; @\e3e7M| | }<~:v~"~6 T"& 1 Method of planarizing a surface of a

sem conduct or wafer Technical Field [1] This invention rel t hod
of planarization of a sem conductor wafer surface mhich.plmWBﬂmmammﬁ%mbeen
rendered irregular due to the underlying |levels. Specifica ) hod
"concerns the use of photolithography to substantially planariZ&°8N
irregul ar surface of the wafer. Backgrdund Art [2] As the size of VLS
-devi ces decreases, the_circuit conplexity and nunber of _interconnects

i ncreases, Yethedi@f phanatizing| ar anrfaceof ppofemieanducteE, ¥AERE pet ween
cell and periphery area on the device. Such topol ogical variances al so nake
patterning, |lithography and etching processes nore susceptible to errors
and failures or render unacceptable to quality control as these processes
requires the wafer surfaces to be planar. [3] Crcuit patterns are etched
onto each layer of the wafer resulting in the |ayer surface becom ng

st epped imdchniicg ar@diaow pl at eaus. The stacking of a subsequent |ayer atop
this patferned Tayer results in irregular top surface whereby protrusions
ari ses due to the underlying high plateaus, and recesses due to the

under | yi | ow p a I: Th - pl apari_t e to r.f i.S..al so
caused bgﬂl]he curir}ﬁl&gt ?L\ilgehér%—o& :ﬁ%ﬁ%% oPgafl %h%@ndglftl Flﬁéalrg\%glté}.%n U
V~-M G o Heneemiasniduetumbesfetr wudetdos nghiohepdamacitinghbevelesn

i ncreases, the degree of planarity of each | evel nust be, observed strictly
so that BFRLPpEATOSITFEINLIAS pP&%ar. tP5] BR i oS ARt hBdE Inavke Bees -

enpl oyed I i t f , t PN i

cheni cal -%ﬁ%%l%ﬁoﬁm%h?{%%ﬁlﬁoﬁé@n " bl chography oo
process doesuisttatdwldy ®loowgiisteentn glraeanilayr clunflaces wff dbe waifelr .may
vary according to the underlying density of interconnect structures. A
thicker dielectric layer is usually laid to overcone the effects of the
under | yi ng topol ogi cal effects, thus reducing the total nunber of |ayers
possi ble in_a given thickness of a sem conductor device. [6] Additionally,
t he conbiBagkgrould Axdhi cal di ssol ution and mechani cal abrasion used in a
CWP process may also results in scratches, corrosion and residual slurry.
Severe wafer-to-wafer variations in dielectric thickness due to systematic
changes i[l2 ICMP pbsi sher ad z@asof h&Iriflinbae v b e paldercy epald shethe ncieases i s

al so a problem_ .Hence rocess must be close%é nmoni t or ed %hroughout

the CVP
the pol i S eﬁ‘r’otcyes%ﬁ%nﬂg’ﬁﬁﬁﬁst%éfd eI T dtVFER2E55be IFP0dEEY.  Thi s

i ncreases mpriosiust | ©91695Hh8edNdol adpdiidiE sl tder fabeheas i pRtREYhPRNL needs
to be recaljbrated after each lot of wafers is processed. [7] Generally,

phot ol i t GGt RFBLOLS N &F 920 Wt dhe e vigeer s Seich Hersdiddsivdudtadri angiesr i nt o

patterns..sRho i i 1 ight=- L eLl knitial ly dn )i guid or

sol ubl e &ﬁ%tégé§;éﬁ%ﬁﬁ%ﬁ%+éﬂw&ﬁgﬁgiﬁé%xzxggéu%ggbgnpiE%F% g%eg Sg?%ﬁcular

wavel engtsusafertthid lspest ramjotheaphofasbusesi ve regded pokyoeptsed eard

become ISPl e, bt T, e dILset 6540 BOLY™LESE: S PRRLOT Seke O
surfaces to be planar.

[3] Circuit patterns are etched onto each layer of the
wafer resulting in the layer surface becoming stepped into
high and low plateaus. The stacking of a subsequent layer
atop this patterned layer results in irregular top surface
whereby protrusions arises due to the underlying high

plateaus, and recesses due to the underlying low plateaus.

[4] The non-planarity of the top surface is also caused

by the cumulative non-planarity of all the underlying levels.
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3 top layer according to the circuit patterns. Etchants may then be used to
etch the exposed parts of the layer. The photoresist |ayer may then be
-dissolved. [8] There are attenpts to use photolithography to achieve

pl anari zation as disclosed in the following prior art. [9] US-6, 280, 644
‘(Martin, et. al.) by Agere Systens di sclosed a nethod of planarizing an
‘irregul ar surface of a sem conductor we&fer conprising the steps of applying
-a photoresist material over recessed area and protrudi ng areas of the

i rregul af'SifiSraces atd e nptByPhg ot BT ¥ hegRephy teF SuIeRET g y Legitdve
por ti ons ;6fc thesdlot eresi il g L OMuRr Qi1 4k PO AT @3S @écxghqe'vrerle Lo g face.
The photoresist is then eté%ed and t'he etching proceeds partially into

prot r udi wpsaress oft tiled lir segdihart $lvef apeerimb@it Cerverlalilsy plishias.prior art
process includes applying photoresist on a dielectric layer that exhibits
effects of an underlying interconnect structure topography. The applied
phot or esi{®] i s tVepidneamedhaidsh laté gheefoga dyied h0obDEhERE EePraGess.
Thi s met hod does not achi eve planarization by etching the photoresist and
di el ect r SUNERH al'de NPT e GAMRRN p&HI9iSH ng Nhe COEEHR | TREGDRBA Cadr f ace
to pl anaporingl i eGP [ 14byb5e6, 040 828 (Pl EAdyhY chltientne cue
Technol ogi es di scl oses a nethod of planarizing a photosensitive nmaterial,
such as g@nolussy eslosts opeér pnovidegud arcoswr ifsicen bf pEl eseant conpduck ot hwaf er .
The steps _include, .firstly, passing radiation through.a first glass nedi um
and secoRd AT RaGtuMaYs H&H Yad Noh ¢ g dLF #ﬂlpﬁeqﬁéiﬁ§ﬂn9ﬁ umis

interfacagpdidbrimect ! Wid-uedhpdy , Thep, dheckadi Aionedepm 14hjde filuid
medi umis passed onto the photosensitive material which is intérfaced with
t he secon@udediXimled expesecYhECHM6t osesiad iachat efi athe 12hdghéviingst and

second ' t 0S it i.al r ti o rption
oer 1 ci capeogaRey B EREROSIRS SKRRE e, YRR BB DTERERS
pl ane of polsaipiet dsersigivea nhtieknalss NéExt, sthecexposedrphietagensitive

material is etched to the plane. The first and second nedia may each have

equal or different refractive index to allow mnimal refraction to occur

during ragjati oma@i PIEARE By UNEAET BLRKPASHI BnOb £t RRcRAREESBASLI Y 1BRt eri al
so that the photoresist nmay be etched to a pl ane. [13] Objects of Invention
[ 14] Qur angvemerbandggdavabirgstionef isedentn y apl GMAr ieo sess cardducrdsonaf er

f | ol i h hods. wi th i £§ng, OVP finishi
equi o e TR gt e s et o B ST Rt ) ERY<hea f or

phot ol i t egeapti -wd f @ngemifatofom@diia coNbleatiraa WhhckabEsactdwe to
coefficients to achi eve planar exposure in order for the photoresist to be
etched t §YStEMaRdC CRERIES par CMEUPRLLSBuLabeodss $hendeabsdr 91t ade&si de an

etching pagesedt Hakrehehes 1ROEN sLhe PRYLALES! ShedRd,t REdichirepibleslsayer
at substantially the sane rate in order to achieve a planar wafer surface.
must be closely monitored throughout the polishing process
and adjusted for each new device to be produced. This
increases production costs and lost time as the fabrication
equipment needs to be recalibrated after each lot of wafers

is processed.

[7] Generally, photolithography is used to etch the
layers of the semiconductor wafer into patterns. Photoresist
is a light-sensitive material, initially in liquid or soluble
form, i.e. highly flowable. Upon exposure to light (or a
particular wavelength of the spectrum) the photosensitive
liquid polymerises and become insoluble. Light may be

directed to polymerise the photoresist on those parts of the



5 Summary of Invention [17] The present invention discloses, as a general
enbodi nent, a nethod of planarizing an irregular surface of a sem conductor
waf er wherein a |ayer of photoresist is first applied on the irregular
waf er surface to evenly coat over the undesirabl e topographic features of
"the wafer so as to provide a top surface of the photoresist |layer that is
substantially planar. Then the photoresist and dielectric |ayer are etched

-at substantially the sane rate. [18] The flowability of the photoresi st
enabl es ﬁPH(ﬁ%ﬁ%%V%ﬁF?ggbﬁgié@ Jﬁ“%nﬂlgﬁPéEdpé¢éﬁr¥ﬁb ir?EﬁBPﬁstﬁﬁ&

surface §Qeachi@Vasaas¥Rstanti abhy Rik@Raled Opa St f 8¢enEhe PROL OF egingt

| ayer and the dielectric |ayer underlying the photoresist nmay preferably be
et ched f phofteregisitl lelyernt magkhden b disslodyed.i s desirably reduced for
fabrication of subsequent |ayers. [19] In one enbodi nent, the etchant may

i ncl ude any one of oxide etchants, poly-silicon etchants, netal etchants,
phot or esi[gt] et cheié e ande patyemptde ebchiast phoeblédhbgrabhgns ot Aehaefre Oxi de
etchants may be enployed faor etching dielectric material while poly-silicon
and et aPléf@rafesd 1rgy ASe CdRsiloped for tdechiond oMayer #rdcipaitded of
conductive structures or material. Brief Description of the Draw ngs [20]
Qur photoresist etching planarization nethod may be described in fuller
detail wilthlref U8n6e280, 64d f ¢Mhaowiimg e6.drali hgdyvsAgeed f Bgseraspl es

illustgati d which t to.b trued delimti t
of the 1 FUGKICORaT AREGRr PEt §1PEG RO Comibd EH L4 heopF beResoras 1

capabl e @lemiddddicloghoysréd LAHSr8€ChhongheVidepaie d1 r agH1afi dPP a
surface of a wafer; FIGURE 2 shows in cross-sectional view the irregular
top surf RbeteEiesd scomatar vk IPfbtvresssed FTEURENG BRORWSUAANY areas

Cross-seqtd ' etchi f t 1 S I ctric
| ayer; a%glg?%%Rékggghgﬁg fﬁn%$%§§-%£§t?ghgﬁy@ﬁgxg¢§¥éﬁ%ﬁﬁ%@géﬁhgi%Féctric
| ayer tosredductitheéyt hirdmess ogbotrheonamyeraf Detlael edhbBesardé pt son from
protruding areas of the irreqgular surface. The photoresist
is then etched and the etching proceeds partially into

protruding areas of the irregular surface.

[10] Generally, this prior art process includes applying
photoresist on a dielectric layer that exhibits effects of an
underlying interconnect structure topography. The applied
photoresist 1s then treated with a 1light source in a
photolithic process. This method does not achieve
planarization by etching the photoresist and dielectric layer
alone and requires polishing the etched irregular surface to

planar, including CMP.

[11] Us-6,010,828 (Lippitt) by Lucent Technologies
discloses a method of planarizing a photosensitive material,
such as a photoresist, over an irregular surface of a
semiconductor wafer. The steps include, firstly, passing
radiation through a first glass medium and second fluid
medium (such as water and gas) wherein the glass medium is

interfaced with the fluid medium. Then, the radiation from



[21] Referring to FIG 1, the sem conductor wafer (10), which is being
fabricated, may conprise of circuit patterns etched onto each |ayer of the
-wafer. For instance, the |ower |ayer (20) may becone stepped into high (22)
and |l ow (24) plateaus. The stacking of a subsequent |ayer (30) atop the
“"lower patterned layer (20) results in irregular top surface whereby
"protrusions (32) arises due to the undérlying high plateaus (22), and
-recessesé§§f) due to the underlying | ow plateaus (24). [22] As shown in
FIG 2, nekthol Bodpunsés, Prissed wnliqykhe) ahphgeensttpret Hedsirdal( 40)
over the _jr.regular . e layer 0 Lt Wi appr ecl t the
evenness“}o C?ﬁel%h&%%%e%gs%&&&%épp‘ié%a)f;fegr?%gvedrlé?}g%ntgg’ s%!r{?%%% Ittgl%er
(30) is e ticmentsd tfilvenadaitdartiyalaf t he phot or esi st liquid. The
photoresist liquid (40) may then be devel oped or polynerised into insoluble
photoresiist by exposure to light. It wll further be appreciated that the
llevel of ftihe) photREesii $istCQald NP SHRY! felither 3y PRt Bhok o gRauUgh it cover
t he hi ghest of the protrusions (32) in order to achieve an initial planar
surface owterd aghdrcicegiastidtayer absz3ptiensiroms fisiRnGs Judahhdhghottdreesi st
| ayer (4 i e I o] f f, 3 he.water n ched
with an %%a(ﬁi%gcglé}gl Eteironq}a%c;eté e?gﬁgrscagi%%taﬁelﬁ}saﬁé%gge égg%é%%ghe %ﬁot%t(})}reesi st
and t he gileltectari<i 4 iayerme88yialen Kéet phaher estisésddOphand sdneliedtvia ¢
| ayer (30) are etched at the sane rate the‘ﬁ%%Qﬁi top surface i s majntained

as the ef@tiSTgadr ocestphedr ESsébe pPianeas FHt Fred gecpRe &eHing may
be al | OV\’?rghzt ERINETE felc'futah]erof O%Egéfgn,{:hefetftlla%ﬁﬁi%sdmdéﬁetg' %llq}btwr' ¢

| ayer (30) 'so that the overall nunber of interconnected patterned | ayers
may be f atimigw ked rierf ra ofi ingph e toendconducdwrivevimselidthisn sdiovi pgotmioeet hi ck
dielectric. layer required t erc the effects of the underlyin

Fopol og1 a1 EHFL TENRITT oRba HBoPEC AR S (1T L HA 51 hE° eEBHENGhe

sol uti on picteAewdstt g yoimet dtesiest t(AQ) panrche.he dielectric layer (30) at
the sane rate, the etchant may be a solution of a single conpound or
conposition which is capable of dissolving both the photoresist and
dielectric layer, or a mxture of etchants which are specific for each of

t he photoresist (40) and the dielectric layer (30). [26] Exanpl es of
speci fi c [A3dhant@bjeectoxofieInvenntivs, poly-silicon etchants, neta

etchants, photoresist etchants 8 and polyi mde etchants, or the

conbi nati ons of these and other etchants not specifically nentioned herein.
[27] For [exanpl egueXiider&t €Nent eityabsuespleyedrforiengiyngphanaisze
conprising dielectric material which may conprise of conventional materials
such as sianigandnekede vaer contbectev e sl uphoted 1 thawramnedes hods

mat eri al s,. | ysi.li : : |4 far..etching such
mat or { al PSR R A P I S abal (Y Fhe DB e
etching solution of the present nethod may be based on the known

sel ectivit f the particular etchant against the materials to Qe etched,
e (i) thaldi PBELr PEARATS i aFLBP | AJRPCRTE) FheNoordift iVeSSt r 40FUr es

or inter gHHaSt St ROYrabhiik t BerhyReninhetor gaksh ussslb i iR icanNcenimat i on
of each of the conponent etchants may be adjusted according to the known
pat t er ns r@fganttrigig wwesf biciertsinter bghdgvieaysrarar t ¢xposheer ane ogfdedt chi ng

of each cffort Q%et rh%qsogaetsﬁr taltso ¢at %Q%rﬂe%ﬁ%oa%o?égainse at the sane rate. [29]

It will be appreciated that apart from the exanpl e of etchants nentioned
above, it would be obvious to a person skilled in the art that there are
many al ternative_conpounds and conpositions that may be used in

subst i tutiidhl of thePESrAELEGdi Y et BRARESS nERCSGTENR T e hPETE Hifie 3fet hod
or wor ki g d¥jififi pkecelsst hen Pr e dNVEHEhOheThERE L 8FRAdISTEN $q k@ nOt tO
be considered as departures fromthe present invention as illustrated by

t he exandliedemidispeliyér abbedbatantidéder ithed srwei ratedishakHepe to

consi dered,as falliqg_mjthi the letter and spirit of the foll ow ng clains.
achleve a plédnar warer surfacé.




9 CLAIM5 5 1. A nethod of planarizing an irregular surface of a

sem conduct or wafer, conprising: - applying a | ayer of photoresist on the
.irregular wafer surface to evenly coat over the undesirabl e topographic
features of the wafer so as to provide a top surface of the 1o photoresist
"layer that is substantially planar; and - etching the photoresist and
dielectric layer at substantially the Sane rate. 2. A nethod according to
.Claim1l wherein the flowability of 15 the photoresist enables it to be
evenly applied on and spread over the irregular wafer surface to achieve a

substantg%hgggg IR SWf ace. 3. A nethod according to Claim1 wherein
t he phot T the dielectric layer underlying the
photoresi st are etched further until the thickness of the |ayer is
desirabl e for s equent fabrication..4. A.nethod according to Claim1
Wher ein Hs7 &t chie B2 PRGTed R bhERor IGREde B hart . Bol J5BFFAdon

et chant s emi@dane@tG han it RO LF @3 lasia ratzGNtkas ARecpRIWINsde falcehaFt §, or
conbi nations thereof. 5. A nmethod according to C aim4 wherein the oxide

et chant 3EMSORNVIR ket Cherginagerddveanmh secberasefbctFi &ikatterial .
6. A ”Et%%%f%é&”&%”Shéoigf@dﬁr%ﬁMW%f%P EGEfB8EYE%'é6éth coat over

the undesirable topographic features of the wafer so as to
provide a top surface of the photoresist layer that is
substantially planar. Then the photoresist and dielectric

layer are etched at substantially the same rate.

[18] The flowability of the photoresist enables it to be
evenly applied on and spread over the irregular wafer surface
to achieve a substantially planar top surface. The
photoresist layer and the dielectric layer underlying the
photoresist may preferably be etched further until the
thickness of the layer is desirably reduced for fabrication

of subsequent layers.

[19] In one embodiment, the etchant may include any one of
oxide etchants, poly-silicon etchants, metal etchants,
photoresist etchants and polyimide etchants, or combinations
thereof. Oxide etchants may be employed for etching
dielectric material while poly-silicon and metal etchants may
be employed for etching layers comprised of conductive

structures or material.

Brief Description of the Drawings

[20] Our photoresist etching planarization method may be

described in fuller detail with references to the following



10 and netal etchants are enployed for etching |ayers conprised of

conductive structures or material. 5 7. A sem conductor wafer processed

according to the nethod of claim1. 8. A sem conductor device fabricat
with a nmethod as in claiml. to 9. A nachine including a sem conductor

ed

device according to Claim8. 10. An etchant fornulated for use in a method
"according to 15 claim1l. 11) An etchlné solution fornulated for use in a
-met hod according to claim ]l conprising two or nore etchants selective for

the mat e AN 5 e‘%Rﬂ%’deaFE ?’F@n@b% Pht &l lpatratponsoadgwhich are
. As% As. Ao R&I 1 - Az BCK Zss 184] imiting the scope of the inventio
Urcafba]cgjc

{vqgl gb] X] ca] ca] ca] ca] ca] ca] ca]ca]ca]ca]caJca]ca]ca]Jca]ca
U] c”a] caped) ddiecafaai¢fyraf other embodiments the process is capable

of.

FIGURE 1 shows 1in cross-sectional view the irregular top
surface of a wafer;

FIGURE 2 shows 1in cross-sectional view the irregular top
surface being covered with photoresist;

FIGURE 3 shows in cross-sectional view the etching of both
the photoresist and dielectric layer; and

FIGURE 4 shows 1in cross-sectional view the etching of
dielectric layer to reduce the thickness of the

layer.

Detailed Description

[21] Referring to FIG. 1, the semiconductor wafer (10),
which is being fabricated, may comprise of circuit patterns
etched onto each layer of the wafer. For instance, the lower
layer (20) may become stepped into high (22) and low (24)
plateaus. The stacking of a subsequent layer (30) atop the
lower patterned layer (20) results in irregular top surface
whereby protrusions (32) arises due to the underlying high
plateaus (22), and recesses (34) due to the underlying low

plateaus (24).

[22] As shown in FIG. 2, our method comprises, firstly,
laying a layer of photoresist (40) over the irregular top
surface layer (30). It will be appreciated that the evenness
of the photoresist (40) application over the top surface

layer (30) is due to the flowability of the photoresist

alJ ca] ca



UctrajcajJcRa x vy

' Ecd>?| w mhc”Y] ] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal] ca] ca] ca] ca] ca] ca]ca]c
. alca]ca]ca] ca]ca]ca] ca] ca]ca]ca]ca]ca]ca!]"LMPUbcf pKLKkp

4qr|voje [V]ca] ca]ca]ca] ca

“ Ul c”aU] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] caU] ca] ca]ca]ca]ca]ca]ca]ca]ca]c
a) ca] ca] ca] cal rl m=>23j kab

) ](%\2}‘ L;}\é gb] é]a] ca! ca] ca] ca] cg]]scg]]gg]ﬁla &3] cg]“%a/] %%]e(r:lalo(éa]dce%]ecl%]p%%] ca] cal] ca

{J] cigfﬁﬁﬁ?}c\é‘?jm%]%a ca] g&g‘] ca]éc?gc} {3@]}&% gg} §§L§%§§§%§%$§%$g§%%ﬂCa] -
VIRORECEEEA" Wi(L)) CfD)c):)m)e)L} XDl dazspcr@]ocas]trmj ca']}rr:aq cdjhea] dajvesl] ca]fca]:ha] ca] ca
Lo R SR SR oS L AR O] Gl R L FRL AT By B aren) cal ¢

a] ca] ca] cakeal eakcalichkea| ¢al %]ecg aliealsC aloa] Gal ealieal €2l aahsave
-------- {...x/y/ 00000@A11122Y222&33* 4+4MAN4{ vql gb] X] ]lca] ca] ca] ca] ca] ca] ca]

Ca]Ca]CaF@aF@&F@@PC@P@@P@aF@éface on the photoresist layer.

U]l c”a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! NAf 4g4vAwWA44444444444D55
555506i 6r 6u66666777} xsni d_| gb] X]]ca]]ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca]ca
] ca] ca] cglca] ca]xa] sabwa) Gal cRica] ¢3] e apheoteaksakbealleayer (40) and
<Lkz-hl*F"10%& () - 10%2&' ()-fZ2"10% & %) Z@O%z&' ]g) 10%&%1 (r? 10%2&' ()-"10%
& ()- @ﬁp-ﬂgﬁ@qy 95?9%&%3rf%§%s wafer may be etched

10551 ° 09F110V658 &) cHPIE" L0%E& 10k Mndt 10888:6) 2t the same rate both

the photoresist and the dielectric layer (30). When the
photoresist (40) and dielectric layer (30) are etched at the
same rate the planar top surface is maintained as the etching

Process progresses.

[24] As shown in FIG. 4, the etching may be allowed to
progress further to reduce the thickness of the dielectric
layer (30) so that the overall number of interconnected
patterned layers may be fabricated in a single semiconductor
device, thus solving the thick dielectric layer required to
overcome the effects of the underlying topological effects

mentioned above.

[25] In order that the etching solution dissolves the
photoresist (40) and the dielectric layer (30) at the same
rate, the etchant may be a solution of a single compound or
composition which 1is capable of dissolving both the
photoresist and dielectric layer, or a mixture of etchants
which are specific for each of the photoresist (40) and the

dielectric layer (30).

[26] Examples of specific etchants are oxide etchants,

poly-silicon etchants, metal etchants, photoresist etchants
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and polyimide etchants, or the combinations of these and

other etchants not specifically mentioned herein.

[27] For example, oxide etchants may be employed for
etching layers comprising dielectric material which may
comprise of conventional materials such as silicon dioxide.
For conductive structures, interconnects or materials, poly-
silicon and metal etchants may be employed for etching such

materials.

[28] The combination of the component etchants comprising
the etching solution of the present method may be based on
the known selectivity of the particular etchant against the
materials to be etched, i.e. (i) the dielectric material or
layer, (ii) the conductive structures or interconnects and
(iii) the type of photoresist used. The concentration of
each of the component etchants may be adjusted according to
the known patterns and structures of the underlying layer so
that the rate of etching of each of the three materials

categorised above is at the same rate.

[29] It will be appreciated that apart from the example of
etchants mentioned above, it would be obvious to a person
skilled in the art that there are many alternative compounds
and compositions that may be used in substitution of the
corresponding etchants mentioned to achieve the method or
working principle of the present invention. These
embodiments are not to be considered as departures from the
present invention as illustrated by the examples and specific
embodiments described herein and shall be considered as

falling within the letter and spirit of the following claims.
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CLAIMS

5 1. A method of planarizing an irregular surface of a
semiconductor wafer, comprising:
- applying a layer of photoresist on the irregular wafer
surface to evenly coat over the undesirable topographic
features of the wafer so as to provide a top surface of the
10 photoresist layer that is substantially planar; and
- etching the photoresist and dielectric 1layer at

substantially the same rate.

2. A method according to Claim 1 wherein the flowability of
15 the photoresist enables it to be evenly applied on and spread
over the irregular wafer surface to achieve a substantially

planar top surface.

3. A method according to Claim 1 wherein the photoresist
20 layer and the dielectric layer underlying the photoresist are
etched further until the thickness of the layer is desirable

for subsequent fabrication.

4. A method according to Claim 1 wherein the etchant
25 includes any one of oxide etchants, poly-silicon etchants,
metal etchants, photoresist etchants and polyimide etchants,

or combinations thereof.
5. A method according to Claim 4 wherein the oxide etchant
30 is employed for etching layers comprised of dielectric

material.

6. A method according to Claim 4 wherein the poly-silicon
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P HSYE ()7, - o QB34 toT=Fafer processed according to the method

of claim 1.

8. A semiconductor device fabricated with a method as in
claim 1.

10
9. A machine including a semiconductor device according to
Claim 8.

10. An etchant formulated for use in a method according to

15 claim 1.

11. An etching solution formulated for use in a method
according to claim 1 comprising two or more etchants

selective for the materials to be etched at the same rate.

20



