PLESERVING THE ZERO MARK FOR WAFER ALI GNMENT
BACKGROUND OF THE | NVENTI ON (1) FIELD OF THE | NVENTI ON
i fivention relates to preserving the zero alignnment mark for wafer

alignment after wafer planarization

D e mal I el il R A AL " 2

Thi s

and JTor e particularly to preserving

DESCRI PTI ON OF THE RELATED ART U S. Pat. No. 5,496, 777 to
Moriyama describes a nethod of arranging alignment marks used in different
process steps on scribing |lines. U S Pat. No. 5,532,520 to
Haraguchi et al. " describes alignnent marks for the X direction alignnent

of a chip on a sem conduct gfcuEtds 'Byayﬁﬂ GNP TR’ KS conprise recesses
and prOJectlons which are smaller than the X

(1) FIELD OF THE INVENTION

This invention relates to preserving the zero
alignment mark for wafer alignmént after wafer planarization
and more particularly to préserving the primary or zero
alignment mark for processes which use tungsten chemical

mechanical polishing during the process sequence.

(2) DESCRIPTION OF THE RELATED ART

U.S. Pat. No. 5,496,777 to Moriyama describes a
method of arranging alignment marks used in different

process steps on scribing lines.

U.S. Pat. No. 5,532,520 to Haraguchi et al.

describes alignment marks for the X direction alignment of a

chip on a semiconductor wafer. The alignment marks comprise'

recesses and projéctions which are smaller than the X
directional width of a grain on a metal film or the average

particle size. The projections may be formed by an
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directional wdth of a grain on a netal filmor the average particle size.
The projections may be formed by an 2
i nsulating | ayer forned on the senm conductor substrate. U. S.
Pat. No. 5,270,255 to Wng describes a nmethod of netallization of an

integrated circuit wafer which provi de€ good st cover and mai ntains a
useful al i gmesdatingr RayRr feamedoAR (20 %Wl?ﬁﬁéﬂgﬁ?QJ§qﬁ¥§§§§%'conductor
substrate and at [east one |ithography alignment cross mark opening
structure are forned. US. Pat. No. 5,627,624 to Yimet al.

descri bes an integrq}ggi%Fécuhg.tgs 7665§§|€bf néﬂdéggyyyéénaﬂﬁethod

optim zation. Atest T *usrng”ali ghnent mark shapes, sizes, and

gggf:?isbiez }%Sqn%%i%gg'igfation of an iHtSgrEeta &Prcwit Qrasl0 Wiidwu et al.

preserving alignnment marks after chem ca

mechani cal ;‘}‘r&)ﬁi@éﬂ%dﬂ B4 ep ‘ébeé&aggt antinglevntaindien fuseiul alcgroferte

cont act vi eticle. . Pat. No. 5,640,053 to Cal dwel |

descri bes giari NVaitsa epan oneaentbicgnopehingrko the semiconductor
substrate and at least one lithography alignment cross mark

opening structure are formed.

U.S. Pat. No. 5,627,624 to Yim et al. describes an
integrated circuit test reticle for alignment mark
optimization. A test reticle using alignment mark shapes,

sizes, and depths is described.

U.S. Pat. No. 5,705,320 to Hsu et al. describes a
method of preserving alignment marks after chemical
mechanical polishing using a clear out window in the frame

area of the contact via reticle.

U.S. Pat. No. 5,640,053 to Caldwell describes an

inverse open frame alignment mark.

U.S. Pat. No. 5,271,798 to Sandhu et al..describes
a method of selectively removing material from the alignment
region of a wafer. Methods of confining etching materials

to the alignment region are described.



U S Pat. No. 5,271,798 to Sandhu et al. describes a nethod of selectively
renmoving material fromthe alignnment region of a wafer. Methods of
confining etching materials to the alignnment region are descri bed.

SUMVARY OF THE | NVENTI ON Ali gnment mar ks
are essential in photolithographic procesging of sem conductor wafers for

aligning the various masks usadss At raEn 1iyER®EEeRt | evel s of netal | urgy
and conductors to the wafer. As various processing steps are conpleted,

care nust be taken to insure that the alignnent narks remain visible so
that they can be used for subsequent processing steps. Fig. 1 shows a

typi cal sem conduct orAl igrimentl Gnarks e wessahtgaidedn pbgtohithographic
device region 14. Fig. 2 shows typicalt alignnent marks 22 forned in an

al i gnnent repyboesaingf of heemigendutorTysifiess| forhaligniganthe Warksus$2 have
sharp edges which can be detected  automatically in a tool such aé a wafer

stepper usecBasks prefete PakteTHeldS RS (RTCHEr OF m&PLIUFRBCRRSI ng of ten
Compr S ERSabtL e Lot FRESRRESES /5% Bhe b5 ek o, PRRBRLARR, Cf et
the alignnﬁ@émﬂfﬁ%@d, care must be taken to insure that the alignment .
marks remain visible so that fhey can be used for subsequent
processiﬁg steps. Fig. 1 shows a typical semiconductor
wafer 10 having two alignment regions 12 and a device
region 14. Fig. 2 shows typical alignment marks 22 formed
in an alignment region 12 of the wafer 20. Typically the
alignment marks 22 have sharp edges which can be detected
automaticélly in a tool such as a wafer stepper used to
project mask images onto the wafer, Wafer processing often
comprises deposition of transparent layers of dieléctric
materials 24 such as silicon oxide or the like. After
deposition of these transparent 1ayers_the alignment marks
22 are still visible ané can still be detected using.

automatic means.

As shown in Fig. 3 metal conducting layers 26 are
deposited on ‘the dielectric layers 24. These metal
cqnducting layers 26 are opaque and reflective and make the
alignment marks 22 unusable unless steps are taken to

preserve oOr recover the alignment marks. One method of



22 are still visible and can still be detected using automatic neans.

As shown in Fig. 3 netal conducting |ayers 26 are .deposited on the
dielectric layers 24. These netal conducting |ayers 26 are opaque and
reflective and make the alignnment marks 22 unusabl e unl ess steps are taken
to preserve or recover the alignment narks. One nmethod of

4 th | K t t the  diel.ectric in the

a1 onmont | rEETERF TS, Bt 12 TRt 2o288,38: FEdetsl SRR Fig. 4. With
this met hod,. a o} qﬂg%

chgi1cal %aﬁ?%gi d?wgﬁlng, &' rtﬂthg§§%éeghef éggllgnnent

mar ks 22 SOaéBéélwéy $§S§nmﬁ{ fﬁptﬁ éenqss @3t LHDZERELRSE K ShowdkesHOWN i N

Fig. 5. : is a principle objective of this i nvention to

provide a ”B&ﬁ@éq@én@rﬁ@ﬁéﬂlmzﬁiﬂml&h Mkl abtRithNeéwémidslyers have
been deposited and the wafer has been planarized Thi s
obj ecti ve imseahémiyal pqlihhxng;laa;.@ashnmkethelaggesobflhhera&ignment
dlelectrlc prior to the deposition of

marks 22 so that they lose effectiveness as alignment marks,

as shown in Fig. 5.

It is a principle objective of this invention to
provide a method of preserving alignment marks after metal
layers have been deposited and the wafer has been

planarized.

This objective is achieved by depositing a thicker
layer of intermetal dielectric prior to thg deposition of
the metal layer. The metal layer is then deposited followed
by planarization of the wafer. Since the dielectric is
still in place in the alignment region the alignment marks
ara protected during the chemical mechanical polishing
operation. The metal and dielectric are then etched away
from the alignment regions of the wafer leaving the

' alignment marks in their original condition. The next
layer of metal is then deposited and conform to the shape of
the alignment ma:ks'so that the alignment marks can still be

detected to align the wafer for subsequent process steps.



the netal layer. The netal layer is then deposited followed by

pl anari zation of the wafer. Since the dielectric is still in place in the
alignment region the alignment marks are protected during the chem cal
nechani cal polishing operation. The netal and dielectric are then etched
~away fromthe alignnment regions of thedwafer leaving the alignment marks

and. conform Lo ¢ e shape “BFEFt RESGR piteh ol s e ol i gnont

marks can still be detected to align the wafer for subsequent process

st eps. 5 BRI EF

DESCRI PTI ON OF THE DRAMINGS shows a top suffcel o?hQV‘ﬁafe{'OQhédu'ixfx&C@waf a
waf er showi ng two alignnment regions. Fi g. shows a cross
section vi exn Ddnmén€l t@porE. region of a wafer shomnng allgnnent mar ks and
a layer of  dielectric. Fig. 3 shows a cross section view of

an alignnent region of a wafer with a |l ayer of netal deposited on the
| ayer of dielectric.
Fig. 2 shows a cross section view of an alignment
region of a wafer showing alignment marks and a layer of

dielectric.

Fig. 3 shows a cross section view of an alignment
region of a wafer with a layer of metal deposited on the

layer of dielectric.

Fig. 4 shows a cross section of an alignment
region of a wafer with the dielectric cleared from the

alignment region before the layer of metal is deposited.

Fig. 5 shows a cross section view of an alignment
region of a wafer with the dielectric cleared from the
alignment region before the metal is deposited after

rlanarization of the wafer.

Fig. 6 shows a cross section of an alignment
region of a wafer after forming a layer of dielectric and

depositing a layer of metal.



&

Fig. 4 shows a cross section of an alignnent region of a wafer with the
dielectric cleared fromthe alignnent region before the |ayer of netal is
deposi t ed. Fig. 5 shows a cross section view of an alignnment
region of a wafer with the dielectric cleared fromthe alignment region
before the netal is de 05|ted after Ianaplzatlo of tqe waf er .

Fig. 6 shows a crossFifct 7oRPBYS A SFPRPMRAAtIGRS oﬁmma &QMFEF after

formng a Ia%_ of d|eIe tric

6 n of RoUA Src?gg rs%%f£05|tlr%%?%flééﬁﬁéﬁte 5g|dn of a wafer
after formggﬁ ﬁﬁsg 2Chafef! 68 hbtay, d&p@g%%&ﬁmﬂn@y%e%a@%&a' and

pl anari zi ng OWs a cross section of an
al i gnnent region of a waf er after planar|2|ng t he wafer and renoving
dielectric fromthe alignment region. Fig. 9 shows a cross
section of an alignneng. BeghéwsOh erded esecficti ofl amardldighgenite waf er,
renoving dielectric fromthe alignnent region, and depositing a
subsequent rlegjen of mewafer after planarizing the wafer and removing

dielectric from the alignment region.

Fig.. 9 shows a'cross section of an alignment
region of a wafer after planarizing the wafer, removing
dielectric from the alignment region, and depositing a

subsequent layer of metal.



7 DESCRI PTI ON OF THE PREFERRED EMBODI MENTS Ref er
now to Figs. 1, and 6-9 for a description of the preferred enbodi nent of
this invention. Fig. 1 shows a top view of an integrated circuit wafer 10
having a device region 14 and two alignnment regions 12. The device region
14 of the wafer is the region where the infegrated circuit devices will be
fornmed and interconne%E%EBIHT%QNHQQyﬂﬁ@nPRﬁfggﬁgﬁSEHEOQEMENESwafer are
reserved for alignnment marks. Fig. 6 shows a cross section view of one of
the alignnment regions 12 having alignment nmarks 22 fornmed therein. In

t hi I I fofirst 1 terial .2 . tal, h

boen doposi ted i’ or dUTE T O L AR figenBl BcPy EOEeE 1SS CHEWE G
n dep: b aridtet i Bsror !

R R S e I

material, V&f ew L& Sad | {tedrHtla R #loudieligebEl £0 hﬁ§v?x|?&”a ed&hece anay

from the alr'gnment regions 12 in order to preserve the altgnment marks 22
and i s not ShoMsn ity Rikd Hvo alignment reghohadyeR.Of TEECAEY 68NERIGE G-

material 29, such as a netal, is then deposited in order to form

conducti ng 1l ttnslatafar idetiaetiegdonegheneothéhintageated ncideuit
devices will be formed and interconnected. The alignment
regions 12 of the wafer are reserved for alignment marks.
Fig. 6 shows a cross section view of one of the alignment
regions 12 having alignment marks 22 formed therein. 1In
this example a layer of first conductor material 28, such as
a metal, has been deposited in order to form conducting
electrodes for the device region of the wafer. A layer of .
first intermetal dielectric, such as silicon oxide, has been
deposited on the first layer of conductor material, however
this first intermetal dielectric has been etched away from

the alignment regions 12 in order to preserve the alignment

marks 22 and is not shown in Fig. 6.

A layer of second conductor material 29, such as a
metal, is then deposited in order to form conducting
electrodes for ‘the device region of the wafer. In tﬁe'
device region of the wafer, not shown here, the layer of
second conductor material is formed on the layer of first

intermetal dielectric. In the alignment regions, as shown



device region of the wafer, not shown here, the |ayer of second conductor
material is forned on the layer of first internmetal dielectric. In the

al i gnnent regions, as shown 8 in
Fig. 6, the layer of second conductor mategfial 29 is deposited directly on
the layer of first conductor material 28." The layer of first conductor

mat eri al 28ian#ighe6l aybe layeseuhrskcond rsnguateremaier2elcdff 48mto the

shape of the alignnent marks 22 so that the alignnment marks can still be
used for acéepesétefli girentlvfon Hebewataxey ph figst seppugsoy maspeial
st epper. The steps that follow are the _k steps.in.this
i nventi on oR8a nEbBoda¥Y8T pPESEINRL FORFHENRT Material Eé agﬁoaﬁeiﬁaﬁﬁ§. 6,

the alignment marks .22 are formed in, | i nt .region ayien

sidewal I s aR¥ éeSBPPoﬁ?n?ﬂ‘éj‘%i‘&%W’r%f r?a??i%%&g’%&‘e&t%gﬁ E%EP bE gne |

t hi ckness. Lrst | ckhess i i g ' eRaabeyl 136500 and
44, 000 Apgs}:igﬁsn;"e.hgxfn%még g%o%x% %\éﬁi %g)?@ﬁfﬁr ?%%Wgsgggng%?lnt eP%et al

di el ectric 3Qegh¥rNdciupseensh { SSf tHe wigRasiined @ven Ehen aweq Of
second conductor material 29. e second internetal dielectric 30 is a
materi al sugRfas sz&hggn oxide or the |like. The second thickness is

i ncreased over that ich is often used for a second

The steps that follow are the key steps in this
invention of a method to preserve alignment marks. - As
shown in Fig. 6, the alignment marks 22 are formed in an
alignment region 12 having sidewalls and a bottom, the\
sidewalls having a depth 38 equal to a first thickness. The
first thickness in this example is between about 36,000 and
44,000 Angstroms. Next, as shown in Fig. 6, a layer of
second intermetal dielectric 30, having a second thickness,
is deposited over the layer of second conductor material 29.
The second intermetal dielectric 30 is a material such as
silicon cxide or the like. The second thickness is
increased over that which is often used for a second
inﬁermetal dielectric so that the second thickness is
between about 18,000 and 20,006 Angstroms less than the
first thickness, which is the depth of the sidewalls of the
alignment region. In this example the second thickness is

between about 20,000 and 22,000 Angstroms.



intermetal dielectric so that the second thickness is between about 18, 000
and 20,000 Angstrons |less than the first thickness, which is the depth of

the sidewalls of the alignnment region. In this exanple the second
thickness is between about 20,000 and 22, 000 Angstrons.
9 ' Next, as shown in Fig. 6, a Iayer of refractory netal 34, such

as tungsten, having a thickness of between about 4000 and 5000 Angst r ons

i s deposited on the | gygg, ofs SRGANGH @t%rngtag Qh?é?céflﬁeﬁgacibf? exanpl e
describes a |ayer of refractory nmet al deposrted on the |ayer second

intermetal géehecsa)csB6h dhosengdtidd,ethavingha ghickness oecbgtweent hat the
nmet hod of this invention will also work if a |layer of other netal or

anor phous saboabn4080 &rdpo500edimysttrdume dsedepbsitedr ont thedlayectofc 30
instead of the layer of refractory netal. The refractory nmetal 34 is

typi cal |l y usedond interm¢talmﬂx§ieqtnuwe3@evr@éJSegsémpée degseribedra not
shown. Next, as shown in Fig. 7, the wafer is planarized using_a nethod

such as chehPes¥ ﬁﬁcﬁéﬁ?%@ﬁOIXKWQQﬁﬁrif dﬁﬂQ§1§F§nSP|f§?|BﬁYFEnﬁﬁes t he

fract tal = 34 fromt f he | d tal
i ol oot 14 SConfcTRTERARER b A4 o0 amaPesabkoh oMot Rs th PBFoVi ng.

the netal f&gfltrec8£ﬁ§&¥m¥ﬁa£(%Hénhethod of this invention will also

work if a layer of other metal or amorphous silicon is
deposited oh the layer of intermetal dielectric 30 instead
of the layer of refractory metal. The refractory metal 34
is typically used to fill via holes in the device region of
the wafer, not shown. Next, as shown in Fig. 7, the wafer
is planarized using a method such as chemi;al mechanical
polishing. This planarization removes the refractory metal
34 from the top surface of the layer of second intermetal
dielectric 30. The dishing effect of the planarization

helps in removing the metal from the alignment region.

As shown in Fig. 8, a resist mask is then formed
protecting the device région cf the wafer and any refractory
metal remaining in the alignment region of the wafer is
etched away. The second intermetal dielectric is then
etched away from the alignment region using dry etching with
an etchant of CHF, + CF,. The etching method and etchant
are chosen to provide a strong oxide etch, which also helps

to remove any remaining metal or metal residue.



As shown in Fig. 8, a resist mask is then formed protecting the device
region of the wafer and any refractory netal remaining in the alignnent
region of the wafer is etched away. The second internetal dielectric is
then etched away fromthe alignnent region using dry etching with an
etchant of CHF[err] + CF[err]. The etching t hod and etchant are chosen

to provide a strong oxide etch, whjch also helps to. renqove gng r emai ni ng
met al or metal residudS shown in Fig. 9, a layer of third conductoyg

h [ 1 9. . I f jrd d i al, , h
21 umi num COBBEEE bR A THRER 5 S PyBI OPRRTRST GRq4e"Rai OF) &1 TSRt hen

be deposited.o | t r e pr r In the
al i gnnment ?gg?%%gfhé@%géeerrﬁ%?e%ﬁ zgécrg_nguci (?%ar(raiﬁg' g%?éFHSgBi Sﬁgeﬁgg?tred
directly onghferhaysli GhmSRe ARsk €O MG G rEledvicd. 29n kRe hhignABHROd the
| ayer of second internetal dielectric protects the alignnment marks during

the chem categeehathéalayep! oshiir dpeiriuctivr M e¥d@andsi Ascaepbalited
dielectric is then etched away and the alignnent marks are preserved after
deposition airébelyagertbhé layer abrebhoiret comidectding material 29. Winl e 't he
i nvention has been particularly shown and described with reference to the
preferred etbbdimebhbed therbkayerioef widdonsk imteemetedddigleltsdcskilled in
the art . '

protects the alignment marks during the chemical mechanical
polishing operation. The second intermetal dielectric is
then etched away and the alignment marks are presexrved after

depbsition of the layer of third conductor material.

While the invention has been particularly shown
and described with reference to the preferred embodiments
thereof, it will be understood by thcse_skilled in the art
that various changes in form and details may be made without

departing from the spirit and scope of the invention.



that various changes in formand details may be nmade w t hout departingh_
fromthe spirit and scope of the invention.

11 1. A nmethod of preserving alignment nmarks, conpri S|nUﬂinc£"@Llwml£”ng a
S *

sem conduct or wafer having alignnent regions and device reuyi ;

provi ding al i grf&¥S narks formed in said &l gnment regions; f or mi ng
a patternedll akemethodi 0§t presritnimion @ ignmend| maghkssacdmprighngnt regi ons
and said device region of said seniconductor wafer; formng a | ayer

of first intermePEPVEHEERSCR religondsicEon wpderohayvipgt atdgpmeRrtng materi al ;
clearing said first iatgrnetal dielectric fromsaid alignnent regions; -
fornmi ng a phBPEPREICPAYEFVHFE SRS fonducting naterial on said ali gnment

regi ons and sai d_device regions Qqf i L.canduct.at r eby

form ng aIignnenPr?gbﬁﬁﬂ% gdﬁ 9%%??5%%5%5 ??H@%?hq§ %gﬁgrgﬁﬁgﬁﬁﬁggs;

formng a Iggﬁéoﬂg.second internetal dielectric having a second thickness
nt

on said align fegi ons and said device regions of said-seni conductor

waf er, wherein sabgdm$R§080pathi SldieInyexr RA VAR takentutdi8@0mandr281000
Angstrons |l ess than said first thickness;
' on said alignment regions and said device region of said

semiconductor wafer;

forming a layer of first intermetal dielectric on said
layer of first conducting material;

clearing said first intermetal dielectric from said
alignment regions;

forming a patterned layer of second conducting material
on said alignment regions and said device regions of said
séﬁiconductor wafer, thereby forming alignment regions
having sidewalls with a first thickness;

forming a layer of second intermetal dielectric having
a éecond thickness on said alignment regions and said device
regions of said ‘semiconductor wafer, wherein said second
thickness is between about 18,000 and 20,000 Angstroms less
than said first thickness;
| depositing a layer of refractory metal on said layer of
second intermetal dielectric;

planarizing said semiconductor wafer after dépositing

said layer of refractory metal;



L)

depositing a layer of refractory metal on said |ayer of . second intérmetat—

dielectric; pl-anari zing said sem conductor wafer aft alh
said layer of refractory netal; ' ﬁm"fmmw“@&{”"!
form ng a photoresist nmask on said wafer after planariziny Sal .
wherei n said photoresist mask covers sal@ device regi ons and does not

cover said alignienmingeg photoresist maskron said. waigy wftemy said
refractory nmetal fromsaid alignment regions of said wafer using said

phot or esi st pi@sierizing sgiéhwadeawahesain SaitdmPETIEamMafk R8T from
said alignnent regions of said wafer using sai d photo egéft sk;
renovi ng saisPithA&FHIES FLIARER, aRAgdoes nOE LYY SPHLR TP ayer of

third conductin na&ggiaL onf%aLd waf er . 2. The method of claiml
wherei n sai d§8 i $5282"8%%&éni conduct or wafer uses chenical mechanica

Tetal 5 a | ayer STRURANEY Bairgesthrohh Aeta LM IR A5 and
5000 AngstrQ@yions of said wafer using said photoresist mask;
etching away said second intermetal dielectric from
said élignment regions of said wafer using said phqtoresist
mask;
removing said photoresist mask; and

forming a patterned layer of third conducting material

on said wafer.

2. The method of claim 1 wherein said planarizing said

semiconductor wafer uses chemical mechanical polishing.

3. The method of claim 1 wherein said layer of refractory
metal is a laver of tungsten having a thickness of between

about 4000 and 5000 Angstroms.

4. The method of claim 1 wherein said first thickness is

between about 36,000 and 44,000 Angstroms.

5. The method of claim 1 wherein said second thickness is

between about 20,000 and 22,000 Angstroms.
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4. The nmethod of claim1l wherein said first thickness-+s—between—about—
36, 000 and 44, 000 Angstrons. 5. The nmethod of claim 1l wherein said

second thickness is between about 20,000 and 22, 000 ﬂ'l“u Il

13 6. The method of claim1 wherein said etchlng amayTulﬂH“ﬂ M I"“H

intermetal dielectric fromsaid alignnent reglons uses dfy ktching With an
t ha im1l wherein said

h f- .
éégoﬁgtiﬁtegﬁtﬁgérk8§865£$¥r%l? s%l?%ﬁﬁ?%ﬂa%ﬁég Et°§1n7h3wﬁ¥tﬁ88dof claim1
coppor | - Get e ekl SPPEUCHLY SRPleady pl1Gnh@E! pBG1BT U
material i sygelayey Q%cﬁ?ﬁ?uﬁlﬂﬁtﬁﬁ'@i?hant W} clfe peéRod of claim 1

wherein said |ayer” of fi i nt er net dielectrid is a*layer of silicon
oxi de.

7. The method of claim 1 wherein said second intermetal

dielectric is silicon oxide.

8. The method of claim 1 wherein said layer of third

conducting material is a layer of aluminum copper.

9. The method of claim 1 wherein said layer of third

conducting material is a layer of opagque material.

10. The method of claim 1 wherein said layer of first

intermetal dielectric is a layer of silicon oxide.
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14 11. A nethod of preserving alignnment marks, conprising: provi di ng
a substrate having alignnment regions and device regions, wherein said

al i gnnent regions have sidewalls having a first thickness and bottons;
providing alignment marks fornmed on said bottons of said alignment

regi ons; formng a layer of internttal dielectric having a second

thi ckness ofsahdnath88MBE! pf £ APMAM ;IAENICHaTRs, T @gfg??fsﬂfz sai d

sem conduct or wafer, wherein said second”™ thickness is ween about 18, 000
and 20, 000 Angstppevileng atHavsadtt Havihg RlcknRsat regiongeggéiting a

| ayer of refractory netal on said layer of internetal dielectric;

pl anari zi ngdenidesnbgionsg; wherein fsarid g ignpleatoregtishsnBatkeon sai d
substrate after planarizing said substrate wherein said photoresi st nask
does not cosidewallisahéyimend fixgtonhictknesisd apdbbotsons; et chi ng away
said refractory metal fromsaid alignnent regions of said substrate using
sai d phot or esi st PRA¥k4ing alignmentdagnksy Ioamed snesaddabotitemecefic from

said alignnen rfgion of said wafer using said photoresist mask; and
renmovi ng sa?ﬂléhﬁ PRUFHE TRIKCRS:/ 12, The nethod of claim 11 wherein said

substratg 's a forming a layer of intermetal dieiectric having a
second thickness on said alignment regions and said device
regions of said semiconductor wafer, wherein said second
thickness is between about 18,000 and 20,000 Angstroms less
than said first thickness;

depositing a layer of refractory metal 6n said layer of
intermetal dielectric;

planarizing said substrate;

forming a photoresist mask on said suﬁstrate after
planarizing said substrate wherein said photoresist mask
does not cover said alignment regions of said substrate;

etching away said refractory metal from said alignment
regions of said substrate using said photoresist mask;

etching away said intermetal dielectric from said

alignment region of said wafer using said photoresist mask;

and

removing said photoresist mask. ) OB )
: - _ * ¢ L M s =

12. The method of claim 11 wherein said substrate is a

semiconductor integrated circuit wafer.
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sem conduct or i.nt egrated circuit wafer.
15 13. The nethod of claim 11l wherein said planarizing-sat-ed——substrate
uses chem cal nechanical poli shing. 14. The nmethod of claim 11 wherein

said layer of refractory metal is a layer of tungstemumwrlmm‘ Ss
of between about 4000 and 5000 Angstronss 15. The f
wherein said first thickness |s bet ween about 36, 000 and ‘44,008 Aﬁgsfrons.
16. The met hod_ of cIa|n111 i.d _secaond thi SsS.is_.between about
20, 000 and 221%)00“2\%9‘%?'?‘6‘?& 7'“‘1“‘rﬁ& P@Fﬁ&d%?aéﬁ PRABaT LR Road
etching away sai d ernetal Cl 5 ment regi ons uses
dry etching %ﬁ#%ﬁ%ﬁpétéﬂﬁﬁt Jéhﬁ[erf?ak gEP ?b?lghkgg The met hod of
claim1 wherein said |nternetal dielectric is silicon oxide.

14. The method of claim 11 wherein said layer of refractory

metal is a layer of tungsfén having a thickness of between

about 4000 and 5000 Angstroms.

15. The method of claim 11 wherein said first thickness is

between about 36,000 and 44,000 Angstroms.

16. The method of claim 11 wherein said second thickness is

between about 20,000 and 22,000 Angstroms.

. 17. The method of claim 11 wherein said etching away said
"intermetal dielectric from said alignment regions uses dry

etching with an etchant of CHF, + CF,.

18. The method of claim'1l wherein said intermetal dielectric

is silicon oxide.



