| NTEGRATED CIRCU T SYSTEMWTH VIA AM METHOD OF MANUFACTURE THEREOF TECHN
| CAL HELD 100011 The present invention relates generally to an integrated
circuit systemand nore particularly to a systemfor an integated circuit
systemw th. via. BACKGROUND ART [0002] Increased m niaturization of
conponents, greater packaging density of' integrated circuits ("1Cs"),

hi gher performance, and | ower cost are ongoing goals of the conputer and

comuni cat i ONNTEURATED SERCCATEBES PEMPAAHIDTIALANDIMETHODBF NUe to
advance toward mniaturization, to increase the density of the conponents

that are packaged therein ngWﬂﬁEﬂrpﬁ fi zes of the products that

are nmade using the sem conductor package structures. This is in response to
continually increasing denmands on information and comruni cati on products
for ever-reduced sizes, thicknesses, and costs, along with ever-increasing

performance. [0003] These i””fééhﬂﬂcki%hiﬁmms for mniaturization are
particularly noteworthy, for exanple, in portable information and

comunj i.on devi ces such as cell ul hones, h. andsfree cellul ar phone
headsgﬂpﬁﬁhpﬁ?es BIFSFIL 3V EntiQa she %?ng‘?e(a% gn )lr,lte%raf?@o?lerélﬂtséysme%@owore

CoMput Bigoul #HFkoSOs bR Br addtedhted BRGE ARMLEGHNGRN I nUe tO be made smal | er
and thinner to inprove their portability. Accordingly, large-scale IC

("LSI") packages that are incorporated into these devices are required to
be nmade snmaller and thinner. The package configurations that house and
protect LSl require themto bSAHSERENPAREND thinner as wel | . [0004]
Many conventional sem conductor (or "chip") packages are of the type where
a sen [0002]ucteasedi ministunwdtibadof rdmpangms; kageenmpadkagingeddnnity ifcihtegmtain epoxy
nmol di ng_compgungd. . Nunmer oys package . approaches stack Itiple integrated

ci rcui chltgzggﬁ %pg’éﬁﬁrg%erkﬂrﬁﬁﬁ%ﬁg‘?é@?%)coé? arg Oegﬂlﬁgrg&g]éd?{t oeABPUtEhHbaches
| ncl udgnpackadfn BMElSt AcklidhdatoPPIHALE HRAGKAFRINLEEF)adviie @%ﬁf B
face reliability chal "enges and higher cost. 100051 Thus, a need still

r emai reinfiasurizationj et egreaseetheadensity of ghyescanpdnests ublatnaye prackrgdd igertiow lnites t
manuf agct uri.ng, .i Ncr eas inte ag n, and inproved reliability. In view of
the e Eﬁaﬁege@s i #6758 ?&r%‘ﬁlc o(r&tf'ét?rfi pade g, thes ,serg]'c%(b.\c%rt PRSI ng

CONS UNBfucRXRECIBid ¥N$n a8shond1€o HoHiiMkaSly RErARRLT ddattinks &h LbrmRAAI Aaf Ul
product differentiation in the nmarketplace, it is critical that answers be
f ound gosrMEHex@wnpproBnesrgor Avktiredunadl sizes, thekngesss, Mds goss, cdens withngireove

effici. I ormance, and neet conpetitive pressures adds an even
gr eat elfga(é!rlsglg%@éﬁqrgﬁfl%eé critical necessity for finding answers to these

pr obl €0803] These increasing requirements for miniaturization are particularly noteworthy, for
example, in portable information and communication devices such as cellular phones, hands-
free cellular phone headsets, personal data assistants (“PDA’s”), camcorders, notebook
computers, and so forth. All of these devices continue to be made smaller and thinner to
improve their portability. Accordingly, large-scale IC (“LSI”) packages that are incorporated
into these devices are required to be made smaller and thinner. The package configurations
that house and protect LSI require them to be made smaller and thinner as well.
[0004] Many conventional semiconductor (or “chip”) packages are of the type where a
semiconductor die is molded into a package with a resin, such as an epoxy molding
compound. Numerous package approaches stack multiple integrated circuit dice or package
in package (PIP) or a combination. Other approaches include package level stacking or
package on package (POP). POP designs face reliability challenges and higher cost.
[0005] Thus, a need still remains for an integrated circuit system including providing low
cost manufacturing, increased integration, and improved reliability. In view of the ever-

increasing commercial competitive pressures, along with growing consumer expectations and
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[ 00061 Sol utions to these problens have been | ong sought hut prior

devel opnents have not taught or suggested any sol utions and, thus,
solutions to these probl ens have | ong el uded those skilled in the art.

DI SCLOSURE OF THE | NVENTI ON [ 0007] The present invention provides a nethod

of manufacture of an integrated circuit systemincluding: formng an etch

Ist op | g?eghmgu@hmgaomrwngm§er1§9@,1ngf@lrpﬁ0w§ct sliferentiation Ay dfe @W?‘Ptl%]éacgtléllﬁ st op
ayer; for Fﬁﬁﬁl | ay&f:s: i tdar is| i con

viat h%tﬁcgagltﬁﬂe%%?%dbs op g@é&ﬁh\?\f Bﬁ&{lﬁ%s.h a)r((gdltnl%ﬁsﬁ?&ﬁmg{ég%%gdﬂaa%gg[b t?gﬂsbuf fer

| ﬁyer Eﬁ[ﬁm ?/eéfﬁMidnhiea aho wedommntqrane ;masn dofmpetitivegpresspas sildasn evenl gyaer on t he

through silicon via and the etch stop | ayer 00081 The present invention

pr ovi deegeRsy iorfhegrtitabnecessiydpy g‘é‘%’%& @ﬁﬁweg t@lﬂﬂnﬁ‘% ﬁ&’%eénsoul k substrate; an etch

ton | , g.” :
stop @yﬁgg g%‘ﬁgo{n.ﬂﬁ) the%]é%r?ﬁleﬁlg b €bedh AL QbEHht Hul %)ﬁ&*ﬁé(/bﬁpﬂéh@%be hbe etch

stop | roug con via having characteristics of being forned
wi th atdughtdommedgedet eny solutons zndpthise solhtgresr tor thessvirdblemsitgve lonsselnded i on
layer ﬁ{gﬁtg\? tJ”OEQh silicon via and the etch stop layer. 10009] Certain
enbodi ¢ ekifle fthventi on have ot her steps or elenents in addition to or
in place of those nentioned above. The steps or elenent will becone
apparent to those skilled in the art froma reading of the follow ng

detail ed description whemIS@k©SURE OF'HEIEWENTIONt he acconpanyi ng

drawi ngs. BRI EF DESCRI PTI ON OF THE DRAW NGS [0010] FIG 1 is a top view of

| 9L SBT3, IR TSm0
al sectystem lincheli®e: ZomhinghGetch stop layer ovgl(r) ; bill(ljcnsugstra:[te;?‘gr?rzigé g%u(f:‘fl'el'" fal;leli[ onS ystem
the etch stop layer; forming a hard mask on the buffer layer; forming a through silicon via
through the etch stop layer with the hard mask detected and the buffer layer removed with a
low down force; and forming a passivation layer on the through silicon via and the etch stop
layer.
[0008] The present invention provides an integrated circuit system, including: a bulk
substrate; an etch stop layer over the bulk substrate; a through silicon via through the etch
stop layer, the through silicon via having characteristics of being formed with a hard mask
detected and a buffer layer removed; and a passivation layer on the through silicon via and
the etch stop layer.
[0009] Certain embodiments of the invention have other steps or elements in addition to or in
place of those mentioned above. The steps or element will become apparent to those skilled

in the art from a reading of the following detailed description when taken with reference to

the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0010] FIG. 1 is a top view of an integrated circuit system in an embodiment of the present
invention.

[0011] FIG. 2 is a cross-sectional view of a portion of the integrated circuit system along a
section line 2--2 of FIG. 1.

[0012] FIG. 3 is the structure of FIG. 2 in a dielectric forming phase of manufacture.

[0013] FIG. 4 is the structure of FIG. 3 in a resist attaching phase.

(3]



[0012] Fla 3 is the structure of FIG 2 in a dielectric form ng phase of
manuf acture. 100131 FIG 4 is the structure of FIG 3 in a resist attaching
phase. 100141 FIG 5 is the structure of FIG 4 in a mask patterning
phase. 100151 HG 6(A) is the structure of FIG 5 in a buffer exposing
phase of a manufacture process. [0016] FIG 6(B) is the structure of Ha 5
in a bidP14rFlékpasiegtptaseofHIGahat heraskpattdrzios phasepr ocess. 100171 FIG 7 is

St uot MPEAIGH i) o e et AR 5o MR e o PR phave e bistor

FIG Srbsesthe structure of FIG 8 in a barrier formng phase. [00201 FIG
10 is the structure of FIG 9 in a conductor plating phase. [00211 FIG 11
i s thel0816IudiCuoEB )tk th Guctpe phFKS. Sondustisr cxpdingahesee! gaotheamaniiagiuphase.
100221 EEG 12 is the structure of FIG 1] in a mask plariarizing phase.
[00231pr&?eé,5' 13 is the structure of FIG 12 in a buffer planarizing phase.

10024] (0611 FIB} 7iis tHeherustuf it RIGe 6(H) ifrlbaGecedSforming ghape.f or m ng phase.
[0018] FIG. 8 is the structure of FIG. 6(A) or FIG. 7 in an insulation forming phase.
[0019] FIG. 9 is the structure of FIG. 8 in a barrier forming phase.
[0020} FIG. 10 is the structure of FIG. 9 in a conductor plating phase.
[0021] FIG. 11 is the structure of FIG. 10 in a conductor and barrier planarizing phase.
[0022] FIG. 12 is the structure of FIG. 11 in a mask planarizing phase.
[0023] FIG. 13 is the structure of FIG. 12 in a buffer planarizing phase.
[0024] FIG. 14 is the structure of FIG. 13 in a cap forming phase.
[0025] FIG. 15 is a flow chart of a method of manufacture of the integrated circuit system in

a further embodiment of the present invention.

BEST MODE FOR CARRYING OUT THE INVENTION

[0026] The following embodiments are described in sufficient detail to enable those skilled in
the art to make and use the invention. It is to be understood that other embodiments would be
evident based on the present disclosure, and that system, process, or mechanical changes may
be made without departing from the scope of the present invention.

[0027] In the following description, numerous specific details are given to provide a
thorough understanding of the invention. However, it will be apparent that the invention may
be practiced without these specific details. In order to avoid obscuring the present invention,
some well-known circuits, system configurations, and process steps are not disclosed in
detail.

[0028] The drawings showing embodiments of the system are semi-diagrammatic and not to
scale and, particularly, some of the dimensions are for the clarity of presentation and are
shown exaggerated in the drawing FIGs. Similarly, although the views in the drawings for
ease of description generally show similar orientations, this depiction in the FIGs. is arbitrary
for the most part. Generally, the invention can be operated in any orientation.

[0029] Where multiple embodiments are disclosed and described having some features in

common, for clarity and ease of illustration, description, and comprehension thereof, similar

3



[0025] FIG 15 is a. flow chart of a nethod. of manufacture of the
integrated circuit systemn a further enbodi nent of the present invention.
BEST MODE FOR CARRYI NG OUT THE | NVENTI ON 100261 The fol |l ow ng enbodi nents
are described in sufficient detail to enable those skilled in the art to
make and use the invention. It is to be understood that other enbodinents
woul d bel ke frehiresbasdd auatht%we'ilbmémdﬂy ok descobest with gineilar meferesge peReralsr ocess,

| .ch h f h
or coont I SORREFBAT (960711 RPRGF P oud nod HEEE R RGNS R &scl, 12

det ai | fagtbi€oBUY¥RAptie PHBMNIBCA aﬁdeféDbl@thmltkﬁﬁed 36 andd agy othet Bigniffvared bon.
However, it wll Be apparent that the invention nmay he practiced w thout

t hese pm&efhr@ltai@paifqré © PgsEt HBENEQL. avoi d obscuri ng the present invention,
sone o il dSkEPsaAL € not
di scl \g'gddé"f %"ESEp%s t&% %@ﬁg?k@ aimﬁdl%gﬁ% oa\%n%m%%gg?%ﬁtﬁ% o% ﬁg system
are se ramlaw&mmhne:oranffamﬁfth@lmmited ainclit, rrzgtatdlesu bfit$ yriersaivn. dfhettéren

dlrren5|ons arefor the clarity res ation and are.s exa rated
in. t hevalreah FRECIELCR Ao p&meyglca Sopary e IR "R WEE ° o
CaseFf)féaé%géﬁrdbg JvP “g6RGH2l ‘lté'p"‘S koS '(55 1@“51&3&2@1“‘? athi s, “AdW@” dappet On in

th IS arbitfary for the most part. Generally,” the invention can be
oper at &avert) aad{funter's ateddfmad “@lfhoes;ﬂecm érecharizbntiapplence apsltivereintthe Hgeres.

di scl ose descrgbgd havi res.i nmo f gr, cl nd
ease ofoq%llflﬂ.g? & o 90 d’é%aélrsltﬁ% lrﬁ%nffﬂnégf%r%’§ﬁ%?$nt Hemgys: ;ﬁm f\’/m?
I ke Tegldi§So® riﬁeér@ (AROBRY is Wickt @Jrﬂédﬁdfetv{'éénbﬁle@%éﬂtbﬁd aotter elodnar
reference nunerals. The enbodi nents have been nunbered first enbodi nent,

second vetitbeidinaiervenigelemmenta matt er of descriptive conveni ence and are not
i ntend t her., fi I -
orcconfaD PSR MR SHA0I RSRUSE e BRUAE A LA boE okl

used hefrgititeitmvihgfdcted casuigy ﬁi‘tﬁﬂ:@teﬁ&hﬁbérﬁbr hzmﬁg”lelel&ﬂrte far csmedtanetodhe t he
integated circuit ardl ess of its orientati The tents " gléqﬂl cal "

refers aﬁﬁ’%ﬁ?ﬂﬁ’é’c‘ﬁ’i"@ﬁ%@ﬁhﬁeﬁﬂ ingadulg, thepackgenor § ESPPF’%SPm&ét"P‘EE‘Ee
Ter ms, #ﬁ%sﬁi a%ﬁg%/q% hgreglehrﬁé‘[‘(ld% Toélﬂah of frﬁ{%nal o?' ﬂﬁ)toréﬁsﬁ ifAtternin

" si devva , over under", "are d gfl ned
withr espmute tdevetldspmdsm,r etzhmg,ad:leq:dmg;eandm retoval of rthd: kreltdnalg or @hotomscss 24 The
term on" n&an t hat (ﬁf\gere is direct contact between elenents. The term
" di r ecTEapiIEH? ¢riReIIUCHILE- §i r ect contact between one el ement and

anot hetr[O(ﬁ?»? R Rridg BB\Q% F28. | hefeMERIshOwR |aecH§ Rew Bpmﬂleéfhéd EREUTE sydednh Ve
side" refers to a side of a die, a nodule, a package, or an electronic

struct upe ihaani ngb‘a:bmtheOf:lthecmeSW inentionat B tiegralen dicutyptem 0@ want s f or

connecti on to ctive LT |tr wth e ckage,
or the Iéi‘é‘](?t?& OBglgts}llfePu‘fl% wl’ rswclﬁ?aélgesgﬁ%nﬂcl 504 Q&gfdﬁtg‘?eelil%??r%gl udes
deposi thMHiRE BIPHET (@), A n} OF 5 insdtallipadllogr nnmg;as@mmurager de¥ehapeent ,

et ching, cl eani nng}1 and/ or renmoval of the maierial or phot or esi st as

r equi r epecificailty mtdiglegctec tysten bpi@tastipy fayer, san be formed over the through silicon via
102.
[0034] For illustrative purposes, the through silicon via 102, depicted by a dashed circle, is

shown under the passivation layer 104, although the through silicon via 102 can be formed in
a different configuration. For example, the through silicon via 102 can be exposed from the
passivation layer 104 to provide connectivity between the integrated circuit system 100 and
external integrated circuit systems (not shown) stacked thereover. Also for example, the
through silicon via 102 can be formed in different stages of manufacturing the integrated
circuit system 100 such that the through silicon via 102 can be form at different layers of the

integrated circuit system 100.



100331 Referring nowto FIG 1, therein is shown a top view of an
integrated circuit system 100 in an enbodi nent of the present invention.
The integrated circuit system 100 can include a through silicon via 102,
nore specifically a channel of a conductive material including copper (Cu),
a netal, or a netallic alloy. A passivation |ayer 104, nore specifically a
di el edPP3Y Algg der Blustsatiye dueraseopihe Hyegh dhepnbdaflg? e shoyen hareg Biekgh
silica ' : o t ' I t il econ via
02, bl el 88 kot Ohn 04 U SO KRR RN aRD STy, "N Mimly, b

al t houvugheilicbh @itgho2st¢dni oformed inl § pephierdl arfagofad atry shaliid fAcniformly
configuration. For exanple, the through silicon via 102 can be exposed from
t he pe@%tpb‘g?il-on | ayer 104 to provide connectivity between the integrated

ci rcui &8k A LI.CUi L 1Sy )

st ackégoﬁgg eovcg.qw,&lw g)oﬁ;éd?j’ glzééen%lqge%‘ﬁ(ﬁags: ﬁ‘%gﬁgﬂk’?f‘]l ?ﬁg%ﬁ }g&%l}%?g)#]be

f or mednfegratkdf dimugnystemhd§e slof aneotidraliia2-+hgf Flkel .i Tihegtataed circuitiystesy st em

100 s t hat e throu silicgn via 102 c be format different |ayers
of t ne intaigslul onB sty S w0 Seaissaly A QuS i di IS ShaR TR
pUr POS@ficdnlfctbNERN@hte Srlal ERMcMbActdOdevi® RHRMAg s, ar ea array, al though
the through silicon via 102 can be forned in any configuration.. For

exanpl [8037T]hehet tnllo srfistratic| 202 oan hivee d0oh-adive lsalef204 mad an actavepadd Hioeoppositer r ay or

an array,that is not,unifor istrib d. [,0036] .Referring n to FIG 2,
Cher el'h b8 Tonaterve ideo 24 oot v SAg DR gp W e sTrnB el Hhegph e

Ci I cuifhbdatddeieredf. A @BGice (SRGhbRA), |suBle ad a tAnSiktorbiSa birclit @etwirR Jéat e
circuit system 100 can include a bul k substrate 202, nore specifically a
chi p dpraedalpig theqghve ¥ide 206.a seni conductor substrate, or a seni conduct or
devi c nf | rf. .. 7 I

non- a 'P fi%}}é ‘él:‘lgger%%)glﬁ%c%no%?t %l\(/)gg]%eglgilclél&gggé%ggﬁfgggéu]t%ﬁbg’ ér%%\r@afg?ﬁ/de si de
204. Tengaticiactivsside 2286 & annfaayvel@ahoréapedificaliyt 4 plugnata shalmtoy, faabsd cat ed
t hereon. A device (not_ shown) uch as a transistor or a circuit network.

can bJO%?WW%hé%iW%@Yﬁf&iP]\‘?@ﬁziz%%Bl,ongﬁm’}i"%ﬁdi? AP@r | ayer dielectric

203, S i i i . I : - OF g the
act] vaP L REBleh st ok S HAGE <P AR By oF BRiRRe G NN,
can beveothredterlyautjéletthie 208 edd alyecordace 1261 Foc e2B8plante atchrgort ligeaZl ve
side 206, 1 033%1 Alg etch stop layer 212, nore specifically an insulator or
a di elBBOFROVIHESETCTHEY over the interl ayer dielectric 208 and the

cont aqho40a E6ss @ R Ebe HB&L ?J}or%élp&’né BB stdpl ZayeRr 10CaR [HRWerfllyed ectric
film 100401 A recess 214 can be formed through the etch stop layer 212 and
t he i ntidettey@08.diTb¢ moessi2d 4208 be Tireed e e portphht tlzmbudle sihstrae@02n a porti on of

the b upstra . [0041] . i nsul ator 216,. re speci,fically an

ot o 0l RSl 1, ore gpeeitchlin B dlen ap fsnbitiondarero@®f ARl ¢ he
recesscaglgk eshell NLidANKE Recesd o4 ShaRhtAYRIthe boh §tbe iyt erbayiey ifdrRlyget ri ¢
208, and a portion of the bulk substrate 202. A liner 213, nore

speci fdiclagtrig 288dirnd aspastiomaf thepulkcapsisete f202ned hver IR, meee speselieplly 1y and
over t(ﬂﬁhél&? H!lr%tee rcalg 959 formed within the recess 214 and over the insulator 216.
[0042] The through silicon via 102 can be formed within the recess 214 and over the liner

218. The insulator 216 can minimize or eliminate current flow between the bulk substrate
202 and the through silicon via 102. The liner 218 can inhibit diffusion of the conductive
material that is used to form the through silicon via 102 into the interlayer dielectric 208.

[0043] A top surface of the etch stop layer 212 can be coplanar with top surfaces of portions
of the insulator 216, the liner 218, and the through silicon via 102. The passivation layer 104
can be formed over the etch stop layer 212, the insulator 216, the liner 218, and the through

silicon via 102.



[0042] The through silicon via 102 can be formed within the recess 214 and
over the liner 218. The insulator 216 can mnimze or elimnate current

fl ow between the bul k substrate 202 and the through silicon via 102. The
liner 218 can inhibit diffusion of the conductive material that is used to
formthe through silicon via 102 into the interlayer dielectric 208. 100431
A top HdfhBefenfing hewetocRIGt Hpthemirets shbvncthe dmictioploaAddE. Wi inha tdégledte f aces
of portions of the.insulator 6,.the liner .218. and. the t | hicon
via 10 PRAESHY, F1nY gii”é‘izer Oﬁlge(%%e(iaélr?%gr%g G%C@P f%lemlel!u?%g@{: (S)B|c1)Jl 1% ayer
212, t BgpsirRgWoal ®or SAémple e bunkedubgiddle 200 Bart MElutl kidider (S, | dallitn Wisenid®2.
[00441 Referring nowto FIG 3, therein is shown the structure of FIG 2 in
a di el €6ahg)corfipdimmphosplide (I8P).-manuf act ure. The integrated circuit system
100 cam,d h t , I bul.: S te 202
can i o UaE THF BrioRonth 255 B ik PaEach s REATR oty iyl BB S REL

(i n?) . irk@04RidithetrRulos ctbstforia 267 thaacthawidd 106, foneanhplechsidel®64 and
the active side 206. The interlayer dielectric 208 c&n %e %%grsd .@I ong the
acti vedislegtriodE canghe & Righyleasity plasma (BPPAgeded dlieq dioxids 481 Qedf HHOAE hi gh
densit - ~oxiide, d; L naxiide i silicate glass, a

di el ec%lra?%i%v% ﬁ&ggll’%@v)&c}?\gldé%?%%b@%nﬁgg gﬁ? 1?1 %r&;}_ﬁlg?;&ﬁag?é‘an i nsul ator. [00461
The copitss] TR @ontact D tarabe dormtedotigugh Hee interdayendistectticel@t and elopgghand

along the active side. 206, to.t bul kK subst.rat,e 202 . or a conbi nation

t her eofStVf ec%oésg‘l@‘@é’flﬁ‘osr‘l@?trq}? 263’(?«5&"8 m&hglf hﬁﬁeto r QDG PrOPHEC 8’}\5{15&?)" 210
after @eRb@nadthealrs OR 1Y OGRAS 21 Wil Egﬁarﬁﬁﬂi&ﬁih' FrdtdsON Witk ei@Splan@ivaf¥€ ess
portion (not shown) of the contact 210 above the interlayer dielectric 208
can be prasassy enl exeeds pottiop (sefrshawa) of the sentegkl@cboa thedaisrlpeer slicledric dP8 h t he
interlayer dielectric 208. 10047 or , j ' ess
can i n(‘,’%llhj?g rgm(%fé‘inag(gla ch ngﬂjf tg?;f gt)ré?tzngwg%ﬁ ?) aﬁ%‘&gf‘g{%@@é grgelg%i:ot her
renmovaljiddcaees®. Al so for exanple, the contact 210 can be fornmed with a

conductive material including tungsten (W, capper (Cu), alum num (Al),
magnesil QM7 BgY , c@mplot Hier manaaratioly RIosRES a8 dndideya Gheouel RsF@NG3hg now
to FIG 1 her ef-Rihs t G I i hi ng
phase. PiaAEh TR Rl by 7 I EhLE sRbectt, v I B pR, A Sk

di el ectnd ccad0Be abtinéchevitont awtidu2tiG: niH&#4d linfladingxampsiten (W @ppér §é€ap | ayer
212 can_include silicon nitride &E{ '\2}1& iIiconlf.ar ide (SiC), silicon

car bon ahmippgdADsmegyesiisr (VighaRy Rijeh taf’ﬁréﬂ%t?‘ 19he®%t ch stop | ayer 212 can
have ago@fsf lReFérHﬁ’ Lawes Fidl £kngss i¢ QoD RN APREOX IeL § ihanegstfitadiife
angstrons to OOOgangstroms as an exanpl e range of thickness. [0050] A

buf f er phasgerTh0dch ropdagpedRfdandiel depasitedxivde theuihtesiay¢ragielectsic 4nd<tof at or
can be forrrpzﬂ on the etch stop |ayer 212. For exanple, the buffer |ayer 404
can i néPYAE 48t raet hyl orthosilicate (TECS), un-doped silicate glass (USG),

t hur naiom’q #8r eimplk,dhe €RA %'t(fp)/laﬂr@ﬁ DRaf iHRide shicda riteide exi@alPiiBeort Bebiberf f er
| ayer 404 can have a buffer [ayer thickness 406 in _an aﬁpr oxi mat e range of

300 angSidotcanocatBEMitiitigd Sk or fayok NbleckHFiENHs kha ogh sipprlayespdéicaical | y
tal _hard . , th
hara el s om 1AR RSt 2B 1B o Bl Chepb e BE L 107 rpelBins AR TROE G,

r ut heniaypatfoMs)as an example range of thickness.

[0050] A buffer layer 404, more specifically an oxide buffer layer or an insulator, can be
formed on the etch stop layer 212. For example, the buffer layer 404 can include tetraethyl
orthosilicate (TEOS), un-doped silicate glass (USG), thermal oxide, or high density plasma
(HDP). Also for example, the buffer layer 404 can have a buffer layer thickness 406 in an
approximate range of 300 angstroms to 1500 angstroms.

[0051] A hard mask 408, more specifically a metal hard mask, can be formed on the buffer
layer 404. For example, the hard mask 408 can include titanium nitride (TiN), tantalum

nitride (TaN), or ruthenium (Ru).



[ 0052] For exanple, the hard mask 408 can have a hard mask thickness 410 in
an approxi mate range of 100 an.gstrons to 800 angstrons. The hard mask 408
can be forned by a deposition technique, such as physical vapor deposition
(PVD), chem cal vapor deposition (CND), sputtering, |laser, atomc |ayer
deposition (ALD), or electron beam evaporation. [0053] A resist |layer 412,
mor e dfe3|fHcrattaynpde,pthet bardesiask ,408ararnb davoramberdomaskh ghishness mrbldk i 08, For

exanple, the resist layer 412 can.phe a light.sensitive terial that is
Feql Suho e s Y She i co0 Aafunnto i AR MiskcioRRaR b Rt ng
phase Ladpokitieh w&aniq[ﬂte,esruaﬁqg Bh&siRP WAPRT depbaiTon gm, «chbrnidaP g P A¥pos@fonany
inprint processes. [0054] Referring now to Fl 5, therein is shown the
st r uct(@NV)esputiedng.dagen aomndiygpdepesttinn{d [ghageclectioa beawieygparajer 412 and

he h i a . i
412 anlORHIGS RV Y THACR aonBRarepEelbt PR sy e by ERE R bR B bk 1)

pr ocesmIOIFRleRehpRnNikeatdignhfr &l 2 Rhnge pRBEssekive Wadtdtial fewt ie®bistant yar 412
serving as an etch mask, the hard mask 408 can be patterned to have a hole
502 i rFteines [espimenis kA3oB cxammpls) threfesist iaHachiegyrhesersay siyde, intgraediate i s
shown ] b, ]?- ; i ng phase of a manufacture

pr oceséoﬁﬁ}&éllr%&ﬁﬁaé ﬁ?ﬁb‘?%%%%gﬁ, !())f Hgﬁ&%tel{sa rgf[é@%;er 412 of FIG 4 can continue
t 0 ser[0es4sRefarrizigaiownmpIKGE 6, therdhvB showh itlengruofurd bEFIGLfien thaskqrattdiding t he

etch stop layer 212, the interlayer di ctrjc 208, and the | k bstrate
202 t PG %éeswéfaé/_gg‘@llané el ek %ﬁe i %H%ﬁlﬁlihhbenb%’ﬁgi 5 gtart _»S resi st
| ayer tﬂ%%es%rlla £ 435 rahff? m%id}(lfrh %Qa%ﬁho!é‘ed‘ag[ﬂe' 185008 9 rEddEve %rBEt%chﬁl@QRﬁEﬁ I'S

shown the structure o Inii. fer exposing phase of another
manuf gebesse opodee ssisotfdpec eebingtproeosess. AV Zhdhe FisiEt lagett hid sdrgingaas tanedt¢hy

removed can he stri d after the rd sk 408 i atter in the mask

pat t errﬁﬁﬁ%gﬂﬁﬁ’ﬁg‘imaﬂg&%o‘fapib&?ag?mfﬁB’a]EﬂYFgg}olf‘i Sa(%e‘fl t}i%l%ragﬁsggg%xposed inthe
hol e 5@8ss5][ R&e#hgRed @6 MG, BN, ttRelliGs shownh@lkeitmciuse SHPWD. Bhig bt ure of
FIG 6(B) in a recess form ng phase. The hard nask 408 can serve as anot her

et ch. expeking phasembwangnofaciuaprasesst He rdmdiniag ppgiparof douresisHeyatdR offd@. | ayer

212, the interlayer dielectric 2 and the,.bul . 1[.0058] The
ot chearofinuStThortt & B hibh iR rdR il oF BE BBRGAFert: mekdl T
di el ecdtép mya08.2, iRdnfefgydd Wl detid303, ahe iRl abshgte ROTRY Remwhé fecassrddct i ve

ion etching (RIE) process or other anisotropic etching processes. The
por t i ohBercthet, B remAwIEPArior of the fe5is [ayectiscapbe strpsdgh. the hard mask 408.

00501 gfe REESRR, &M TG OMIRYED PRI kRt of o, gt op
f ol i oegkposing pghasd bdnanothet henbiaburs phstessat §h2Qdsist layer 412 of FIG. 4 that is
partially removed can be stripped after the hard mask 408 is patterned in the mask patterning
phase. A portion of the buffer layer 404 can be exposed in the hole 502.
[0057] Referring now to FIG. 7, therein is shown the structure of FIG. 6(B) in a recess
forming phase. The hard mask 408 can serve as another etch mask to remove portions of the
buffer layer 404, the etch stop layer 212, the interlayer dielectric 208, and the bulk substrate
202.
[0058] The portions of the buffer layer 404, the etch stop layer 212, the interlayer dielectric
208, and the bulk substrate 202 can be removed with a reactive ion etching (RIE) process or
other anisotropic etching processes. The portions can be removed to form the recess 214
through the hard mask 408.
[0059] The recess 214 can be through the buffer layer 404, the etch stop layer 212, and the

interlayer dielectric 208. The recess 214 can be formed in a portion of the bulk substrate 202.



The recess form ng phase can include a reactive ion etching (R E) cleaning
process after the recess 214 is fornmed. [00601 Referring nowto FIG 8,
therein is shown the structure of FM 6(A) or FIG 7 in an insulation

form ng phase. An insulation |ayer 802, nore specifically an oxide, an
isolation layer, or a dielectric liner, can be fornmed over the hard mask
408. [ 0bergceThiorinmephasé ean inglpde ageartivairrbeicliap OBIE) etbasimgtriiecchnpideribs k 408.
The insul ati'lgr}s%o%eer 802 can be deposited over portions of the buffer |ayer
404, t K&“Erch '3t fiayer 212, the interlayer dielectric 208, and the bulk
subst r 00B0R R frtiad nswItd FUB IS I therefreis8iowr e sthROB2bf FIG. GA3WPIFEG. T ean

i nsul ation |ayer 802 can include un-doped silicate glass (USG, . tetraethyl
or t hosinspiatips ferEpg phasen edpransulkipa dayep S0%; @Weosé’ﬁ%lﬁﬁﬂalyp%g’ﬁ‘ﬁe’(ml?“% an
exanpl [ i: r i iUl ation | ayer thickness
804 in?aalﬁlt’gggrdo@%&rrﬁfé&?h%ag)eb%g?&g%lo&%gg%?%gdnég%ﬂo 000 angstrons. [0063]

Ref er r i[00$1hahe irsulatiGh 1&er 80 cai be depositedwm thé bardtmask 408 e The ifshiBtiosilayen

bat her rm hase., A barrier | ayer 2, nore specifically a djffusion
bar 1 6803 S aTPaNHIcO T drorke 9ind) e eyeaye: BooctchPreliafof & Hhe
bat her jliayg8er §@ZcERM08NUAE biRNLB R £0bothat fiABLAl B Eickd2de (M),

ruthenium (Rix), Titanium (Ti), or titaniumnitride (TiN). [0064] The
bar ri ef0063) Epr eREmplanthseindepiowi laydr 842 aapantlidm unidopéik silinetal glessdh/S@yer 802

hat is f d_wi thi 14...As an. lLe, th ' | 902
can. navugtat orftfieds (R ECITC B G5 o B AERLY: white ABHRCLASHE"
angst r gg@Emple, HROGhsangishr &g&- 8DP0&R] hkeS @nr indglafiéV lhyer Hhieknddd, Sbheneam is

shown the structure of FI 9 in a conductor plating phase. A conductive
| ayer Ip@oxigeate Hagelehy¥) angstrams 08 gnestedmst ayer 902. For exanpl e, the

conduct . i . er | o A l® .

al | oy. ?%b?yﬁggﬁﬁg@v@ﬁ%#gl %lg%%m%oﬁég' %rlf?(%rb ovetrf&gll%%rti on
of theph@kr i Rrbaréerelay @032 hddre ispedifcalipch diffugion Bdméerr emeds fRdded dwerahe
exanpl e, the conductive layer 1002 can have a[{:igrglgj:‘agtive er thickness

C | | a
1004 i HISHRUGP 6% P Mat EorrexAgel cothedam e [ dirE et &2 Eﬁe%%{@stﬁmﬁ 71 For
illust ] r 5}%& e 2L s:nghown on the barrier
| ayer 3%%&,1(3'/@?%’0%8’%%% gglgl ?Ilqona tqrg’y%ljrtiat Iﬁgrtn SEO\?VI% lI\?én be fornmed. For
exanpl ¢)06hd&hadbdirter tayat 902ayar becdapobieedaonsepartibapé thetihatlatwmnayer 303rthatds on t he
barrier. | ayer. 902 follo by a process of platin he conductive,| ayer
002 oot SHRG (e ok atol ictarhe i 0> 28 SRS Shetef BRLG by
sput t et AthesEdRCh ARpAKIEate EMGELE 800 Mg%@%mgiappﬁiotahgaroﬁ@m), physi cal vapor

deposition (PVD), or a nasking and net )
[0065] Referring now to FIG. 10, therein is shown the structure of FIG. 9 in a conductor

plating phase. A conductive layer 1002 can be deposited on the barrier layer 902. For
example, the conductive layer 1002 can include copper (Cu), a metal, or a metallic alloy.
[0066] The conductive layer 1002 can be formed on or over a portion of the barrier layer 902
that is formed within the recess 214. As an example, the conductive layer 1002 can have a
conductive layer thickness 1004 in an approximate range of 5 micrometers to 10
micrometers.

[0067] For illustrative purposes, the conductive layer 1002 is shown on the barrier layer 902,
although an additional layer (not shown) can be formed. For example, the additional layer
can be a seed layer that can be formed on the barrier layer 902 followed by a process of
plating the conductive layer 1002 on the seed layer.

[0068] The conductive layer 1002 can be formed by sputtering, electroplating, chemical
vapor deposition (CVD), physical vapor deposition (PVD), or a masking and metal



deposition technique. The conductor plating phase can include an annealing
process TO i nprove the properties of the conductive |ayer 1002 prior to
subsequent processes. [0069] Referring nowto FIG 11, therein is shown the
structure of FIG 10 in a conductor and barrier planarizing phase. The
conductive layer 1002 and the bather layer 902 of FIG 10 can be partially
r enov etbposition ttéabnpsjuanaithe sbndietqr Petdss pﬁml i mglude cheatinsalingrpuisassi tal

pl anar.i zati g CVF). process or .any. ot rempval, process. For exanple, the
Chen citimechaRrwatien PR pa o SR fayBh LI SERTY SlosBifEfPRert8! ocecses with
COr I OSpU6Y| ARt RRE ndRtoPECHh ANitE@kinAE SEAESES siviétiredIASI VEinBékihé@bsand 0070]
Portions of the conductive layer 1002 and the bather |ayer 902 that are

over thwEri¢ridanagizingphpsgy erhegondidiive baver daRA/ & thrharigblaypiold ddRGhE) ¢anoved
W th hi_gh. ree re .or Cl. L I e r t han
appr o%en'g?lgllag%&g{ 08’8:“1 n‘ggﬁ p@? éﬁ%@gtlﬁﬁo‘(seggilﬁlh?%%a% h(iéheeI\}lgéag Iﬁ%gﬁglr%élrmval
rate, pieizaac(EMPYl prgcads rog rmiyabthedk@ndwal pescebdarFoapampleyahelciierhical

m crometer per mnute (uminin). Wth the_ portions renoved, the conductive

| ayer memyanical,plaparization Nracrss conuse LFHGMIGE DIoRSsIcatWibh cPHgYYe 3gonsatidhave
copl a Lt (EP) of the barrier planarizing phase
can bgﬂécgt%g{c%‘llarﬁg(c?ies\sléssjﬁ.@%refrﬁg‘gfﬁgﬁﬂgfé'stems, such as a real tine profile

cont r dOOTRTIRG)iossy sf @y candubtivvk agsis 10@h ahd thes patiemlayer 987 tbatt are alvee tigpoi nt
system For exanple, the endpqi of the barrier anari zin hase can be
dot e cUBEHIRH i 0E 635 OF A ?hs Poions it bg ?ﬁraxﬁéévét_%&fhlglh&@%ﬁa&%ﬂ ve
layer J0Q%-OmdB&pbatibaly hayRe 19928 $nt AihodiRGtdh 2BAPLERE I RP sRELEGRSH Can

adj ust” pressures or paranmeters to renove the renaining profile. [0072] The
bat her(ppl.at@arachienyg pHagle reamnvilncdtedeose pipacificalbatai osmeyadaetss highar thares a
mul ti-platen o [ti-station phmarizatjan syst.em{not shown). For exanple,
The. baAPPT I Rnar Mg RiimBe BRRTenCRtaEms Y MET M Roefotipreiosh S on
of t hecoptiadtaviel 1apdri 1002 5H8 befed 2ieR 902, dndrBe ifdLRtien 15ABOY vimhdvecoplaar 3]
Referrlugigl nowto FIG 12, therein is shown the structure of FIG 1i in. a
mask plualaedsi zi ng phase. The conductive |ayer 1002, the bather |ayer 902,

gt \ Vot . L y _
o1 anar DY AN Sh BT B85 0sh5p s BRoRibl Fpik SETREAARLIS dsregion e
bar ri egysleaigesucdOR a rédldinidisrofilsdshabl MTH@Y®5teBO2 thiblatesamenioaysteieohar d mask

408 of FIG 4 can be renpved. The portions can be renoved with a high down
f or ce, OmtisRlecnsipabt sYtan \Fos ekyrpls, theregdpoinhahths Bmiaalseriging Diageadee per

squar e r - [

chem c%%t&?réeac&)g%{ld%:cgf ngrgﬁgn aﬁﬂ@‘%%&%%@%g@g ?ge? ﬁgqggzr to?(g%s are
r enov eshra¢rdlatybre 96Arsd thvats thedfl8narzatdet @odcesk can adjfust p@elirasgoro paramatehsd town
techni que can be used. I.n other words, the hard mask 408 and portions of

t he cdﬁH\?E?ﬁiﬁéelﬂéwgﬁrﬁg “ the barrier layer 902, and the insulation |ayer
802 1t hab7A EhOY¥Stiet @ﬁn ' iﬁg?h&@yc%ﬁ ift8d & 81 Bfriz TR S e (thatBisEOW QU
force, nore specifically a force less than approxi mately 2 pounds per
squar eplatag br fudti-jtatios pragarizatopkstem (zdshown)p rfoe esanple 007 8arrithplaharsamat i on

I 02, th d k.408 d [ . b d [ hi gh
sl ctiArt SLTIREY % B IAtED Rl VR ele oSy PeuaEe v ef Pl e e
di shi ngaeh chi@genductive layer 1002. The high selectivity slurry to the

conductive |layer 1002 is defined as a fluid medium (or_ a chem cal solution
i ncl udifAg3labelaningengiartei BliGesl 2, dhetgtniss shastc HemstsuctersrefoElonl § mmiabinedls s, or
a conbj;nation there t hat .ha i qr val, ratih9, ' [. S han
apor ot b ary BSE Fhe, bl iy, 103; ofTRI el b8 b€ o BuBRIGel 12
hard n@pkcaf®8 pagialljaémeved wigh aRdaekzMeN BYedss. 1002, thereby reduci ng
di shi n@ of the conductive |ayer 1002. 100771 Di shi ng is defined as a
char aclV874Iskqrtons ofthe gonducaive hater i1 0% the bpiriee layepAeaa8d the insplgdiprlayeeur ved.
For e I.shi ' i [ rizing
phase L2 e aif pReh AOnERT AR IGANGHFoq RIREE TRy pRoE i el 200

with a high down force, more specifically a force larger than approximately 2 pounds per

square inch (psi). For example, the high down force can be used in a chemical mechanical

planarization (CMP).



100781 Di shing can be reduced or elimnated on a surface of the conductive
| ayer 1002 with the low down -three and the high selectivity slurry to the
conductive layer 1002. For exanple, with a | ower polishing pressure
(conpared to that of the high down force), the | ow down force renoves the
conductive layer 1002 at a slowrtnior al rate, thereby reducing or

pr even{007§] difishilregporfi@®78¢ rémoedpui the hafPnagf 40 deteskedph anfidandigg phase

can be determned with detectjop system., Fgr .ex l e, the. detecti system
can inﬁquﬁﬁ‘go“é{l F‘ﬁﬁ‘&‘ﬂﬂ%%‘? EHBHF?dorﬂ’s?éfremordf’h&leﬁgf‘g%gléog@gd PHIBE Ogglé%l not
only f eéndubﬁvdﬁagaato&@&m@ﬁarﬁwﬁ%@@_tanatlﬂs@iﬂ‘s@lrau@m 18/86RO2 fiiat ARt Gk itk

pur pose. 00801 For exanple, the endpoint detection purpose can be used for

a chenbeffitr-lapesHddi caalbeprmaued withiadaw(dowm) forgy, supre specelicaltplagioreessihat nask
408 can _be .a pol ish op..| [ funct.i ' i ndi cator. [0081]
As an 8@5%%?3}'%30%%&3 o1 l}ég m?{%g’ S#a@%%*‘%ﬁ%ﬁ%%@ﬂﬁagn’g g%%gséan be detected to
i ndi ca{gd78] Taehistlation Riyef 802 tiy hdrdnakin 86 aall thdyortiowudaatheeembeydarsip? or
the hard mask 408 so that the planarization process can, ad{(&;st, pressures or
par amehighsselestiviensiiay Wetheespartivg 1ayasr 1008, o] idees) orrelamigalekdiping &F iths ng
phase (e t i j i I i on
Cyat om0, B & B B R e 0 e Dt en
(P2) ot fikié medmar {(orad ichemiyk salntion [0O&Bhg Rbfaivei payticlesy dxaddaksG etdB@ntst her ei n

i hown t he ructure of FLG. 12 in buffer  planari zin h .. The buffer
| ayer 4gEOn BhSTOR. Shd HERHIBAS TaroRth e grh L @ ox e Ia OBRR S FRE 10,
the bagfhg }éxlroﬂirfﬁa[te@(% Of a FdfavaPrated¥dnd ﬁﬁul'aﬂ&&lla%xi 2 dndYBE h@ZRk 468 ¢ 8

that are o the étch stop |ayer 212 can be réalty., ed with the
pl anar itmaof e cpndictivslay@0IB2] thiteby résuoughdishing efdhe nduatoz layand 00Z.ner 218,

and the i | at or .216.can _be exposed.w t:h th ont|ons. of...t he conductive

| ayer i‘tﬁﬁf Bll Hat 8$nq%a35era ,°§e£ﬁ8° tHe? isﬁlgﬁ(l%aha n i%ésééhrkefs(‘jﬁ&raggmgéd,

r especiiwelly-cuiRe. Fof exi@hpls, didheancan crcdiQot, cah be induded inth8 bargietlplahariimgsul at or
216 can be within the recess 214, extending through the etch stop | ayer

212, t hbasefe-ervilythe faptalaten pr R)zha usesthe At NATSE the hul k substrate
202. | ff r . i Pa:eﬂ) a |l ow
down f @@g} D;lr-%l?n %hﬁle%?e?%eﬁl Of gﬁ@%egélgggg{lﬁaﬁqg%g@ghﬁ ﬁvae[lg y 2 0‘8"0\%}%8 per
squar e tlie16Ww dopsi fhreefand tiextapipbdectivite sluemy td chvnconductdredayer bheOL St examale,

chem cal - mechani cal  pl anari zati on ). Wth th uf fer lLayer, 404 and t he
port | oﬂgthr?efﬂmazoﬁﬁmgg tpﬁffSé%rgr@%mpffré@f)P ha of ¢e htgﬁé%% c&)q @e loWedqWik u| at or
216, anpgd L RenEi&hRt OmduayRs IZL2 1967 £ RIANHmotAO8R! dlligoPubdRing ayer 404
and the portions can be renov using a high selectivity sl'urry to the etch
st op | aysentdpRlishiige hi gh selectivity slurry to the etch stop layer 212 is
defi ne fluid iu or chem.cal solutiaqn jncludi,ng. .abrasive

par t1 o189 & cathoial BT e SRGRA SR v s o e R g ORGE S

t her eofystdrhato@@nidle, McdbtdcBOR ¥@tem tat ineludb adhicRIBRY Alonftéd stefn. U1 Hawd f er

| ayer 404 to that of the etch stop layer 212. The hlgmh selectivity slurry

has nomesk A8t t4n saisey netnlhfagtihe plasaribtiomproeess but #Heo toupn erdrogifletegien over
the etch stop layer 212 |arger than approximately 100. 100871 An endpoi nt
(EP) of"¥RE& buffer planarizing phase can he deternined with a detection
syst em[0(f30] Fex atmhte, thb endiRli@lcte@tios yaipese canbé NIUIE afchxital-ingehanical

endpoi nt detection. As art_ exanple, the endpoint of the buffer plartarizing
phase ®tnenetigaEMBd AboifRarsarrlcathedired magly 487 SRN DS PO LRhEYST 8F t he

buf fer er 404 . pl anari zation process can adjust pressures or
par arretﬂ!‘eﬁra%g{lgs %e?r%@g&?ﬂglérag&nhi ning profile. 100881 Wth the high

sel ect i[8081y Asladrexymple, theenépaiit «ftiopmbskyana?ihgaidsacdndictdetecteldite kmkesate

control using the_detectjon of the endpoint, se] f-sto ani S

achi evademoing MABICS| ThickRep Of eI IEHE shibs Egéifgﬁﬁg‘ﬁgéeéiam&%% stop

the r egpa‘ﬁﬁﬁzdﬁ'bﬁ%?o%%sspéantaﬁﬁls EdsBfeslorpSanmtRes @fbi8bvd e r&HdihSE promer 404 is

renmoved w t hout requiring additional processing steps, exposing the etch

st op | 49082] I7b2. mask planarizing phase can include the planarization process that uses the
planarization system. For example, the mask planarizing phase can include a second platen

(P2) of the planarization system.
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[ 00891 The buffer planarizing phase can include the planarization process
that uses the .planarization system For exanple, the buffer planarizing
phase can include a third platen (P3) of the planarization system [0090]
After the buffer planarizing phase is conpleted,the through silicon via
102, the liner 218, the insulator 216, and the etch stop layer 212 can have
sur f ac/@883]aéfagingh@ovaad er1Gs tli3¢ shevéin biei shgwh otheestiuetutd of F@Gha? dn rabkff408
detected and the buffe ayer 404 renmpved with the_ | ow down force d the
hi gh SEfEEwIng Rhpss) (g u'f]f%)i_w?é 4869&5@@1' fand BYEPRY B0 SABCYCHES Geh! Etop

| ayer @f?G T&Qﬂ%ﬂ%ﬁ?@%ﬁéﬂ 9@2‘&%}1@]‘ 9,06k gk AN, M drBob e FIGr gliHaBsk o488

detected and t | ayer 404 renoved can i nclude physical features.

For exthepich stopHayqpBy3 carabe fegamtvad esthabmplanaizatien appesxi mat el y uni f orm

f ity, f f inatiop, f .of _di shi f f i on,
Dol 1 riVAEHmEcLtoish sURgn Gt 672 AorBre el B uigter " Rera Arsg ool B Fi G
14, thge 8bRions of RNV IEHE11A0E tAE bitrer 1ak3r DO, and Rk nShlEliADIpEESR. The
passi vation | ayer 104 can be deposited over 'the through silicon via 102,

t he | imeoved gespetievelnsThathspughiglicaanda 1A, the diners? G andfheringugtor P0oR] The

[ ' I be. f h ihic i.a dth
e on <RobRayBY Roes A B0k PR, B GHF hRIOAEA 51 bt SRR EathBfin "

si i comgyh@ dp&tioh 00H2]bubiosubekaspbe, the passivation |ayer 104 can be a
cappi \r}lg | ayer or a protective barrier layer. Al so for exanple, the
passi VIR0 nTheafreifer [lavpr 484 and dhe pertings ¢8Kbe fneved g Bdovy dewrdeisRdmde h a

conbi I.: i)l i ( L fr . |an 1-1).
(00041 3FHRRLY  Hrbd R0 Tapura R0 abbndPhir RER kM i FolMAAERAE g

provi des dowar fovedcaneseufsa¢ inia @hérhichlymediaeicpbplanairatiof (TME).cWithuhe buffed ayer
1002, the bather layer 902, and the insulation |aye 02 that are aover the
hard nd¥® Wdang the perivpe meyvednthe hrougs silisen vir H@a% é{l? ﬁ’éertﬂgoﬁ‘@ﬁnﬁlqt%on vi a

102, t i t i 216, respectively. The portions are
renove %Whrﬁlﬁgieé:ﬁ%{cogﬁi’ﬂgeorng%cgfr?ggb?a%% he barrier plananzing and nmask

pl anar 0886{gTphiagés laycnadé layd ites pdrtibmygcdnmbehiegtovee meivngla lrigh egledtivity shsad

t hroughput,, j ncrease roduct i vi . and thys the .inproved .

manuf atettﬂ‘? ﬁtﬁ*‘ p}opf]gye[rgégﬂ P 1%5%%@' gl@gﬁlé‘aiﬂkec‘g%ggﬁ?"cyﬁﬁgl% ﬁéieiﬁﬁ?qs_e)sr at ed
circuid Rydheddick) QoPraovh&heisalasblntid Meheiih® ResARWYar@Eled, NikiddMO Uddhasis! i con
via 102. Mer the portions of the conductive |ayer 1002, the barrier |ayer
902, agvdrosios inlibildrat ¢roncdnzlyinatio®CReree® that hes hhigh mamekalaai af eramavelet and

t he har S 08 i et.ect e, soft |.andi t echni gue i.s _used such that
that | Hdnf B derfad 368 LR CRe dsddiditioder TR IR Y SRS

r enov egheically e Hi@ucanal fa8b e thelhef@hjer Uomdivarght ehnidpuiayermbliggean
effective thickness control with a reliable and robust endpoint detection
on t hethpmprprevisiatdpd0@nd an affective planarization of |ayer 404, thereby

i mprovy t r S, f h e I t he
ot cor 002 BF hORERERTEe AT ohingl1 e pHbic1ah AR RN TRoktn | 0
of t hesysenduedr examphy €ite dedidion sierhani irludeasexi tBRRor anigoinndetectiom. akd on.

| ayer 802 that are over the_ et c“r; stﬁp | ayer 212 are rem)vegi in itl,he process
of ford REARME ther ensipring;ati hgrbuifes pleparizingephash ggandardetsetad ith andigalf| &t or
216, r L . ) . . | e

si ur ry S BRIFNG ol REARREC ORI DY B o e St wi e
t he hi gluss ptesatresvdrtparahetens yo tamdvieehetenimishgprdfdgier 212, thereby resulting

in the ipproved rel.iability 0097] Further to the djscovery, th

|t egr WPER Y FC b hieh Seloii o TS o S\ b S0P ey rplch ot i aHes BRFFISSS wi ¢
the hi ghusehed el detecBbibf theleBdbdift, § QRANI ME&hhAYRIis 20H&ved TVRIth 1HERelf-
selectivity slurry to the conductive |layer 1002 reduces or elimnates

di shi ngopmechaisunitia plinadzdtiyeprodds zan stophibe memavapipaorssd of thg huiilss &yer her eby
also el gf!férnt%et ‘tt]u%ferr ellaglearbidétl {& temoved without requiring additional processing steps,

exposing the etch stop layer 212.
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[0098] Yet further to the discovery, the integrated circuit system 100
further provides the inproved reliability with the etch stop |ayer 212. The
etch stop layer 212 protects and thus prevents inpact to the contact 210,
Wth the etch stop layer 212, the through silicon via 102 and the contact
210 are not concurrently exposed during the planarization process, thereby
f ur t hef008ap Ty i budffet hpdaraeizingbphais¢ \can [i0084] théeplaharizdtion procashehati sseovbey; t he

integrajed.circuit system 100 t further provides the.ijmroved,reliability
Wi th tﬁts?ﬂ%%?afmil NIFHg %c%ﬁml%?h%%%% SRz, qub"sﬁ 8%%0@@8 AR e

pl anar (zgtirap Nieeesdod §siae the low down force in the mask planarizing
phase. The | ow down force is used to renove the hard mask 408 and the

port i of¥98} Atftee thedndfec pianeriting ehase09 eompltedbtherthongh aijieen ve02athg linke

i nsul ati | ayer. 8 t hat, are over_th ffer | [ 4 .

el i min Wﬁﬁe iy 2@?’5‘ e oS Stﬁpéﬁerersr}s? g%ndﬁ%vﬁﬁgxugcr?ﬁﬁg\’}f‘%tégﬁ‘gglrfséﬁcf Shitity.
100100 beiRe Ferdedrgitnow hbal thdk 408 etdchedraaii nhd Sufsdrdayer a04 tevwved avith thé loav met hod
1500 of manufacture of the integrated circuit system 10Q in a further

enbodi AevR feyee arbths hagheselectiniepitiing fo thecanducting diyes b2 ane ithirieh stPBiayehg an
etch s I - o) : ' i Jat A4l er

| ayer %gﬁt @%gc{h%%\égp (S)%csl %{Jylgégrl&%j ?&{é{eglt‘@f:i{hfgbﬁh (Htﬂélrﬁ %géd eztaécwﬁaérdg tﬁgsﬂlgy%%\ t he
buf f er ldyay 804 iremevddl emkintmid6 ;phigtaii fagusest Farugdansid, itbo physicaal féatwagkart he

etch stop Jayer with. the hard mask det cte? alnd.the b ff%&éth?lé’]enfr repoved
wi th allHIedBRRXIBREY YoHOEM SPERIE PIEBRTLY, 417 Of BF AHFUANpESS F&9er on
t he th@lq)gg,!a, gdllﬁ,lé%%g%éfké,o?ﬁﬂy%ﬂﬂ@rl%hﬁbal%ﬁks.l ayer in a block 1510, f00101]

The resultin process, apparatus, device, product, andlor systemis
st r ai ghatMd} Rafedting osw teFi@ct4, visreinne shrmpin batstdetutd oI, Vs atchp &rmaeg ur at e,

sensitiye, d effective can be i.npl enent ed by, adaptin n .

conpon8AtsE: fIGF PRESAY ?,Onlepﬁ‘ef il{)]‘gﬁ?nibea%é’o g%ln(bvr?f ﬂ};ﬁ&%‘%ﬁfﬂ%ﬁ% 1aglg§,§’ ﬁ‘%ﬂﬂ%ati on.
ai d ut bl & 284 ingMatok 094.QAl N QE&H 2.0f the present invention is that it
val uabl sugfgorts and services t%e hi storical trend of reducing costs,

si npl i 18093} Thy passimgtiondayer ho4 eansba fprved foarthe Hreugl abawayia tHé gad Hideteht her

val uabl e as : i i e . e the state of
t he teéﬁ?ﬁz?}}(%gg{?o?%et6%%52%0%}81%&&'83;6??@}\5)&% &'?L ri’gg? %@Iﬁ} ‘féllatlﬁg' i nvention has
been d¢s®B| Pedetamptgnhe padsivation Wyehl @ sfpelsd 4 cappigs layestes piotectise barriee
understood that many alternatives, nodifjcations, and vg{’i tions wll be
appar efvet o Also der slamnledthe pappwatignelaysy 1G49pan grlyds NBloky efRich icgn be a

descripti L A8Ntiod & ditSeok ”&ﬁ%t erﬁHBﬁéhe( | 1hasah «ah gy nati ves,
modi f i géllltnp%nsd:%@g%géllg%g??ﬂo%fséﬂtcﬁagsghl vﬂ(t@r%l n the g@’or?e%g@ t%et(i %cl uded
cl ai s [0084] Iinhast been Histderddofiot ehe étedrotet heitvaitesysteor 180 qunviides ithproved
ﬁgﬁ?{rip ampa%/ll}l%gtugwegn gﬁle%ro?tign% 0 (%hé an%ru tE\%t lg}gerl 1'2)0§,n thlellr)layrfetr 'iz%;[ellr g&Z,aarr]l the

insulation layer 802 that are over the hard mask 408 are removed in the process of forming

the through silicon via 102, the liner 218, and the insulator 216, respectively. The portions
are removed with the high down force in the barrier planarizing and mask planarizing phases,
thereby resulting in high removal rate, increased throughput, increased productivity, and thus
the improved manufacturability.

[0095] It has also been discovered that the integrated circuit system 100 provides an
improved topography of the through silicon via 102. After the portions of the conductive
layer 1002, the barrier layer 902, and the insulation layer 802 over the hard mask 408 are
removed and the hard mask 408 is detected, the soft landing technique is used such that that
the hard mask 408 and the portions over the buffer layer 404 are removed with the low down

force. The soft landing technique enables an effective thickness control with a reliable and
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What is clainmed is: 1. A nethod of manufitchire of an integrated
circuit systemconprising: foiusing an etch stop |ayer over a bulk
substrate; foiwing a buffer layer on the etch stop layer; formng a hard
mask on the buffer layer; formng a through silicon via through the etch
stop layer wwth the hard nask detected and the butler |ayer renoved with a
| ow dawhudt @ndmyintadetection minrthe haplansikvéid anl drayffection pldmarizdtiooughhs bifferon vi a
and the etch stop layer. 2. The nethod as clained in claiml wherein

f or i gy“tfﬁ‘@“ttﬁ?%ﬁijﬁnéfioﬂnédheR?Pagrfﬁlilihcl udes tbiwing the through silicon via

copl angpogy it hashRir@EC hest Wsdo¥@ - that the intdgrafdde cii®lihagsias CORIgBAdN cl ai m
| wherein fOmng the through silicon via includes feltFang the through

si | i compyiedirgligbilgyb bk peutiivas phthe conductive layer 1002, the barrier layer 902, and the
insulation layer 802 that are over the etch stop layer 212 are removed in the process of
forming the through silicon via 102, the liner 218, and the insulator 216, respectively. The
portions are removed with the high selectivity slurry to the etch stop layer 212. The self-stop
mechanism is achieved with the high selectivity slurry to the etch stop layer 212, thereby
resulting in the improved reliability.
[0097] Further to the discovery, the integrated circuit system 100 also provides the improved
reliability with the high selectivity slurry to the conductive layer 1002. The high selectivity
slurry to the conductive layer 1002 reduces or eliminates dishing of the conductive layer 1002
in the mask planarizing phase, thereby also improving the reliability.
[0098] Yet further to the discovery, the integrated circuit system 100 further provides the
improved reliability with the etch stop layer 212. The etch stop layer 212 protects and thus
prevents impact to the contact 210. With the etch stop layer 212, the through silicon via 102
and the contact 210 are not concurrently exposed during the planarization process, thereby
further improving the reliability.
[0099] Yet further to the discovery, the integrated circuit system 100 yet further provides the
improved reliability with the soft landing technique. The soft landing technique enables the
planarization process to use the low down force in the mask planarizing phase. The low
down force is used to remove the hard mask 408 and the portions of the conductive layer
1002, the barrier layer 902, and the insulation layer 802 that are over the buffer layer 404,
thereby eliminating low-k delamination problems and thus improving the reliability.
[00100] Referring now to FIG. 15, therein is shown a flow chart of a method 1500 of
manufacture of the integrated circuit system 100 in a further embodiment of the present
invention. The method 1500 includes: forming an etch stop layer over a bulk substrate in a
block 1502; forming a buffer layer on the etch stop layer in a block 1504; forming a hard
mask on the buffer layer in a block 1506; forming a through silicon via through the etch stop
layer with the hard mask detected and the buffer layer removed with a low down force in a
block 1508; and forming a passivation layer on the through silicon via and the etch stop layer
in a block 1510.
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4. The method as clainmed in claiml tiirther conprising: thrrning a
conductive | ayer over the etch stop layer; and. in: formng the through
silicon via includes renoving a portion of the conductive |ayer with a high
down force. 5. The method as clainmed in claim1 further conprising:
fOmng a conductive |ayer over the buffer |ayer; and 20 wherein: form ng

t he t hiGUgh] $he i ewlting amethodl,ugearesse nappiaragusa. gayiae, aprodiict,t laad/eprigsiem ve | ayer

with the .low do forcg. .. 6. A nethod.of manufacture of an in rat ed
el rout SrapR R - Rregver apph Rl RENT ay Rt aficliefe cepByba bl &
subst r gifectRAY il caNbaRhpl¥Resid By adbftiHgTtidgvnatomeinefits SoOfallByeficiomeand he
bul k substrate, formng a buffer layer on the etch stop layer; formng a

hard naedaosnical engfaciuging) appligation, and utilization.

[00102] Another aspect of the present invention is that it valuably supports and services the
historical trend of reducing costs, simplifying systems, and increasing performance.

[00103] These and other valuable aspects of the present invention consequently further the
state of the technology to at least the next level.

[00104] While the invention has been described in conjunction with a specific best mode, it
is to be understood that many alternatives, modifications, and variations will be apparent to
those skilled in the art in light of the aforegoing description. Accordingly, it is intended to
embrace all such alternatives, modifications, and variations that fall within the scope of the
included claims. All matters hithertofore set forth herein or shown in the accompanying

drawings are to be interpreted in an illustrative and non-limiting sense.
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formng a recess in the bulk substrate; formng a conductive |ayer within

t he recess;

30form ng a through silicon via through the etch stop |ayer

with the hard mask detected and the buffer |ayer renmoved with a | ow down

force; and
etch. stop

form ng a passivation layer on the through silicon via and the
| ayer. The method as claimed in claim®6 wherein formng

t he etWhasikemihaysr over the yet dielectric. 8. The nethod as

clained in

claim6 wherein formng the through silicon via includes

removi ng a portiAmdhod danaeimeisgtiof en iny@hteMcirbuitsyBicghc@eprdtdd: vity slurry
to the etch 5stop layer, the high selectivity slurry having a high renoval
rati o of t hermpipefaswetd layeyr qusba sulkiFubsterse:| ayer . 9. The method as

clained in

5

ﬁhﬂiﬂ@&&fﬁﬁ;@%{or?&fz%&éhsg't&glag,g{m' ng a contact along the active

forming a hard mask on the buffer layer;
forming a through silicon via through the etch stop layer with the hard mask detected
and the buffer layer removed with a low down force; and

forming a passivation layer on the through silicon via and the etch stop layer.

2. The method as claimed in claim 1 wherein forming the through silicon via

10  includes forming the through silicon via coplanar with the etch stop layer.

3. The method as claimed in claim 1 wherein forming the through silicon via

includes forming the through silicon via in the bulk substrate.

4. The method as claimed in claim 1 further comprising:

forming a conductive layer over the etch stop layer; and

15  wherein:

forming the through silicon via includes removing a portion of the conductive layer

with a high down force.

5. The method as claimed in claim 1 further comprising:

forming a conductive layer over the buffer layer; and

20  wherein:

25

30

forming the through silicon via includes removing a portion of the conductive layer

with the low down force.

6. A method of manufacture of an integrated circuit system comprising:

forming an interlayer dielectric over a bulk substrate having an active side;

forming an etch stop layer over the bulk substrate;

forming a buffer layer on the etch stop layer;

forming a hard mask on the buffer layer;

forming a recess in the bulk substrate;

forming a conductive layer within the recess;

forming a through silicon via through the etch stop layer with the hard mask detected
and the buffer layer removed with a low down force; and

forming a passivation layer on the through silicon via and the etch stop layer.
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10. The nmethod as clainmed in claim6 wherein formng the throughsilicon via
10i ncl udes formng the through silicon via within the recess. 11. An
integrated circuit systcmconprisi a bulk substrate having a recess; an
etch stop | ayer over the bul k substrate; a through silicon via through the
etch stop layer; the through silicon via having characteristics of being
formed with7a hafte meshoddstobdmed iraelainat bikfedr formyrerthe etcbvog;laygndver the

passi vation | r on the through silicon via and the etch stop | ayer.
12, Thelw&ysﬁﬁ’é@cac

aimed in claimli wherein the through silicon via is
coplanar with the etch stop |layer. 2013, The systemas clained in claim1l1l
wher ei n t he8t hr od§h m5thed ahrlaimerk h glagn &K, Waesely rming the tﬁrough silicon via

includes removing a portion of the conductive layer with a high selectivity slurry to the etch
5  stop layer, the high selectivity slurry having a high removal ratio of the buffer layer to the
etch stop layer.

9. The method as claimed in claim 6 further comprising forming a contact along

the active side.

10. The method as claimed in claim 6 wherein forming the through silicon via

10  includes forming the through silicon via within the recess.

11. An integrated circuit system comprising:
a bulk substrate having a recess;
an etch stop layer over the bulk substrate;
a through silicon via through the etch stop layer, the through silicon via having
15 characteristics of being formed with a hard mask detected and a buffer layer
removed; and

a passivation layer on the through silicon via and the etch stop layer.

12.  The system as claimed in claim 11 wherein the through silicon via is coplanar

with the etch stop layer.

20 13.  The system as claimed in claim 11 wherein the through silicon via is in the

bulk substrate.

14. The system as claimed in claim 11 further comprising:

a liner within the recess; and

wherein:
25 the through silicon via is over the liner.
15. The system as claimed in claim 11 wherein the through silicon via has

characteristics of being formed with a low down force.

16.  The system as claimed in claim 11 wherein:
the bulk substrate has an active side; and
30 wherein:

an interlayer dielectric over the bulk substrate.
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14. The systemas clainmed in claim11l thither conprising: a liner within
the recess; and wherein: 25the through silicon via is over the liner.

15. The systemas clained in claim1l1l wherein the through silicon via has
characteristics of being formed with a | ow down force. 16. The system as

clainmed in aim,11 wherein; .the.bulk substrate has .an active side;, and 30
wherei n: an ‘int gl-}i‘ea@égf"en?jia%lc IPFﬁ?&n 8&7’5‘1"‘ f‘ﬁ@'ﬁ'ﬁ{ﬁlrkﬂkeu%g? rSté)Pgl?y?GIS PieMeayer

di el ecfofdrlayer dielectric18. The systemas claimed in claim 16 wherein the

t hrough. silicon via has characteristics of being formed with the buffer

llayer renmovgd witfy @ydi@MsSelhtdd Vi (Yaidl 46 T'whdr@n the through silicon via has
characteristics of being formed with the buffer layer removed with a high selectivity slurry to
5 the etch stop layer, the high selectivity slurry having a high removal ratio of the buffer layer

to the etch stop layer.

19.  The system as claimed in claim 16 further comprising a contact along the

active side.

20. The system as claimed in claim 16 wherein the through silicon via is within

10  the recess.
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5the etch stop layer, the high selectivity slurry having a high renoval
ratio of the buffer layer to the etch stop | ayer. 19. The system as
claimed in claim16 further conprising a contact along active side.

20. The systemas clainmed in claim16 wherein the through silicon via is
wi thin 10t he recess.



