;e3e))4 6: Tnp LOCALI ZED SLOTS FOR STRESS RELI EVE | N COPPER BACKGROUND OF
THE | NVENT] fpdyd of the Invention The invention relates to the

f-abri cati Ommlﬂ“mmmwmwt ed circuit devices, and nore particularly, to a

met hod of avoi gdijd- stress introduced failures in copper netallization. (2)
Description of the Prior Art Continued réduction in senmiconductor device
features brings wth it continued shrinkage of the wi dths of interconnect
metal in integrat ddP@LIARR STOTDrifeh ITRESH R FHE elecQRRER conductivity
of the wiring material. Because of this alum num which has been the

material of choice since the integrated circuit art began, is beconm ng |ess
attractive than other, lowresistivity conductors such as copper, gold, and

silver. These nateri al sgacrcrRsiogid i on 119r t heyrnstgeri or el ectri cal
conductivity, are also nore resistant than alumnumto electrom gration, a

quality that grows in inportance as wire wi dth decreases. These
l ow-resistivity nmetals however also suffer froma nunber of di sadvantages,

such as {QMId%{fﬁfio Z%rgtes.and the formati on of undesirable
inter-metal i c% o?/%; Bhe/ BV S EebWbi nati on centers in other parts of the
i nt egrated , . , , ,

The invention relates to the fabrication of integrated

circuit devices, and more particularly, to a method of avoiding

stress introduced failures in copper metallization.
(2) Description of the Prior Art

Continued reduction in semiconductor device features
brings with it continued shrinkage of the widths of
interconnect metal in integrated circuits in order to reduce
the electrical conductivity of the wiring material. Because of
this aluminum, which has been the material of choice since the
integrated circuit art began, is becoming less attractive than
other, low-resistivity conductors such as copper, gold, and
silver. These materials, in addition to their superior
electrical conductivity, are also more resistant than aluminum
to electromigration, a quality that grows in importance as wire
width decreases. These low-resistivity metals however also

suffer from a number of disadvantages, such as low diffusion

LT
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circuit. Copper has the additional disadvantage of being readily oxidized
at relatively |low tenperatures. Neverthel ess, copper is seen as an
attractive replacenment for alum num because of its | ow cost and ease of
processing so that the prior and current art has tended to concentrate on
finding ways to overcome the linitations?that are associated with | ow
resistivity interconnect materials such as copper. Materials that are
consi dersatéoramppihicafoomation hef ceedes brabie | hreeroneeel l i ral hees of

al um num tungsten, titanium copper, polysilicon, polycide or alloys of

t hese nmedmd Sor Foscamied et o ecnlt Posesn t bieheonoct $ vof ytlod Copperactad be
cited as being 6 x 10" -Im1 while typical conductivity of polyners is in

the rangei f&@Mm betyessr aboyt tHO- 8ad Ot lOna B @ﬂ@@émﬁ@égé%mbefﬁ%an exanpl e,
pol yacetyl ene has an el ectrical conductivity in excess of 4 x 1 -lm1,

Whi ch -appr 0acheso 4 Ngs é’cﬁ‘dé‘t?tfé’iét}’l\PélfoP&,I@rté’tﬁpérét&Pes lﬁé@‘er@?@?@éshas a

relatively I ow cost and | ow resi stivi al'so however has a relatively
| ar ge dlffu5|on coeff|C|ent into S|I|con dleIde nd S|I|?8£in&§pper from

an i nt ercdrnect® e eenf%l??us%tf%?%lY%er%‘? ‘?c%lﬂedl ox%le ayer causing the

dielectric to be onductlve decreasing the dielectric strength of the
silicon EHIHe Phykts k%%p%?s?rﬁ%ﬁc%%%%c?g RFRCERRIRI oFR ¢ %Fc%??y

encapsul ated by at |east one diffusion barrier for
prior and current art has tended to concentrate on finding ways

to overcome the limitations that are associated with low-

resistivity interconnect materials such as copper.

Materials that are considered for application in the
creation of interconnect wire are of aluminum, tungsten,
titanium, copper, polysilicon, polycide or alloys of these
metals. For comparative purposes the conductivity of copper can
be cited as being 6 x 107__"1m'1 while typical conductivity of
polymers is in the range from between about 107° to 10’
Siemen/meter (S/m). As an example, polyacetylene has an

electrical conductivity in excess of 4 x 107 “'m™', which

approaches the conductivity of copper of 6 x 107_;4mﬂ.
Copper has a relatively low cost and low resistivity, it

also however has a relatively large diffusion coefficient into

silicon dioxide and silicon. Copper from an interconnect may



the prevention of copper diffusion into surrounding dielectric |ayers.
Silicon nitride is a known diffusion barrier to copper, but the prior art
teaches that the interconnects should not lie on a silicon nitride |ayer
because it has a high dielectric constant conpared with silicon dioxide.
The high dielectric constant causes an uAdesired increase in capacitance
Pet ween the interconnect and the substrate. Wil e copper has becone

i mport ardifHese hionteo edhe opi bicoml dideide layer conneing obke dbppeetriqes
frequently show damage after chem cal nechanical polishing (CW) and cl ean
This in tarve cansdschl vd) eddc 4 Hipd aniee | abé 1 odt of c ssbsengent of ayles s t hat
are deposited over the copper lines since these |ayers may now be deposited

on a surdacec-f POOLidd anapdty.coSobAt eek £PPPRRett HESr O KOPPESrE i NES that
are adjacent to open fields are susceptible to danage. Wiile the root

f tpthis 1 . ,
causes 10y #%&%@%?ﬁ‘sﬁ 1S {108 ”&H? Ch PAF é’lb'ﬁ‘dk%r?i%’g gﬁgor

copper ga sequent problens of etching

pl anari zation are suspected. Were. pver-polish is required he. probl em of
damnged SepRareT REbT Dt one QPR are hor o L8 et 810 Thuf Sabalhy  AfELEhRRIC has
hi ghl i ght ed sone_of , t he advant ages and di sadvant ages of using cogger as in
i nt er contR¥R T Fret 3t L L et Rhtetd® nbf of e ™ | it SEF tomdeR T Bt € Hel? cePPPer,

per formance requires continued reduction of device features and
but the prior art teaches that the interconnects should not lie

on a silicon nitride layer because it has a high dielectric
constant compared with silicon dioxide. The high dielectric
constant causes an undesired increase in capacitance between

the interconnect and the substrate.

While copper has become important for the creation of
multilevel interconnections, copper lines frequently show
damage after chemical mechanical polishing (CMP) and clean.
This in turn causes problems with planarization of subsequent
layers that are deposited over the copper lines since these
layers may now be deposited on a surface of poor planarity.
Isolated copper lines or copper lines that are adjacent to open
fields are susceptible to damage. While the root causes for
these damages are at this time not clearly understood, poor

copper gap fill together with subsequent problems of etching



device interconnect |ines. This continued reduction in the cross section of
interconnect lines results in new stress patterns within the interconnect
I-i nes. The invention addresses the application of copper interconnect |ines
where these interconnect lines are part of overlying |layers of interconnect
metal that are connected by vias between4adj acent |ayers of copper traces.
The vias make contact to overlying or underlying |layers of patterned copper
i nt er conaedt Pbasarweréonhase pusperhed.cBppse PHeEreonhsbt f6nreanprede
relatively wi de interconnect lines, these wide interconnect line tend to
exert a tkeapruklyml afgdameyed oopphe Lheest becomaectedncopper sevase.Thi s

| arge force, caused by internal stress in the wide interconnect lines, is a
cause for poor and unreliable interfaces between the copper vias and the

t hereto connected w de interconnect |ines. The invention addresses this

concern and ppQyi dgsva H?Eg?dsﬁﬂﬁéﬁ9Yh§Erﬁ%éhi??ﬁ%@g E8hkubgsthp the 5

i nterface between copper vias and adjacent and tTherewth connected w de

Pl pl BUGRERRES cahn s b RuabrbaY B8 pSrHNEROky THE B Pehsst o
nmet al of cogﬁgr. Anot her obbective of . the invention is to,elimnate the

occur r enPELHf - stPREINPRAC HBBEPVERERF cHRNEERIGPALUEYOL  BEVLAG

performance requires continued reduction of device features and
device interconnect lines. This continued reduction in the
cross section of interconnect lines results in new stress
patterns within the interconnect lines. The invention addresses
the application of copper interconnect lines where these
interconnect lines are part of overlying layers of interconnect
metal that are connected by vias between adjacent layers of
copper traces. The vias make contact to overlying or underlying
layers of patterned copper interconnections. Where these
patterned copper interconnection comprise relatively wide
interconnect lines, these wide interconnect line tend to exert
a relatively large force on the thereto connected copper vias.
This large force, caused by internal stress in the wide
interconnect lines, is a cause for poor and unreliable
interfaces between the copper vias and the thereto connected
wide interconnect lines. The invention addresses this concern

and provides a method whereby stress related failures in the



slots in interconnect netal traces that are selectively located with
respect to the copper interconnect via. Yet another objective of the
rnvention is to elimnate the occurrence of l|ocalized stress mgration
problens in interconnect netal lines having a width of 2 to 3 mcrons that
are connected to isolated, single vias. ¥Yet another objective of the
‘invention is to create copper interconnect |ines of inproved polishing
per f or nemde r flaceadusdmEaTc €OpiRgT thie DlErettddiescaft tamg itthaarmwidgh a new

met hod is provided for the creation of interconnect netal. 6 Current

i ndust r edorraeiticee wisid adppdorimue machrsd gt 9 itroe aM ide enidnilrotgedc.opper

i nterconnect lines, this to achieve inproved CW° results. These slots,
typically having a width in excess of 3 umand having a length in excess of
3 um are added to interconnect |lines having a wwdth that is equal to or
larger than 12 Vim This appy @thwe qgﬁgl due to its lack of
selectivity of the Iocatlon 0 t e slots sol ve prg%lens of localized
stress that are associated with isolated single vial connecting to the
metal lines. For this reason, the invention provides for the addition of
one or nore |ocal,ized slots ad acent_tq isolated vias that are connected to

bottom or top* Mt léHCliﬂlr?esoqu?é:t at% Ho WM adn dbdit ¥ RiGdfs. US Pat ent

6, 146, 025 shows a net hod of applying a | aser
stress—-free interconnect metal of copper.

Another objective of the invention is to eliminate the
occurrence of stress in copper interconnect vias by creating
slots in interconnect metal traces that are selectively located

with respect to the copper interconnect via.

Yet another objective of the invention is to eliminate the
occurrence of localized stress migration problems in
interconnect metal lines having a width of 2 to 3 microns that

are connected to isolated, single vias.

Yet another objective of the invention is to create copper

interconnect lines of improved polishing performance.

In accordance with the objectives of the invention a new

method is provided for the creation of interconnect metal.



di ode and substrate. US Patent 6,140,700 shows a sem conductor chip package
and a nethod of creating this package. US Patent 5,920,118 shows a

chi p-si ze sem conduct or package. BRI EF DESCRI PTI ON OF THE DRAW NGS Fi gs.
la and | b show a top view of two | evels of interconnect netal with failing
i nterconnect vias. Figs. 2a and 2b show fhe failure node of interconnect
vias that typically interconnect overlying |ayers of w de interconnect
traces. Qigrerst sholwstary apradeivefiantd niet ormeytadd as boids ste roigeli agd
slots that are provided by the invention in w de overlying |ayers of

intercomseed dmdpér fhgerdoshons RigeOsstisesttonachiavé i fmpraned acisecond
via which interconnect overlying |layers of nmetal traces after the

i npl ementad s Ofrisd &4 Ss B4 & ounglh e 1 1 hzﬁ‘\frfﬂ%ooé‘ﬂﬁfcﬁtf\{'% dcdayess of
overlying | ayers of w de interconnect netal failures are present in the

| nterfacgs hed viesn 4 e Vi as; A00 i Neadk 8o5Pts | e 0 0f ¥k g L4t er connect

interconnect lines having a width that is equal to or larger
than 12 pm. This approach however does not, due to its lack of
selectivity of the 1location of the slots, solve problems of
localized stress that are associated with isolated single vias
connecting to the metal lines. For this reason, the invention
provides for the addition of one or more localized slots
adjacent to isolated vias that are connected to bottom or top

metal lines that are no wider than about 2 microns.

US Patent 6,146,025 shows a method of applying a laser

diode and substrate.

US Patent 6,140,700 shows a semiconductor chip package and

a method of creating this package.

US Patent 5,920,118 shows a chip-size semiconductor

package.



DESCRI PTI ON OF THE PREFERRED EMBODI MENTS The reliability of a netal

i nterconnect is nost comonly described by a lifetinme experinent on a set
.of lines to obtain the mediumtinme to failure. The stress experi nent

i nvol ves stressing the lines at high current densities and at el evated
tenperatures. The failure criterion is typically an electrical open for
non-barrier conductors or a predeterm ned increase in line resistance for
barrier nmetallization. The nean tinme to failure is dependent on the |ine
geonetry where this failure is directly proportional to the Iine width and
the line thickness. ExprimeEnatcyIPTIONMSE beieh BhwmINGhat the width
dependence is a function of the ratio of the grain size "d" of the film and
the width "w' of the conductor. As the ratio "w d" decreases, the nean tine
to failure will increase due to the banboo effect. Sone of the problens

encountered i epqsj t [ ter U t | i nes contain
copper, are f%g% ba éﬁp Ly S@lolwn t‘%g’gr?’g% eI ST

poor adhesi on qua |t| copper to silicon dioxide, (2)
t he tendenc of _caoppe i.ffuse throu ielectric 9 materials
such as ?F EORTES %x aan i 5%9 96%5§§X)gﬁﬁgildﬁ% 'and contam nate an
underlying silicon region, and (3) the resi stance of copper to traditional
dry-etching patterning nethods (R E or plasnma etch, and (4) the occurrence

Figs. 2a and 2b show the failure mode of interconnect vias
that typically interconnect overlying layers of wide

interconnect traces.

Fig. 3 shows a top view of an interconnect via and
surrounding slots that are provided by the invention in wide
overlying layers of interconnect metal.

Fig. 4 shows a cross section of a first and a second via
which interconnect overlying layers of metal traces after the
implementation of slots surrounding the interconnect vias in
layers of overlying layers of wide interconnect metal. No
failures are present in the interfaces between the vias and the

adjacent layers of wide interconnect metal.



of localized areas of stress in the copper interconnect that result in
reliability concerns. The invention addresses the latter concern by
providing a nethod that results in stress relieve in copper interconnect
nmet al depositions. Conventional mnethods proposed for placing copper
conductors on silicon based substrates & e based on the deposition of a
variety of |ayers where each | ayer has characteristics of performance or
deposition that enhance the use of copper as the nmmjor conmponent wthin
conducting lines. This approach has net with limted success and has as yet
not resulted in thepkacgepscaNeoadaptabPREBFERRECORPBODINMARTRr esent invention
circunvents these di sadvantages by teaching a nethod of copper |ine
deposition that solves previous deposition problens by a structural stress
reduci ng approach. Low resistivity nmetals such as al umi num and copper and
their binary,gad, £e50aiy:all ays haug heen widely explaradsas Lhpgahine

i nterconnects 1 n sem conduct orf manufact uring. Typi cal 'exanpl'es of fine
l'i ne interconpect. metals _include Al XCu where the sum of x and i_is_equal
to one GRACBAPROXPEnA J 14F& BFeSrBE ERE 0P equartt 872 4r8Enk0l 885 %Ran or
equal to _one, ternary alloys such as Al --Pd---Cu and Al-Pd-Nb, and ot her

si i | ar EPEWIREL Bt Edey tRetaHaSed TREI 6§ SENFRREFIMER tsdBVPAgSdown | i ne

wi dt h dinmensions in very |large scale integrated
stressing the lines at high current densities and at elevated

temperatures. The failure criterion is typically an electrical
open for non-barrier conductors or a predetermined increase in

line resistance for barrier metallization.

The mean time to failure is dependent on the line geometry
where this failure is directly proportional to the line width
and the line thickness. Experimentally, it has been shown that
the width dependence is a function of the ratio of the grain
size “d” of the film and the width “w” of the conductor. As
the ratio “w/d” decreases, the mean time to failure will

increase due to the bamboo effect.

Some of the problems encountered in depositing thin
interconnect lines where these lines contain copper, are (1)
poor adhesion qualities of copper to silicon dioxide, (2) the

tendency of copper to readily diffuse through dielectric



(VLSI) circuitry manufacturing has led to reliability problens including

i nadequate isolation, electromgration, and planarization. Danascene
processes using netal filling vias and lines foll owed by chem cal

nmechani cal polishing (CMP) with various Al, Cu and Cu-based alloys are a
key el ement of future wiring technol ogied for very |arge-scale system
integration (VLSI). A key problemis filling high aspect ratio vias and

li nes wimhberigbsdsuoh sesamtliand dieanifdagundebgencbasnspraoceafes. A nunber
of nethods are being considered to addresses this problem such as

Met al | o- €sgait tofheandatovapat nBeposnt unde  MXVD) silldsen mefibng, ahdgh
tenperature bias sputtering (i.e. above 450 degrees C.) technique has been

attenpt edzputhéhi-6si eehntguer haéFbem tat t engibebawl ldup-geenehyi es.
Further, low resistivity copper lines are being evaluated for back-end

netallizgggg A pﬂ&k@gagg(ﬁﬁﬁ!bfagnggﬁa g@&ﬁvegndQQQQ £hE! oefutbesee

al l oys i nlcr ines is s chall'enging as the existing

t echni que pone above k adequate fillin roperties. Referring now
spect T ioar JorolPEd 2PENS ARCReReRY Ehor bt cRoRRe P REREC e MRt P haL Oy er
of interconnect netal, the |layer of interconnect netal has been created

over a séﬁ?%%ﬁdhﬁtB?léﬁP%ééEY(ﬁePcéﬁBﬁn)TEﬁchn§§nFH8nsﬁP?5€§58F jhe

dielectric, with, for Fig, |a:
latter concern by providing a method that results in stress

relieve in copper interconnect metal depositions.

Conventional methods proposed for placing copper
conductors on silicon based substrates are based on the
deposition of a variety of layers where each layer has
characteristics of performance or deposition that enhance the
use of copper as the major component within conducting lines.
This approach has met with limited success and has as yet not
resulted in the large-scale adaptation of copper. The present
invention circumvents these disadvantages by teaching a method
of copper line deposition that solves previous deposition

problems by a structural stress reducing approach.

Low resistivity metals such as aluminum and copper and
their binary and ternary alloys have been widely explored as

fine line interconnects in semiconductor manufacturing.



- 14 and 16, |ayers of wide interconnect netal; 14 is a first |ayer of

i nterconnect netal (ML), 16 is a second |ayer of interconnect netal (M) -
15, interconnect netal patterned for interconnection of the two |ayers 14
and 16 of wi de interconnect netal - 11, a via underlying |layer 16 of w de
interconnect netal; the |ayer 14 of M L8 connected to layer 16 of M2 by
means of via 11 - 10, the area of interface between the via 11 and the w de
i nt er cofy@dcadeexianrd eshefe fa neaillimee imdde coen@cd; Mmeta Ifatirad uste t hi s
failure node will be highlighted using Figs. 2a and 2b. It is clear from

t he t op Alikew, ofwheteridonnaat oftalainday is showh to dng.ahd boet thenaia 11
i s surrounded by overlying interconnect netal of wide interconnect |ine 16.
Any stressire bzelftalr @tew od Rqlade tontRreonrmectl ddsnenbn Wi ledukar efore be
directly transferred to via 11. For instance, if an upward stress is

i ntroduced i ReWinde i BIGLERANNRLE e l6pd stands ba JiRASY) Wl Jdiex
upward stress will 'tend to pull the underlying via 11 in an upward
directiaqn. .Si_ml,ar comrent.s .apply.tq the top . view that .i.s .sho in-Fi 1b,
s Tol | gwina T, g GURRY R ARP el RaS el B e AR Y 2" e T o

| ayer of. i nterconnect  net.al , 20 s a second | ayer of
y down ?ine Jidth dimen q%%s %n very large ségie integrated

(VLSI) circuitry manufacturing has led to reliability problems
including inadequate isolation, electromigration, and
planarization. Damascene processes using metal filling vias
and lines followed by chemical mechanical polishing (CMP) with
various Al, Cu and Cu-based alloys are a key element of future
wiring technologies for very large-scale system integration
(VLSI). A key problem is filling high aspect ratio vias and
lines without voids or seams, and creating homogeneous
structures. A number of methods are being considered to
addresses this problem such as Metallo-Organic Chemical Vapor
Deposition (MOCVD), laser melting, high temperature bias
sputtering (i.e. above 450 degrees C.) technique has been
attempted but this technique has limitations below 1 um
geometries. Further, low resistivity copper lines are being
evaluated for back-end metallization and packaging

applications. However, good fill of these alloys in submicron



i nterconnect nmetal (M2) - 19, interconnect netal patterned for

i nterconnection of the two layers 18 and 20 of wi de interconnect netal -
13, a via overlying layer 18 of wide interconnect nmetal; the |layer 18 of M
is connected to |ayer 20 of M2 by neans of via 13 - 12, the area of
interface between the via 13 and the widé interconnect netal 20 where a

failure node occurs; the nature of this failure node will be highlighted
usi ng Filgsneaiamt2bl Al fandineg amdeaze tdwisthave bhedmigens iferdiored he
regions 10 and 12 of Figs. la and | b respectively are shown in detail in

t he crossbeectiatis afediagtse 28l bty Arospecids cal | y: 13 Fig. 2a shows a
cross section of the failure node that is identified as a via hunp 21,
which is created in the interface between the via 24 and the underlying

| ayer 22 of wide bottomnetal due to internal stress in the wi de bottom

metal laver 3%ckigindthonansd 1 s Sectipn,of the.daljyr epmde Lhat i

identified as a via p ( is create i'nterface between
|t er na S TESEl R dher 1 e Topt MEPAT™ | Sl el A SRR T DI S 1 o 10 ke Todes,
21 and 23, are created to undue stress that is exerted by w de | ayers of
met al eiqﬁmﬂnterconnect metal has been created over a semiconductor

surface (not shown) such as the surface of a dielectric, with,

for Fig. 1la:

- 14 and 16, layers of wide interconnect metal; 14 is a first

layer of interconnect metal (M1l), 16 is a second layer of

interconnect metal (M2)

- 15, interconnect metal patterned for interconnection of the

two layers 14 and 16 of wide interconnect metal

- 11, a via underlying layer 16 of wide interconnect metal; the

layer 14 of M1 is connected to layer 16 of M2 by means of via

11

- 10, the area of interface between the via 11 and the wide

interconnect metal 16 where a failure mode occurs; the nature

of this failure mode will be highlighted using Figs. 2a and 2b.

It is clear from the top view of interconnect metal that
is shown in Fig. la that the via 11 is surrounded by overlying

interconnect metal of wide interconnect line 16. Any stress



underneath or overlying the via. The via is created in order to

i nterconnect overlying |layers of patterned interconnect netal. The solution
that is provided to the above highlighted problemof via interconnect
failure is showmn in top viewin Fig. 3, which specifically highlights slots
that are provided in the |ayer of netal 120 which a single, isolated via is
-connected. Specifically highlighted in Fig. 3 are: 14 - 30, a single,

i sol at edhatt erconmrecin wiales vgtt easconresctl 1L (i gl6 [wi)llorthazeligrd gy, | b) -
31, a layer of netal, either nmetal underlying (bottomnetal) or overlying
(top netdilne @l y Rirroefvectd Wa;vilayer. 3ot Simssited, tiof ben augwedt of w de
i nterconnect netal, such as layers 16 (an overlying | ayer of interconnect

nmetal, HtGked)iOrideiudd (Bndy e sd bdayer 10fnd nter connacdndetad
Fig. Ib) which have previously been highlighted as causing the via hunp

pr obl em (g Aa 0T le il Rl dbacks %glgl;e{e I 201 132, ufd i Tping! ot

adj acent to the I nterconnect via 30: | di mensions for first slot” 32
are 0.24 x 0.8 unz - 34, a s.coanslot adj acent to the interconnect via 30;
typi cal 'di iThe® P 9 Hi %S are 0.24 x 0.8 un2, and - 36, a third
sl ot adjacent to the interconnect via 30; typical dinmensions for first slot
32 are 0.24 x 1.19 unZ. The relative location of the first, second and

third slots
Similar comments apply to the top view that is shown in

Fig. 1b, as follows:

- 18 and 20, layers of wide interconnect metal; 18 is a first
layer of interconnect metal (Ml), 20 s a second layer of
interconnect metal (M2)

~ 19, interconnect metal patterned for interconnection of the
two layers 18 and 20 of wide interconnect metal

- 13, a via overlying layer 18 of wide interconnect metal; the
layer 18 of M1 is connected to layer 20 of M2 by means of via
13

- 12, the area of interface between the via 13 and the wide
interconnect metal 20 where a failure mode occurs; the nature

of this failure mode will be highlighted using Figs. 2a and 2b.

The failure modes that have been identified in the regions
10 and 12 of Figs. la and 1lb respectively are shown in detail

in the cross sections of Figs. 2a and 2b, specifically:



t hat surround interconnect via 30 have been identified as follows: - 51, is
a first distance in an X-direction between the first slot 32 and the via
30, this first distance is about 0.2 ~m 15 - 52, is a second distance in
an X-direction between the second slot 34 and the via 30, this second

di stance is about 0.2 um and - 53, is &3third distance in an Y-direction
‘between the third slot 36 and the via 30, this third distance is about 0.15
um - 55, the distance over which slot 32 is in contact with slot 36, this
di stance is about 0.3 um- 57, the distance over which slot 34 is in

contact wth milpt B36,sHdus disteeads ahows Gre uma i Mher ensdotishad2,i34 and
36 have been shown in the top view of Fig. 3 as rectangles, the invention

i's not lidadiec it these Wl Ltfulei g, rastangl el ds Bauald vivmalighdd
these slots are created as squares. D nensions other than the dinensions

1o MY DI e S 0L 1 Sy ot 3 a0 S0

I t I'T!.IS'[ ! . at the|nvent|0n! to e exa
ool SIS d ol A Siole Sy thendae beer o7
these slots may be applied whereby
Fig. 2b shows a cross section of the failure mode that is
identified as a via pullback 23, which is created in the
interface between the via 26 and the underlying layer 22 of
wide bottom metal due to the internal stress of the wide top

metal layer 28.

Both of the failures modes, 21 and 23, are created to
undue stress that is exerted by wide layers of metal either
underneath or overlying the via. The via is created in order to

interconnect overlying layers of patterned interconnect metal.

The solution that is provided to the above highlighted
problem of via interconnect failure is shown in top view in
Fig. 3, which specifically highlights slots that are provided
in the layer of metal to which a single, isolated via is

connected. Specifically highlighted in Fig. 3 are:



all or only part of these slots are used for the achievenent of the stated
obj ectives of the invention. 16 Fromthe top viewthat is shown in Fig.
3, representing a nunber of slots that surround the surface area of a first
or a second | ayer of wi de interconnect netal where this surface area
intersects with an interconnect via, it 1% clear that surface tension that
is present in a first or a second | ayer of wide interconnect netal is

di ssi pated3in a eidgket oroldieed coviri¢ayrRecof vig deugintas cohmectl mefvd . and
therefore has no influence on the via interconnect where this via

i nt er correeictonmakiass TdONtEiG. wikh the first or the second | ayer of w de

i nterconnect netal. This neans that via interconnect failures, as these

failures have deeqydv oht i £0, 4 S neBa BNehdds1 Whd Wot OhBERe OLTUN ,

S|gn|f|cantly enhancing vi a i nt er connect reliability and, ultimtely,

devi ce 1l 1@l {30 Pl hellols & cidssrsefidan {41 W, j 0t egcopnect vi as,

specifically netal contact point provided in a senlcon uct or

surfacej£ ) ). i nterconne ts re, to be made het n netal_ contact
poi nt 4 %ﬁ%ﬂé&%ﬁeng ETS G Pt e e T BT Co et L et o 2914, & f1i rst

| ayer of. overl nt er cannect netal his | a er is assuned to be a | ayer
ymﬁde QM%ﬁ%%h£e6F1ﬁ¥%ﬂ lying layer o% inter onnect metal, Fig. la) y

or layer 18 (and underlying layer of interconnect metal, Fig.
1b) which have previously been highlighted as causing the via
hump problem (Fig. 2b) or the via pullback problem (Fig. 2b)

- 32, a first slot adjacent to the interconnect via 30; typical
dimensions for first slot 32 are 0.24 x 0.8 pm?

- 34, a second slot adjacent to the interconnect via 30;
typical dimensions for first slot 32 are 0.24 x 0.8 pmz, and

- 36, a third slot adjacent to the interconnect via 30;

typical dimensions for first slot 32 are 0.24 x 1.19 pm?.

The relative location of the first, second and third slots
that surround interconnect via 30 have been identified as
follows:

- 51, is a first distance in an X-direction between the first

slot 32 and the via 30, this first distance is about 0.2 pm



17 - 46, a second | ayer of overlying interconnect netal; this |layer is
assuned to be a layer of wide interconnect netal - 38, a first interconnect
via, which connects contact point 42 with the first |ayer 44 of wde

i nterconnect nmetal - 40, a second interconnect via, which connects first

| ayer 44 of wide interconnect netal withl¥he second | ayer 46 of wide

i nterconnect netal - 41, a first slot that has been created in the first

| ayer 44-0%2mi e & nseceowneétstarcal (nadjpadedireotidnsheiveencohaeseconad 38;
this first slot is one of the slots 32, 34 or 36 that have been highlighted
in top vikstidd Fagd She ¥#Ba A0 sechnd séodtnd haishascbees sheated. ?nunhe
second | ayer 46 of wi de interconnect netal, adjacent to second i nterconnect
via 40; 4hdgs second slot is one of the slots 32, 34 or 36 that have been
highlighted in top viewin Fig. 3. It nmust be renenbered relating to the

cross section {hal {g;sh %?sté‘ngégln 4af DAL gL PL St £59SS §\§§%ﬁ09h-éstﬁird

pictorial representat|on an actual cross section. i's respect, areas
t hat have bee i ght ed as 47 aq& %8 %ake on _significa % nmeani ng
si nce the%%tsu % ?% sv%?aﬁ%b e st RBEEi GRS bFEP gt S 42 ?%ﬁl? g Hr
respectively the interface between netal conﬁact point 42 and,the flrst Vi a
47 and the® gnt%@?a @Lstance over which slot 32 1s 1in contact with slo

36, this distance is about 0.3 upm

- 57, the distance over which slot 34 is in contact with slot

36, this distance is about 0.3 um.

Where slots 32, 34 and 36 have been shown in the top view
of Fig. 3 as rectangles, the invention is not limited to these
slots being rectangles but is equally valid if these slots are
created as squares. Dimensions other than the dimensions that
have been shown in Fig. 3 would apply for square slots 32, 34

and 36.

It must be realized that the invention is not limited to
the exact application of the first, second and third slots as
they have been highlighted in the top view of Fig. 3. Any
advantageous combination of these slots may be applied whereby
all or only part of these slots are used for the achievement of

the stated objectives of the invention.



18 between the first |ayer of wide interconnect netal 44 and the second via
40. It is clear fromthe cross section that is shown in Fig. 4 that the
previ ously experienced problens of reliability of the interface surfaces,
as detailed using Figs. 2a and 2b, have been elimnated for reasons that
have been explained in detail above. Wiil® special attention has been
‘dedicated to the interfaces that have been highlighted as regions 47 and 48
in the cross section of Fig. 4, it nmust be noted fromthe cross section
that is shown in Fig. 9 that the interface between the first via 38 and the
first layer 4droh veeéatopandethehadt ésf anewhelneBngt hg, seepndsgnaidf and
the second | ayer 46 of netal are equally well created and show no devi ation

froman hdeetyr ékat180d vRLL- saPPEGhedthat st asee ByecRroy¥i di pgrthecsl gt s of
the invention, as highlighted in top viewin Fig. 3, the cross section of

Fg. 4 SQQ&‘@n&hfé%é‘ﬂ'lofe\l«?&ﬁdih@%?{:zﬁﬁ@étbﬁ& f”w%fé'rg%]ﬂg ¥}19§aé@da£é¥er5

of wide I nterconnéct neta ave been created free o rabrlity concerns.

By inplemepting slots. in_a Layer of w de_ interconnect net these_slots
may Do Al ant A0E5haT s P nBh ehene SECTACHRY O of than £ SRAGt HECRE

. \ usly "1 npl N Wik xact “metfod t hat
is shown in togcgheM/ln Fi Vari ations of the congeggyeng?rSYEglng

slots i ntERELY ?Fylﬁfpfgéeghté?fﬁc 1pEFweEn? Sgeon
interconnect metal is dissipated in the first or the second
layer of wide interconnect metal and therefore has no influence
on the via interconnect where this via interconnect makes
contact with the first or the second layer of wide interconnect
metal. This means that via interconnect failures, as these
failures have been highlighted in Figs. 2a and 2b, will no

longer occur, significantly enhancing via interconnect

reliability and, ultimately, device reliability.

Fig. 4 shows a cross section of two interconnect vias,
specifically:
- 42, a metal contact point provided in a semiconductor surface
(not shown); interconnects are to be made between metal contact
point 42 and overlying layers of patterned interconnect metal
- 44, a first layer of overlying interconnect metal; this layer

is assumed to be a layer of wide interconnect metal



i nterconnect via and patterned | ayer of w de interconnect netal, can
readily be derived and can be optimally created foll ow ng the sanme concept
for special applications. To sumrari ze the invention: the invention
applies to single, isolated vias the invention applies to single, isolated
vias that interconnect overlying | ayers 10f wi de interconnect metal wide

interconnect nmetal is understood to be interconnect netal having a w dth of
about 2 —~ifr 4 exrond flawrry of setond/ing thiterermnedt meltdhbiHats on
thereof is created in a layer of wide interconnect nmetal in a surface area

of the viadern nteraonmest thetlsd 4 hiadyers @fdjwaichntiittetdmnnaetterdietcel bet ween
the w de interconnect netal and a thereto connecting via the |ocation of

the first,3@ seconkt ardtdrcbslait ofig candaddonedtherenitadt hhsaspers to
the single, isolated via is defined and known but can be nodified in order

to achi gya i hestaled obl ol iyves, ofyide idventd Qec@ntkedne invention

applies to interconnect netal that conprises copper. 20 Al though the

et o 1 o AR A L R AT e LA
linited«gé)$fg§minterconnect metal with the second layer 46 of wide
interconnect metal

- 41, a first slot that has been created in the first layer 44
of wide interconnect metal, adjacent to first interconnect via
38; this first slot is one of the slots 32, 34 or 36 that have
been highlighted in top view in Fig. 3

- 43, a second slot that has been created in the second layer
46 of wide interconnect metal, adjacent to second interconnect

via 40; this second slot is one of the slots 32, 34 or 36 that

have been highlighted in top view in Fig. 3.

It must be remembered relating to the cross section that
is shown in Fig. 4 that this cross section is a pictorial
representation of an actual cross section. In this respect,
areas that have been highlighted as areas 47 and 48 take on
significant meaning since these sub-sections of the cross
section of Fig. 4 highlight respectively the interface between

metal contact point 42 and the first via 47 and the interface



illustrative enbodi nents. Those skilled in the art will recogni ze that
variations and nodifications can be made wi thout departing fromthe spirit
of the invention. It is therefore intended to include within the invention
all such variations and nodifications which fall within the scope of the
appended cl ainms and equival ents thereof 18 21 Wat is claimed is: 1. A

nmet hod of creating interconnect netal, conprising the steps of: providing a
subst r atbstveter] ddst  foines tpoli atte ofo felveigde | igdll e mamtratt heatianlg ke pridd ded
over the surface of said substrate; depositing a first |ayer of

sem condiuicrd naterdl mvers tdleestirfone e satdk s uhsttriatre, tharc| i sigowrhe
surface of said at | east one point of electrical contact having been

provi ded rpver .tr@%ﬁ%q;ré&i&lﬂﬁbséiﬁéﬁerﬂﬁéd & ¥ b £t chi ng sai d
first layer of sem conductor material, creating at | east one first opening

through saj dfiyst, | fy L eonduct.of . ot erjal ydhat) ah i gos, Mg, said at
| east onrzéiplga}%\ltllg%y eﬁgkﬁ)clar?@é(;%nt act avai ng been prtg%ji ded overdv!t hlgjsurface
creating at,least one first cond via.n said at

f id b : -
Peast o MG (Ltypdid Ty R Ea B EHITUh S8 91990 |dyar e Bder

explained in detail above.

While special attention has been dedicated to the
interfaces that have been highlighted as regions 47 and 48 in
the cross section of Fig. 4, it must be noted from the cross
section that is shown in Fig. 4 that the interface between the
first via 38 and the first layer 44 of metal, and the interface
between the second via 40 and the second layer 46 of metal are
equally well created and show no deviation from an ideal, flat
and well-connected interface. By providing the slots of the
invention, as highlighted in top view in Fig. 3, the cross
section of Fig. 4 shows that all related interfaces between
overlying vias and layers of wide interconnect metal have been
created free of reliability concerns. By implementing slots in
a layer of wide interconnect metal, these slots may be
advantageously implemented in ways other than the exact method
that is shown in top view in Fig. 3. Variations of the concept,

of providing slots in the vicinity of the interface between



sem conductor material; depositing a first |ayer of conductive materi al
over the surface of said first |ayer of sem conductor material, 22

i ncluding the surface of said at |east one first conductive via created in
said at | east one first opening created through said first |ayer of

seni conductor material; and patterning ahtl etching said first |ayer of
conductive material, creating at |east one first wide-line of interconnect
met al ovéRtehecBnefhcEiaf aBdi Baffpsnefayarest C§enii@BndnELEECRREEEI al
overlying said at |east one first conductive via created in said at |east
one firshevpéni ngncreatieédyt heodghisaddahdr sénl hgeppofimaséiiycomdattdr
material, said at |east one first conductive via and said at |east one
first Wﬁd@ilbﬂ@n?fthétQéﬁ@nﬂeﬁbeﬁet@brnabbﬂgaQOQFggﬁcbﬂi@nELrSt interface
area, additionally creating at | east one first slot through said first

| ayer of conductive material being separated fromsaid first interface area

by a neasurabl e distance. 2. The nethod of claiml|, said at |east one first
sl ot bei ng se@grgagga§ggg1§ﬁgdigbggaiiRterface area by a neasurabl e
di stance conprrsing: a frrst, a decond ‘and a third surface area or a

conbination thereof, said first, surface area bgi a rectangle or re;
e the 1nVention applies to single, 1sé¥£teé VJI_asg a square

¢ the invention applies to single, isolated vias that
interconnect overlying layers of wide interconnect metal

e wide interconnect metal is understood to be interconnect
metal having a width of about 2 pm or less

e a first, a second, a third slot or a combination thereof is
created in a layer of wide interconnect metal in a surface
area of the wide interconnect metal that is adjacent to the
interface between the wide interconnect metal and a thereto
connecting via

e the location of the first, a second, a third slot or a
combination thereof with respect to the single, isolated
via is defined and known but can be modified in order to
achieve the stated objectives of the invention, and

¢ the invention applies to interconnect metal that comprises

copper.



sai d second surface area being a rectangle or a square; said third surface
area being a rectangle or a square; 23 a side of said first surface area
being parallel with a first side of said at |east one first conductive via;
a side of said second surface area being parallel with a second side of
said at | east one first conductive via; % side of said third surface area
being parallel with a third side of said at |east one first conductive vi a;
a side of saiAltfhaosgh stind aceventerobeiay bepardtedr fvedn andli rstusideted said
at | east one first conductive via by a neasurable distance; a side of said
second sgH{RCE: B Bendei g Sepad ol edi 110 vaseconshisédineit satide béot gasbt one
first conductive via by a neasurable distance; and a side of said third

surface af eg,bei N seharaied fHom et {6h sbder phisahdeattheast one first
conductive via by a measurable distance. 3. The nethod of claim2, said

first 5%@&%@&@%@&1'%{@ Oﬂ%% é‘}?f’ﬂe&’-fﬁ.%‘hg-%t'gﬁilﬁ- The et hod

of claimZ, said second surface area having di nensions o0 out 0.24 x 0.8

une. recognize that variations and modifications can be made without
departing from the spirit of the invention. It is therefore
intended to include within the invention all such variations
and modifications which fall within the scope of the appended

claims and equivalents thereof.



24 5. The nethod of claim2, said third surface area having di nensi ons of
about 0.24 x |.19 unR. 6. The nethod of claim2, said first surface area
bei ng separated in an X-direction froma first side of said at |east one
first via by a distance of about 0.2 Vim 7. The nethod of claim2, said
second surface area being separated in ahl X-direction froma second side of
said at |least one first via by a distance of about 0.2 um 8. The nethod of
claim?2, said third surface area being separated in an Y-direction froma
third side of said at |least one first via by a distance of about 0.15 um
9. The nethod of claim1l1, said first |layer of sem conductor material
conprising a dielectric material. 10. The nethod of claiml1l, said at |east
one first conductive via created in said at |east one opening through said
first layer of sem conductor material conprising copper. 25 11. The

met hod ofglaim dy,88L4 first layer of conductive material deposited over
the surface of said first |ayer of sem conductor material conprising

copper. 12.,The febhod ofoglahm 1 sald flest uide | Log of i nhepgonnect
metal overlying said at F8ast"8ne Flrs? conductrve’vira having“a wdth of

about at | east g um
steps of:

providing a substrate, at least one point of electrical
contact having been provided over the surface of said
substrate;

depositing a first layer of semiconductor material over
the surface of said substrate, including the surface of said at
least one point of electrical contact having been provided over
the surface of said substrate;

patterning and etching said first layer of semiconductor
material, creating at least one first opening through said
first layer of semiconductor material that aligns with said at
least one point of electrical contact having been provided over
the surface of said substrate;

creating at least one first conductive via in said at
least one first opening created through said first layer of
semiconductor material;

depositing a first layer of conductive material over the

surface of said first layer of semiconductor material,



13. The nmethod of claim 1, additionally conprising the steps of depositing
a second | ayer of sem conductor material over the surface of said first
tayer of sem conductor material, including the surface of said at | east one
first wde-line of interconnect netal created over the surface of said
first layer of sem conductor material; pa%terning and etching said second

| ayer of sem conductor material, creating at |east one second opening

t hrough sactludéognthkayerfeteseli sanduetolepatepnal finat abngnstwwehvsai d
at least one first wde-line of interconnect netal created over the surface

of said thestebaygrsgidsedl cenducbae maketi abenthgatkBgtat kaastighneasecond
conductive via in said at | east one second opening created through said

second |9¥§5t01a§§9‘89nggﬁ£QBnHEEQBEahaterggldeggé't'ng a second |ayer of
conductive naterla over the surface of said second |ayer of seniconductor

mat eri al , '”C|%Q ngtgH&fggghgf sgggdaklrggsi?g 088 Salgggtlve Vi a

created in saf one“second Openi Ng crea Second
| ayer of sem ¢o ductor naterlai and Batternlng tchl g.said second

| ayer of ™ebRAtetr verRaFirPaRrt ¢PBSTI fiFgastt ﬁeléeéoﬁ &PHErFPHEeSF

i nterconnect netal over the surface of said second | ayer of
metal over the surface of said first layer of semiconductor

material overlying said at least one first conductive via
created in said at least one first opening created through said
first layer of semiconductor material, said at least one first
conductive via and said at least one first wide-line of
interconnect metal making contact in a first interface area,
additionally creating at least one first slot through said
first layer of conductive material being separated from said

first interface area by a measurable distance.

2. The method of claim 1, said at least one first slot being
separated from said first interface area by a measurable
distance comprising:

a first, a second and a third surface area or a
combination thereof;

said first surface area being a rectangle or a square;

said second surface area being a rectangle or a square;

said third surface area being a rectangle or a square;



sem conductor material overlying said at |east one second conductive via
created in said at | east one second opening created through said second

| ayer of sem conductor material, said at | east one second conductive via
and said at | east one second w de-line of interconnect metal making contact
i.n a second interface area, additionally28reating at |east one second sl ot
t hrough said second | ayer of conductive material being separated fromsaid
second interfaceideeaftbhgaddmiasatcabliefdst anee. bédngTherakflhddwdthchai m 13,
said at | east one second slot being separated fromsaid second interface

area by aipmpasyiabl efdsstanee ¢enpti shBgfiadsti Eshduatseeondaand a third
surface area or a conbination thereof; 27 said first surface area being a

rectangle or a squarer s3id secsfd syrkace area Beifg Bat§ehiangleLhr a2
square; said third surface area being a rectangle or "a square; a side of

sai d firé%céH&fé%@eaé%asgikngtPg&&é#ehng‘Eﬁrétf‘Eﬁ&uEEQQeOLiE?id.at | east
one second conductrve via: ~a side of sSard second surtace area bei ng
parallel with a secon SidS o&,sgid a% | east one second c&gdictlve via, a
side of said BhfrdSsArf 88edaFBarBePRYIpEFarFER RPERYaPERRLYCS| H&THf @sai d at
| east one second conductive via,

third side of said at least one first conductive via;

a side of said first surface area being separated from a
first side of said at least one first conductive via by a
measurable distance;

a side of said second surface area being separated from a
second side of said at least one first conductive via by a
measurable distance; and

a side of said third surface area being separated from a
third side of said at least one first conductive via by a

measurable distance.

3. The method of claim 2, said first surface area having

dimensions of about 0.24 x 0.8 pm?®.

4. The method of claim 2, said second surface area having

dimensions of about 0.24 x 0.8 pm?.



a side of said first surface area being separated froma first side of said
at | east one second conductive via by a neasurable distance; a side of said
second surface area being separated froma second side of said at |east one
second conductive via by a neasurabl e distance; and a side of said third
surface area being separated froma thirdt side of said at | east one second
conductive via by a neasurable distance. 15. The nethod of claim 14, said
first susfditee anechddvohgetaimend) ossidftabodt s@rPdcx Hr8aunm@ving28 16. The
met hod of claim 14, said second surface area having di mensi ons of about

0.24 x (4fne@iodd.offhepdet hodrpfxclaign df,. said third surface area having
di nrensi ons of about 0.24 x 1.19 ~n2. 18. The nethod of claim 14, said first

surface area being separated in an X-direction froma first side of said at
Ieast one second via by a di stance of about 0.2 um 19. The nethod of claim

said.s d el ng_separate X-direction froma
second g?dgﬁg(? sal dg of eas lI%(gnée s%%%(%;%%agbsurgdcestaaﬁ%%cé a%out 0.2 um
20. The nethod of claimJl4, said third surface area bei garated in an

Y- di r ect TRPFF 0T o 7 T X sTHES OF L Qi EF AT ¢ ebfst side © Y3t

one first via by a distance of about 0.2 pm.

7. The method of claim 2, said second surface area being
separated in an X-direction from a second side of said at least

one first via by a distance of about 0.2 pm.

8. The method of claim 2, said third surface area being
separated in an Y-direction from a third side of said at least

one first via by a distance of about 0.15 um.

9. The method of claim 1, said first layer of semiconductor

material comprising a dielectric material.

10. The method of claim 1, said at least one first conductive
via created in said at least one opening through said first

layer of semiconductor material comprising copper.



one second via by a distance of about 0.15 um 21. The method of claim 13,
sai d second | ayer of sem conductor material conprising a dielectric

mat eri al . 29 22. The nethod of claim 13, said at |east one second
conductive via created in said at | east one opening through said second

| ayer of sem conductor material conprisidig copper. 23. The nethod of claim
13, said second |ayer of conductive nmaterial deposited over the surface of
said firkt. |Eyemefhedne Lonbhiot o, nedbd i &l reonjaysr ngt coppdect Pde The

met hod of claim 13, said second wi de-line of interconnect netal overlying

sai d at hLasti HNISEEONLEONREL EVe yhafieyitg said dfhrof Bheet af | east 2
um 25. A nethod of creating interconnect netal, conprising the steps of:

provi di ng.a SAUSIEAL L et £ABL-ORS POI NG Ofpglectrical contact having been
provi ded over the surface of said substrate; creating at |east one | ayer of

i nterconnect netal over the surface of said substrate, said at | east one
| ayer of interconnect netal conprising at | east one interconnect via in
addition to conprisin Q% | east one | ayer, of wide-Iljne in%erconnect net al ,
sai d at 1astiOE F IO Corbin via SYET | yHiGE SaT 0Bt healt HPEC poTHECG!
el ectrical contact_ having _ . ) i

metal overlying said at least one first conductive via having a

width of about at least 2 pm.

13. The method of claim 1, additionally comprising the steps
of:

depositing a second layer of semiconductor material over
the surface of said first layer of semiconductor material,
including the surface of said at least one first wide-line of
interconnect metal created over the surface of said first layer
of semiconductor material;

patterning and etching said second layer of semiconductor
material, creating at least one second opening through said
second layer of semiconductor material that aligns with said at
least one first wide-line of interconnect metal created over
the surface of said first layer of semiconductor material;

creating at least one second conductive via in said at
least one second opening created through said second layer of

semiconductor material;



30 been provided over the surface of said substrate, said at |east

w de-line of interconnect netal overlying said at | east one interconnect
via, said at |east one interconnect via and said at | east one wi de-line

i nterconnect metal making contact in a interface area, additionally
greating at |least one slot through said2af |east one w de-line interconnect
netal being separated fromsaid interface area by a neasurabl e di stance.
26. The net hodewdstt agn 255ecand taeat i nf adndeasivenmatayeal ofver the

i nterconnect metal over the surface of said substrate conprising the steps

of . depositfdge aof ay£id ofe S&ME COAMGRIEL Of @ EEbRiuOVer hieesusf ace of said
substrate, including the surface of said at |east one point of electrical

contact promhaech omes dhersek faees of g sad dh sHbStERL 85 PALY EEHL MG NGk et chi ng
said | ayer of sem conductor material, creating at |east one opening through

d | i terial, creating at |east
poi nt of "4 eI ek Honiael Brourecn BUar-fre ittt defted TR0 008

it qugh St 4 TgeR ore Seh Cortt Sv TP T ale SRttt 1700 a | ayer of

conductive material over the surface of said | ayer of sem conduct or
naterial,iruﬁ%ﬁﬁ?@?%m% and fgleghing said second layer of conductive

material, creating at least one second wide-line of
interconnect metal over the surface of said second layer of
semiconductor material overlying said at least one second
conductive via created in said at least one second opening
created through said second layer of semiconductor material,
said at least one second conductive via and said at least one
second wide-line of interconnect metal making contact in a
second interface area, additionally creating at least one
second slot through said second layer of conductive material
being separated from said second interface area by a measurable

distance.

14. The method of claim 13, said at least one second slot being
separated from said second interface area by a measurable
distance comprising:

a first, a second and a third surface area or a

combination thereof;



31 of said at | east one conductive via created in said at | east one opening
created through said |ayer of sem conductor material; and patterning and
etching said |ayer of conductive material, creating at | east one w de-line
of interconnect netal over the surface of said | ayer of sem conductor
material overlying said at |east one condictive via created in said at

| east one opening created through said | ayer of sem conductor material,
said at |eastsahe Edndbcsbvéavkaaand baildgat keatbnghe wirde bioneref

i nterconnect metal making contact in an interface area, additionally
creating at | east eseosbobutlineughrsai Belagyern obcecanduet bveanmgheniral; bei ng
separated fromsaid interface area by a neasurabl e distance. 27. The net hod

of claim26, said ahikgashreneesShobabgkRtgSapaEatadqgheonsai dquatkerface
area by a neasurabl e distance conprising: "a first, a second and a third

surface area Qrsﬁdgog?iQQEEO?iEQ@r§8§fF§§igrEErE%iﬁﬁrbggglﬁéﬁaw ghng a
rectangl e or a square; said second surface“area beifg a rectangle or a

square; gaidithifd Spriacq ae?.08ingnd L88Lang8aqh.8i99ugig, 32

a side of said second surface area being parallel with a
second side of said at least one second conductive via;

a side of said third surface area being parallel with a
third side of said at least one second conductive via;

a side of said first surface area being separated from a
first side of said at least one second conductive via by a
measurable distance;

a side of said second surface area being separated from a
second side of said at least one second conductive via by a
measurable distance; and

a side of said third surface area being separated from a
third side of said at least one second conductive via by a

measurable distance.

15. The method of claim 14, said first surface area having

dimensions of about 0.24 x 0.8 pm®°.



a side of said first surface area being parallel with a first side of said
at | east one conductive via; a side of said second surface area being
parallel with a second side of said at | east one conductive via; a side of
said third surface area being parallel with a third side of said at |east
gne conductive via; a side of said first2&urface area being separated from
‘a first side of said at | east one conductive via by a neasurabl e distance;
a side of6 sditte sectungd suf fakeimrkd, berid separdtadr faom arszcoadisg de of
said at | east one conductive via by a neasurabl e distance; and a side of
sai d t hidihswiaee &f esodet Y. separ@i@didy.oma third side of said at |east
one conductive via by a neasurabl e distance. 28. The nethod of claim 27,
said first surface area having di mensions of about 0.24 x 0.8 unR. 29. The
met hod of claim 27, said second surface area having di mensi ons of about

navi ng d end ol BN 1o SoErg I s e P AT 5

;Esu ga{hrﬁmqsurf(%:se ggeaabgue{n&ffp}?rf\:tleéj 1|mr\12.an X-direction froma first side

18. The method of claim 14, said first surface area being
separated in an X-direction from a first side of said at least

one second via by a distance of about 0.2 pm.

19. The method of claim 14, said second surface area being
separated in an X~direction from a second side of said at least

one second via by a distance of about 0.2 pum.

20. The method of claim 14, said third surface area being
separated in an Y-direction from a third side of said at least

one second via by a distance of about 0.15 pm.

21. The method of claim 13, said second layer of semiconductor

material comprising a dielectric material.



one second via by a distance of about 0.2 um 32. The nethod of claim 27,
sai d second surface area being separated in an X-direction froma second
‘side of said at |east one second via by a distance of about 0.2 um 33. The
met hod of claim 27, said third surface area being separated in an
Y-direction froma third side of said at29 east one second via by a distance
of about 0.15 um 34. The nethod of claim 26, said |layer of sem conductor
mat er i al2Zorifiré sieighed dv &l ebaim cl hatsridlat 3eagheomet hodond cordweRbvesaid
at | east one conductive via created in said at | east one opening through
sai d | ayera addresetedontdusd Dd st bsaet coapspeh gy coppeligh s34d 36ecdhe net hod
of claim26, said |ayer of conductive material deposited over the surface

of sai d sdihst r&t es SRIESh$h o £ORPEE r 1 BY - cIhSr MBI M@ d-@bpstai m 26, said

wi de-1ine of interconnect netal overlying said at | east one conductive via
having a width of about at least 2 um 38. The nethod of claim2, a side of
said first surface area overlying a side of said third surface area over a

nmeasur a i.stance. 39._.The nmethod of. claim?2 side of said second
U T ace S ea TR yeR of of G G i i R Tl el SRR ol abl
dIStanC?ﬁaterial deposited over the surface of said first layer of

semiconductor material comprising copper.

24. The method of claim 13, said second wide-line of
interconnect metal overlying said at least one second

conductive via having a width of about at least 2 um.

25. A method of creating interconnect metal, comprising the
steps of:

providing a substrate, at least one point of electrical
contact having been provided over the surface of said
substrate;

creating at least one layer of interconnect metal over the
surface of said substrate, said at least one layer of
interconnect metal comprising at least one interconnect via in
addition to comprising at least one layer of wide-line
interconnect metal, said at least one interconnect via

overlying said at least one point of electrical contact having



40. The nethod of claim2, a side of said first surface area and a side of
sai d second surface area overlying a side of said third surface area over a
heasurabl e di stance. 41. The nethod of claim 14, a side of said first
surface area overlying a side of said third surface area over a neasurable
di st ance. 35 42. The method of claim1¥ a side of said second surface
area overlying a side of said third surface area over a neasurabl e

di st ancebedB. pFheided hodeof tbbasnridceaosi deidf sshetrétest ssudf atelared and
a side of said second surface area overlying a side of said third surface
area ovewidenbasdrabl entéstancect 4detdbeotretboingf sahai at27caatsbde of said
first surface area overlying a side of said third surface area over a

nmeasur abi gt d-8bANEEt #Da, THEiHELBOHeQEL CbAEM R¥erdonhdEt0Gi8ahH4S869Rd
surface area overlying a side of said third surface area over a neasurable

di st ance, 46, , Theo Bt hode Of s £Lal Mt 27cofnSL el s $3hdil b ShosUataceyazea and
a side of sard second surface area overlying a side o alrd third surface
area over g mpasyrable dighancs: i f$@A& 885 1o but e fot Moo s

said at least one wide-line interconnect metal being separated

from said interface area by a measurable distance.

26. The method of claim 25, said creating at least one layer of
interconnect metal over the surface of said substrate
comprising the steps of:

depositing a layer of semiconductor material over the
surface of said substrate, including the surface of said at
least one point of electrical contact provided over the surface
of said substrate; patterning and etching said layer of
semiconductor material, creating at least one opening through
said layer of semiconductor material that aligns with said at
least one point of electrical contact provided over the surface
of said substrate;

creating at least one conductive via in said at least one
opening created through said layer of semiconductor material;

depositing a layer of conductive material over the surface

of said layer of semiconductor material, including the surface
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42. The method of claim 14, a side of said second surface area
overlying a side of said third surface area over a measurable

distance.

43. The method of claim 14, a side of said first surface area
and a side of said second surface area overlying a side of said

third surface area over a measurable distance.

44, The method of claim 27, a side of said first surface area
overlying a side of said third surface area over a measurable

distance.

45. The method of claim 27, a side of said second surface area
overlying a side of said third surface area over a measurable

distance.

46. The method of claim 27, a side of said first surface area
and a side of said second surface area overlying a side of said

third surface area over a measurable distance.



