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CONTROLLI NG CHEM CAL | NTERACTI ONS DURI NG PLANARI ZATION OF M CR?EEEEEW Sr:
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appar at useswhQfigzgentrol i ng chem cal interactions duri ”q’cqjﬁfsﬁﬁﬁ fﬁat i on of
m croel ectronic substrates, for exanple, controlling the-i 2% ons of a

corrosion-inhibiting agent. BACKGROUND Mechani cal and chem cal - nechani cal
pl anari zation pr ollectively "CVP") are used in the manufacturing
of el ectronic demiéaﬁﬁm?ﬁmgUélFQR NEROLOINGLHEMIGAd or waf er s,
field enissi oINTERAGYIONSOURRIG PUANARIEATION OF MICRORIROTRONIOSt r at e
assenblies. CMP processes general WEE terial froma substrate
assenbly to create a highly plana t a precise elevation in the

| ayers of material on the substrate assenbly. Figure 1 schematically
illustrates an existing web-format planarizing nmachine 10 for planarizing
a substrate 12. The planarizing nmachine 10 has a support table 14 with a

t op- panel 16 SAEGEIMBCAEBtRIELDn where an operative portion "A " of a
pl anari zing pad 40 is positioned. The top panel 16 is generally a rigid

plate to provide a flatThi§0|iﬂv‘1nﬁbﬁf?egﬂe O oM GHod? RN tahaﬁhﬁlaﬁfsﬁeﬁ}ri on of
the pl anari zi ngwgﬂgn40 may be secure uring p?an.arl zatton. e
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a supply rollgélﬁo, first and second i1dler rollers 2la and 21b, I rst and
second guide r ™'ers 22a and 22b, and take-up roller 23. The supply roller
20 carries an unused or pre-operative portion of the planarizing pad 40,

and the take- BACIRGREOURD carries a used or post-operative portion of the
pl anari zing pad 40. Additionally, the first idler roller 21a and the first
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(collectively “CMP”) are used in the manufacturing of electronic devices for
forming a flat surface on semiconductor wafers, field emission displays and
many other microelectronic-device substrate assemblies. CMP processes
generally remove material from a substrate assembly to create a highly
planar surface at a precise elevation in the layers of material on the substrate
assembly.  Figure 1 schematically illustrates an existing web-format
plananizing machine 10 for planarizing a substrate 12. The planarizing
machine 10 has a support table 14 with a top-panel 16 at a workstation
where an operative portion “4” of a planarizing pad 40 is positioned. The
top-panel 16 is generally a rigid plate to provide a flat, solid surface to which
a particular section of the planarizing pad 40 may be secured during
planarization.

The planarizing machine 10 also has a plurality of rollers to
guide, position and hold the planarizing pad 40 over the top-panel 16. The
rollers include a supply roller 20, first and second idler rollers 21a and 21b,
first and second guide rollers 22a and 22b, and take-up roller 23. The supply
roller 20 carries an unused or pre-operative portion of the planarizing pad
40, and the take-up roller 23 carries a used or post-operative portion of the
planarizing pad 40. Additionally, the first idler roller 21a and the first guide
roller 22a stretch the planarizing pad 40 over the top-panel 16 to hold the



pl anari zing pad 40 stationary during operation. A notor (not shown) drives
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removes material from the surface of the substrate 12. The planarizing pad
40 used in the web-format planarizing machine 10 is typically a fixed-
abrasive planarizing pad in which abrasive particles are fixedly bonded to a
suspension material. In fixed-abrasive applications, the planarizing solution
is a “clean solution” without abrasive particles because the abrasive particles
are fixedly distributed across the planarizing surface 42 of the planarizing
pad 40. In other applications, the planarizing pad 40 may be a non-abrasive
pad without abrasive particles. The planarizing solutions 44 used with the
non-abrasive planarizing pads are typically CMP slurries with abrasive
particles and chemicals to remove material from a substrate.

To planarize the substrate 12 with the planarizing machine 10,

the carrier assembly 30 presses the substrate 12 against the planarizing
surface 42 of the planarizing pad 40 in the presence of the planarizing

solution 44. The drive assembly 35 then orbits the substrate holder 32 about
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solution 44. The drive assenbly 35 then orbits the substrate hol %g
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In some conventional CMP processes, the planarizing pad 40
engages a metal portion of the substrate 12 having a highly topographical
surface with high regions and low regions. The planarizing liquid 44 can
include solvents or other agents that chemically oxidize and/or etch the metal
to increase the removal rate of the metal during planarization, During the
planarizing process, the beneficial accelerating effect of the etchant can be
reduced because the etchant can act at least as quickly on the low regions of
the metal portion as the high regions of the metal portion. Accordingly, the
low regions may recede from the high regions and reduce the planarity of the
substrate 12.

One approach addressing this potential drawback is to dispose
a corrosion-inhibiting ztgent in the planarizing liquid 44 to restrict or halt the
action of the etchant. This allows the mechanical interaction between the
planarizing pad 40 and the substrate 12 to dominate the chemical interaction.
Accordingly, the removal rate at the high regions of the microelectronic
substrate 12 is generally higher than the low regions because the high
regions have more mechanical contact with the planarizing pad 40 than do




action of the etchant. This allows the nechanical interaction between the
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In another aspect of the invention, the selected chemical agent
can dissolve the corrosion-inhibiting agent or break the corrosion-inhibiting
agent into constituents that dissolve in the planarizing liquid. The selected
chemical agent can interact directly with the corrosion-inhibiting agent, or it
can first react with at least one constituent of the planarizing liquid to form
an altered chemical agent which then reacts with the corrosion-inhibiting
agent.

In still another aspect of the invention, the selected chemical
agent can control a rate and/or manner of material removal from the
microelectronic substrate after reacting with a constituent of the planarizing
liquid to form a second chemical agent. For example, the second chemical
agent can restrict an amount of a corrosion-inhibiting agent chemically
interacting with the planarizing pad, or the second chemical agent can
include an etchant to accelerate a removal rate of material from the
microelectronic substrate.




agent can control a rate and/or manner of material renoval fromthe
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reactive chem caI agent in accordance with an enbodi nent of the invention.
Figure 3 is aB‘ﬂﬁFWS@Rﬁ’ﬁ@I\?P@@AW %/I ew partially illustrating a
pl anari zing pad supporting a planarizing liquid that includes a reactive
chem cal agent.

Figure 1 is a partially schematic side elevational view of a
planarizing apparatus in accordance with the prior art.

Figure2 is a schematic side elevational view partially
illustrating” a planarizing pad having embedded abrasive elements and an
embedded reactive chemical agent in accordance with an embodiment of the
invention,

Figare 3 1s a schematic side elevational view npartially
111ustrat1ng a planarizing pad supporting a planarizing liquid that includes a
reactive chemical agent.

Figure 4 is a partially schematic side elevational view of a
polishing pad that supports a planarizing liquid on a CMP machine in
accordance with another embodiment of the invention.

DETAILED DESCRIPTION

The present disclosure describes planarizing media and
methods for using planarizing media for chemical and/or chemical-
mechanical planarizing of substrates and substrate assemblics used in the
fabrication of microelectronic devices. Many specific details of certain
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pl anari zi ng gf@ltﬁﬁ& il{ﬁgérﬂﬁl?%rfnﬁ%gﬁﬁ%mﬁ%ﬁc %@ngtgpdw t (not shown)

positioned ne anari zi ng._pa ' el Modi ment, the
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renoval rate am@ ti8pMfarizinaapad PIEH0R! aiport EIPUPthe! (BSriRholdr! 39! ectronic
substrate 112 e Iaggely, the planarizing liquid 160 can be directed to the planarizing
pad 140 from other sources, such as a conduit (not shown) positioned near
the planarizing pad 140. In either embodiment, the planarizing liquid 160
can include one or more chemicals that control the removal rate and manner
that material is removed from the microelectronic substrate 112 during
planarization. For example, the planarizing liquid 160 can include an
etchant for etching the microelectronic substrate 112 and/or a passivating
agent, such as a corrosion-inhibiting agent to prevent or restrict corrosion or
etching during selected phases of the planarization process. In one aspect of
this embodiment, the microelectronic substrate 112 can include a copper
layer or copper components, and the planarizing liquid 160 can include
benzoltriazole to inhibit etching of the copper at selected phases of the CMP
process. Alternatively, the planarizing liquid 160 and/or the planarizing pad
140 can include other chemicals that inhibit chemical interaction between
the planarizing medium 150 and the microelectronic substrate 112,
The planatizing pad 140 can include a pad body 141 and a
backing layer 142 that supports the pad body 141. The pad body 141 can
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pad 140 wears down. In another aspect of this embodiment, the chemical

agent 146 is selected to undergo a chemical reaction with the planarizing
liquid 160 or a constituent of the planarizing liquid 160 to form an altered
chemical agent. The altered chemical agent then slows or halts the extent to
which the inhibiting agent restricts the chemical and/or mechanical
interaction between the abrasive elements 143 and the microelectronic
substrate 112. For example, the chemical agent 146 can be selected to form
a solvent or etchant that removes the inhibiting agent from the abrasive
elements 143 and/or prevents the inhibiting agent from attaching, coupling
and/or chemically interacting with the abrasive elements 143,

In one embodiment, the chemical agent 146 can include
phosphorus, chlorine, nitrogen, sulfur or compounds that include these
elements. Accordingly, the chemical agent can form an altered chemical
agent that includes phosphoric acid, hydrochloric acid, nitric acid, or sulfuric
acid, respectively, upon chemically reacting with the planarizing liquid 160.
Alternatively, the chemical agent 146 can include other compounds or




pad 140 wears down. In another aspect of this enbodi nent, the chem cal
agent 146 is selected to undergo a chem cal reaction with the pl ghar 0ZITNR004
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the abrasive gf geRidic chpouhds ASIsSRY aRAEOSH GBA suifabR GRGIHAE! nggent 146
can react dissolve the inhibiting agent or otherwise limit the ability of the inhibiting
agent to impair the effectiveness of the abrasive elements 143.
Whether the chemical agent 146 reacts directly with the
inhibiting agent or first reacts with the planarizing liquid 160 to form an
altered chemical agent that reacts with the inhibiting agent, the chemical
agent 146 can be embedded in the planarizing pad body 141. In one
embodiment, solid granules of the chemical agent 146 are dispersed in a

liquid or soft planarizing pad material, and then the planarizing pad material
is cured to solidify around the chemical agent 146 and form discrete cells
145 around the chemical agent 146. For example, the chemical agent 146
can be distributed in the planarizing pad body 141 in a manner generally
similar to that with which the abrasive clements 143 are distributed.
Alternatively, the discrete cells 145 can be pre-formed in the planarizing pad
body 141 and then filled with the chemical agent 146. In this alternate
embodiment, the chemical agent 146 can be in a liquid, gel, or solid phase.
In either of the above methods for distributing the chemical agent 146 in the
plananizing body 141, the size, shape and distribution of the cells 145 within
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a zeta potential similar (i.e., of the same polarity) to that of the inhibiting

agent so that they repel. This can prevent chemical interaction between the

inhibiting agent and the planarizing pad 140. In one aspect of this

embodiment, for example, when the abrasive elements 143 include alumina

and the microelectronic substrate 112 includes copper, the planarizing liquid

160 has a pH from about 6 to abont 10. In a particular aspect of this

embodiment, the planarizing liquid 160 has a pH of about 7 and in other

embodiments, the planarizing liquid has a pH of other values.

One feature of an embodiment of the planarizing medium 150

discussed above with reference to Figure 2 is that the planarizing pad 140

includes a chemical agent 146 that at least limits the chemical interaction

between the inhibiting agent in the planarizing liquid 160 and the abrasive

elements 143 in the planarizing pad 140. The chemical agent 146 may also

limit, to a lesser degree, the interaction between the inhibiting agent and the

microelectronic substrate 112, but the primary effect of the chemical agent
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pad 140. The é‘hg"fﬁ Blatl%%i)a 440 aad thy mee withavhich the planaigog paégm@e t he
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112, but the primary effect ,of 1 agent. 9 25 004 WO 01/ 82356
PCT/ US01/ 13776 146 i s BeHSFT| n?" ﬁ'é“%&‘ﬁ%‘n‘ilﬁ?at 1?%-5%?41@.% bet ween
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feature is th n mai n
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chem cal ly ac ve to anarl ze t ronrc su
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restrict the pmtlaﬁmgumesssofmtfbﬁnabgcﬂeémearattammtﬁat%ﬁmv@mta'?é{al advant age
of an enbodi narizing rﬁ‘ﬂ uIrrtlt t}a&ut e chem cal agent
nﬁ;girﬂﬁlg d%\}Cﬁo onic Substrate one aspect of this embodiment,

146 remains e
the chemical agent 146 can include nitrogen or a nitrogen compound (such

as potassium nitrate) that forms nitric acid when exposed to the planarizing
liquid 160. The nitric acid can directly etch copper or other metals from the
microelectronic substrate 112, to increase the planarizing rate of the
microelectronic substrate when the metals are exposed. In other
embodiments, the chemical agent 146 can react with the planarizing liquid
160 to form other chemical compounds. For example, the chemical agent
146 can form a surfactant that increases the wetted surface area of the
planarizing pad 140 and/or the microelectronic substrate 112 to increase the
speed and uniformity of the planarizing process. In still further
embodiments, the chemical agent 146 can form other chemical elements or
compounds that control the rate and/or the manner of material removal from
the microelectronic substrate 112.

Figure3 is a schematic side elevational view npartially
illustrating the planarizing machine 110 discussed above with reference to
Figure 2 supporting a planarizing medium 250 that includes a planarizing
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pl anari zing pad 140 until the planarizing pad 140 wears down sufficiently
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2004 WO 01/82 / ri 260 in
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amount of chemical agent 246 mixed in the planarizing liquid 260. An

advantage of this feature is that the amount of the chemical agent interacting

with the polishing pad 140 can be controlled independently from the

characteristics of the planarizing pad 140.

Figure 4 1s a partially schematic cross-sectional view of a
rotary planarizing machine 310 with a generally circular platen or table 320,
a carrier assembly 330, a planarizing pad 340 positioned on the table 320,
and a planarizing liquid 360 on the planarizing pad 340. The compositions
of planarizing pad 340 and the planarizing liquid 360 can be generally
similar to the compositions of planarizing pads and planarizing liquids
discussed above with reference to Figures 2 and 3. Alternatively, the
planarizing liquid 360 can be a slurry having a suspension of abrasive
elements, and the planarizing pad 340 can have no abrasive elements. The
planarizing machine 310 may also have an under-pad 325 attached to an
upper surface 322 of the platen 320 for supporting the planarizing pad 340.
A drive assembly 326 rotates (arrow “F) and/or reciprocates (arrow “G”)
the platen 320 to move the planarizing pad 340 during planarization.
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i ncl ude an enbedded chem cal agent; instead, a chem cal agent 246 is

di sposed directly in the planarizing liquid 260. In one aspect o2 § (ST 2004
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mvention is not limited except as by the appended claims.
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The carrier assenbly 330 controls and protects the m croel ectronic
- splasp7-a0€2112 during planarization. The carrier assenbly 330 typicall 3(J§@'P1377
a substrate holder 332 with a pad 334 that holds the mcroelectronic
substrate 112 via suction. ‘A drive assenbly 336 of the carrier assenbly

330 typically rotates and/or translates the substrate holder 332 ZgrOQMEZMM
"H' and "I," respectively). Aternatively, the substrate holder 332 may
include a weighted,. free-floating disk (not shown) that slides over the

pl anari zing pad 340. To planarize the mcroelectronic substrate 112 with
~the planarizing machine 310, the carrier assenbly 330 presses the

m croel ectroni c substrate 112 against a planarizing surface 342 of the
pl anari zi ng pad 340. ‘The platen 320 and/or the substrate hol der 332 then
nmove relative to one another to translate the mcroel ectronic substrate 112
across the planarizing surface 342. As a result, the abrasive particles in.
the planarizing pad 340 and/or the chem cals in the planarizing Iiquid 360

remove material from'the surface of thegpppjgel ectronic substrate 112. From
the foregqQing, it will be appreciated t al though specific enbodlnents‘
of the invention have been descri bed hereln for purposes of illustration,

various nodificatians AautHR8 fgRsianik i ke dr L the spirit and -
scope of the inveption. Accorgi?ﬂgry, ﬁghlfrﬁglékﬁlg%gyég_t%’ i mted except
as by the app@WRP ai ns. 12 24-07-2002 US011377 25 OCT 2004. CLAIMS 5 1.

o eSS e ARG 0
pl anari zing 14 @HFW%“%'%F%&M@?%‘%%W&W agpaamg sun’a@ Sltllefaatene of

- | east ongpof thé@iahaﬁmﬁﬁ; ﬁ(ﬁ\ﬂ&'a?aﬂﬁge blaﬂHhﬂn@Bgd hQﬁnga@ % 4 COﬂ?ﬁa&? gving a

- sel ected chen cal i‘% he sel ected chem cal agen red to
separate a pdeepeise Sﬁ'@fﬁ' agenihning epnfigreaddo separstaa P@B%!M@tmg agenthe

- planarizing drRe Hlﬁs%i’éié%bréd'ﬂéeéiénkh?of th@%&ﬁaﬁﬁhb Aok dSH %dfcfr‘ﬂﬂh&&#’m el ng to
t he di screte abr.asive e ;TE ? ar athl ncg? %asy vatin romthe

di screte abr é’???f&atgge?‘ﬂﬁﬁ‘? 8f ‘t'CH’é’ g to the discr ete aorasive e!ement

separating the passivatifig agent from the discrete abrasive element of the

15 planarizing medium with the selected chemical agent and/or impeding the passi-
' \_/ating agent from coupling to the discrete abrasive element of the planarizing
medium with the _selected chemical agent; and '
moving at least one of the planarizing pad and the microelectronic

~substrate relative to the other to remove material from the microelectronic -
20 substrate.

2. The method of claim 1, furthef'comprising selecting the passivating
agent to include a corrosion-inhibiting agent. | |

25 "3.  The method of claim 1 or 2 wherein separating and/or impeding the
“passivating agent includes chemically reacting the passivating agent with the
selected chemical agent and dzssolv:ng the passivating.agent in the planarizing
Ilqmd

30 4. The method of claim 1 or 2 wherein separating and/or impeding the
passivating agent includes chemically reacting the passivating agent with the
selected chemical agent, breaking the passivating ageﬁt into constituents, and
dissolving the constituents in the planarizing liquid.

(FAASNSIF5N0207 {1 8claimy, saw) 2002-07-24 13:04
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is planarizing mediumw th the selected chem cal agent and/or inpeding the

- paspgh7VsHdsg agent fromcoupling to the discrete abrasive elenent of th -
p?éélflgr?'i%(?é?g mediumwi th the sel ected chem cal agent; and novi ng at Iea?f901137‘

one of the planarizing pad.and the nicroel ectronic substrat Q'gebetri 2@4t o]
the other to renmove material fromthe mcroelectronic 20 substrate. Z." The
met hod of claim1, further conprising selecting the passivating agent to
i nclude a corrosi-on-inhibiting agent. 25 '3. The nmethod of claim1l1 or 2
wherei n separating :and/or inpeding the passivating agent includes
chemcally reacting the passivating agent with the selected chem cal agent
and di ssolving the passivating agent in the planarizing liquid. 30 4. The
met hod of claiml or 2 wherein separating and/or inpeding the passivating
~agent includes chemcally reacting the passivating agent with the selected
Ghem cal saent  br ST tbtodatsry anord it (¢ Shstainsisctagnbiosimd
i ssolving the, constituyents jn the nari zi.n i qui d. ;
t 8dém. dvj SEFEVEE f@é@dﬁ%@@éﬁ%ﬂ%@w@g pad07. 2002 USO1137a 25 OCT
2004 35 5. The nethod of any one of clains 1 to 4 wherein discrete abrasive

el enments are fixedl ispersed in the planarizin d. 6. The, pethod_ of any
one'of claims 1, 2 %r d@,e 'Fﬁ'?‘f’ﬁ&f 2Py QPR P FRENS éaﬁ:g‘i gg’uﬂ?%c%r@&ger&aeﬁff&ﬁ cal

agent with at {Heapsdcteéhendibaitdgenenith ot IdabEort eomtiiuenner th plindridfigliquiior m an
altered chem ¢ the altered chem cal agent wmth the

aJ] agent and regctin
passi vat i ¥y alfdRm % alterrd Ghamical a@%ﬂ&ﬂvj EﬁaéEféQj&’ﬁgaqf@r%ﬂ ?Hem'g?'ﬁg&nt WERHA si ng
sel ecting t hepasuflafifig afesthem cal agent to include phosphoric acid. 45 8.
The net hod of any precedi ng clai mwherein the passivating agent includes
" benzoltriazole. 9.. The nmethod of any preceding claim further conprising

sel ecting the 50 sel qekesettibe 6f aay prgedingicimteecanpadisgsatbctingdthe The
method of any, R SE5ehfica! Sjon HIFLR phiSpiiedit © abrasive T
45 _
8. The method of any preceding claim wherein the passivating agent
includes benzoltriazole. !

8. . The methed of any preceding claim, further-comprising selecting the
.50 - selected chemical agent to include an etchant.

10. The method of any preceding claim wherein the discrete abrasive
element is included in the planarizing pad and has a first zeta potential, and the
microelectronic substrate includes a constituent having a second zeta potential,

ss  further comprising selecting the planarizing liquid to have a pH such that both the
inhibiting agent and the discrete abrasive element have a charge with a similar
polarity at that pH such that both the inhibiting agent and the discrete abrasive
“element have a charge with a similar polarity at that pH. -

60 "~ 11. The method of any preceding claim, further comprising selectingthe  --- -~ -~
planarizing liquid to have a pH of from about 6 to about 1_0.

12. The method of claim 11, further comprising selecting the planarizing
liquid to have a pH of about 7.
65

[LNSASI950207 18clsims. sdw] 20020724 13:04
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elenent is included in the planarizing pad and has a first zeta potential ,

a croel ectronic substrate includes a constituent having a sec
‘z%?adjggpgg} ial, 55 further conprising selecting the planarizing |'iqui dolt']§011377
have a pH such that both the inhibiting agent and the di scred'd §8Tad004e
etenment have a charge with a simlar polarity at that pH such that both
the inhibiting agent and the discrete abrasive elenent have a charge wi'th
a simlar polarity at that pH 60 11. The method of any preceding claim
further conprising selecting the - planarizing liquid to.have a pH of from
about 6 to about 10. 12. The nethod of claim 11, further conprising

sel ecting the planarizing liquid to have a pH of about 7., 65
~C14153L53S59V207i 843 Tise method2fGhyPre@utitiBclin WhemiiENDED SHEET 24 07- 2002

. UsS011377 25 OCT 20 .an | ai m wher he
m croel ectronic subg’\%rrﬁ%me]; ﬁ%%‘@a"’% & e%ﬂggiﬂn‘ﬁ'ﬂh&\%z@ °6f° the
' p:c a?ﬁri zi ng pfbtb pﬁtﬁamm;ppadal S rem)vedtLromI the planarizing pad asI t[]e one
0 e m ¢roel ec- e anar|2| es realve
to the ot Jer to rel @%&é'%lﬁzg"s’ k%iﬁ%\r&ﬂs "F'Pgr‘?la qﬁ?&ﬂsr" chefiec-and
tlhe passi \\I/ﬁt | trgniegebstrate and the phaflm?ng phdlr?ndwei@@elmltbthéﬁh%éo ﬂ@!@aleaéhBOd of
claim 13 wher \Y al_fromthe planar- izing pad includes
abr adi ng the %?@{csg%)gq\?gﬂgﬁhgp @Hﬁwpzﬂaﬂg rface of the planar- izing
pad. 15. The net hodhelpassiyatimgetreit 50z corosiormbibing dfent.he m croel ectronic

substrate is engaged with the planarizing surface of the planarizing pad,
the sel ected chenmical agent is a first chenmical agent embedded in the

pl ?na_r i Izi ?g pad, t hit. fiheshethbd ot calm agsﬁﬁerhﬂlrémovlﬁgméﬁbibbbln’i SHED ht-
material fro as one, 0 e_m croel ectronic
substrate angﬁ{r‘h}e%ﬁgaggél A rfa&”ﬁg‘q%ﬁlft%ﬂié@"}@malwzwa SHHace el @'re PlanRL-

first cheni caikinggedt is chemcally. transformed into a second cheni cal

15. The method of any preceding claim wherein
86 the microelectronic substrate is engaged with the planarizing surface of
the planarizing pad; '
 the selected chemical agent is afi tst chemical agent embedded in the
- planarizing pad, the first chemical agent being released by removing material from
+ the planarizing pad as the one of the microelectronic substrate and the planarizirg
85  pad moves relative to the other; '
the first chemical agent is chemically transformed into a second chemical
agent in a chemical reaction external to the planarizing pad; and
- the passivating agent is a corrosion-inhibiting agent, the amount of
. corrosion-inhibiting agent being restricted by chemically interacting with the planar-
g0 izing pad by exposing the planarizing pad to the second chemical agent.

. 16. The method of claim 15 wherein restricting the amount of corrosion-
. Inhibiting agent includes removing the corrosion-inhibiting agent from the planar-
izing pad with the second chemical agent.

85

17. The method of claim 15 wherein restricting the amount of corrosion-
inhibiting agent includes preventing the corrosion-inhibiting agent from coupling to
the planarizing pad.

{EVG\SISIFSNG207 1 8claims. sdw)] 2002-07-24 13:04
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agent in a chemcal reaction external to the planarizing pad; and the

P3g¥ahkBg agent is a corrosion-inhibiting agent, the anmount of
. c‘géﬁj(?élggﬁ?i nhi biting agent being restricted by chemcally interacti ngﬂﬂ\éi,?ﬂ“sn

the planar- so izing pad by exposing the planarizing pad to @& 86d0

chem cal agent. . 16. The nethod of claim 15 wherein restricting the anount
of corrosion- inhibiting agent includes renoving the corrosion-inhibiting
agent fromthe.planar izing pad with the second chem cal agent. 95 17. The
met hod of claim 15 wherein restricting the amount of corrosion- inhibiting
agent includes preventing the corrosion-inhibiting agent from coupling to.

t he planari zing pad éé{16153 §3959\C20716dalna. sdw  2002-07-2413: 04 15
AVENDED HMEET 24- 071&0dermeised £ #ny opesf claime 4 lo 10Muriter comerisagrslpcdng any

one of clai MeindSirstehbmiéd!ahBAY toGRdRdE Ehé%h%?&é?%lgﬂﬂe, uftfr Shd/st nigrgsaarca'
I I an - The

agent to include phosphorus, chlorine, sulfur /or nitrogen.
nmet hod of any one of clains 15 to 17 further conprising selecting the

first chenmical ageng, tﬂe%&ﬁH&%fﬁna?SﬁQ'& cﬁm%ﬁﬁfhﬁﬂggﬁerwapﬁéma's %gﬁn%%
phosphoric acid, hydrochloric aci sulturic acid and/or nitric~acid. 20.
The met hod oftharfijsteheminal spentrie preslucs a secungrabemiash egentdhatincludes- f or mi ng

Y e L e U R L VL Lk T A
one of clainms 15 to 19 wherein the planarizing |iquid includes water and
irot chenical agere wiemanod bEanfRSbEBnO Rl 1S EhURiFenarE bk, ™,
The met hod offorming dhreficst chenicabagesit invludes combiningther fisshehemicaliagenhyithizhe
Gorrosi on- | nRCE i FIEGahdR i FRuB S na chem oal agent and di ssol ving
the corr'd%ion-i nhi biting agent '
" 21. The method of any one of claims 15 to 19 wherein the planarizing
liquid includes water and chemically transforming the‘ﬁrst chemical agent includes
combining the first chemical agent with the water to form the second chemical
agent. '
115 ‘

22 The method of any one of claims 15 and 18 to 21 wherein restricting
the cofrbsion-inhibiting agent includes chemically reacting the.cor}osion-inhibiting_
‘agent with the second chemical agent and dissolving the corrosion-inhibiting agent
in the planarizing liquid.

120 )
23. The method of any one of claims 15 to 22 wherein the discrete
abrasive elements are fixedly dispersed in the planarizing pad and restricting the
“corrosion-inhibiting agent includes separating the corrosion-inhibiting agent from
" the discrete abrasive elements and/or restricting the corrosion-inhibiting agent

125  from coupling to the discrete abrasive elements.

24, The method of any one of claims 15 to 23 wherein the first chemical
agent is embedded in the planarizing pad proximate to the planarizing surface.

130 25. The method of any preceding claim wherein _
the selected chemical agent is a first chemical agent embedded in the
planarizing pad;

(FB\SNSIISNO20T 16claima sdw] 2002-07-24 13:04
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in the planarizing liquid. 23. The nethod of any one of clains 15 to 22
wharEipobpe discrete abrasive elements are fixedly dispersed in the US011377

planari zi ng pad and restricting the corrosion-inhibiting age es
separating the corrosion-inhibiting agent from the discr etggbagﬂcépﬁg

el ements and/or restricting the corrosion-inhibiting agent 125 from
coupling to the discrete abrasive elenents. 24, The nethod of any one of
claims 15 to 23 wherein the first chem cal agent is enbedded in the

pl anari zing pad proximate to the planarizing surface. 130 25. The net hod of
any preceding claimwherein the selected chem cal agent is a first chem cal
agent enbedded in the planarizing pad; (l: 6L53]53959\ 020TS8dants. adw)

200247-24 13: 04 16 thé\Nehén n@ﬂs%?ea%@@?ntotﬁésﬁl?aﬁ&?z?n l?qu'?d QFTer%QOEﬂ the

first chem cal enq; Is released into the planarizin rermw ng

material fronnatehiamine PlaRgrizag Paﬂensﬁas%ﬂ%twgsfw icl I?Sﬁf‘gtﬂt Aggent to
the 135 %anaﬂhﬁémd ﬁcﬂﬂa d; the first chem cal agent is chemcally reacted
with the planarizin gui dto be transformed into_a second chem cal agent

chemically differ erige fi ﬁéﬁh?rﬁ@a#ﬁm is ghesmically reagjed withdhgiplanpdziag lindidde a
manner of ”ﬁtlfe"fﬁé‘ﬁsfé .ﬁto & E%Brh%em.eér%@bﬁpéﬁe%bazgﬂag% hlﬁﬁéup]%é‘fﬂs%

controll ed by chem ca P/ affecting the planari zi ng e second
cheni cal -agerfhenyigal 3’95‘@ #B€hod of claim 25 wherein controlling the rate

and/ or the manner I unt of
t he corrosion-inhi ﬁhﬁ??%ﬁ?ﬁ;ﬁaﬁhgﬁﬁggéﬁﬁ%@g(‘:%wrlléwdkeﬁo'? e

pl anari zZWpg Pa@stgteds eantelied i5alK gffecting e plangriging %lvmhﬁhﬁgsegge%t
with the secqpdnpbipagesd agent. 27. The nmethod of claim 25 or 26 wherein

t he second chem cal agent includes an etchant and controlling the rate
‘and/or the manner of material renoval 150 includes accelerating the renoval

-rate 0}‘ rr?t erial f Ee{mhtsaqim&o{ ﬁﬁ&lﬁﬁ{ 29 WhEreir® u@ﬁidnmtgah@)'atemaﬁdmset he
m croel ectronic su e 0 a pl ana i ng
Pl anar i 21 ng. MRS QLA FTEO Gl e gestriciia e SRRt of the Gomosion -
145 ltmg agent chemlcally interacting with the planarizing pad by chemically combining
the corrosion-inhibiting agent with the second chemical agent.

27. The method of claim 25 or 26 wherein the second chemical agent
includes an etchant and controlling the rate and/or the manner of material removal
10 includes accelerating the removal rate of material from the microelectronic
‘substrate by exposing the microelectronic substrate to the etchant.

28. A planarizing medium for planarizing a microelectronic substrate,
comprising: |
15 a planarizing pad having a planarizing surface 'conﬁgured to engage the
' microelectronic substrate; and -
a planarizing liquid adjacent to the planarizing pad, at least one of the
planarizing pad and the planarizing liquid having discrete abrasive elements and a
~ chemical agent selected to separate a passivating agent from the discrete
166 abrasive elements andfor impede the passivating agent from attaching to the
discrete abrasive elements during planarization of the microelectronic substrate.

29. The planarizing medium of claim 28 wherein the chemical agent is
selected to include a corrosion-inhibiting agent.
165

[E\SNSIZ5N0207 18ctaims. sciw] 2002-07-24 13:.04
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155 a pl anarizing pad having a planarizing surface configured to engage the

reel-sehr oni c substrate; and a planarizing liquid adjacent to the .
'gbf-gng?iz%ﬁtzg pad, at |east one of the planarizing pad and t#d& fGIha0iki H§01137'

l'i quid having discrete abrasive elenents and a chem cal agent selected to
separate a passivating agent fromthe discrete 160 abrasive el enments and/or
i npede the passivating agent fromattaching to the discrete abrasive .
el-enents during planarization of the mcroelectronic substrate. 29. The

pl anari zi ng medi um.of claim28 wherein the chemcal agent is selected to
~include a corrosion-inhibiting agent. 165 I[:6 531539591020718daans. sdw)
2002. 07. 2413: 04 17 AMENDED SHEET , 24-07-2602 2, 5 OCT 2004 30. The :

pl anari zi ng nmedi um 88. Tieplanatiing maaiunhef claim 2&er 2H eicr thaatRinical agent

- selected to dissglve,the passjvatin ent i,n the plaparizing |iquid.
US01137 31. Tﬁeseg?féﬁ%ﬁ?g'ﬁg‘g" haseRl #98Rtn ¢ RRBARNGIGUD 30 wher ei n
the no chem cal agent is selected to break the passivating agent into

constituents that sol,uble.in the planarizing. liquid. 32. The .
pl anari zi ng medi uma{?)f' i Piaaizing @?@Fﬁ&%‘yﬁﬂeﬁf w28t SRwvhespia e al

~agent i ngtoudeshgrhicabdgunt i stddled forlredR the PasdN ARG agéhiiBtoRALLTRALs tRAYarRNe
of clains 2_8”%@ %2 .V\:H_'el’ﬁl n_the .%Izgfm cal agent includes an etchant. 34. The
pl anari zi ng HRIm IR INERISNYIRNGHAUL. ai s 28 to 33, wherein the 1so discrete
abrasive elenents are fixedly dispersed in the planarizing pad. 35. The

pl anari zi ng medi um ny one of .clains 28 to 34 wherein the :chem cal

agent is selected tif-rEsREANANZRG MRS SfdnyANesf clais gB inal whermintheyui d to

forman al tera{brﬁibglra'g@tin@mgg'phbg@phoﬁg@@[cﬁt es the passivating agent from
the iss gy's-sw'ete abrasive el enents and/or restricts the passivating agent

fromattaching to the-discrete abrasive elenments. 36. The planari zing

~medi um of any one &3. gheiplEhafBing Mnetlumttradly dnBloRBRims D8 td18r Whekdid thas a pH

of from about .6 o AbOUlitRides an etchant,

34. The planaﬁzing medium of any one of claims 28 to 33, wherein the
180 discrete abrasive elements are fixedly dispersed in the planarizing pad.

7 33. The planarizing medium of any one of claims 28 to 34 wherein the
chemical agent is selected to react with a constituent of the planarizing liquid to -
form an altered chemical agent that separates the passivating agent from the

185 discrete abrasive elements and/or restricts the passivating agent from attaching to
the discrete abrasive elements. '

- 36. The planarizing medium of any one of claims 28 to 35 wherein planar-
izing liquid has a pH of from about 6 to about 10,
190
37. The planarizing medium of claim 6 wherein the planarizing liquid has a
pH of about 7.

- 38. The planarizing medium of any one of claims 28 to 37, wherein the

185  discrete abrasive elements are included in the planarizing pad and have a first

zeta potential, and wherein the microelectronic substrate includes a constituent
having a second zeta potential, the planarizing liquid having a pH such that both

[LSSIISNO20T 18ctaims, sdw) 200207-24 13:04
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190 pH of about 7.. 37' The planarizing nmediumof claim®6 wherein the
planar|2|ng I|qU|d has a 38. The planarizing nediumof any one of clainms 28

t 8439/-20Rerei n the 195 discrete abrasive el enents are incl ugiéd goT oy US011377
planar|2|ng pad and have a first zeta potential, and wherein the

m,croel ectronic substrate includes a constituent having a second zeta
potential, the planarizing I'i quid having a pH such that both
tl:16U31539591020718dsl m& sdwj 2002.07-24 13:04 is AMENDED SHEET r'

24-07-2002 200 2'5 OCT 2004 US01137-1 the inhibiting agent and the discrete
abrasi ve el enent have a charge with a simlar polarity. 39. The

pl anari zi ng medi um of any one of clains 28.to 38, wherein the planarizing

pad | ncl udes enhfiBiiHga ARHNERRiLR!atrbale ERAAT naWE b BargB AL Al O

of the mcroelectroni strate; the selecte

in the pl anar PelRAY. pad proxi mate 205 to the planarizing surface, the
chem cal 2@é¢gent bei ng rel eased when erosion of the planarizing pad exposes
the chem cal agent; and the passivating agent is a corrosion-inhibiting
agent. 40. The pl and:iThermipnasidingrmediummyf ama@nsfof@lairhsri82838ml3@‘eimﬂher ein

LP?derzég ;hgm%ﬁ%%i ggédln%%ﬁieébgﬁé% @&3 ease %Pgrdoﬁsﬁg{'iﬁ ;(ra?zitgg pad
to forma secpladarizationchthe mg:e:r&leatmnfq gubstrdte; 0 renove a
cort o5 on- bt 1 e Sl Sl il il O Al O

corrosion-inhibiting agen
pl anari zzosi ortodhe plwanztog suifacs, thmchersicbbagent bem@%le&&ed When ptasitar ofdheg

medi um of anyp anarl é&‘éﬁééguﬁf%qﬂe%m ﬂ{ N lahe pl anari zi ng pad

conpri ses: a ﬁlanar|2|ng surface configured
to engage the m crtbepesﬁnrailng@genblstareareoszqmlehpitmagem ng pad body
i ncl udi ng a planarizing pad 220 material that erodes during planarisation

of the mcroel ectronic substrate; and
40, The planarizing medium of any one of clalms 28 to 39, wherein the

210 chemical agent is a first chemical agent and is selected to uridergo a chemical
' reaction upon being released from the pIaharizin_g pad to form a second chemical
. agent configured to remove a corrosion-inhibiting agent from the planarizing pad
and/or prevent the corrosion-inhibitihg agent from coupling to the planarizing pad. -
d_uring planarization of the microelectronic substrate.
215 '
| 41. The planarizing medium of any one of claims 28 to 40, wherein-the

plananzmg pad comprises:
- a planarizing pad body having a planarizing surface configured to engage
“the microelectronic substrate, the planarizing pad body including a planarizing pad
220 material that erodes during planarisation of the microelectronic substrate; and
the chemical agent is a first chemical agent embedded in the planarizing
pad body proximate to the plenarizing surface, the first chemical agent being
-selected to undergo a chemical reaction with a planarizing liquid to form a second
chemical agent different than the first chemical agent when erosion of the planar-
225  izing pad body exposes the first chemical agent to the planarizing liquid, the
second chemical agent being selected to control a manner of material removal
 from the microelectronic substrate by affecting chemical properties of the planar-
izing pad body.

HAS\SNSISSNOZ0T 18ciaitns. sdw] 2002-07-24 13:04
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the chem cal agent is a first chem cal agent enbedded in the planarizing

padg : ~proxi mate to the planarizing surface, the first chem cal agent
bggh@géggected to undergo a chenical reaction with a planat'fz08g 2[?&@“6'8931377
forma second chem cal agent different than the first chem cal agent when
evrosion of the planar 225 izing pad body exposes the first chem cal agent
to the planarizing liquid, the second chem cal agent being selected to
control a manner of material renmoval fromthe mcroel ectronic substrate by
affecting chem cal .properties of the planar- izing pad body. (1;

' 6<53%%53959102071 ec34i ns. sdwj 2002. 07.2413: 04 19 AMENDED SHEET 24- 07-2002
2,5 OCT 2004 US011377 230 42. The planari zing nedi um of claim4l wherein
the seco?dd cheni cal42. Fgenlarnmizingmeedien dfclaimstirvicercimthamaomid dferhibsl -

corrosi on-i nhi pj &t i cal ' racting with.the planari.zi ‘pad
by cheni cal | r}@&'ﬁﬁn%‘%gﬁ%%ggﬁ %@i"‘ﬁ"-"."ﬁ ﬁf ﬁ@aﬁ%a%"aaéﬁtﬂnwasﬁnf migelng’
-cheni cal agerinteracipg with thelpiangrizing rpadi byochesuically auimisihing theldortrsighinnber ei n

t he second (i@,‘em cal ag}ent IS s Iect.edl to include an etchant for '
accel erating gr@%%"vtaW' %‘Féeﬁ?" %@'F?aﬁgWDm the m croelectronic
substrate. 44. The planarizing medi umof any one of clains 41 to 43,
wherein the 240. fér%& crﬂem',c,al a%ent s sel %ct ed to include phosphorus,
chlori né®sul fur Affds bpe PRRNAFggamedium 9 clayp 41 r A WherpiRdhesesend of any one

of clainms 41 chenichl agbarieisalechel tofindisde ahetthaat foraetdleiaing 8lrembest rb of
- produce a se%gzrt}d.ct}em?al F@ge%t' t hat mcil ¥des 245 phosphoric acid,

hydr ochl or i c "HEFHR! TEQN he MicraRipetroiGipwhsa®.ri ¢ acid. 46. The pl anari zi ng
medi um of any one of clainms 28 to 45, wherein the planarizing pad.
conprises: a planarizin ad_.hod aving a planarizin urface configured
to engage 250' thﬁﬁ'&$8épﬁ%{'?%ﬁ\e@%Bg??%{’)'é? ?ﬂ@'“ﬂﬁ ‘ghg"r‘?%i"ﬁlfrffﬁdh%ody .
i ncl udi e a ptsAnhemicalggeatds seletieditalindidde piryspesisy uliibrige, Buliesndzat i on of
the m croel ec%roni c substrate; and the chem cal agent is a first chem cal

agent enbeddB 995"t he pl anarizing pad body proximate to the planarizing
surface, the first chem cal agent being selected. to undergo a chem cal

reaction with a pl 1 zing Liguiddo forma second 2 chem cal.- .agent

when erosion of t h@ﬁ%@ﬁﬁ%ﬁ@ %‘33{"’5%8{/)3%%%{5:8?‘% %Sﬁos‘{h* Whefein e’

: first chemical agent is selected to produce a second chemical agent that includes .
245  phosphoric acid, hydrochioric acid, sulfuric acid and/or nitric acid.

46. The planarizing medium of any one of claims 28 to 45, wherein the -
- planarizing pad comprises: :
a planarizing pad body having a planarizing surface conﬁgured to engage
250  the microelectronic substrate, the planarizing pad body including a planarizing pad
material that erodes during planarization of the microelectronic substrate; and
the chemical agent is a first chemical agent embedded in the planarizing
pad body proximate to the planarizing surface, the first chemical agent being
selected to undergo a chemical reaction with a planarizing liquid to form a second
255  chemical agent when erosion of the planatizing pad body exposes the first.
chemical agent to the planarizing quui&. the second chemical agent being selected
{o at least restrict an inhibiting agent from chemically interacting with the planar-
izing pad body during planarization of the microelectronic substrate.

260 47. The planarizing medium of claim 46 wherein the inhibiting agent
includes benzoltriazole and the second chemical agent is selected to restrict the
benzoltriazole from coupling to the planarizing surface of the planarizing pad body. -
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chem cal agent to the planarizing |iquid, the second chem cal agent being
selected to at l'east restrict an inhibiting agent from chem aI

i el Q‘P% with the planar- izing pad body during planari zat éﬂ Qﬂ@lrUSOH:W
m croel ectronic substrate. 260 47. The planarizi ng medi um of cIa|n146
wherein the inhibiting agent includes benzoltriazole and the second

chem cal agent is selected to restrict the benzoltriazole fron1coupllng to
t he planarizing surface of the planarizing pad body.
(t9%%1539%%39591024?16dai ns. sdwj 2002-07.2413: 04 AMENDED SHEET 20 . 24-0Z-2002
2'5 OCT 2004 US01137 48. The planarizi ng nmedi um of claim46 or 47, wherein
the second 265 chem cal agent is selected to at |east restrict the

i nhi biting agent fron1chenica||y interacting with the discrete abrasive

I ts d I f th t bst r at 49. Th

ol anari 2i ng modi m G 175 RARBTENITSHHE SBED AR 4lnere Bcecs™ di scr ot e
abrasi ve ﬁse%lbﬂ@g@ﬁﬁs%wﬂéﬁomwﬁsﬂmﬂd% inhftsiting) ffemt fréinﬂﬂzeﬁﬁ@bll?m of
any one of clainms 46 taq wherein the mcroelectronic, substrate .includes

copper, the .rmtemtmagwwéﬁﬂis%etgabm\@oe!%@emfi%m planarizaioroef tae mifroe-
copper, and t hectrffi®sehstfags cal agent is selected to renove the 275
inhibiting agent fromthe. planarizing pad. 51. The pl anari zi ng nmedi um of
any one of clainms 46 to 50, wherein the first chem cal agent is selected

from chlori ne, phOS%OTHé pla?l'dhilHQ n?élﬁhrﬁ'o? hRPBRe oPEdines28 1d\f8, RYrRAGRILES NY
medi um of any one of clains 46 to wherein the first chem cal agent is

sel'ect ed ¥® f shsAreleabrasive @'ﬁé’fﬁ”&a‘lﬂc’&a@ﬁfurﬁlﬁﬁpaﬁﬁ(ﬁ%des hydrochl oric acid,
phosphoric acid, sulfuric acid and/or nitric acid. 21 j$ %
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50. The planarizing medium of any one of clalms 46 to 49, wherein the -

" microelectronic substrate includes copper, the inhibiting agent is selected to inhibit
corrosion of the copper, and the second chemical agent is selected to remove the
275  inhibiting agent from the planarizing pad.
- 51. The planarizing medium of any one of claims 46 to 50, wherein the
first chemical agent is selected from chlorine, phosphorus, sulfur and nitrogen.

© o280 ' 52. The planarizing medium of any one of claims 46 to 51, wherein the -

- first chemical agent is selected to form a second chemical agent that includes
hydrochloric acid, phosphoric acid, sulfuric acid and/or nitric acid. '

21
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