederangeotsghigsal-3s Befedne poi ki -al, a semiconductor
SubstFﬁ§sl?gﬁ1\éﬁ¥at%ﬁt %&Pér&ﬁgf&%‘ Peff,}&?éer ghe aﬁgc&rﬁ#f\%é Q fAtst major
east proxinmate® a substrate front-side for ultinmate
side haddct sv@mbnnget siale Mt IByyreyoof krampie oaly.ta deickaess range
for s Ghrstate 1k P e 70t B g SonThOR i cHEEE e 12 may

comprise a back-side of the semiconductor substrate and side 14 may comprises

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
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

Jayers might be provided thereover as well, but regardless the vast majority of
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pur poses of the continuing discussion, via 20 can be

consi dered as conprising sidewalls 22 and a base 24.
-~ ~--WO-2@9/02938d-so depicts via 20-as only bei ng for nBdI/US2008/070141

partially through substrat e 10, alt hough fornatlon of

t hroug rate 10 m

the infeBrdi9dcETRuL fetictS RSt Pefh 1300 Gtk THER T e dbpypassivation
dieledfilci SN ivAGtOTs gbﬂ@fal@‘:ﬂbﬁfbté’dla{%r régqoﬁrl@ft&ecémlﬁgng region 16

via 20, and regardl ess of whether via 20 extends
will pmltlﬂal by peratidyppét éifferent omghers@lssthaaces 1andByegwa;as having
eGP SETRL6° M hES a0 SV RED) (BB 8ok Rhuperein
mclu@hmgrmtl%aémms-s@hﬂeaﬁd@amé nfart@maabout S mcrons to

about 70 m crons. Referrin% to Fig aliquid

41

dFig- écfiﬁp@tsoawyaﬁ@@rdiam igd Sob@mg;fia@smsvt& i @Ho substrate side
12. qyﬁélee(:ts{lbg gi?e ?(Jnnt% }frl 5dsOb hp e%lc ﬁaﬁﬁogn%terlal and

evat ona ernDst on o Vla S

substiragé adldkz'E‘lSLdIﬁﬁpﬁ‘S@ Shéiebaibk §idempalsisfativnad2cvasc a8 has been
least initially forned. In one enbodi nent and as
formeg, gyar brke S&SHPPBQF%Y]@ dpatgrigl f sukpteategegien 3@- | Sidgon, for

examg‘e| Iﬂlcl gﬂﬁﬂp@eb@ agﬁngf sMi@ 201 v ¢, [t 'o%é' %ngﬁ%{?f%éﬁl‘f’conductwe

covers base 24 of Vvia
materhalqwfkindd:}edmpter ithickdes Al taagnafel Yayjeyr Wayisoffreamatmphieron to 25

onl uid dielectric ne only .
microgey 1Y NGV 9 GUeBrHIGs o1 or PR B TaftdEAT 1er dper 18 include

polylﬁl@ﬁé‘t%M?b§H9§££ﬁ1@ $hideort Aicleliri&XMWPLFoLREY 5% 25%
% etc. of the outernpst elevational |ength of

st&maiﬂ&s t2 Fag. \A,aa2@ia F20 t hey tkfy:mva"yrmﬁdeﬂanmlgél passivation
. nly, liquid dielectric 30 pplied t
diete i’ 1B it 1€n55DuFedRs A St rERBER TGS g lB T ice 12
Such @iaPRb¥hprifoatthedudt vea dewalsl soidd anshivreqaeht ivithe tpa@@essmg
2 I n one enbodi nent, the application of liquid

4.
In th@p@n@e@rqfcthls Mesuglants pdeEgueh gia’ais peaemeppeisit vaphsageway
extenﬁir?%ne 1 8 Lé’@ tpe[tevﬂa% ng\é” tto ftegiggﬁ}c}}l ?naq@t egﬁ@trg’cg ‘front-side

nment, e appllca I on
for uﬁulﬁla&CtdolndulctllveSc@ﬁné(ﬂﬂﬁt vaith eb ey adri Q’ftﬁ‘|e| yirouitedsbRies on the
portion of semj conductive materi al ?ldemalls of via 20
front Isf‘Fi%

PE VoD SRS FatY R AP PeS PO VIS RICKATRT Gt @ front-side.  For
purpofbE RSl CorfBnufil ARKATRLE, WhETD SHPIS ESiakS! 12 dprising

he bac de and sem con regi on

s1dewa¢lljsa2%anCbaslsasmt240nF¢g el edsoi d)ep]istscmmpﬂl)s% oy kbeing formed
partla?Fy thr%%%ﬂ u%stratcg ?r()l %Ilthouglil E)rm 10% g% via 3% completely through
substrate 10 might also be utilized. Further, substrate 10 might be thinned by
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.

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
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In one enbodinent, the liquid dielectric 30 conprises
a liquid polyner, and regardl ess in one enbodi nent

- W@ 09pH2®Wes-a spi n-on dielectric applied over sSPOBFUSADE070141
side 12 in a spin-on manner6 and whet her by an

i B e TR " st Bl e SR AT O 20 with tquia
dlele&%t @@plﬁtt@&a\e@@t Egrwwb%kag@é ey hauhﬁd&%@ﬂr&ogd,may line

whet her provi ded onto substrate 10 by spin-on or
only enrmlpvataohnllmu@uteanaﬁpmrtnaneqﬁ aids vearl ks zsae\mmv@ stiPORate side

. YANE HERTARo PP B0l oo R clevaiona

lengtd apRRidARE1SI NR-c¥ Y5OHIV f Famhehi ky Eb&yn (M' Q;rxgﬁiplef only, liquid
Phoeni x, AZ. O course, solvent or other material

dieleqtright 0 el gl dechridiqst v e aal qémdeewllﬁ 22 ost pply amprtion of via
riQu |n n ht be |I| d
ba“:§a (9 8n§£ cBaﬂ?%%Qﬁégﬁ@S? %og%c |e@€n‘e5|ﬁg% ég In one
embodfmem/eﬂimgppﬁciwlﬁhulcd' tigal®atieiect30 lirﬁdsahllvﬁd%(%/a@ﬁeoﬂrat least
_both via sidewalls 22 and_ vi a _base 24. Spin-on
passivptiPciglectippl 1 apf oMiared0 bwitesdickgsteict gnatgkial 30.  In one
emboaﬂ}{ H{ agl Qé\ﬁyﬁkﬁlﬂ%ﬁ%rofaﬂqu PWRLIEATE 1RRUsSh 'chas%l'ﬁ‘i{elevaéionally
te ques out requiring vacuum processin L qui
outemhioet qnirltlom .Yi) wmfuamdvacavaomasmml is o fwy ldls cﬁhdla 20 inward of

conduct.ive nmaterial is f ia 20 over
passi G R P LU o e tiFy “’tlﬁ:]%hg"ylﬁ)rsfaﬁé?? lgt where substrate
side u@t R eRaNeLl bRief Qﬁaregeﬁﬂéo@ldwemc@@gl%t 'melme%ﬁa@ly ,adjacent
he solidifying is effective to adhere and cease
passwﬁtlmt@cleacltr@m% g precs dbudlibenrispedaéior Batamal, for example
mayi ncl ude one or nore el evated tenperature baking
Steps to drive solvent frommaterial 30 as part of
uid ofet emsetidkhi, cdki BHuid-did1BEriABY &Mng@ﬁée@fa ﬁﬁﬁf@'p@)lymer
only, appllcatlon of liquid dielectric 30 to a desireéd
and regiicletsssn ¢ embedagent spatnneest o s@lin-coy dpdeecironapotied over
[ and/ o 4 [
subst 0308t 03 i S0ty FRRE s PheBRF Yy BpTadppgnethod or a

yet- tchepde(DdSloldel’Thﬂdtthe sHpaJre&bg Iamgugdltdbm dtéwhble dlelecmc is
qllcatlon steps wh y or may not include one or
contemﬂ e8| Khgther lﬁ’a‘kﬁthlbg sqrepsg -torbsefifeelorsdpangt svhephergrovided

onto Eﬁlgéﬂ‘gtgepﬁlBf%&)élgg)gruopyotﬂ@y tgéhr?lry%ﬁlgpl t)%gf{iﬁji ggll géi'lal% are JSR

Ict” s ent processi ng of
WPRSUIBKIR atwnildkde eframgJSB F@(grpodcatlsnbsfr dbkyd) hagpanbe€RC-7561

vl G BB YSie ate oY 4RK0: fhesw rom

Shin-Etsu MicroSi of Phoenix, AZ. Of course, solvent or other material might

silico

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
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



10

15

20

25

30

poi nt of exposing via 20. Thereby in one exanple, via
20 extends conpletely through substrate 10 from

- ~W@amgeir-si de 12 to substrate side 14. Pri orP€DU$1088/070141
thinning depicted by Fig. 4 and by way of exanple

solidifi lectric 30 ht be su cted tp
includs) dfig 38 h8Er TorEdr 57 OV bt Pt Pess 1 GEiBeppyent from
materiC80VAH paMebf RAGRI Mot fL8li6RT I Fﬁrtﬂlgr %@ by AP example
via base 24 (not shown). Referring to Fig. 5,

only, caprpligatioe Qfaﬂlélrulldil dl@izeq’qas Hedn & odessrbdnithiukmess R0 coverage

e R R ST 2 RS B2 P ey pocur or be
cond€aBduet 4 wengmt Houad didleetridiapglicanddcdtepeby iHopatiple separate
sem conductive nmaterials, elenental netals, alloys of

liquids|daehsktras apel wagionapepsrwbEidowy V& ey motcm@@mme or more
t,
ctovalE I BBY FAURLOBA LOOTASEERls ST R APRATET

i Bycangucf e@tahq)lbeonm tigd. 4sinfgs &I&pléheﬁb@uem&q&bcessing of
depgsition of any dielectric material to within via
the Fag, 3F$1&§tr%eanaie§eugpg dp Bite bnbubithst [ Measeppen subjected to

exam?i@?ﬂﬂ;ﬁrﬂ%l él '1'19 Sflsﬁi\‘/%sw @h%cﬁlvgsz giﬁilngé:lgdlégxra;g.l@g%tg#ast to a

m ng o conduct | mat er i al
pointceiutxipedingovias20 beTheeysiedonberxaniplspvia Q0 akiends completely

RIS T S L 180 By 1
thlnnﬂggdeélctg$%ym%vq daacsy hed @FJQQ%HF@Bﬁl}ars%llmflll,*@)ﬁlé’le;trlc 30

exanpl e only, and depict formng via 20 initi al
mighipdet pabjlegtachtio @ubasms’cat@pmo«;tcdnndoummm mgptesibithgrom being
of.

oo SK-Eho Ry GRS A SRS 290 B

crepdeim] Yo Fhg. Oilgdbﬂdi&tﬁ/lét}ﬁhfs’ﬂeﬁ 37 B} 8Ben FURA LA a¥i€hin via 20,
side 12 to the other substrate side 14. Such m ght be

and acaﬁ@@@beaub%gaéﬁdmé@,@oaflemhééhl@zis Sapstiioamedstlgaewith. Example
mater‘f&’l@pghsﬁrc'clt.lﬁ ({ n%l%tlgf%CE[\astEﬂgl,o cl‘iﬁﬁ r{% c%ntcﬂlug?w%fly doped
e s srde.” By way “of “exanpl e

conprises ate
semicomldyctiae mlataislal elanbodil metalseall CpN dificdlom entdlSineddle, and/or
10a is next descrihed.in conJ unction with processing
conduglivseimeldd GpRRoEngs. iBehiding e sRIpAIsatiGsmibgreot.” In one

embog},%?%%?ﬁfeghm%fem ??g%e{nhcrgg ;éﬁllr?g{rlé%f%%t%e nect 1s cRnducted
to beswfifli of Usthgoanwichkndcdlf eaport dapostiansof hnyorhelectrlc material to
within via 20.

Figs. 4 and 5 depict one embodiment wherein example polishing of
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
i1s 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
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 initially 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
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enmbodi nent, sem conductor substrate 10a can be
consi dered as having substrate side 12 being the
- ---Whawkosi9de; and substrate si-de 14 as bei ng t hePCT/US2008/070141
substrate frontside. In one8 enmbodi nent, sem conduct or
subst substrate

a 10a can he nS|dered as hayj n
Subsf%%taé“ieztlgeﬁ%ﬁpltlﬁ%s Moo e bagkldtndty H¢ of geanplegnly, an
alternd€d NGnttIRli st ka8 HRdketst dQubditrfte 61 FHEP|Ct Sext descalbed in

substrate side 14 as conprising a conductive bond pa
conj uaetlowhwﬁh p@qehemgbzyss@emtcd wlth§1g94 ael. rrdn&emmereds grom the

ubstrate 14 .t han bst ide 12. .Bond
first- egrﬁ:r%ae gﬁri'l? chirréedlt are. Litb c{ E%lrebé"é’ﬁr%ﬁ’rd%tegswp@ﬂ Zgs?tbrences
being2Qadvase deaith Qheeduff@xcomduzgltlwﬁhbwﬁep@ﬁ 3Rnhé@M. In one
side 12. Such mght be formed partially into bond pad

embosienent s g pBAUCOS pbstrals lph@@@tbﬁ eoghdenwt ashewing substrate

side 8538 EUSLR M1 408 FRLOAR TRt B4 30RO By rone

side. appl oed eltbddineeraf sbﬁﬁS@nc&Ibteir audiktratallloy o %eﬁ@&hmdered as
portion of sidewalls 22 of via 20a. The Fig

havmén%kbérrﬁéwm%ﬂ 48 Rrdpe dhs fapmi-pidss j2od Sdl‘bSFrla&‘alstﬁe 14 as being the
I 30a& ,0Ve Ks ond

subst%ggé)?lﬂ(géglﬁteoq'ﬁig ¥ % }Q?f:s dsq%tgl%e(g{ / IQCJ% %&ﬁﬂrl"ﬁ%a conductive

bond palli 3 .f whdclang thmiabycdqﬂete@l amy)eswg hedrleepraniisaité apbstrate side

etch whi ch .remmve ter from.hei ng received
14 thag é\}lésttf%ﬁ‘?aﬁlfiﬁqgut Bard Rﬂd géscgrl Fopsidpradeas FPmpPIEiRg@ back-
side ng ONMy 0y 8 abAGK tleflfciSh &f t@%(ﬁl%gl\/%6b0&fﬁC{ '3§gf1to‘?% side 12.

8, conductive material 32a has been forme
Such \/rnzglﬂobeaﬁfatnaed mamlglhlys uivist heind ipatleB 6 onneot eSEemmammpletely
0sj ti.on

B A I G TR T

on vi£Waeriseat3s. apeligexd diasetideda Mak hhdcf SFFINEE té QnFé gtSleast an
9-12 in connection with a sem conductor substrate

elevatippallnuBtermostr partipe of r sidgasadls e @ﬁm‘aau?rﬁ;t?qt S ETee Fig. 6
ne . . {f
embo%i'%ngéﬂtz?gg\'\@\d&%%t?ﬁgﬁg%??ﬁe,f Wq{l ' S’% ?5 3 \{eer Back-side 38

I'cate or W
ofbomﬂﬁadaMB Not all enbodi nents of the |nvent|on reqU|re

ﬁ$5|t of a. passivation dielectric |ayer over

BRgUC big- stibst g @cladiieiia bnehetn .spll,e_i@aed tRg subjected
to an}ap&\fgbl@eﬁh%ﬁggﬁf;?%c' Whit r&ﬁQVcﬁ:sdﬁlal?%aP?v(@w}cﬁﬁ B’g}ﬁé%ecelved

a passivation tric ayer
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
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
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
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deposited over the side of the substrate from which
the via is forned beforeformng the via, and then
- ~--W0 oooaiozg42-he via t hrough the passivation di el eRCT/U82008/070141
llayer. Figs. 9-12 depict ar? enbodi ment wherein a
. i vat.i on | ectric.|ayer eposjted over, the
formigg iheof“?hémg é?rémf%ry&ﬁ% iapt rﬂggb th pasgivpdgs dielectric
layer Wikbably) H@f)ﬂ?@cﬁnaérhﬁbdhﬁéﬁﬂ @IhleYelﬁloa[ %Mvﬁfi@nvdlélectrlc layer is
Referring to Fig. 9, a via 20b has been formed int
depositad eynaullle isvde wdttbe] wbs@fat«s dnomondiidt the subss raatleaatomltlally
£ (fo syb§ﬂﬁ tFléﬁFe éz L|qU|d dielectric 30b has been
ormeg fP BYEHY HEINE BE ot 3 an el evational | y out er nost

pREfd:r@fhg)ftoSFﬁng\@ | $ v¥id 0DbVhas 268en ffermedammbe sésidithductive
any of the materials, manners and resultant

matere@lnsctfr @@mléﬂgda%toaegebstb@@ viobh from swbswatarbdde mddt s. Liquid
dlelecﬁ? 3L ! %SI Ooe%hg apil/)Pl bgu nqe d5 1@&}{ Iaﬁ 39ek{lar‘316})snal?le outermost
SO |d| ied wthin‘via 2

and a passiva

portiahi elfesidemallsBR2has Heenob Olfﬂﬁéx@wmswﬁﬁgr @1&53 &ff dige Idaterials,
and at |east partially over_ via_ 20b._ In one enbodi nent

manngriiand TeHY RN GEASEUSEONS sl escBbed; withghejabovsrerabodiments.
OKElelie o b2 1800iqui8 ARRBOMYTRAL A 851 Y within via

paSS|vat|on b extends to w
20b, atd hgassivtavicsodeldetgice8b has auwhrfelrmedmohrrmmstram@@ﬁie 12 and

of the HaSS|vat| glekectrlc % extends to within
at leagh pagtiallyrQYeTayiinpPB: bl dgengmpaRtmaR! §ugrashBpIg. Passivation
dleleét]f‘l%r £oY &¢ ﬂ%rﬁ@@tgve@@ll Lewss Jy t h?'@)nteh&flﬁeﬁnﬁéﬁteglqa N9 shown,

therein (not shown). In one enbodi nent
passiymisen datleotridil@bepttends Itayrenhlrsvrae?r@b@d lﬁasimoos'(anetd@ree
i n.one enb ment .fromb thin ...
anothy En{fimt e N EaRclo 1<, B rit &P ar T BB ey Sheriiey wewnhm
the vid, ¥oRVelarhprR Beildigih § ipRetia]19! ®CWHAlRRReRolvBF O¥BRout any lower
substrate | nterconnect is formed tHherewth. Figs. 11

PONN%hﬁ“XQOHéﬁﬁ%%h@&éh@@ém(@Qhﬁﬁﬂénhanner of doLng so. For
42 I,
paSSI \L/geirrlllgér)]@lanéllftégl?@:pﬁgs‘;igéﬂgga({lepe%tﬂ lgxgiais Letfio 6)3/(? fraonm over

Yy Way of
the vexaapteimasid regnhsmdlereral friosn pheihgr GSBIStaridh&hﬂhﬁl the via), and
patterned usin éﬁ(ﬂltho raphi ¢ techni ques. Further

Cond”ICéVé’r%la&efl%kF yHthige Rt v ey e Hpbisich dighectric and a
throu%@rsu%aqw En RO AR b ¥R cBANYE IV 4R ﬁeggaﬁql £56 128K ct one

depi cted as conprising an opening
such @twnptdmmnghrtqf doiag2ah, F@mcbmaslslleyﬁg oihl die@luastﬁurmatlon of a

has been etched thr.o 0 enin to b ved
mask%l oV oL BASSIKAtIPP S electric y wa example o y an example

masking material is photoresist that is patterned using photolithographic
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.

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
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within via 20b. Referring to Fig. 12, masking 42 (not

shown) has been renoved, and conductive nmaterial 32b
suWha®obozm fornmed within via-:20b and a through BCyE$2088/€70141

i nt erconnect 35b has been florned with conductive

mat erjal 32b. Alternately by way of exanple only,
be as ﬁlﬁéklili%@d ekt any) ofathe #bQtrecidbpdinpBife heprKamphappd dy way of

RS bn Rl FIHD$E 8L ARiAMALE FNAWYratdB08' frBhS suBBE1EASde 14 ¢
examgnd %@%stguctio scnaybe ag(ggscri%%d Vi t h an?ugﬁ the ©
exposabwviee 28 bbpdbngnt Sarnfedroreod ngl rel vaniol ebyn aderyia b B 2bxeviihlie via 20b.

oply, Fig. 12 depicts thinnj of substrate 10b_.from
Any gllpiqg Begrils #ie (couRpRlatet dnshiting b7 1Yt f nitarBRle that
descrfe dCORMPHC EENE alBL B ¢ n 32 MV dh Pigvi1ag20b. Any

al ternate nethods are contenpl ated, including by way _
ofAddxtaompile emdroddwsotd bede abwxé glaseridedy im connection with

) nnpection with Fig. 1-8. Additiopal e i ments are
rigs. 13007 SURPe Rt Lormatondithr eRORral TI4. ToRGpihSrats from
the #BSREAEsEIbEd S ENEUGIOr sbbsitilai&l 1Gherbki kfppropriate, with
nunerals fromthe above-descri bed enbodi nents are

differgney betnavedisatgshwoidy tha euftin (‘4" ditf Wethedidéerepéinygnerals. The
i ndi Al e suffix "d' or wth. differen
sbovy BTN AleolsaraSibbl el alh 8P oberbf ofyi py varor

deposanidn refydiede moicdmaficri@ingo Viapadnydgpasoh iodnthef deliieteRictid after its
nmaterial to line any portion of the depicted via after
formatian.f oFhear s 6. q96tdl eFmbodimants bl nevertion dmecontemplate

some lcBYANhhABN A% 9%5}5 E@%‘B&qﬁn%% ﬁfw%t?ﬁ:.t ﬁ]%l?elqgl WA a via in the
gep03|t|ng of diel'ectric material within a via n
fabridatwnf aifr iac ahr@urglofsubstiatougitesuwinsiecat @ | duneb manioectwith some

.conbi natiqn with. sone. appl,.cation of liquid.
app i O A e IFISCbI S Eng Y Ao it i8R sRtign of a through
substIta?é QHERcSHRSI! aF6r IREB/IFIOTMRCHy WA &%ﬁl@@ﬁilyg%x\i\ﬁyng and

of exanple only, existing and yet-to-be devel opé -
yet-torhpateveépusl vapar depbsidionningbiiodremight be brdprabdapabie of lining
through Vi, as haviqs ver rati.os a

|Jni.n hi gh as t
through Lid? Ba Ve SeTXiTRy ARa° VI ToR: BBV ERda Fiitirg hd yeuto-
be déieabped rliguaPpliict@dtiien apptikatigHesecHilqaeeh and sakhRetnd other
i instances, it mght be desirable to use a conbination
instangesy dhopiedé o i 49SHGLHE tai eteet pPEbIBAEPR 1 yABOT idppiogiting of
diele PRI G A R 1i8uEd GBS ¥h Y diel DU @3hidhei Cias in the

abrication of throu substrate interconnects. way

b b {
fabricatioaxafiphsowid sabitrate Inteidoanicots, @otwhsr of exaarpltaind not of
doi ng so m ght be to provide vapor deposited
limitation,ganother greason flor oing so m?ght be Po provide vapor deposited
dielectric at the base of a via while providing a liquid dielectric proximate the
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 dielectric 18 has been formed over
substrate side 12 of semiconductor substrate 10d. A via 20 has been formed
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
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dielectric at the base of a via while providing a

liquid dielectric proximate the via opening top which
caWhamomal--di fi ed coefficient: of thermal expanB¢DIS2008/070141

which is between that of thé passivation dielectric

| ayer. and the vapor depasited dielectric. Referring to
one e .lentatlﬁaw(@a@?ww&C@é@pr.l%eﬂ@l%scaéa@ﬁw deppgiting, and
; Y ' e rate
n on SR B AEs JRIGK) RTLERTEAEIA ABpRIA! R brampl
dieledirel eviteriel 1® sndchprides skem ioonductidee althbeghabdthefr materials in
bs.ubstrate 1Qd fronlsubstr te,side 12. Rgferri n%lto ¢
combghgfion 4 With 40| EEPNYfrafer PHMES Has Hd8n AfGpaiso of course
conteffiNafdd ebiev&itribanatoaill Om rilohh aset ae_lgosk&& % |c!o§?pl@|¥cily line all
ewal | 5

| east an el evationally outernpst portion of si

of vippgidsiwalla22as shopvruet ablyeadleaistenrdlevatoraliynlous@rmost portion

ere 98 RSB 0905 G578 SRR 89 5 s
aboute®rhogi st toCaqrt sascps.sed chem cal vapor depositing.
One exanple dielectric material 50 conprises al um num

okiiglectra¢ tmatryirlopRemight drq apeessad cdiobi erample wixt istelring) to
Withiﬁxt%leu§l Yefogfe)?e’ﬂqgen b%thj% at;eqow g]ge ?ﬁfas%%%rtl%% dielectric. For
5 ec g]t be

contenpl ated. ric materi al

examfbpeosiciddgtto Edgpl Bt @élefedtritemakdrigif S ihasshetemaddess@® to below
as shown, or only at | east an .elevationally outernpst
the bass off RRsEhertiat diggcli@nmS ¥ithnckiaes- f b opgpgpbodiment, such
oSkt .di riG: r 1S fr a -t
reces SO (BB LRI ALl (B SU e 10 i one
emboldemert absastcésong exadiplecthy mbtdrialg)O tathint hian2® he such that it
. vi.a, ,for, exanple to bel at .or ﬁel.owtlae aﬁsivati OP ..
is reqfiRd Al 185t Fol I GRRpF§ VREPBRTY g {8 Fph hgsbase of passivation
dicledtR! egt riaGtd¥BLRN) Ay SPayh@T &@ﬁﬂ%reeeﬁgﬁ_e@let _@ie@g%t?i@l tRerial 50
. In

base of passivation di€lectric 18 within via

mightohe reedssdil rrertavesige op soessidagvith thebdae todpassivasion dielectric
18 (gn S osvbhyg PVEL esl’\l/'lb trPetVe ilo'a 1I N QNGaG %HI rger}t p nt gesho )
DL FITNY of Tl BRETT i e vRtiomally WA i AngAS9La¢np wh).

Regasleds ihalie depl@ed eeebydichait, keastedesiitd 0fYielectric material 50
) el evati onalelfé i nward of the base of passivation o
is shejva| attalse effectijalBrelgeeng Byfnaay beingxspiwdonlep pageivation

et 380 ST Aby SHD  EEES9 SR B 1R
portidi ¢hoiclstroisnnaoeriales®i ved el evational ly outward

tﬂ%%&?r?fng( nt%t El%om”f%, liquid dielectric 30d has been applied over
passivation dielectric 18 into via 20 at least to line an elevationally outermost
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
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
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Regardl ess in the depicted enbodi nent, such recessing

of dielectric material 50 is shown as also effectively
W@ k@anRsage bt from bei ng received atop passi vat PORUS2008/070141

di el ectric 18 and from oven2base 24 of via 20 betmeen

sidewal | -received portions of dielectric materi al
interopameet iihgformed gvith ghe) sepdurthicemtaterint 3@@1eha§a1@@é¢w resultant

cons PB4, QUPILBESSINRL DL AL Mt LRIy i 52
in thestfatewnedticn 3P aon‘hr(vugh Eﬁbaﬂnmteelmmmedt dbel €of coarse, any of the

teri nd to celved over eas ;
aboves 8\9/%rt1€%413ﬁr Wt e‘Pﬁg%‘it %&PPPHHCHPHF’eE’é é%teaﬁagﬁ gyght be used

Orahgﬁhggbageﬁgnﬁggelved within via 20. Exanple liquid
dielectric materials and net hods of application are as

dbs gmieheth baddament,L pagsidatdoe| detacitac308 andgdielbetric material 50
ewal | s of

|
are. 1GBBBH T g R PR EFR BT S eS0f (HSrTahuRPnsK oRygh liquid

dicle®fct 3@ Ibtif £G6lvMeHe @8 haAR £l8¥AitiRARLIMhOHhEl BRBAnsion which
portion thereof (as shown). Further, liquid dielectric

is betm@riuthps@ordf m)?SldlﬁtlﬁaydrﬂiPCTclftWelrS anyl p@pcoli mp_oﬁlt?dadlelectrlc
matertl S0 21n o-l;lheeem'bggl gt q&cﬁ,g%lrdlelﬂc rls%fd ﬁes(ﬁ)q%c}%g t htlo?lhelwne a low

He Vi a, and con five eril

Youn@¥eMddigus of ilelsf thad «H aj@attbla@gaaﬁnﬂaﬁemy QUYIGPa.
substratei nterconnect is for with the conductive
mhberabave-dpecrahedsmbadimeant aves dBrkaniueetion with conducting a

recessd%Pé}FB?%agngle Osﬂtgdfnq 9@1 UaC d gﬁlng Erﬁ)rnggggléﬁggesfﬁrea %plctlon

mat er 1 al Bri ¢ation
of Fig.nt€ncahaeof F35d15 DA altesratcasrybodlirthémet contemplates little or no

above descr.j bed att utes, nethqd onstructlons
etching, PingaRes QFEOW@% Jlsﬁecu%dnawr i i%g PRISFARWIF tsnshown in a

resultlaﬂt Q%ﬁsﬁﬁ@ﬂgh”ﬁnh pﬂ?%hvc%t f]QHct%I?lv@ﬁBrd CerhScAtictor substrate

dielectric materi a are forned have different
10e. cbekd imimeentads d"fromhelnmﬁhrseaq@ansboth embt)ﬂllhﬁn]UIade utilized where

di el ectri bei n olidified.t e coe .icLept
approgriafoomiht Sraraicss BRi et Setntt HBec Gk LM or with
differeas Hundda®) diigl e®t depicid V%@@r\(&@)%rsltgﬁp@l%llé&ﬁc material 50¢ as

dielectric material 5 I n one enbodi nent, SUId

not haiyisigebeqn seaacd avishin viaf 2@ @Tias taaieplicatinm wadrigligification of

liquid b8 0L NN, UgeRh 1.0 ABPIAXLIAL LY BnGrugtion can

a ove- escr conj unc
otherwilstehbea@du@thbgdanroema&suehahltbfalwapme depos bhﬂﬁbdlments.

rrgtd?igtllgrllaISO elnglbc%](?llmnegntf ' ?nrgt%llggs Sugfst rf%trrenggepl %:}}rlo?lgh substrate
interconnects are next described with reference to Figs. 19-21 with respect to a
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
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
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of Fig. 14 to that of Fig. 15. An alternate enbodi nent
contenplates little or no etching of vapor deposited

s W@lR@bezHi-e materi al 50, for-exanple as shown PEI/ES2008/070141
resultant construction in Eg. 18 in conjunction wth

a sem conductor substrate 10e. Like numeral fron1the
appligq r QyeI JRaSST P e nBISdF GHatst laSreartAimteeoV%éﬁe line only an

elevaﬂB??HQrdlﬁEﬁno\é‘i Bridbf I SREGRIRE NG £iIdigAt ?ﬁ’ Md BrltR@iment,

or th different nunerals. Fig. 18 depicts
such liappmodeposithed 0%l @ﬁamoanhmedr¢1ahfaﬁ®aahhergitt/thmknegs of via

n recessed .t hj or. lication a
20 wiggn oAb A e b G R et LS BR vt ke e el
nR@ﬂ?r’f&gOfto Prigcessi NquaNdisleRatd LBUﬂ nggﬂlf‘i’é@earn\ﬁ a€dielectric
be as descri béd in connection with al t he above

matergatobaf nem@orA@mqsumdato eviibloiahi thOrret/hloashdtflqicbrdegtrlc 301

h substra terc n e xt descri .
and 8 Rl O bt 38-51 Vi 2TVBT et RN Sevationally
inwargesT eondugé@rdislatic B0F Whin ngezmurmrmIeSdé;n@fed Bfibodiment,
first-descri bed enbodi nent are utilized where

dlelecaplprmﬁtcrra@leSOﬁwa hompflw@héﬁ@égrlnéu@@allrﬁdd%{@@a 4 phviwgo, and

also §§L£ﬂ1é I)f ;ﬂgeé# tlpdsgi ?Ileéfgqsi.an?giera?gfoeurﬁ;ﬁggsluﬁgmi% not required.

ove-descri exanple
Condapit ¢ etateriail qsliudtichiaed 1§cforing dakitdlin fvos R0NGv & Bh&p@dpor deposited
deposited dielectric within a through via. Figs. 19-2

dlele%rl&epmater&ﬂ Ander sedidifisdp shielashiic wher éPFma a4 ﬁugh substrate
t trd I [

interEERIEL, B B8 &5 fylPh 3h R, 23, O CHRELRI AL 19 Sorm,a through

substmt eintakcorSpeti BiS€al | xamploy mmayriefs, exasthbés onf'yconstruction,
19 depicts formation qf.a sivatijon dielectri .

atribglsto il SR haRE L ec A additio B 7ot e e PG dgrfescribed

aboveandFéﬁfeQaﬁﬁﬂbQ%nGHétﬂnYﬁleﬁ?érﬁﬁﬂléh Qbliguhed fséfﬁﬁ XdiélefBic 30f

substrate side 12. Iiquid dielectric 30f
may begnapplddeto dwee p@@sfﬁlatemmofdih@lr@mﬂ ra)@allslcandvmnhos between

that o fp%ggp@\%\ﬁﬂ %1 gezcot P’Sr gg % eaétlg Igaf%ﬂt)ssdfsﬂg[]t i on

| AR@Sn, NGl FRbEedSIAg aﬁo%saﬁlb@dcm@ﬁﬁgﬁk &¢at @adonnection with
hei ght/t hi ckness of via 20 wthin passivation

eithergy &renitsife orgeandidnel asgmicenduups sphseaiceyi ahovpdefined.
Referring to Fig. 20, liquid dielectric 3O is
solidified and a dielectric material 5O is vapor
deposited to within via 20 over solidified dielectric
30 and to line over sidewall portions 22 of via 20
that are received elevationally inward of solidified
dielectric 30f within via 20. In the depicted
enbodi nent,
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dielectric material 50f is conpletely covering of al
sidewal s 22 of via 20, and al so covering of all of
whame/02494nf via 20, although such is not requiP€&HUS2008/070141
Conductive material is ultildmtely formed within via 20
over the vapor deposited dielectric material and
CLAIMS dified dielectric to forma t hrough substrate
i nterconnect, for exanple as shown in Fig. 21 of
material 32f to forma through substrate interconnect
33f. Banpitboduifefdraling anthivogd efbgoatstintetcoangct sequentially
att.ributes, and other paranmeters can additionally or
comPitY'Benatel y be as described above. For exanple in one
| FRH RN A2 Nint§Oh | flinhicR@ daBidt Q0bghrSleSCitel ¢ i UxtBRYing into
be provided to have a coefficient of thermal expansion
semiggridietive petemealnof gt suifstyaassi vati on diel ectric |ayer
18 and dielectric.mterial 50f. ain, all processin
2o0iDdeR; SRS 0T Bis TRt #0 T8N ef i s RAGFERTY Bhtermost
porti®h OfeidéwhN 9l -tht dGa @Elat BRI a SideoPthAs STt ATHYEL Which the via
substrate as above-defined. CLAIM5S 1. A nethod of
was ingigilydgormedy ough substrate interconnect sequentially
c 1Sk Ng: rmng. ia | ], conduct or
SSEE?PiPQ?“Fagqg?QQSQ é%gfhghﬁﬁﬁgggg%1conductive
mdeposidingoh phssisatish rdittsctagpbyengha sidguofl the substrate after
dielectric to line at | east an el evationally outernost
formigg theoragmdtyBieiindhgVighe via rel ative a side of the
S r i.ch; Vi -1 Qkti al: f M
orrgy P ol AL ES P Rrk) B1RiC b Rl RETRE: and
déposing ngndugass invakiiah witkireche ivia awer theesdidi¢iedf dielectric
the.substrate after farming the vi %nd to within the
and FQPRing aBUA e SYPSTEHLeU AP TERRT v 1 BriDg consleetive mptstal
within the via; and form ng conductive material within
the Vi ghevelethd® oTotlathnf i egthei&hegler hp it fiordft BfirBon liquid
~ through substrate interconnect with the conductive
diclegtgicetsi abpirgonThanadt hod of claim 1 wherein the
applying is of spin-on liquid dielectric is a spin-on
nner C : e - . [
{T?hes ;l[‘['ﬁ]e épgéﬁfo?g‘i%ﬁﬁ I l\xﬁie%l]n M‘a Eﬁbf&lhgehﬁ%%ﬁ Nlewalls of
the via with liquid dielectric.

4. The method of claim 1 wherein the applying completely covers a

base of the via with liquid dielectric.

5. The method of claim 1 wherein the applying lines all sidewalls of
the via with liquid dielectric, and completely covers a base of the via with liquid

dielectric.
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the via with liquid dielectric. 4 . The nethod of
claim1l wherein the applying conpletely covers a base
wo@Roovkesowia with Iiquid dielectric. 5. The netpPodusioos/ 070141

claiml wherein the applying lines all sidewalls of

the via with liquid dielectric, and conpl etely covers )

abbase fomathed\efafosming 3 dhrapedi enldiratiecingercanpgaeherpuentially
Compq.fsiflgym ng a through supst rate interconnect

sequentially conprising: formng a via into

séoimidactiavimtoaiecaricahd oétiae seateciaub difci sensubsduabe substrate

conprising first and second major sides, the via bein )
compriy AR gt oiid HecPnd shajdj sides; dhe (22> e Bgd RS/ from the first
majopgmjé)?ﬁ al ?&ﬁ&d&%%ﬁﬁd?ﬁ@’%ggﬁ%dtﬁ%ré%‘f@?gnﬁ@ e Sddd major

than the tirst maor side; applying aliquid
side thael thetfitst majolrisnde;at | east an el evati onal | y out er nost

portion of lSi d.ewg]!.l s of the via relative the fi rslli

méaPBtY I8 dR; NeIq GHFGPHYE theliPPqRS detitefRciIFY RUOREHY outermost
porti&ﬁ‘%f“s‘i@éwﬁ‘ﬁg ot QR ERS r 1R Clhie Vi TR S0k RfdaM thin the

via over the solidified dielectric and formng a

t ko bdiffyisg bt dimued idntlecronmathingihehviehendonduct i ve

terial. 7.. The nethod of.clajm6 wherein the... . :

;TZ?WPH% SPRAHEYF a{n%tt%ﬁi FHhin EQ‘& KE8i eeroﬁ'het ﬁ‘glldlf‘ed dielectric
and BORERAd. thBoudh SubBtitedneircohabdd &ithh@ieed dhdikeiviel material.

maj or side is a back-side of the substrate, and the

second major side is a front-side of the substrate. 9.

THe metlhsdmsthed gfn¢lgimnerehercindhefosming)ef thy yia stops on a

a: [ the substrate, and the second mmj or
baCk:Sil%éeg?tsthglbggggg%i de of the substrate. 10. The nethod

of claim1l wherein the applying is conducted in
mil t i plThesmpahiat of clagum 6 wheleeethe Cirapplaj casidensst bpsk-side of

1. A method of form ng a.through substrat
the suBitgReoARAIRe Seamed Mg Sideisd et Nfe, of ifg substrate.
semn cond_uct ive material of a sem co_nductor substrate
f vOom a TSiedfe®hod RE EULELE iRreaPPhy NGt Mdjoluide is a front-side

dielectric to line at |east an el evationally outernost
of the substrate, and the second major side is a back-side of the substrate.

10. The method of claim 1 wherein the applying is conducted in

multiple separate liquid dielectric application steps.

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

forming a via into semiconductive material of a semiconductor substrate
from a side of the substrate;

applying a liquid dielectric to line at least an elevationally outermost
portion of sidewalls of the via;

solidifying the liquid dielectric within the via;

after solidifying the liquid dielectric, forming a passivation dielectric
over the substrate side from which the via was formed and at least partially over
the via;

removing the passivation dielectric from over the via; and

forming conductive material within the via over the solidified dielectric

and forming a through substrate interconnect with the conductive material.
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portion of sidewalls of the via; solidifying the
liquid dielectric within the via; after solidifying
wa b@ojrsgui d dielectric, form ng a passivation PCT/US2008/070141
di eI ectric over the substraée side fromwhich the via
o d and at .l east artlall over the via;
3‘9 tlﬂsqﬁﬁggf 6T ToAT Y BPTEiR the PG S MinTiseyi Bprming a
maska@x%rf Qfe%&‘é%t@é’tngh'catlél‘é%tﬂ?@ttﬁﬁt @bm iriddisMad IB eMirgn?lYé?rethrough to
the solidified dielectric and formng a throu
the vaubstrthreughtwhimbdnihec passivatiohedietanductisvemoved from over the
b ﬁ@t}' al .12. The nmethod of claim 11 wherein the
via Y& g conprises form ng a mask over the passivation
di el ectric that conprises an openi ng therethrough to
t e, vi Thandettvduglielvihi ah Wh@rﬁ@sﬁieVﬁhtalsErb(ﬂhﬁﬂl% hiffiaterial of
is renoved fromover the via by etching. 13.
the sappe gommssidpajan thet ah&hepastivetipaskicleshpei ses a
mat eri al of the sane conposition as that of the
\MT:I?S' V‘ﬂlleorﬂeﬂt %‘ftcﬁél?n 1%4Wh-£p& nﬁlt h ?fc ‘}1;1}?\1 E%slg material of
erein the nas npri ses arraerla di 'tk éren
dtfferennpom;tdsmnomastthatt of)thet paesgiastson ati¢lentrdé.el ectric. 15.
The method of claim 11 wherein the form ng of the

E hod 10F TURG 18 Glferoid PSS A OB it e passivation

diele R8ZSisV@tdrof] direh&gidic is not within the via. 17. The
met hod of claim 11 wherein the formng of the

passivation dielectric is to within the via. 18. The
mb@hodTof wicshed 10f oltémeild whereiar thadoomingeof the passivation
i.vati r|C|stovv|th|ntheV|aover al |
dlelecptfl t]ﬁ ey ‘gﬂh%%%’%e nmet hod of claim 11 wherein the
applylng lines all sidewalls of the via with liquid
diel ecThecmeZod Tdfechinhdd ofhectial thel forhed@iot tie passivation
. . applying ¢ etely covers a base of the via with
dlele‘ltP uﬁsotod‘i"gggtg the ¥1%1 A method of forming a through
substrate I nterconnect, conprising: formng a

pﬁ%SIt V@%‘tb Ofh c@h &4 &Ft E1aGmOV 8T wheBt e tid Briffid CANAUCtALsivation
Supstrat e,

dielectric is to within the via over all of the via.

19.  The method of claim 11 wherein the applying lines all sidewalls of

the via with liquid dielectric.

20.  The method of claim 11 wherein the applying completely covers a

base of the via with liquid dielectric.



10

15

20

25

30

formng a via through the passivation dielectric and

into sem conductive material of the substrate fromthe
wGaaiwsease side fromwhich the via was forned; PUEPS2008/070141

depositing a dielectric nmatlérial over the passivation

dielectric to line at |east an_el evationally outernost

pallt i ot BretBpdefaformipe a Hropeh; sybstiadsitptyreppnect, comprising:

!f@% tgr b%a@ﬁﬂoﬁl df@'l&nh{e {)@@r X's?de @?Qll é’élﬂ&o‘?ldlu 4 gjbstrate,
di el ectri

into the via at [east
eh&mﬂﬁgomahhwhmuughnhsqx@sn&mmnldhﬂecﬂemahﬂsnnfsemmconducﬁve
bove

Vi essed dielectri terl and to be
mategiabgf \%esv‘taité?fg ry%%s wt@ts\ﬁaﬁ?g?em‘v b5l Qi@ Was formed;

pQE blorﬁiegt)sftn?g raeﬁf‘eclé@tqléj'n%t%ﬁta'l '&verimfh%r b@és&?ﬁ@hvcﬁ@lectrlc to
In the via;, solidifying the liquid dielectric

line amlt:mtnart hJ@V\altlamaialrydoﬁtermongchmtuof iswkewall el ghe wid;hi n
the via over .the solidjfi ctric and formng a
¢ Areis et tilte el iine B Ve conduct | ve
MBpEIyiAb-a Z?qulah&le[@!tﬂ@dln@f) t‘h'ea{/m gil 1ohere@l Nnkhé elevationally
recessing of the dielectric material within the via is

OutermpSéthItIOD@f)Wd@thdéSeOBﬂhQ héa pdoyievilici iasesiasl distle¢ieic material

and %’ne dlrg? ? gatﬁ%atlfé/n ver alilhl %(/?etgn ﬁg 85 e?ﬁqsospg;%%rtlon of the
recesb@@G1él%cirhﬁniha§ﬁb1/ﬁéde(9%cﬁI\Aﬁﬂﬁﬁttﬂlb0ma24 The met hod of
claim 22 wherein the recessing of the dielectric

mae Bfifxingihaliquih digleatric withipdhswigthan$ase of the
mﬁéﬁh&%‘ hgﬂdgéﬁbg%éﬂeﬁafl ?wriﬁ W?h{"%?oo%‘?fth%' édl?qil%fkd dielectric

€ recessing o dielectric materia
and fotmiv @ attheowglasubstsateintdrabnhbet dithl thet sdral uesitvermaterid.
received at least 2 microns elevationally inward of

t t assivation djelectric. 26.. The t hqd )
D25 atheomaAgaEes Ui 2L P hStere s irearingy Ohrier Aiblectric

matelthslvsﬁﬂhﬁ'tﬁe RAhL eg 'té‘lat 3k %eﬁ@w@gaieoohweepggsflceﬁeﬂtdlelecmc
coefficients of thermal expansion, the liquid

dielectric belng solidified to have a coefficient of
t Rér malThex pribpenoimsilaim %2 pebeusen thosecessinghe! the dielectric

matcB3FRHANIA AL L 64 e B0 L dbslachiile drBk.eriel

deposi ting conprises chen1ca| vapor depositing.28. The
metdhod Tafe alethod 2df wieihei2? twkernedpathedapeskingngt the dielectric

mater1a{T%1th1n the via is to below the base of the passivation dielectric.

25. The method of claim 24 wherein the recessing of the dielectric
material within the via is such that the dielectric material is received at least

2 microns clevationally inward of the base of the passivation dielectric.

26. The method of claim 21 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.

27. The method of claim 21 wherein the vapor depositing comprises

chemical vapor depositing. |
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pul sed chem cal vapor depositing. 29. The nethod of
claim2 1 wherein the vapor depositing is of
waele@bezoni ¢ material conprising al um num oxi dePCBO0S200$1¢70141
met hod of claim 21 whereinl8he applying does not |ine
all of the via sidewalls with liquid dielectric. 31.
TR nethedmsthed Ainslrim dhevdicreinhtheevanphglepesiting comprises
maski ng over the substrate. 32.
pube%&ﬁ%ﬂﬁk%p %bé nﬁﬁgﬂégthrough substrate interconnect,
conprising: formng a passivation dielectric over a
bagk- siftle aicthodewifcoteductDr whbsdinattke fapomi nipposviimg is of
t hr ough E@S assivation dielectric and into
diclegigie BafI: S VRPRSIE: f AN FI&tbs  rat e from the
substrate back-side; applying a liquid dielectric over
t@@ paghkViaktiit @ 118wk 1l I valdelM i bBBIMNE d&d the hne all of
an el evational |y outernost portion ‘of “sidewal |
the Vl@fSlﬂhé’a\llllsaNltbdll(illddf@Aﬁlﬁg)Utlhe liquid dielectric wthi n
the via; vapor dep03|t|ng a dielectric material to
h|n vier ot i.ed di el ect
i El eméﬁg)cfa%(fj IQ%’II%I Wohve2§1 sﬂllcFe 1’11n%01rst0061r%1§10t?c? without
any niets&nvg aveecled yebistedtevati onal ly i nward of the
solidified diel ectric within the via; and form ng
gductlve erl \Nlthll’hthe via over _the vapor
d Sos. fefped @ét PF@“ﬁ%tae? rgreh Fgop Rt Hgteacq%agﬁomprlsmg
SHRSt | gt% gﬂgﬁﬁfﬁﬂgﬂegfeléf‘\&ttrﬁ U%rCQ 5¥@ of a semiconductor
materi al.33. A nmethod of formng a rough substrate
substtartter connect, conprising: formng a passivation
r a . front m.con qL;cto

el ect
ol 2. dhre e 450 RaSt e o0e TR bRt atfopemiconductive

materdaled £id sibsaide RS A theubenduchhvesid@d.eri al of the
substrate fromthe substrate front-side; vapor

d@}p@léfimg ragli@uieﬂi éieée;qtriicm\rmtfénei pdssoxadron Heelpelsii yad iimy the via
to hngI %[1 ah of%V e o% er!zrr?(?ité)ortlo’n efvadewr%lgi ng &IUL\?Ir most
dscelh@megcﬂmllaqmdw@ledwlrﬁmvﬁﬂh@nrtmerﬁa al and into the

V{lgpérodepositing a dielectric material to within the via to line over the
solidified dielectric within the via and to line over sidewall portions of the via
received elevationally inward of the solidified dielectric within the via; and

forming conductive material within the via over the vapor deposited

dielectric material and forming a through substrate interconnect with the

conductive material.
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line an el evationally outernost portion of sidewalls

of the via and to be received laterally over an
webk@gmeisanal | y out ernost portion of the di el ece€T/US2008/070141

material received within th® via, the applying not

lining all of the via sidewalls with liquid ..
ditet ect’t .ﬁtﬁtﬁeéwfdfqrwﬁg 3 el PP dF dBtsteengggthcAmprising:

tRErids A sgiQ’ramoﬂg dSQREHEL | e r TR ﬁ‘bn@lsﬂ\é td¥ 3 b®iconductor
via over the solidified dielectric and form ng a

substtdnueough substrate interconnect with the conductive

t |. 34. .Th hod of
oo prdtahspEeling Hassualigt AiPeGECBhinRS spmiggpductive
matefaP8fehObubfitaRagshVald AlbsdiLt eddiigidet thin the via
prior to said applying. 35. A nethod of forni ng a

t WepayHepobsingita dufriﬁetrrccomm@t@rlalc@rqgr thed pgSSIW@Wﬁnn@leéectrlc to

. SSIvatI trIC ove ron .

tine fIRRL RN RaBS: ouEsROFLpRr oS A TR Fah afune wie
papglwﬁglwﬁqdwlde@lte&trec andr iind alélemrc@ﬁdu@ﬁhyend into the via to
material of the substrate fromthe substrate

line g1y plpvasiogellyapipieyinagt portiouiod sidevelds of dhovas apfdo be received
latereﬁ?f +¥§I L@ e%let? esp & rﬁllats? ];(H‘?IO ' At ‘Phé 41%1&?}% material
a most  por

evationa i‘on of si dewal
received; wialin dhé yviag thbeu;iplgm’gj ndit elieciyr ol of tthe nvmheld\maa,lls with
. .vapor depositing a dielectric material to within the
hqul%%é lesimeine over the solidified dielectric within the

visahangéﬁ%thw 0¥ S 1%&&?@@}15111&%@&98 {2& the via

receiv I evati onal y Inward of the solidified
d|fetrantg condiithve material avithod thorwrangvaroﬂntusd:lu@ﬂ“ied dielectric

terial ‘Egl? he vi.a over the v r de Ied
and fgf 9 BiRe ArHhEo %fF AN SPAP ARG §! uYg‘HP S ppterial.
i nterconnect with the conductive materi al .
34. The method of claim 33 comprising etching the dielectric material

to recess it to below a base of the passivation dielectric within the via prior to

said applying.

35. 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;

applying a liquid dielectric over the passivation dielectric and into the via
to line only an elevationally outermost portion of sidewalls of the via;

solidifying the liquid dielectric within the via;

vapor depositing a dielectric material to within the via to line over the
solidified dielectric within the via and to line over sidewall portions of the via
received elevationally inward of the solidified dielectric within the via; and

forming conductive material within the via over the vapor deposited
dielectric material and forming a through substrate interconnect with the

conductive material.



