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generally to integrated circuits and nore specifically Vi a

i nterconnects for sem conductor devices. BACKGROUND ART Senkg@seuct or

t echnol ogy has been progressing rapidly to the point where integrated
circuits incorporating over a mllion transistors are possible. However,
the rapid deveNDPGRATED CIRCUIDMIJIHESELIMAIAG N WINE ANDHVIANASEY at ed
circuits, has increased j ns such as real-tine
gr aphi cs, hi gh-defi ni t|¥ﬁ%§§?ymmw%ﬁéﬁ and other scientific
and industrial applications are demandi ng hi gher speed, greater
functionality, and even nore rapid advances in very |arge-scale integrated
circuit technol ogy. The dermand frecpNICarl pIRIiD onal ity requires a trenmendous
increase in the nunber of transistors to be integrated onto a single
integrated c I i .nki

trangi ot or s Wiapsrerh dbRuos 1P O, S bleak APpllf S MEEREEIIR 0, o,
decrseastne drfievia @gercbnnegtsi focsepds@dlud@ndetiyest equi res an i ncreasi ng nunber of

i nterconnections within the integrated circuit chip. As the nunber of

i nt erconnections increases, the amount of ar ea on the sem conductor die
occupi ed by the interconnecti O[BAgg ively large and may of fset

t he savi ngs nade by reducing t e transistors. A |long sought
goal in the senmi conductor industry for very large-scale integrated circuits
has been to Semicenductaripehnglogy das gawmogreﬁ%ng rm@yé@mird&mto\ﬁhera@ﬁa&@@

m ni nu YRVER!] YR QY na .
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I nt er codaetdpnosns oﬁrtechhemgiesedtht mwaeife shch imdgrated wireuvits, Ihamea;craarsdd tjtne agi as
whi ch connect different |evels. everyth shrunk jn size,

mi & i gFARHY- c@@@a@%lquuay 2 rﬁ%lytgve iilﬁﬂdf@ﬁeﬁwprrﬁﬁ&sm vie safibhce
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m sal i ghl#‘eﬁtﬁh%aﬁélglglqd;tag Sgﬂg@%g%a%% %ﬁhl nt egr at ed cll%ff((i:uﬁtmater

i i ~uusuifetictiomality,Fnd eher l;noret raplalsadbms froverg lftrgascalez)mtegr&ted clgcrmtatnchn@dngue en

t he upper nos terc nect ne.and a vi.a ha i nfluence on, vi
oot of ance. afte GERER R e @Rly redlifalr frRelci® indsBis TS nbRe &

i nci dentngdtonsi 18 bRahidgrabddr 616l @thinble @it6dratel @a6uis Chipt | THIS ré?@lﬁs Ehhﬁldh@g the
probl ens caused by m salignnent. 5 SoI utions to these problens have been

| onds so@@h&OftbﬁltralﬂﬁaSi@rSéq ar hyving largasdiesized t hose skilled in the art
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circuit, and mnufact uring e erefor
di el ect fncgedsmgarunites rasﬁdltbﬂ&emmnonséstthmouhd mhegiamdtcmomtlcm@r Ak ¢hé auhbemed

over the first dielectric |ayer. ird dielectric |layer, is for i.n
spaced- #PEeonagcHRssINGIRapes; e %‘@8‘6‘?‘?00 e 9Bt e é%%ﬂuct% flie %‘EC“PPBEI% the

openi ng lﬁtg;cm{éeﬁénsi BEcBHRE réth‘?vé(l%' 'Ia?% %ﬂﬂnﬁg%ﬂ@t fHeSlainks nfadk BYSedudied REN
ce d diel

t he spa apart strips of the ctric layer. A second trench
opend ng sizs of thertmaisisom. i guously with the first trench opening through the

Hiorecir oo & Idhe Shahe @by the' SpiRRReen AR ol Ry, g St Thlobared

deposi t @fcuhifs hdiebdeh an Glhiepe Mififhdurh ArdaOlafose fbr Htérona’ctisBnisdtanset @im@omect s.
This self aligned patterning techni que achieves self aligning interconnects

whi ch amadamt%%uyp@n%nmva@mn@ qrﬁ@ﬂ%@ﬁdﬁ%ﬁ@@ capabilities of the
| nterconnect g, JHR,3HOVE %ﬂ? ﬁﬂ%‘b&ioﬁf tré s@%}%a%?cﬁ {atet h%uﬁﬁ genlveldIvent i on
to 20 th ed 1 n

w || becone apparen ose ePart fromar adl ng of the
f ol ewi ngtetohdections desfagured detwdeanthe dktercannect lines and the vias which connect
different levels.
As everything is shrunk in size, misalignment comes to play a major factor in
determining the performance capabilities of the interconnects. Unfavorable circumstances of

misalignment can be fatal in the operation of an integrated circuit.
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conjunction with the acconpanying drawi ngs. BRI EF DESCRI PTI ON OF THE
DRAWNGS FIG 1 is a viewof a portion of an integrated circuit in an

i nternedi ate stage of manufacture in accordance with the present invention;
25 FIG 2 is the structure of FIG 1 after depositing a protective
dielectric layer and a second stop layer; FIG 3 is the structure of FIG 2

after patter Rigfiger! ## Ba$BERANDBuAd Bt tadyBisalbrimierd befvRRA b b8 ihRfRhed a
portion of the second stop |ayer to expoSe portions of the second

di el ect Hhgandyg uia hag a gregt @flupnpgon wia resistanceand vig clrirGyieBl. s3mal agapokling-ng,

patternin nd processi ng. of ,.a phot o ist.ayer with a vi sk: . Fl 5
P2 e SRl R PREREN 5 o pEPRETRIAT o G olliots Frahfty SRS vt
FIG 6 csusbtdby slisadlighthest. of FIG 5 after renoving the photoresist |ayer; 5
FIG 7 is the structure of FIG 6 after renoving the protective dielectric
|l ayet to expdeltippetosibesmprobleaisaye bgen lppgrsoughtdutchave egpallisey loag pludeds

FIG 7 . i hrough the first stop layer and optionally etching
t he sec%ggéﬁlg%&{hatggr@# FIG 9 is the structure of FIG 8 after renoving the

second dielectric layer dowmn to the 1 o first stop layer and renpving the
first dielectric layer dowmn to an initial stop layer formng the

i nterconnect |ine openi ngPISULEOIRE ORTHREINVENTEMiI ngs; FIG 10 is the
structure of FIG 9 after etching of the first stop layer and initial stop

|l ayer. FIG Theipedcit iG@stfibetmovided anhCiatuperiéd icircdieCaid anmafashirihgt hrthodesent
invention; I 5 FIG 12 is a view of an alternate enbodi ment_ of an,

i nt er coHEfpr, ihaving ajbese mithch Biskdiglestyic layer famugdihergpr. Amgecpnd dielestricayer

st rygct ug I i fqr i 4 | b

atr oot s nefloer it Bl leiEriclaRd. | X eHaRRLEAR NG o Krbiodh, spRodiipgr

I nt er sestripa@vekethp sécond clielsctri@ tayet. GA fhiSt trench lopesing ixcfommed diroeghZhe fdstadnider

depositin nductoy nmetal to formthe intercannect ljnes . and intersecting
vi as; FpRond e, Y& PGRY SR dhptpapsdcapag St ofdhe fhird;dislgin qyar-afr&»_second
addi ti opghcH %}S@ﬁingfisdfo?ﬂng&téohﬁgﬁiﬁﬁgﬁ Wifhd tHeN GF @ OReric  SRUnTAES RREESIS thd st
further alternate enbodi nent of theé present
dielectric layer between the spaced-apart strips of the third dielectric layer. Conductor
15  metals, such as aluminum or copper are deposited in the trench openings to form self-aligned
trench interconnects.  This self-aligned patterning technique achieves self-aligning
interconnects which avoid misalignment and enhance the performance capabilities of the
interconnects.
The above and additional advantages of the present invention will become apparent to

20 those skilled in the art from a reading of the following detailed description when taken in

conjunction with the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a view of a portion of an integrated circuit in an intermediate stage of
manufacture in accordance with the present invention;
25 FIG. 2 is the structure of FIG. 1 after depositing a protective dielectric layer and a
second stop layer;
FIG. 3 is the structure of FIG. 2 after patterning the second stop layer with a trench
mask and removing a portion of the second stop layer to expose portions of the second

dielectric layer;



invention; 25 FIG. 17 is a cross-section of FIG 11 along line 17--17; and
FIG 18 is a cross-section of FIG 16 along line 18--18. BEST MODE FOR
CARRYI NG QUT THE | NVENTI ON Referring nowto FIG 1, therein is shown a
portion of an integrated circuit in an internedi ate stage of manufacture
according to the present invention. The integrated circuit 30 interconnect
10 i's built gquGa4bigshe SBudthiccbf PRY. Pafier aeppsiipdpafichinglhsd padc@ssisd bf gon
for a silicon-on-insulator (SO) structure, a dielectric |ayer, a stop

| ayer, Bhoterenist layereith a yiagsaskor contacts. The other lines, vias, and
contacts wou - ] t V] 3 . 0onR, .iln, or under
the sem condﬁg?'gflsg}gﬁggs%ﬁ"%g‘?g?%gll(?'%g%%?g%ﬁﬁl g{ﬂIf(gal-?’o{rhfé%gfg1 éf]%]gtor@i’véasi ayers, or

stop | ayers. FIG. 6 Behgstarant of PR dfed rerhdvéng theghotbr&isg tdyet;c | ayer 14 is
al ready deposited on an initial _stop |layer 15 over the base 12. The

diel&ctric | 8férd indhepwucrase ofeFlat @mfisl semenng dke pratectiyn didleetsic layariteon
nitri deex se %%eg&ﬁf ﬁ?l%éﬁ*ig l&&pst ant dielectric material having a dielectric
under abou . 9.

const ant first stop layer 16 is also already deposited
on the firstFiieReds nthe stragtere 3 FAGJ7aafse cactdnglitkdoagh rthe firstystop 18yer Sandl so
al ready deposited over the first stop layer 16. The term"stop layer"” is
used as OBUHAY &fchiie BHQFQHiiéWBZaWé?rei n because such a layer is generally

used to StODPFYErd RYRe &P&?ﬂr@ 9f Pf@.%eét?e“r%erﬁbxtriﬁg i Sebdn BB CRR1aRP A6RA S tHeY

have to performthis to function. The stop Tayers may be a raterial such as
si | ileon finsttstopdeyesand rémhaamg theifust. didlhetrit dayier donan tzaminitidl stap layse formingtheei n

is defi Elﬁd as_a ﬁl ane Blar allel to \[lhe. conventional plane or surface of a
waf er, SEFOWRECE Hhe ppeaines terseding e Wa ORENINESs o1 ent ati on of the wafer. The

term"verti CgIG. I®{sethe str@otreddf FICE, 904t REMGOS Lk st stor) RGeNBd A dlopaS
just defined. Terms, such as "on", "above", ™"below', "sidé" (as in

"si dewalldyey., "higher", "lower", 15 "over", and "under", are defined wth

respect to t hor.i zon l.an e i t t. in is shown
[ hePert wetur BTG P HR G B8 Herc BRI i MR P ordent REGERR, | . 2
| ayes 20 andFaGseT éng vidwo pf ha\itérndied. enThirlimémtt &fcdn meerébme@cihranCinteinedia®0 i s

optional and_ is used primarily with low dielectric constant dielectric
mat er i aP%¥ee 8f PRBYRFHIIS hem fr om bei ng poi soned by subsequent depositions of

phot or esi st. p7Q. ﬁe{s‘%ﬁéétﬂg%‘ﬂ?ﬁ'gﬁg%?g%‘e?’et°m§rf&i &e'g e\%&% ! t he structure of

FIG 2 after patterning o stop layer a trench mask and
processi ng t ¥lGetbiethe spoctuioof BIG.t eafterdormlingttbe intergenne2@line dpeningssand
portions of the protective dielectric |ayer 20. Referring nowto FIG 4,
t her ei n"i‘tgrsg‘ﬁg\ﬁrfpef’lﬁ CR¥¥cture of FIG 3 after deposition, patterning, and

proggssi ng ofri@. ¢9nk AheBlruRBRL 6f €86 S14 | AL degdbititl 6ohdustopahéter RLdor e 2
via 25 mask. The confornmal photoresist |ayer 24 and the second stop | ayer

22 coopéntarcennest Brgsoand igferseetinid yiagect angul ar areas of the protective
2 di ol ect i o Ty df s, cffuch® s RS SraRr ol Bl o Beilghad N 8o 11
dielectric deposited thereon to form spacers in a further alternate embodiment of the present
invention;
25 FIG . 17 is a cross-section of FIG. 11 along line 17--17; and
FIG. 18 is a cross-section of FIG. 16 along line 18--18.

BEST MODE FOR CARRYING OUT THE INVENTION

Referring now to FIG. 1, therein is shown a portion of an integrated circuit in an
intermediate stage of manufacture according to the present invention. The integrated circuit

30  interconnect 10 is built on a base 12 which may be a semiconductor substrate, silicon for a
silicon-on-insulator (SOI) structure, a dielectric layer, a stop layer, or other lines, vias, or

contacts. The other lines, vias, and contacts would be connected to semiconductor devices
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or the'second dielectric |ayer 18, may be exposed in any desired
configuration so that the resulting vias may be round, square, or

ot herwi se. 30 Referring nowto FIG 5, therein is shown the structure of
FI G 4 having been anisotropically etched to formvias 26 and 28. The vias
26 and 28 are etched through the protective dielectric |ayer 20, the second

di el ectdy G| Gy&idet &hd e ﬁ ﬁlQSanc[o?tsuEEt?aQ?:l SF&h- c;nfmmﬂator Rﬁgl%fsﬂgpg¥%g%ll a?%r mal

6, therern’is shown the structure o ter renova € con
phot or elsyers. |layke pi2dent myené@atiat fish dfetnctﬂcdla}mt lidam abréadyhdepbsitedrancamiadial

lines. Referri I , t.herein is shown the structure of FIG 6
bt tor iR ae S ou tat Passus TiediFlbTistayehe Pty P Bt elsueh fo siisg, 20
to expasgdd, RRices afnde, &r ¢vealcldctrid @8fanbdidRctriBhRéridl mﬁwﬁgw difedtti&corbtant
therein is shown the structure of FIG 7 after etching through the first

stop | ab}teiﬁra_@uaﬁ@ opt i onal | y etching the second stop | ayer 22. Referr| ng
to FIG t t
ani sotropi ¢ AN S0P ofver He AR UROT GEE A Sndoe Artt dsBio Ty ol iRhe e

ani sot ropi ¢

first sdegpnd aﬁéferctrikﬁl gQr 8Bk h1RE afreddst déPosit@CHVdrahé Ry Qrstoyfta46MN6.t THeherm
initial stop |ayer This step fornms the interconnect |ine openings 30

and 32 Vetarclaygr e%useélqs 4 meigradconyanéence Hpsin beceuss wich pdayands sasrallydised such
h he b |
E 46‘;”; Xi"ogtx%o Jﬂfnegcgrl 'es% S%th&ggg;“ t"dbes r?ott‘t’\%%é'sts%ﬂﬂ Shafdl &) g&@gﬁ fhigyer

econ - are sang an
al i gnedfunB@drer Thegtop dayekOmby be aixfaxerialnaudhlas sllB:oﬁ Intmﬂe vhélisdm axddaire of FIG 9

after etching of the 15 first stopla a thelnltlal st play 15.
The etching 'glile @ i “hprizoptalsaspupesy Xiiege“f ds @%ﬁ‘ﬁ%&sl Brpblage L dorthet ures

of the | ot
éd?ﬁv%% i gﬁgé\,ﬁkﬂr%@ Weh viters %h%ﬁﬂé’ﬁ&s@ 12 fe@ﬁ&!lésk %T%heoé iDtdih of

conponent s erring nowto FIG ereinis ownt e
conpl et the wafeer thaneot “ddtical” a@fensrtdmdleeatmontpemeadpnbsemtha hmﬂltabms Jutt h

t he via,qpeni ngs 26 d £8,,and the, terg‘o t .20 »ORENI, Ngs and 32
R e P G R R S G ot S
38 and %ef’oaﬁa%mf’dafémeaWimrre@aaet@tth@ﬁbﬂ/ﬂohmbm@rconnect Ilnes 42 and
44, respectlvely It will be understood that various conductive netals may

be used i ncl &qfenylgamw‘tmﬁlﬁ‘r ahdheseinpe shovap fisestrugiurg ofBlke lawith theidepositioar ri er
depos 5t bl SARIAEINPRY bt L 0ha 3P 5 22T ARG B
a dual szlisadpdloﬁal aitd ad ugbd priseeile withdowidiglecthocaistanedivlectticanstorisie ed prevent
Referring now to FIG, 12, therein is shown an alternate enbodi nent of an
them from being poisoned by subsequent depositions of photoresist.
20 Referring now to FIG. 3, therein is shown the structure of FIG. 2 after patterning of
the second stop layer 22 with a trench mask and processing to remove a portion of the second
stop layer 22 and expose portions of the protective dielectric layer 20.
Referring now to FIG. 4, therein is shown the structure of FIG. 3 after deposition,
patterning, and processing of a conformal photoresist layer 24 which is patterned with a via
25 mask. The conformal photoresist layer 24 and the second stop layer 22 cooperate to expose
generally rectangular areas of the protective dielectric layer 20. It will be understood by
those skilled in the art that a dielectric layer, which may be the protective dielectric layer 20
or the second dielectric layer 18, may be exposed in any desired configuration so that the
resulting vias may be round, square, or otherwise.
30 Referring now to FIG. 5, therein is shown the structure of FIG. 4 having been
anisotropically etched to form vias 26 and 28. The vias 26 and 28 are etched through the

protective dielectric layer 20, the second dielectric layer 18 to the first stop layer 16.



interconnect 50 in an internedi ate stage of manufacture. In FIG 12, the
equi val ent steps as shown in FIGs. 1 - 3 have been conpleted. A base 52 has
an initial stop layer 53 and a first 30 dielectric |ayer 54 deposited
thereon. Afirst stop layer 56 is deposited on the first dielectric |ayer
54 and a second dielectric layer 58 is deposited on the first stop |ayer

56. A prot eq{éfh‘ﬁhn IRWeLFIGE 6! M¥Rin BAhbWnaRs steRAlrk bf BEROS hk&dedvillgT thecond
dielectric IaY 8 when it is a lowdielectric constant dielectric

mat er i sgonf@mal phateresinidarerdd in ayeperagion fersfoaatipngd b inteseormeet lpwst er ned and a

Processed sd ThEpe e BTGP SERM I B0k A Phe R L eh & ey B4
cooper adngsotropRXqietifg ¥i theQiroderie dieRBER laye 29 t@rbxb&% the @tatididediielsetri c

llayer 60. In this configuration, the photoresist |ayer 64 overlays the
centSer B¥ the 5 |nt erconnect 50. Ref err| ng nowto FIG 13, therein is shown

the structur i

trenches 661t€ rou %‘Ilﬂvag’d@grgﬁﬁggg %ﬁ@ﬁ?%%%%légﬁggge%ﬁ@ﬁgﬁ%tﬂ ﬁlF ough
t he pr omeﬁtrst‘stbpdaﬁreétahdcpﬁmaﬂy eﬁihmgthes&mndldpdaﬂlréﬁl ric layer 58, the
first stop g§¥er 56, and e first d| | ectric Ia Egké to the¥hnitial

stop |ayer S3¢TeRpeRiefq F ?roW‘EeEﬁ B 0WI‘4thetSHH? féno fhter Kenoset bt ur o
of FIG r Ve t e
di el ect?ﬁ%tﬁggcgértcmﬁgggﬁ#ee va S? {;)&gieglg%t&t la%ri}olffsr %‘g?% %;?lg htf}ﬁtg%]fmat%ﬁ;eugecond

di elcect andctheafimst dixBecimicl la)ree f4 dewn do etheatmtnab slloayleyerSIIS halkes Istepnfomes fthe med
down to. the fi rﬁt sto 3@ 452% d |n|t| Hé l.ayer 5§ res ec.tivgéy.
SubsequigHttgrnet B‘ef"iPP ARG 25 &M rﬁ‘H?P Y fpiers et theesRecfike 1iayppeniggs

al so begfy 7€ERYKaHatlMe wdtﬁgl o$ e’ @RtigudtisWPeitgs Betdeeh Pirdt AdTedtRE 14yt ¢4 Gaanect
| i ne openings 70 and which precrsely intersect the respective deep

t r enchethe 66copd dgﬂq:tr@@laggr Bian et(mlb’ th¢rsanpg andweslfedligned cont | guous openi ngs
bet ween the }{{%frgtsréngrj%g)el glt’lrd (i rei\aqn ?S?Phg%glt ehg’\uus (i‘(er)] (r(}\gv Fﬁﬁeﬁ%:% hcgmll% fet'ile58

are exactly sel rring ereln IS

shoyn tHigt sopUusyeir® aid ﬁbemuwstaf)tlayer dsposhd ttehingfof2be ¢ifislugbéplayerisafos 74
and 76, which wll_ form deep trenches 78-81 connected by shall ow trenches

82 and dume?ttcglpf@c@thfarestwcm%%@ﬁﬁn@g%dsfelr%t eh aéfsemrf@nﬂmt%rr EensiRiets 050

will be,g dn@{x_iﬁ&ﬁiot ol damascene techni que borderl ess interconnect.
Referri ng “now it %& Hﬁerei nis shown a further alternate enbodi nent

wherein the ReﬁeMgmewoto FIG. 13, Hheremn imdbown dhalcolnq:;l@cd dftediophectt 9 an
deposited t ereo i ch | 25 att and proce onvent i onal
rer | fGordRes Sithtpiesdnt i 2nBot, Bt i6e MappRhRS 3855 AL oy R ERondfdent
to 3n0SEnsSkpdig 0add® Briric hb?b&ﬁg LrespRatvaLy ﬁIlQ&b%ﬂHJtﬁﬁ%"’nﬁ‘etaﬂE 3hed

previ ous structures described hereinto result in bordered structures
wher ei n3¢,hdag Qﬁeandl %@/étmn of b@dﬂkﬁ&@nmrmwuoar\@th antegrspnndeh hingh 42 | andet4,

| ayers of o whi.| r. Jrlstlcs
ot ReREIEY RATA b ot WAL HGBR i SRS e, ERE ARG LS o
t he vi aslubiinim andvesliper.oCopgee wildhees sdiffdsioarbatrivg depowited fikdt G 17, ther einis

shown a cross-section of a dual .inlaid or ﬂual danmascene echnl
border | ess i Beeush hevia levd anditbs 1nlersognet devel are formed 3t the sqmey B’Pe this

25 method of formation would be described as a dual inlaid or dual damascene technique
borderless interconnect.

Referring now to FIG. 12, therein is shown an alternate embodiment of an
interconnect 50 in an intermediate stage of manufacture. In FIG. 12, the equivalent steps as
shown in FIGs. 1 - 3 have been completed. A base 52 has an initial stop layer 53 and a first

30  dielectric layer 54 deposited thereon. A first stop layer 56 is deposited on the first dielectric
layer 54 and a second dielectric layer 58 is deposited on the first stop layer 56. A protective
dielectric layer 60 is optionally deposited on the second dielectric layer 58 when it is a low

dielectric constant dielectric material.



clarity with via 38 borderless with channel 34 and the via 40 borderl ess
with the channel 36. 6 Referrihg nowto FIG 1%, therein is showm a
cross-section of a dual inlaid or dual damascene techni que bordered

i nterconnect 110 taken along line 18--18 of a conpleted version of FIG 16
for clarity with the via 38 smaller than the channel 34 and the via 40

smal | er t hanAt {okd1800p2hyeB®2 hESDeth BbREItEd Bnd PAERh&d &tl a Photorckist dykr 49 have
been used in 5 etching the vias 38 and 40" and then are renoved. The

channel basseendgp@ited on thehwsronst Sortyer 6hand propessel sl that the secopd slopdaxs 6225,

27, and_ 2 n re .w.der their width, Wile,the invention has n
desor ba 1R PRt 50 o wirPSrels, . PRede BB sk dreny St B EBealEER s oo
that magkleiricEhpat 60/emh thideirfighationthe photbrasast il@let 6ADVetlhys the cappaoLibe t o
those skilled in the art in light of the aforegoing description.

Accot di Hgergonnect 3¢  ntended to to enbrace all such alternatives,

modi 1 cat | Ongedgk Y84 @' EROSLIALESN' B o' B RubBBreBE Fi, 38%SERPER! the
i ncl uded cl ai ns. matters hither-to-tfore set fort erein or sffown in
t he accanipatnypicedlydstehst fosdep erehchda&6i thioaph 6t tieideemtrendhlesi 66 tlabugetAme

non-limtjing . sense., 7 THE ] NVENTI| ON AIMED IS, 1. A thod used in
manuf ac@whfﬂgﬂalﬂg j the PEtattvg dislects !ayes%rt & ﬁ?fgng' Gif‘i?ﬁtla‘f ﬁgera?%éﬁ%?lrst stop
deposi ti f IEk: i .G, r . . ositing a second
G B ot 1 o dnt e SsFuiRRbledatc 48 dMPo OGRS IBAIBOD 179 B, OO

di eltectri c | Retarring sowith &#F16etdriblerdinels sbown ¢hd stnetyre of §8E@sE3 afjerttemovhli ofd

dielectric er. open a first trench,portion of the second. dielectric
ayer . s BabReist Jmbhatofud it pefe BREE RSN a0y by BTG dEprRG BY

| ayers; ahiQote6 e&BINBD I HiEscBbRt dlél@&iri‘étlegfe@ S8RAN th HECABRcric@Rf SANatd BEenOf
the first trench portion of the second dielectric |ayer; renoving the first

and secopdornes deowni do | thy efirst usieerlayere 58e euthdinitiabn¥ep plober 8a, tresHeetvalg:

ai o1 oot SReAuPRRT ekt SR HhRP ob 4y BRCRALESB iy S TRAS Db Fat FRE,

opens ng aniddtiorsie pahiig fvacNfduatthe intrcbitect 1ihs bpéiiflgsSTET andl 72 veieth peeRBIyNgS
to forma first and second trench interconnect. 2. The nethod used in

manuf aciRferseRs theraspactiye deantrenches §6-648n¢ piofhsuch thatthgjwidths of the contiguous

openings between the first dielectric layer 54 and the second dielectric layer 58 are exactly
the same and self-aligned.
Referring now to FIG. 15, therein is shown the structure of FIG. 14 after deposition of
20  conductor metals 74 and 76, which will form deep trenches 78-81 connected by shallow
trenches 82 and 84, respectively. The completed structure of the interconnect 50 will be a
dual inlaid or dual damascene technique borderless interconnect.
Referring now to FIG. 16, therein is shown a further alternate embodiment wherein
the structure of FIG. 3 has an additional layer of dielectric deposited thereon which is
25  patterned and processed in a conventional manner to form dielectric spacers 23, 25, 27, and
29. As would be evident to those skilled in the art, this would permit the manufacture of the
previous structures described herein to result in bordered structures wherein the upper layers
of conductor metal are larger than the lower layers of conductor metal so that, while the self-
alignment characteristics are maintained, the interconnect lines will be wider than the width
30  of the vias by the width of the spacers.
Referring now to FIG. 17, therein is shown a cross-section of a dual inlaid or dual
damascene technique borderless interconnect 100 taken along line 17--17 of FIG. 11 for

clarity with via 38 borderless with channel 34 and the via 40 borderless with the channel 36.



20 wherein: processing the photoresist includes opening a third trench
portion of the first trench:portion of the second dielectric |ayer;
renoving the first and second dielectric |ayers includes renoving the first
and second dielectric layers under the third trench portion to forma third
trench opening; 25 and depositing the conductor includes depositing the

conduct or i nReReriddhéW thTEGCN SORRAIMS §HoWA RrRB-sbdliodr sToN @4 tinlafh e dlidlNg
the first and third trenches. 3. The nethod used in nmanufacturing an

i nt egr ad@dasepre tachnigye dosdered intereenngein 110 viakene plong dned ok of hgcamppleted

conduct or_i ncl r sing. sk open t he first t ch.opepni ngy,and
i oo iR dBaRr ERREL R FES PO R bt ikl &7 SBa PRE R £
the fir shalldrahgh theSchanfiel 381 THetdidlebttis epacers MM 20t aid DY have bedne@edtiad
circuit as, clained in claim1 including: de ositingﬁa di el ectric protection

| ayet obtehingpbe ¥ias 380ant 4¢’cand then prgyremoped. ofke ehappels S igd BRarpHvngitehedst . 5
5. The i tAy | i i jfipas clained in
clainllqﬁﬁgﬁﬁggﬁggmggﬁﬁgl %%g“#$?2%“§2§‘@@%%%gkgfgghﬁgﬁnggover the first
and second divdiikcthe invehtiyrehss baden désaribed i cargattion withnaspecificrbesgmade, it is
integrateg circuit .c nprising: g[oving%_a.base; to .de osi_igg a first

di el ect 19 B¢ [uageistogq dhat many, alematyesogioditiqgtions; apd ivadg SPulbe abeertrie _
first duﬁ,ls@gféi'nb& inh LAt ir{jﬁgﬁsdﬁc}h@gfo% %;I#)&&cﬂgﬁérﬁck&cﬁdih%@ it i9Yfbnddagol | st
stop layer; depositing a sécond stop Tayer over the seco ielectric

| aye¢ ; pmbres silmych hermativesd nexddffcations and vavptemsavliich $4ll witbinctheppiritiaod of

the second diel ectr.i | ayer,,.. deposi.t.i.ng, a.phot oresi st over .t he second
i o ect PiRpe] oy 1 TS gt o b e e GBS SFD BT PR TBR T oeS s i [
expose gcRfRRfing/deAFRgPMeltd B8 iMérptdi&l inl anSHudtfaBie AndAdd-lidRim sehfte second
dielectric layer; renmoving the first and second dielectric layers and the

first stop | ayer under the 20 second trench portion to forma first trench
openi ng; renoving the photoresist; renoving the second dielectric |ayer
under the first trench portion to forma second trench opening; and
depositing conductor in the first and second trench openings to forma
first and second 25 trench, self aligned interconnect. 7. The nethod used
in manufacturing an integrated circuit as claimed in claim®6 wherein:
processi ng the photoresist includes opening a third trench portion of the
first trench portion of the second dielectric layer; 30 renmoving the first
and second dielectric layers includes renoving the first and second
dielectric layers and the first stop layer under the third trench portion
to forma third trench opening; and 9 depositing the conductor includes
depositing the conductor in the third trench opening to forma self aligned
i nterconnect connecting the first and third trenches. 8. The nethod used in
manuf acturing an integrated circuit as clainmed in claim6 wherein:



5 depositing the conductor uses a mask processed to open to the first
trench opening and in which'the ‘conductor is deposited to forma self

al i gned interconnect connected to the first trench. 9. The nmethod used in
manuf acturing an integrated circuit as clainmed in claim®6 wherein: 10
depositing the second dielectric |ayer deposits a material having a

di el ect THE DNWVENAION o2/ AAMED $5: and depositing a dielectric protection |ayer
over the second dielectric |ayer before depositing the photoresist. 10. An
integrated cjrcui i £aHHY u@dngma%ﬁfaatu%%% iftegrafedlcirdl® L&RpFitifg] ayer over the
base; a second dielectric |ayer over the first dielectric layer; a third

di el ectric | pspwidiagebasehe second dielectric layer formed in spaced apart

strips; a figst tren openi ng,vertically through the first and second
dielectric | 48 %‘“ﬁéﬁr&teﬁgf%“‘?hae‘/eé%%zl&%%S’rt strips of the third
dielectric | ayiiting asecsHacdlile&rie layepevr fige it dieledtricaydty ough the first
dielectric | ayer between the spaced apart strips of the third dielectric

| ayer and cofénogitegs third Hiclastria layestover ha second sligleqiric layer;a conductor in the
first and se epch ep . form fir nd | £ l,i gned
trench inter ﬁ%ﬁgses%{g al%lt.h?@hﬁelleﬁ% ggfraé{%?eg)gg Fe di ﬁ}ség%glplgﬁ)ﬁg%o i §?é]il%i%§rﬁ0%8

i ncludi ng: a thirdietecaitclayapeni ng vertically through the first and second
dielectric | ayers_ bet ween the spaced apart strips of the third dielectric

layer and coffR§iitgs Ricfatesisioverbe seropd end Hurdgislesfyc lgrsand wherein: the
conggictor i ngxto'a@ssfdg' Al gﬂtﬂgre%l@f:ﬁque SQ&)lilldlt nblﬂ*)%n@%ntolf‘ll{e%rtstr tfeﬁlgﬁ (?gﬁg;ll}lc({}gr

L .
imed in clal
i ncl udes a porti othessecanidlielgcteibdayer;t he third dielectric layer. 10 13. The

integrated circui.t as glainmed in claj m10 wherein: the first trench opening
in the seco_rlﬁenb‘?"é‘?%?fer ﬁ@?@ggéfw?f@ ﬁlhgireﬁw lexern yoder fher %ef’c’?‘{ Lsaeh BB‘@WPn‘% in
the first dielect ik 4 AEirench opening;

removing the photoresist;

12. The integrated —circuit as cl ai wher ei n:

15 removing the second dielectric layer under the first trench portion to form a second
trench opening; and
depositing conductor in the first and second trench openings to form a first and second
trench interconnect.
2. The method used in manufacturing an integrated circuit as claimed in claim 1
20  wherein:
processing the photoresist includes opening a third trench portion of the first trench
portion of the second dielectric layer;
removing the first and second dielectric layers includes removing the first and second
dielectric layers under the third trench portion to form a third trench opening;
25 and
depositing the conductor includes depositing the conductor in the third trench opening

to form an interconnect connecting the first and third trenches.

3. The method used in manufacturing an integrated circuit as claimed in claim 1
wherein:
30 depositing the conductor includes processing a mask open to the first trench opening

and in which the conductor is deposited to form an interconnect connected to

the first trench.



14. The integrated circuit as clainmed in claim10 including: 5 a dielectric
protection |ayer disposed over the second dielectric |layer. 15. The
integrated circuit as claimed in claim10 including: first and second stop
| ayers deposited over the first and second dielectric |layers. 16. A
integrated circuit conprising: a base; 10 a first dielectric |ayer over the

base; a first stophelA¥8Hd QYR inthghifddhiingdiin€stdte® clr@li€is cl@nfedGARMhim 1
dielectric layer over the first stop layer; a second stop |ayer over the

second in¢ledisgt ri c | ayer; a first trench opening vertically through the
first and segond.dielectric layers and the 15.first st l.ayer . be n the
spaced apar t(fég?wl?)% aofile(l%cén? I‘ﬁrgt&ab‘?%ﬁ%{ r?vc?rlt&f’/e?ﬂ;cméés(@@%ﬁagﬁl%ﬁch\é\%)g%ni ng
vertical ly througipbdiéng theJhotbr&lisectri c | ayer between the spaced apart
strips of the second stop layer and contiguous with the first trench

opeffi ng; and-a cottuaetded pped nanpnufagtuingan biegried cssiihaogaimadds damn ng a
first qﬁgugiﬁgond self 20 aligned trench interconnect. 17. The integrated
circuit as cPainmed in claim 16 wherein: a third trench opening vertically
t hr ough t he depositingfitkt ant saedndlstep églers avel thedfirst amddeddnd diclecttic Hyers. | ayer

bet ween the spaced apart strips of the second stop l.ayer and contiguous
with the secfisbnd t‘?&f‘glFP‘{)‘bg@ﬁi"hg‘?m?éCt&HHg%W@ﬁ@éfﬁ%‘%m% in the first
and second thshatho Shdse the third trench opening. 18. The integrated

circuit as claimed in claim 16 wherein: the conductor includes a portion
ext®ndi ng abdepesitihga finstdiklelited bger over theybase;t o f orm an i nterconnect line. 30

e S b SR YT L e (e 1
trench openi figotifing BSedond HielclitGt RGES dver HRVAEL dtép faQérn @ bor der ed
i nterconnect. 11 20. The integrated circuit as clained in claim16
wher ei n: t hedepesiting a deesind stopi laydr gy et the secendrdicdeatrig labietvi ng a diel ectric
constant bel 191"(’)Vcesssi%;g tﬁ@gechﬁ'& Lt%S ilzﬂ%r to open a first trench portion of the second dielectric
15 layer;
depositing a photoresist over the second dielectric layer and second stop layers;
processing the photoresist to expose a second trench portion of the first trench portion
of the second dielectric layer;
removing the first and second dielectric layers and the first stop layer under the
20 second trench portion to form a first trench opening;
removing the photoresist;
removing the second dielectric layer under the first trench portion to form a second
trench opening; and
depositing conductor in the first and second trench openings to form a first and second
25 trench, self-aligned interconnect.
7. The method used in manufacturing an integrated circuit as claimed in claim 6
wherein:
processing the photoresist includes opening a third trench portion of the first trench
portion of the second dielectric layer;
30 removing the first and second dielectric layers includes removing the first and second

dielectric layers and the first stop layer under the third trench portion to form a

third trench opening; and



a dielectric protection Iayer over the second dielectric |ayer under the
second stop |ayer. 12
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The integrated circuit as claimed in claim 10 including:

a third trench opening vertically through the first and second dielectric layers between
the spaced apart strips of the third dielectric layer and contiguous with the
second trench opening;

30  and wherein:
the conductor in the first and second trench is in the third trench opening.
12 The integrated circuit as claimed in claim 10 wherein:

the conductor includes a portion extending above the third dielectric layer.

10
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Tovaar () ) 16 Second trenth opening vertically through the fitsi diclecitic layer between the
spaced apart strips of the second stop layer and contiguous with the first trench
opening; and

a conductor in the first and second trench openings forming a first and second self-

20 aligned trench interconnect.

17. The integrated circuit as claimed in claim 16 wherein:

a third trench opening vertically through the first and second dielectric layers and the
first stop layer between the spaced apart strips of the second stop layer and
contiguous with the second trench opening;

25  and wherein:

the conductor in the first and second trench is in the third trench opening.

18. The integrated circuit as claimed in claim 16 wherein:

the conductor includes a portion extending above the third dielectric layer to form an
interconnect line.

30 19.  The integrated circuit as claimed in claim 16 including:

the first trench opening in the second dielectric layer is larger than the first trench

opening in the first dielectric layer to form a bordered interconnect.
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