SPI N- ON PROTECTI VE COATI NGS FOR WET- ETCH PROCESSI NG OF M CROELECTRONI C
SUBSTRATES BACKGROUND OF THE I NVENTION Field of the Invention The present
invention is concerned with new protective coatings (prinmer |ayer, first
protective coating, and optional second protective coating) for use in the
manuf acture of m croel ectronic devices such as those used in
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requirements for the devices to be fabricated. Basic etchants may contain amines such
as ethylene diamine, ethanolamine, and/or water-miscible lower alcohols such as
isopropanol to modulate the etching behavior of the solution. Bulk silicon etching is
typically performed at temperatures in the range of 40° to 120°C and most typically at
60° to 90°C. The etching times range from 1 to 24 hours and most typically are in the
range of 5 to 15 hours.

Acidic etchants include aqueous solutions of hydrofluoric acid (HF), including
concentrated (49% to 50%) HF, aqueous dilutions of the same, and buffered oxide
etchants comprising aqueous mixtures of HF and ammonium fluoride. HF etchants are
used primarily for etching silicon dioxide. Mixed acid etchants typically comprise
mixtures of 70% nitric acid (HNO;), 49% HF, and a diluent acid (e.g., 85% phosphoric
acid (H;P0O,) or 100% acetic acid) and are used primarily for bulk silicon etching.
Common component ratios by volume for the mixtures are, for example,

HNO,/HF/H,PO, = 7:1:7 or 3:1:4.
Etching times for bulk silicon in these acid mixtures are typically in the range of 5 to
30 minutes and in some cases as long as 120 minutes at room temperature.

It is common in silicon etching processes to utilize a thin (100- to 300-nm) silicon
nitride or silicon dioxide coating on the silicon substrate as a mask for patterned etching
or as a passivating layer to enclose active circuitry. Therefore, the protective coating
system described here is commonly applied onto Si;N, or Si0O,, which means good

adhesion to these substrates is critical for obtaining acceptable protection.



nitride or silicon dioxide coating on the silicon substrate as a nmask for
patterned etching or as a passivating |layer to enclose active circuitry.
Therefore, the protective coating system described here is comonly applied
onto Si3N4 or Si 2, which neans good adhesion to these substrates is
critical for obtaining acceptable protection. | In the prior art, etch
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Organic polymers are ideal candidates for protective coatings. The IC and
MEMS industries have been using polymeric coating materials as photoresists, anti-
reflective coatings, and planarization layers for many years. These materials are
conveniently applied as thin films by the spin-on method and then baked or UV-cured
to achieve the final coating form. One important requirement for the polymer is that it
be highly soluble at room temperature in an environmentally friendly solvent. Because
of the lack of a proper solvent, semicrystalline polyolefins such as polypropylene and
polyethylene, as well as semicrystalline fluoropolymers such as Teflon®, which are
known to have excellent corrosion resistance to strong acids and strong bases, cannot be
formulated into spin-coated compositions for protective coating applications. At the
same time, many common thermoplastic polymers such as polystyrene, poly(cyclic
olefins), polymethyl methacrylate, polydimethylsiloxanes, polyimides, polysulfones, and
various photoresist polymers (e.g., polyhydroxystyrene and novolac resins) fail to

survive many common, harsh deep-etching processes because of their susceptibility and



of the lack of a proper solvent, sem crystalline polyolefins such as

pol ypropyl ene and polyethylene, as well as semcrystalline fluoropolyners
such as Teflon(r), which are known to have excellent corrosion resistance
to strong acids and strong bases, cannot be fornulated into spin-coated
conpositions for protective coating applications. At the sane tine, many
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resins) tfail to survive ny comon, “harsh deep-etching processes because
of their susceptibility and 2 perneability to the etchants, poor adhesion
to the substrate, tendency to formcoating defects, or lack of solubility
in solvents accepted in the mcroelectronics industry. SUMVARY OF THE
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m croel ectroni c substrate face. The first protective layer | med from
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system Preferred polyners are thernoplastic polynmers and conprise
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In more detail, these systems comprise a first protective layer which is applied
to a microelectronic substrate surface. The first protective layer is formed from a
composition which comprises a polymer dispersed or dissolved in a solvent system.
Preferred polymers are thermoplastic polymers and comprise recurring monomers having

the formula
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and Rt RLI CGCI, I N 3 wherein: each R is individually selected from
the group consisting of hydrogen and O -C8 (and preferably C -C4) al kyls;
and each RZ is individually selected fromthe group consisting of
hydrogen, Cl1-C$ (and preferably C -C4) alkyls, and C -Cs (and preferably
Cl-C4) al koxys. The polymer preferably conprises at |east about 50% by
wei ght of nononer (1), nore preferably from about 50-90% by wei ght

of mononmer (1), and even nore preferably from about 65-78% by wei ght of
nononer (1), based }tljéaoln,the total weight of the polymer taken as 100% by
wei ght. . The pol yne 6?8f erably conprises at |east about 15% by wei ght of

nmononer (I1), more prefgerRl's findida tseﬂeéteaoﬁ/erﬁyth\ee%ﬁbﬁ Rhbisi ger  (11),
and even nore preferably from about 20-35%y wei ght of nononer (I1), based

upon the total weight of ttydpgeynnd Cy eRefandprefeabiyny),-@e) akyls; ahomer s
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i ncl ude those having functional groups which can react with groups in a
primer |ayer Thepplymenpreferghlysoniprisesat paastrabout §Q%rbyaxeight efmenmdet{@ei n) are
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from about 65-78% by weight of monomer (I),  based upon the total weight of the
polymer taken as 100% by weight. The polymer preferably comprises at least about 15%
by weight of monomer (IT), more preferably from about 15-40% by weight of monomer
(I), and even more preferably from about 20-35%4 by weight of monomer (II), based upon
the total weight of the polymer taken as 100% by weight.

Monomers other than monomers (I) and (II) can also be present in the polymer,
if desired. When other monomers are present, the combined weight of monomers (I) and
(II) in the polymer is preferably at least about 60% by weight, and more preferably from
about 60-99% by weight, based upon the total weight of the polymer taken as 100% by
weight. Examples of suitable other monomers include those having functional groups
which can react with groups in a primer layer (e.g., an organo silane primer layer as
discussed herein) are desirable for achieving chemical bonding between the two layers,
thereby reducing the likelihood of lifting of the first coating layer during the etching
process. These monomers may have, by way of example, haloallfg g., benzyl chloride,
2-chloroethyl methacrylate), ester (methacrylates, acrylates, maleates, fumarates), epoxy,
or anhydride functional groups, which react readily with functional groups such as
hydroxyl, amino, or oxiranyl groups which can1 be present in the primer layer. Some

exemplary co-monomers are represented by the formulas



t hereby reducing the likelihood of lifting of the first coating |ayer during
the etching process. These nononers may have, by way of exanple,
hal oal | cQdg., benzyl chloride, 2-chloroethyl nethacrylate), ester
(met hacryl ates, acrylates, naleates, fumarates), epoxy, or anhydride
functional groups, which react readily with functional groups such as
hydr oxyl, am no, or oxiranyl groups which can be present in the priner
| ayer. Sonme exenpl aryR€o-nononers are represeated by the formulas 4 R6 O
4H2 0=0 C p~C-p Rg Hﬁ HHGCGGCG -t-CCJ~ Rs 1 JJJJ R\ o0=c c=0 R5
R5 R6 R6 , and cwher-e—each R5 is i HaTvidual | 7 set ected from the gr oup
consi sting of hyd ogenl nd hal oal kyl § (preferablly C1-CG4), wth at | east one
R5 preferably being achal oal kyl; each R6 is Tndividual|y selected fromthe
group consi sting ofohydr n,, d-ClOtal kyls (e.g., nethyl, ,ethyl, butyl,
i sobornyl), haloallqyls
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where:

each R’ is individually selected from the group cémsisting of hydrogen
and haloalkyls (preferably C,-C,), with at least one R® preferably
being a haloalkyl;

each R® is individually selected from the group consisting of hydrogen,
C,-C, alkyls (e.g., methyl, ethyl, butyl, isobornyl), haloalkyls
(preferably C,-C,, e.g., 2-chloroethyl)), and epoxy-containing
groups (preferably C,-C,, e.g., glycidyl groups);

In the instance of functional groups derived from carboxylic acids such as esters
or anhydrides, it is important that the corresponding monomer concentration in the
thermoplastic copolymer be less than about 20% by weight, and preferably less than
about 10% by weightto limit the possibility of hydrolysis and consequent dissolution or
swelling of the first coating layer by basic etchants. Alternatively, the copolymer may
be alloyed with other compatible polymers (e.g., polymethyl methacrylate, polyethyl
methacrylate, poly(6-caprolactone), and polyvinyl chloride) that enhance coating



(preferably C1-C4, e.g, 2-chloroethyl)), and epoxy-containing groups
(preferably Cl1-C41 e.g., glycidyl groups); In the instance of functional
groups derived from carboxylic acids such as esters or anhydrides, it is.

i nportant that the correspondi ng nononmer concentration in the thernoplastic
copol ymer be | ess than about 20% by wei ght, and preferably |l ess than about
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While the first protective layer composition can be a cross-linkable composition,

itis preferably a non-crosslinkable composition. Furthermore, it is preferred that the first
protective layer formed from the first protective layer composition be nonconductive.
The final first protective layer should also be non-photosensitive (i.e., a pattern cannot
be defined in the layer when it is exposed to about 1 J/cm?) and non-alkaline soluble (i.e.,
it is substantially - less than 0.5% by weight - insoluble in an aqueous solution having
a pH of greater than about 8, and preferably greater than about 10).

There is preferably also a primer layer utilized in the protective systems of the
invention. This layer should be included between the substrate and the first protective
layer. Preferred primer layers are formed from primer layer compositions including a
silane dispersed or dissolved in a solvent system. Aromatic and organo silanes are
particularly preferred silanes for use in the primer layers of the invention. The most

preferred silanes have the formula



The final first protective |layer should al so be non-photosensitive (i.e., a
pattern cannot be defined in the |ayerwhen it is exposed to about 1 J/cnR)
and non-al kaline soluble (i.e., it is substantially - less than 0.5% by

wei ght - insoluble in an aqueous solution having a pH of greater than about
8, and preferably greater than about 10). There is preferably also a priner
layer utilized in the protective systens of the invention. This |ayer
shoul d be included between the substrate and the first protective |ayer.
Preferred prinmer |ayers are forned fromprinmer |ayer conpositions including
a silane dispersed or dissolved in a solvent system Aromatic and organo
silanes are particularly pﬁeie;péd silanes for use in the priner |ayers of
the invention. The nost prefeSired silanes have the forrmula 6 ASi/Bk x3-k
where: R3R3 A. RaJ4di i |[RS RI3RZIR3 B. Ra\ / R3 d Ra R3 each
of i, j, and k is individuallyxselected fromthe group consisting of 0 and
1, and if one of i and j is 1, then the other of i and j is O0; each R3is
i ndividually selected fromthe group consisting of hydrogen, the hal ogens,
C 1-C8 (preferablyfl-C4) alkyls, CI-CB ( y Cl-C4) al koxys, Cl1-CB
(preferably Cl-Ca) hal oal kyl s, am nos, an

- AR
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each of i, j, and k is individually selected from the group consisting of 0 and 1,
and if one of i and j is 1, then the other ofi and j is 0;

each R* is individually selected from the group consisting of hydrogen, the
halogens, C ;-C; (preferably C,-C,) alkyls, C,-C; (preferably C,-C,)
alkoxys, C,;-C; (preferably C,-C,) haloalkyls, aminos, and C  -C;
(preferably C,-C,) alkylaminos;

each R* is individually selected from the group consisting of C,-C; (preferably
C,-C,) aliphatic groups;

each X is individually selected from the group consisting of halogens, hydroxyls,
C,-C, alkoxys and C,-C, carboxyls;

Y is selected from the group consisting of oxygen and sulfur;

Z is selected from the group consisting of nitrogen and phosphorus; and

7



(preferably C1-C4) allcylamnos; each R4 is individually selected fromthe
group consisting of C 1-CB (preferably Cl1-C4) aliphatic groups; each X is
i ndividually selected fromthe group consisting of hal ogens, hydroxyls,

Cl-C4 al koxys and Cl-C4 carboxyls; Y is selected fromthe group consisting
of oxygen and sulfur; Z is selected fromthe group consisting of nitrogen

and phosphorys; and ..7..€ LS andividual |y sel ect fromthe group
consisting o ad&} gﬁdn?ndugglfeﬁl%cﬁia#% ﬂﬁ? g?oglprcéas‘lg?}ga?éga%&ngl ude phenyl si | anes
such as phenyhiidul@ipoxyetdrisde, spBesy | tinbhfdeOr QhichfRBeanes such as

phenyl triethoxysilant, =~ phenyltriacetoxysilane, and di phenyl sil anes such as

di pheny bdenpithoxstbokasidane.di phenyltricbhotrsineanephemd tiephesydidahanedi ol .
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br oo ph@pHehyliidBlobss S, | 288 @ipheAyTitde 8o MahB Y Jsp BRmMEdd inRbhBxYsid Ane,

2-(p/ m net hoxi;)ﬁh'en lethyltrinmethoxysilan e, 2-(p/in -
chl or onphiepylghzHyidkhyysidenet hokpsehlorophenyldinietloe vypsidayet r pdm-or osi | ane,

3-ph ltrich il -(N-ph | ani | t.ri met il : d
A e S e R R TR
conposi th en R &oy JipWetdyiRa h pUati@Ne kh & xy XiUrenefl, 2-(p/m-
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phenyl t chigrpmeibydiphane etipydtrynethopysiiane, r i rdtdioklpsopany]trichlorpsdaneor e

pr ef er ahl a_mxture.of diphenylsil.anedi ol and henyl trinet hoxysilane in a
sol uti oﬁ’%?eni)-{%?@g%ﬁ 2 gmO¥-(’§J'r-pl}enyg%ngvpgyrgpgxﬁﬁhwﬁﬁgﬁ,t hg/r*dr om about
5- 10% by -(@inehyiphespEino)efhRdietiokysimnky ef fective priner layer conposition

for first protective |layers conprising a poly(styrene-co-acrylonitrile)
pol ymer is arregféashive pramer laparspmposition epcading & tengyventiomisdmirtuces af 1. 0%

(pr ef ef ol SLAD IR (9, 2RoRerdBimBhod5Liol) Alaphenthahlavgsigl (apd from
phenyitrimethoxysilane) or, even more preferably, a mixture of diphenylsilanediol and
phenyltrimethoxysﬂane in a solution of 1-methoxy-2-propanol or 1-propoxy-2-propanol
with from about 5-10% by weight water. A particularly effective primer layer
composition for first protective layers comprising a poly(styrene-co-acrylonitrile)
polymer is an alcohol and water solution containing from about 0.1-1.0% (preferably
from about 0.25-0.5%) by weight diphenylsilanediol and from about 0.1-1.0%
(preferably from about 0.25-0.5%) by weight of phenyltrimethoxysilane. Upon heating,
diphenylsilanediol and phenylsilanetriol (the hydrolysis product of
phenyltrimethoxysilane) condense to form siloxane bonds and establish a three-

dimensional silicone coating layer on the substrate.

Another preferred silane has the formula

R3 R3



(preferably from about 0.25-0.5% by weight ofphenyltrinmethoxysilane. Upon
heating, diphenylsilanediol and phenylsilanetriol (the hydrolysis product
of phenyltrimethoxysilane) condense to form sil oxane bonds and establish a
t hree- dinensional silicone coating |ayer on the substrate. Another

pref er r 8ilares | Aavdnd athist Beuétaremare fdd 68y XTphpatibR4 lwith ~Mykent-cBatdiiig d R3 R3
8 Sil anes havi n th| s structure are not only. caonpatible with
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(H3CO 3Si ~C~-N \ / This silane is 3-[ N-phenyl am no] propyl tri met hoxysi | ane,
and it is commercially available fromLancaster Synthesis and Gel est
Corporation. The silane should be included in the priner |ayer conposition
at a level of from about 0.01-5% by weight, preferably from about 0.1-1% by

wei ght, and even nore pref erabl from abg&E—0. 2- 0. 8% by wei ght, based upon
the total weight of thefgéé{rg_( E_}gh CoJip on taken as 100% by wei ght.
The sol vent systemuti K n V3 MR\ conposi tion shoul d have a
boiling point of from about 100- 220C ang_préferably from about 140-180C
The sol vent system should be utilized at a |evel of from about 80-99. 9% by
wei ght, and preferably from about 85-99% by wei ght, based upon the total
wei ght [ osi tion taken as 180% by weight, Preferred
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The silane should be included in the primer layer composition at a level of from

about 0.01-5% by weight, preferably from about 0.1-1% by weight, and even more
preferably from about 0.2-0.8% by weight, based upon the total weight of the primer
layer composition taken as 100% by weight.

The solvent system utilized in the primer layer composition should have aboiling
point of from about 100-220°C, and preferably from about 140-180°C. The solvent
system should be utilized at a level of from about 80-99.9% by weight, and preferably
from about 85-99% by weight, based upon the total weight of the primer layer
composition taken as 100% by weight. Preferred solvent systems include a solvent
selected from the group consisting of methanol, ethanol, isopropanol, butanol, 1-
methoxy-2-propanol, ethylene glycol monomethyl ether, and 1-propoxy-2-propanol, and
mixtures thereof. In one preferred embodiment, water is included in the solvent system
at a level of from about 2-15% by weight, and preferably from about 5-10% by weight,
based upon the total weight of the primer layer composition taken as 100% by weight.

The primer layer composition can optionally include low levels (e.g., from about
0.01-0.10% by weight) of a catalyst. Suitable catalysts include any inorganic or organic
acid (e.g., hydrochloric acid, sulfuric acid, phosphoric acid, acetic acid) or an inorganic

or organic base (e.g., potassium hydroxide, TMAH, ammonia, amines).



met hoxy- 2- propanol , ethyl ene gl ycol nononethyl ether, and

1- propoxy- 2- propanol and mxtures thereof. In one preferred enbodi nent,
water is included in the solvent system at a |evel of from about 2-15% by
wei ght, and preferably from about 5-10% by wei ght, based upon the total
wei ght of the priner |ayer conposition taken as 100% by weight. The pri ner
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Specific examples of preferred halogenated polymers include those selected from the
group consisting of poly(vinyl chloride), polyvinylidene chloride, poly(vinylidené
dichloride)-co-poly(vinyl chloride), chlorinated ethylene, chlorinated propylene, and
mixtures thereof. Halogenated chlorinated rubber is also very effective.

The halogenated polymer should be included inthe ~ second protective layer
composition at a level of from about 8-30% by weight, and preferably from about }0-20%

by weight, based upon the total weight of the second protective layer composition taken
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Cl Specific exanples of preferred hal ogenated pol yners include those

sel ected fromthe group consisting of poly(vinyl chloride), polyvinylidene
chl oride, poly(vinylidene dichloride)-co-poly(vinyl chloride), chlorinated
et hyl ene, chlorinated propylene, and m xtures thereof. Hal ogenated

chl orinated rubber is also very effective. The hal ogenated pol yner should be

i ncl uded, i ot i er .. oSl 11 t L. of f rom about
B 30% byiel Wt ARG F o PO BT S Bt R B0 0 spdimfet e on (he

t ot al Mﬂioﬁiﬁosﬁhﬂsﬁ@ﬂ&ﬁ@ﬁ%d@ﬁﬁ%ﬁﬁhﬂ oferdn@ yiedut CONRGIC, iafd piefsebly fdhnas 100% by
wei ght. The sol vent sgstem utilized in the second protective [ayer

conposi taboht PolA0IChEbesdvenbsystemyshosldhe wilized @mlensdot frameban(e;:928rd

preferably f.rom about .140-180C. | ven stem shoul d.be.utilized at a
Pevel " of NV oiR B Rl S Ao By Sbarciiop 5 it eieht b 5056 by
wei ght, tﬂ@§c§:@n&§%¥e&ﬁ%l%@}é’ém 53 taltbr as 1tob%§>eDgg{aﬂt.pr0t ective layer
conposition taken as 100% by I ght. DETAILED CRI'PTI ON OF THE PREFERRED
EMBODI MENTS EXAMPLES The foll owi ng exanples set forth preferred nethods in
accordance with the invention. It is to be understood, however, that these
exanpl es are provided by way of illustration and nothing therein should be

taken as a | i i qmﬁ; ooteRtten. TYPI CAL
APPLI CATI ON %@S@% r1or ?g)gﬁ?%lﬁg t he prlIr%eﬁ;Mpayer, i?g)i s preferable
to prepare the substrate by exp&XAgPLESto brief (from about 15-60 seconds)
oxygen pl as et¢ghing to clean angd/ or hem cal] |y activate the substrate
surface to F%‘P"o 108‘8%%@“@93 Fﬂe‘gﬁgiﬁﬁémgﬁ .OCEI BS3r80TdBR RO NI Wi th
heavy | Ofigeithll 188 1360 ARISMEhERCNE, BENGHCA lord i BYwa9Qndi ng. Such
processes are especi‘?la?ﬁf3;/'d ef eétlévg or %ﬁeﬁ‘%ﬁgkﬁﬁ‘é&‘g@mﬁggﬁa t he

pr ot ect i Mastcaymni and nethsigtherem shbhlidbertakentas b timitation upon the overall scope of

the invention.

TYPICAL APPLICATION PROCESSES

Prior to applying the primer layer, it is preferable to prepare the substrate by
exposing it to brief (from about 15-60 seconds) oxygen plasma etching to clean and/or
chemically activate the substrate surface to improve bonding by the primer layer. Plasma
bombardment with heavy ions such as argon can also be beneficial for improving
bonding. Such processes are especially effective for improving the bonding of the
protective coating system to silicon nitride.

Preferred substrates for use in this process include those selected from the group
consisting of Si substrates, Si0, substrates, Si,N, substrates, SiO, on silicon substrates,
Si;N, on silicon substrates, glass substrates, quartz substrates, ceramic substrates,
semiconductor substrates, and metal substrates.

The organosilane solution that makes up the primer layer is spin-applied onto the
substrate at about 500-5000 rpm, and preferably from about 1000-2000 rpm, for about
30-90 seconds. It is then baked at greater than about 100°C for about 60-90 seconds to
condense the organosilane molecules into a continuous film that is bonded to surface

hydroxyl groups present on many microelectronic substrates. It is preferred that the
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Preferred substrates for use in this process include those selected fromthe
group consisting of Si substrates, Si2 substrates, Si3N4 substrates, S 02
on silicon substrates, Si3N4 on silicon substrates, glass substrates,
gquartz substrates, ceram c substrates, sem conductor substrates, and netal
substrates. The organosil ane solution that nmakes up the prinmer layer is

spi n-appl.ied onto the substrate at about .500-5000 r an eferably from
about - BEBRRY kS Fes e bR sBeRig paen Hhipor B oS R "gr bat o1
t han abgbints} @0fesé Banabowts £Haf0 nfre prREFBIP fFroaP KRN S dohle or ganosi | ane

nol ecul es into a continuous filmthat is bonded to surface hydroxyl groups

present on nEAythafiestpeotectivedayer, theitbermenlestic potymes isghissplvied édla stitablehe 11
rimer lLayer, have an avera t hi ckne neasured by an el li t

7Tt e PR 40 et S e ahO oS5 YESy FRHEattantt GreRaBERS r om about
2-8 nm gfRratehe af)d_)dt%foopso@b@gz\&}i ¥R préfeibly o AHoRt UL AR pmP BlneFeuti S

dissolved in a suitable solvent ‘at a concentration of from about 5-25% by
wei ght 3AdP0setandsoditie dofdibaked die tempersturao&fram abbw R0- BOOCFa0Lboup MO- and

f f bout, 1000- 300 f t - 90 ds. It
Cor 1 - pael 0% Bl iiol ne HeB Sitiotas irporio ARGBPeraNEe P50 seconds

to dry then SRat | RE225FE iR@BothtH059deB86HR Yo Uen B th Bl st ?f’é'&%ti% 1et gH@Er ature of
from about 130-225C for about 60-90 seconds to densify the first protective

| ayer atdnd bdmly to the prmhgr layert e prefareed preoees for Fhldengstpkre-remlopitodess f or
baki ng styrene-acrylonitrile coati i ake th at t erature of
about 1 BRI 1 A BaE P B TR i drat 20 1 sbeip 20 ieird B BEBut 200
for about ,48ns@HARASE ablue 2009V IR abs@ d0dsechfike| THRWIyR& RAHS kvePRdit i ons are
adjusted typically to achieve a final coating thi'ckness of from about 1-5

pm and spi cabiiyiohs ern adpested @pisally todasbeavdiangnal poating Heickieags o€ fifimcover age
B T e E
descri begyaka\wWeMdvite 18R e hyidh thBSulisk®! Protective layer. The sol vents
used to apply the second protective |ayer should be selected to mnim ze
detri nent al iThesecontlipoetective layer is applied from a solvent solution in a manner similar

to that described above with respect to the first protective layer. The solvents used to

apply the second protective layer should be selected to minimize detrimental interaction

with the first protective layer. It is preferred that the second protective layer have an

average thickness (as measured by an ellipsometer over 5 different points) of from about

1-5 pm, and more preferably from about 2-5 pm.

It is preferred that the protective layer(s) or coating(s) be removed after the wet

etching processes have been completed. A particularly preferred technique is stripping

the coating(s) with solvents commonly used in microelectronic processing such as

acetone, propylene glycol methyl ether acetate, or ethyl lactate. In this technique, the

coated substrate is sprayed with, or immersed in, the solvent until the coating layer has

fully dissolved. The substrate is then rinsed with fresh solvent until clean. The

protective coating system described here is easily removed by dissolving the

thermoplastic layer (the first coating layer) in a solvent such as acetone. The second

coating layer, if present, is either dissolved at the same time or is lifted as the first layer

dissolves.
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with the first protective layer. It is preferred that the second protective
| ayer have an average thickness (as neasured by an ellipsoneter over 5
different points) of fromabout 1-5 m and nore preferably from about 2-5
m It is preferred that the protective |ayer(s) or coating(s) be renoved
after the wet etching processes have been conpleted. A particularly

o el ecrrange roreet R B bR rSiftan A B oty

et her agffepd atle of nChifink dided @blng bfockes THRERNLE USer dyBRmseARERALRUDSt rate is
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protecti,ve, coating.system descrihed ,here.is easjly renoved b issolving the
t her mopf2edt ?6‘“:93 g‘ﬁu%/gt Wﬁenf sl"_&sef’{eggg{ fhpgt ?é?f/"é]is)%o #‘?L’é‘_g% R gﬂlﬁr0§é13%6§'5 acet one.
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or is lifted as the first layer dissolves. 12" Practicing the present
i nvent i bifting isidetesmined by measymg feem thecoutsigeedge pf thesubditatdito thefurthest i ttl e or

lifting, dugi t chi . That j.s,.the,l i || exhi bit
"ot | GBI SR B R A RIETE el er bty
less than apeuherhobeRf inbdrtive PEbtvhiRR 18P bRedne dill Q)Epe'?iléﬁégv haw s to etching

in an approxi mately 30-35% by wei ght aqueous KCOH sol ution having a
t enper anoetehat pereinatioddudpEiching proresges. Shds sty ected/ fomebeu 2ihoyrs r om t he

out si de,edge of. the substrate jhe furthest paqj on the | ayer system

wher et HeSF g ern pcRrRmee; 7932t Re ke sonsreB e, Rluieh heltther more. ¢ he
i nvent i wenRFAERGE hbdlt B38FC INSTOMMtWelJro8% PRV EAREWHBMWelidsk ila@ a8but NO et chant
penetration during etching processes. Thus, Wwhen subjected for about 2 hours

to et chPdpinhplespexspy’ of sehstrateyargprefratiy lesethgh ebew Vedfusinkades paiami on havi ng
a terrpef]gd;ur“of abqut 8%;18 C,. the invpeqéiage $r %Lée%ti ve systens w || have
| ess t hah W5 ’WB?nlc“ﬁFWﬁ FB “rﬁé?l"t(?‘?ﬁo%‘fa’ PR SRy preferably | ess than
about 0.05 pinholes per cnZ of substrate, when observed under a m croscope
at | OX magni fication.

EXAMPLE 1

Preparation of Primers I-IV

Primer [ was prepared by dissolving 0.5 g of diphenyldichlorosilane in 99.5 g of
xylene followed by filtering with a 0.2/0.45-pm polypropylene filter.

Primer I was prepared by dissolving 0.5 g of diphenyldimethoxysilane in 90 g
of isopropanol and 10 g of water followed by filtering with a 0.2/0.45-um polypropylene
filter.

Primer I was prepared by dissolving 0.5 g of diphenylsilanediol and 0.5 g of
phenyltrimethoxysilane in 90 g of propylene glycol monomethyl ether (PGME) and 10
g of water. The primer was aged for at least 24 hours so that the silanes were partially
hydrolyzed and condensed. The primer was then it was filtered using a 0.2/0.45-pm
polypropylene filter.

Primer IV was prepared by dissolving 1.0 g of diphenylsilanediol and 1.0 g of
phenyltrimethoxysilane in 88 g of PGME and 10 g of water. The primer was similarly
aged and then filtered using a 0.2/0.45-um polypropylene filter.
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EXAMPLE | Preparation of Prinmers I-1V Priner | was prepared by dissolving
0.5 g of diphenyldichlorosilane in 99.5 g of xylene followed by filtering
with a 0.2/0.45-m pol ypropylene filter. Primer Il was prepared by dissolving
0,5 g of diphenyl di net hoxysilane in 90 g of isopropanol and 10 g of water
followed by filtering with a 0.2/0.45-m pol ypropylene filter. Prinmer |11
was prepared by dissolving 0.5 §Wﬁinyl silanediol and 0.5 g of

phenyl tri net hoxysilane in 90 g ne gl ycol nononethyl ether (PGVE)
and 10 g of water. TheyRitidiRf PMSeralfCorhraffe Prit@st) 24 hours so that the
silanes were partially " hydrolyzed and condensed. The prinmer was then it was
filtered usi fyamadnd®/mils-tp Hxampleyl Poipyar dhwas piepaned bpraddimg 1.0/gwés- pr epar ed
by dissolving 1.0 g of .di phenylsil iol,and 1.0 g.of .

oheny ¢ ArtrtySefeResihE RS0 3ior BERES oS Koyt i arimeriees gerdver was

si m | ar ey 5ta8@d22hduish@nhid the 8186t Wal pataPhddS4et RAA BohMREaRYTROe filter.
13 EXAMPLE 2 Preparation of Prinmer V (Conparative Prinmer) In a manner

si m | ar ptimeEwastien filierdd usmg a ¥2K45-pmadypedpWsnesfdtirng 1.0 g of 3-

am nopropyl triethoxysilane into 95 g of PGWMB and 5 g of water. The prinmer
was aged for at |east 24 hours so that the silane was partially hydrol yzed
and condensed. The priner was tjeapprg gred using a 0.2/0.45-m

pol ypropyl ene filter. EXAMPLE 3 Preparation of Prinmer VI A diethyl

f umar at e- nodi fi ed, ami no f unBteperatibn of Pamer Was prepared by nixing one nole

of N-(3-trinetho il yl)-propyl et hyl enedi.am ne with one |.e of .diethyl
f umar git e, folt H\ﬁ@vﬁ M%%Te?mf’%e‘i’tmg%ﬁ cHnpal &ay BFeP&%%}hi’lﬁlgﬁmgrhe ?1/1 Xi ng

ProCesSS gne mole of N-(3-trimethoxysilyl)-propylethylenediamine with one mole of diethyl

fumarate, followed by stirring at room temperature for 48 hours. The mixing process
was exothermic, indicating the immediate reaction of the two components.

Primer VI was prepared by dissolving 1 g of the above modified silane into 90
g of PGME and 10 g of water. The mixture was aged for 24 to 48 hours at room
temperature and then filtered using a 0.2/0.45-um polypropylene filter for future use.

EXAMPLE 4
Preparation of Primer VI
Primer VII is an adhesion promoter based on
3-(N-phenyl)aminopropyltrimethoxysilane, which is very effective for
polystyrene-co-acrylonitrile polymers, especially for coatings containing reactive groups
such epoxy, ester, or chloromethyl (benzyl chloride) groups. Primer VII was prepared
by dissolving 0.5 g of the aromatic amino silane in 90 g of PGME and 10 g of water.
The mixture was aged in a manner similar to the previous examples and filtered using

a 0.2/0.45- um polypropylene filter.
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was exothermc, indicating the i mediate reaction of the two conponents.
Primer VI was prepared by dissolving | g of the above nodified silane into
90 g of PGWE and 10 g of water. The mi xture was aged for 24 to 48 hours at
room tenperature and then filtered using a 0.2/0.45-m pol ypropylene filter
for future use. EXAMPLE4 Preparation of Prinmer VII Primer VII is an
adhesi on pronoter based on 3-( f&ﬁ%ﬁﬂ, §ninopropy|trinethoxysilane, whi ch
is very effective for polystyrene-co-acrylonitrile polynmers, especially for
coati ngs contai ni n@rémediohwe CoutinPSompoiioxyd Befsdrgra, or chl or oret hyl
(benzyl chloride) groups. Prinmer VII was_ prepared by dissolving 0.5 g of
the aromatic am no sil aképelymopofStyrenpantAsndonitiily of water. The nixture
was aged in N i1 h ! . fel g using a
021045 m ST ar SayarileBleshide EAQRH BN AFRIEA ARG R BEY, 1
Conposi tfbemdatnaNCdenpdsitionad wae goinyiteted df dRsplviie] 28bfAelyystofhecbl e

Comrerci ally avai | abl e styrene-acrglonitrile resins were used directly for

coat i ng achHmMEat(SHRE0: ¥bp b0 A0 wittearrylenitiile aavadably figms Aldrighnén 12 g of
| t i il y = W9 lonitrile,
Pva | abi 4y hfnyDscatReldht Ak TS o NP Rnd Bleo BRSNS D0 0 %t

di (et hylGdigpd3itioad waslfsreiubydd 18t dissolvingpsrp s SANI0 iB4WaS f hetylisabed] by

di ssol ving 18 of SAN30 in 41,(g of methyl isoanyl ketone (MAK) and 41 ¢
of di (etlsanen remy i eeohdictyime. sigsel) dagthivhPtheonBesh toahag wer e
filtere i i a 4h- pr oRYy! > fil er jvely, a
m xed s%ovhgﬁgl 88 p‘?}gﬁylfgﬁegédglté@% IErr)st(gllr‘ﬁ'y) rréet ﬁ?(ﬂ(gf HIédr %@@%P@Llh’ J and

et hyl | agikahgively, amireddvlvenasipropfle dyost modbaethybetleateakePGMEANt . The

change of solvent did not noticeably change the coating quality or
adhesi orfnd ethyl lactate in a weight ratio of 9:1 was also used as the solvent. The change of

solvent did not noticeably change the coating quality or adhesion.

EXAMPLE 6
Preparation of a Terpolymer and Formulation
of Coating Composition C from the Terpolymer

In this procedure, a terpolymer of styrene, acrylonitrile, and glycidyl methacrylate
was prepared. Styrene and glycidyl methacrylate were purified by passing through an
aluminum oxide column. Acrylonitrile was purified by washing sequentially with a 5%
by weight H,SO, solution, a 5% by weight NaOH solution, and water to remove
inhibitors and amine impurities that might cause crosslinking of the polymer. It was
dried over anhydrous calcium chloride and then 4-A molecular sieves.

A 500-ml two-neck flask containing a 1-inch magnetic stirring bar was charged
with 100 g of cyclohexanone (or PGMEA) and a mixture of purified monomers including
35 g of styrene, 10 g of acrylonitrile, and 5 g of glycidyl methacrylate. Next, 300 mg of
2,2'-azobisisobutylnitrile (AIBN) (or benzoyl peroxide) were added to the mixture as an
initiator. The side neck of the flask was capped with a rubber septum, and the main neck
of the flask was connected to a water-cooled condenser with the top end of the condenser
linked to a bubbler containing mineral oil. After fixing the entire glass assembly to a

metal stand, the system was purged with nitrogen to remove oxygen through the side

15



EXAMPLE 6 Preparation of a Terpolynmer and Fornul ation of Coating
Conposition C fromthe Terpolyner In this procedure, a terpolynmer of
styrene, acrylonitrile, and glycidyl nmethacrylate was prepared. Styrene and
glycidyl methacrylate were purified by passing through an al um num oxi de
coI um. Acrylonitrile was puri fi ed by washi ng sequentially wwth a 5% by

wei ght H2SO4 solution, a 5% b ght NaOH sol ution, and water to renobve

i nhi bi t Beek afifhe Saskibraugh armeelss Eh@eﬂas}erwﬁtheétad@@ng ﬂch@mlatmat 89°@fox he

ol woul 80846 1S hO G ARKEIGP H3r S8, TR Bhh. BRRAThgR e

stirri nglohady pukaed Wwiftafieegen twf@eﬁmygem&oﬁ»ﬁieﬁhgxpﬁm@lﬁ&rob%ﬁ@\)zasand a
m xture of puri fied nonomers inclu of styrene, 10 of
ann’gq w&zﬁnyl

gcrz y| onthenipresipitated is 2 guivhrepfjsdpagp " cpnéaining 2% bgmelglg vb':iterd i
o o REL P AR AL 'The bOWEIS: olaRTccdVABR YL ARERRH Skl EBGS B, | O 1 e

rubber s@Rdweriny 30 ekt niflofhen edsidue®f Thégiefd @Sdonvésios QN RGeS dnOx as
wat er - cool ed condenser with the top end of the condenser linked to a

bubbl er 88¥ntoaditond3¢tinsaredtion; ghromptography XGRE) tdicasest theewejghsevasagenbly to a

nmetal stan S I Wt xygen, through

t he si drg%l%?%ec c)tft emgjlsygi% “?aﬁda 6&1&)&% gg[éoqe %’Wg Eggwo&ﬁég%at ed using
a hot pl atagdat). 80C for about 8 hours to polynerize the nononer m xture.
During the reaction, the reactor was slowy purged with nitrogen to prevent

oxygen from &Wmoﬁhﬁgncfh%5%cﬂoild@w&§btmymowmﬁéa Srdthepiecaeeetl i n a

T A PSP RLORTEL 6P BB St Sl 2

vacuum @r/@dsien psigprepHediit&el vent or nmononmer residues. The yi eI d or
conversion of the reaction was 80%to 85% Gel perneation chromatography

(GPC) indicated the weight average nol ecul ar wei ght of the polyner was
about 200,000 g/nole (relative tEaXRM;/r ene standard).

Preparation of a Terpolymer and Formulation of
a Coating Composition D from the Terpolymer
A terpolymer of styrene, acrylonitrile, and butyl acrylate was prepared in this
example. The styrene and acrylonitrile were purified according to the same method
described in Example 6. Butyl acrylate was purified by passing through a column of
aluminum oxide.
A mixture of purified monomers including 30 g of styrene, 15 g of acrylonitrile,
and 5 g of butyl acrylate was polymerized in PGMEA, and the polymer was recovered
_  using the same method described in Example 3. The conversion or the yield of the
polymerization for this system was around 80%. GPC molecular weight (M,,) for this
polymer was around 99,600 g/mole (relative to polystyrene standard).
Composition D (15% solids) was prepared by dissolving 15 g of the recovered
dry polymer in 76.5 g of PGMEA and 8.5 g of ethyl lactate. It was filtered twice using
a 0.2/0.45-pm polypropylene filter.
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Composition C (12.5% solids) was prepared by dissolving 12.5 g of the
recovered dry polyners in 94.5 g of PGVEA and 10.5 g of ethyl lactate. It
was filtered twice using 0.2/0.45-m pol ypropylene filters. EXAVPLE7
Preparation of a Terpolyner and Fornul ation of a Coating Conposition D from
the Terpolynmer A terpolynmer of styrene, acrylonitrile, and butyl acrylate

was prepared in this exanple. T%L%%r? and acrylonitrile were purified
according to the sane nethod destribed in Exanple 6. Butyl acrylate was

purified by passing tHegitationcofaa)matipolymed bthFéraiilgtidnde. A m xture of
purified nonomers including 30 of styrene, of acrylonitrile, and 5 g

S, 15
of butyl acrylate was @& GoRing £ompopit G@Qméhﬁpglbf@ebol ymer was recover ed

ing th d i hed j le 3. : i the yield of
the  Opol yrr | AL AR i 6 QRESad Dne B REnd G EAE AR R b it ¢ ©
(My) for ghhidyl nplagrgidte Was fgdpawad B aeRhplicirenis, styrehétbung depylie) ysd yrene

standard). Conposition D (15% solids) was prepared by dissolving 15 g of the
r ecover e@lycihy) me8iagriate wererprrgieg byt paseingrangh 8 colugros! dumynum gxidgte. 1t was

pr cpar ot Aot eSS putass Britp iSRS piderNn, AR REIEES Ui on e

from t he vRedrygegtedtially oBowed eiRfiUaged BvEruatFaRAk YoRdiwaf clibNdEergd 4 A
acrylonitrile, butyl acrylate, and glycidyl nethacrylate was prepared. To

acconpl i smplﬁchlila:r,s_ieé’@%/r ene, butyl acrylate, and glycidyl nethacrylate were
ur 1 od by waSHPHEe eRHEc Pofontthctafy of b tn S a bl or
sequent i & ¢ yf bl @ndske! RENS diof eFcidyEhetnbythtowas palyfieHeMdrebserand 4 A

according to the methods described in Example 6. The conversion or the yield of the

polymerization for this system was around 80%. GPC molecular weight (Mw) for this

polymer was around 124,600 g/mole (relative to polystyrene standard).

Composition E (15 wt% solids) was prepared by dissolving 15 g of the recovered
dry polymers in 76.5 g of PGMEA and 8.5 g of ethyl lactate. It was filtered twice using
a 0.2/0.45-pm polypropylene filter.

EXAMPLE 9
Preparation of Coating Composition F
Composition F was prepared by combining in solution 13.5 g of a copolymer of
styrene and acrylonitrile (M,= 165,000, 25% acrylonitrile) and 1.5 g of polymethyl
methacrylate (PMMA, M,= 120,000). The coating composition was filtered using a
0.2/0.45-pm polypropylene filter.

EXAMPLE 10
Preparation of Coating Composition G
Composition G was prepared by dissolving 12 g of chlorinated rubber
(CLORTEX® 20 from American Tartaric Corporation) in 88 g of PGMEA, followed by
filtering with a 0.2/0.45-um polypropylene filter.
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nol ecul ar sieves. A mxture of purified nononers including 25 g of styrene,
15 g of acrylonitrile, 5 g of butyl acrylate, and 5 g of gl ycidyl

nmet hacryl ate was pol yneri zed and recovered according to the nethods
described in Exanple 6. The conversion or the yield of the polynerization
for this systemwas around 80% GPC nol ecul ar weight (My) for this pol yner
was around 124,600 g/ nole (rel ahw$Eqﬁl ystyrene standard). Conposition E
(15 Wm % solids) was prepared by dissolving 15 g of the recovered dry
polymers in 76.5 g of PE@MpAratiofl o8 Coatthg0CoBbbiitiod Hctate. It was filtered
twice using a 0.2/0.45-m pol ypropylene filter. EXAMPLE 9 Preparation of
Coat i ng Conp&empogitior Foyapereparpdhy éss@mgﬂ@ﬁ@rféhlomaa@dWGm(TﬂgnpRut@o| ution

13 B R el PO AR il B AR R 837

The coabizng4 ﬁfpp@yplioppxewﬁnéﬂ,l tered using a 0.2/0.45-m pol ypropyl ene
filter. EXAMPLE 10 Preparation of Coating Conposition G Conposition G was

prepared by dissolving 12 g of chlorinated rubber (CLORTEX(r) 20 from
Anmerican Tartaric Corporation) Mg f, PGVEA, followed by filtering with
a 0.2/0.45-m pol ypropyl ene filter. MPLE 11 Preparation of Coating

Conposi tion FPIG@éﬁ?ﬁﬂdrimlﬁh%gﬁméfﬁp‘aH%ﬂd !@)oadxhgse@ﬂn}obﬂaoﬁ@Aq;of chlori nat ed
PVC (TenpRite 674X571 from Noven, Inc.) in 90 g of cycl ohexanone, foll owed

by filteringAmilieprasiligoppitrides onsilesinmpirids yassravith dluminunEgdenopited atthe

central area was mounted on a spin-coater and centered properly. Under conditions of

a spin acceleration rate of 20,000 rpm?, a spin speed of 2,500 rpm, and a duration of
90 seconds, the wafer was first washed with acetone for about 20 seconds to remove any
possible contaminants, and then an aliquot of 5 to 10 mi of the primer was dispensed
onto the wafer. After spinning for about another 40 to 60 seconds, a uniform primer
layer was obtained on top of the wafer. Subsequently, the primed wafer was baked on
ahotplate at 100-130°C for 1 minute to promote chemical bonding between the substrate
and the primer as well as partial vulcanization of the primer. After the primed wafer
cooled to room temperature, a layer of the particular coating composition (e.g.,
Composition A) was spin-applied and then baked on a hotplate sequentially at 100°C for

2 minutes, 130°C for 1 minute, and 205°C for 1 minute.

EXAMPLE 13
KOH Deep-Etch Tests for Various Coating/Primer Combinations
The test equipment included a glass etchant tanker containing about 4000 ml of
a 30% to 35% by weight aqueous KOH solution in which a TEFLON® wafer boat
holding the test substrates in a horizontal orientation was fully immersed. The etchant
solution was heated using an internal heating unit or outer heating unit such as a hotplate,
and the temperature of the etchant was controlled to 85°C = 1.5°C. In general, 4-inch
wafers of silicon, silicon nitride, or silicon nitride with aluminum deposited at the central
circular area (approximately 2 inches in diameter) were used for the test. For silicon

wafers, the test was only conducted for 2 to 4 hours because of the high etch rate of

18



Procedure for Applying Primers I-VIl and Coating Conpositions A-G A silicon,
silicon nitride, or silicon nitride wafer with alum num deposited at the
central area was nmounted on a spin-coater and centered properly. Under
conditions of a spin acceleration rate of 20,000 rpn2, a spin speed of
2,500 rpm and a duration of 90 seconds, the wafer was first washed with

acetone for ab 20 seconds. t regove, a ossi b con ] pants, and then
an al i qSgicopiR %B 1°?mef‘ﬂ Fcﬁ%%h‘?/\%t gg%ﬁ’ﬁﬁ%%% too%ﬁef?n?iﬁ OWEsf er. After
Spi NNi Nk tBO @kh i%ﬂOttllfl;eﬁolﬂﬁbﬂ wa%usﬁe@ Relgorodsly %ihoma@o%ﬁ R®hrovidyer was
obtai ned on top of the wafer. Subsequently, the prinmed wafer was baked on a

hot pl at @giation0@-{te8 tie etaing pemiod,wefer mplasrware re;mqrdﬁmseﬁdmdn@dﬁhm\ee n the
bstrat. t he I f th
Aftor ¢ HEPBRE el g et op RBURREL hp et edd@yer Cor he

particul ar corkhng aﬁ@ﬁ‘iﬁﬁﬁhﬁ&?réa@ﬂ@ebowa@ﬂ@@ﬁé &tﬁﬁh Ay y@straiofane! i ed and
t hen baked on a hotplate sequentially at 100C fo 2 mnutes, 130C for 1

m nut e, caatth@Beif by pihhoienot QOOIEK@H?LeElsMCKQﬂﬁBemtIEngaQ' as‘h@tdd)by Vari ous

Coat i ng/ Pri nmer i hat.i ons e i nt clude tchant
Canker CPRIHIRG CABBAERBGb A 1h ROARe Jroms B Eher G AL BdHS  Kon

sol uti ofgnP [ oE Go&m@ﬁ%&@ﬂﬁfeﬁt if%@rracﬁﬁ’ladlrecﬁgﬁ ‘Wa@gls&f‘ﬁs E%éasﬁﬁtlﬁ'ttﬁ@t es in a
hori zontal orientation was fully | mersed he etchant solution was heated
usi ng andhesier qualitthethe pgmeriteating comtomatlhmaRcm@tsum shoscin Tableal.hot pl at e,

and the tenperature of the etchant was controlled to 85Cf 1.5C. In general,
4-inch wafers of silicon, silicon nitride, or silicon nitride with alum num
deposited at the central circular area (approximtely 2 inches in dianeter)
were used for the test. For silicon wafers, the test was only conducted for
2 to 4 hours because of the high etch rate of 18 silicon in KOH For
silicon nitride wafers, the test was extended to at | east 8 hours. During
the etch test, the solution was bubbl ed vigorously with nitrogen to provide
agitation. After the etching period, wafer sanples were renoved, rinsed,
dried, and then

19



B O
v Uv
y t

0 wo
ti v

in the radial
0
on
'O

any penetration of
19 o

KCH resi stance of the coating) was

1.
dE OU

Iine of coating detachnent
adhesion quality of the

Results are shown in Table

front

i nspected for pinholes and edge lift or detachment of the coating |ayer(s).
coating (either by pinholes or poor

Because alum numis very reactive toward KOH sol ution
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edge of the wafer to the
direction was used as a neasure of the

prinmer/coating comnbi nation.

r:

C
N
N

U'C o0CO0) 022 0pBoooBO00OVOhDO

-Z
Z
> Z
c Z
< 0z
Z
= 58500/0550C
Lz ur - 995071/040€ 1 g I sof  [ped [V +OpHIIN
s 2 90507 1/00001
> 99509/00507
>~ un €-1 99807 1/J00E 1 q it sa X PN
M 2980Z1/0-001
T 99509/0050T
D o 0g-g 99507 1/040€ 1 v I SuoN wooIyIs
PN G 2P 9380Z1/05001
O 93509/0050T
P o U ¢- 0980Z1/0.0€1 \4 m soX  [ped IV + SPIIIN
~o° 9950Z1/04001
Oo 09509/0050C
,O> una ¢-g 09807 1/0.0€1 v il S9X opInIN
 O> 9950Z1/D,001
o3 93509/2050C
™0 Pyuo) pay A[eserdwio) | 99SQTT/D0ET \4 auoN SuoN uooIIS
o 3 0350Z1/00001
oo 09509/2050C
> O gmuo) W GZ- 99807 1/0.0€1 A4 SuoN ouoN  [ped [V + 9PHIIN
>0 35 2080Z1/00001
>Z g 99809/050C
> O pnuo) un O¢- 0980T 1/J00€1 v SUON SUON SPIIIN
50 9 0950T1/00001
yeo)=) wﬁamﬂ SS320.1d feyg _uoﬁmmchaou J— o) eurse[J 2)e1SqNS
> %WoEEcU ¥O TAIIAL SHNS?Y {Suneo)) Aoy duneo) Hd ‘0
)] *SUOTRUIqUIOD FoulLI \wﬂﬁmoo SNOLIBA I0J S}juSarl 1S3} QS@;Q@@.@ HOY °19°19el
50D
O >
> © Z
>02Z2




0
lapo N
Rp0O Qb

UL oo

00C 00C) OO0O0O0O0Oc) OOO
ci

MOOMOOMOOMN
oPAOOO a~w4 Q R-
vl ~O N 00

0
@)
E

|14

wrojran
jou Y11 23pH

wuar ¢-1

93509/0005¢C
9950Z1/00€1
935071/00001

SOX

SPHIIN

91

uojrm
j0u Y1y o8pH

i 97-8

99509/D0050C
9950T1/D.0¢1
935071/00001

SUON

uoonIs

ST

uma ¢€-7

93509/D050C
99s0Z1/000¢€1
995071/9.001

Sa X

ped [V + SpMIN|

14t

w ¢-1

93509/00,50¢
9950C1/0.0¢1
9950C1/0001

sa X

SPIIN

€l

urogrun
jou Yy 98pH

wrr 0f-01

99509/0,50C
09807 1/Da0€1
095071/00001

UON

UoOI[IS

4!

wur ¢-1

99509/0050C
9950CT1/0.0¢€1
9950Z1/D0001

Sok

ped [V + SpIN

I1

urar z-1

99509/0.50C
9950Z1/0.0€1
9350)Z1/0.001

sox

SPININ

01

wojrun
jou Y1y 93pg

i ¢7-¢

93509/0050C
9950Z1/D.0€1
9950C1/0.001

g

SUON

ooI[IS

$)UAWWIO))

Sunyr
Jo WA symsay

ssad0x1y aNeqg
Suneo) aANII0IY

uonisodwo)
duneo)

RET1i A

g1y ewse[
0

ajexysqng

# dxg




o0

00

]

mmN VI
h Vii NN Val
00O 00O

ON

y
>

o .
oo
oZ
o .

y Ny

NNNNNNNNNNNNNN
k

oa z z CL

0

0oO0
Co6

)
c

U

Uo ~
O O kf

ON O
zr

(44
0 93509/0050C 5 oA ouoN  |ped [V +SPINN| +T
09809/D.001
0 93509/0,50T 35 A SuON opIIN €T
93509/0,001
: 93509/0050C IA SuoON SPIIN 7T
e 99509/0001 =
99509/0,50T auo opIt 1c
- IA N PIIIN
oy 90509/0001 0
o 93509/0050T q A QUON UooT[IS 0¢C
99509/0,001
99809/0050T d opi
- OA SUON ped [V + 9pIOIN| 61
T 90500/00001 g
0 93509/2,50T q A QUON OpPIIN 81
23809/2,001
93509/0,05T
HHoFIn urm £-¢ 99507 1/00€ 1 7 A soX SPHIN LT
Jou J1 93pH 0980T 1/2,001
_— sSuny $S3001 J ey uonisoduro) — q9yq NmEmmE S 4 dxgg
syua D Jo JAIIAL synsay Mﬁmuﬂcﬂv Q?ﬁUOthM wﬂmuﬂco O

wwww OP y ONNMmM-'
y
o]
O~
(

'~ d NNy
00000




h
Ca)
Nr+ N

00Ot
00OOO000O0 vy

OOv'l OV
-y

“'"Uw 0O UOO0OO0OO

) U 9

06
00

Zo0
oO.’

wWoOaMNVM y'~-yuUuuuuuu

+UmWOWN
n>Od_ 1002

D7 oc+
au& “,OOn_

€2
i Z- Hmwww%w d A ouoN  |ped [V +9PIIN| €€
o ¢- Hmwwm%m d IA SuoN PN (4
0 SR a A suoN woomns | g
o | s ooy a A owoN  [ped [v +9PHMN| OF
0 wwmmw“w wmm d IA SuON SpPIIIN 6C
0 S a A suoN woms | 8¢
w7 casto o a A owoN  [ped [V +9pEuN| LT
w7 Hmmwwu%w a A SuoN SPIIIN 9z
0 wwmmww%m 0 A suoN uoonIS 74
— S Moo A I o B R L L pe—m PP




144
93509/0,50C
T Z- SuoN uodIIS ¥€
¢t 99509/04001 . oA
sunyry $52001J aeyg uopisoduro) )] ewsefq d
SISO JO A SHNSY  [duneo)) 9A13d3j301g duneo) ot 0 Aunsqus # OxH




000000000000O0O0O0OODO0OO0DO0DO0DO0OODODODODO0DO0DOODOOO0OWU."soOooOvlI ©
On OOvI OW OOW Ovl wgONd NOOOC OOOOO0O0D00OOOO p~
NN--~N-I NN--+ N La bDON CUgQQwwwww UCU 4p E>>
?>> 09gr. 0g0000z2z2z2zzzz2z0 ct Cd d~aa C0'CObL1IN
b zrozCz5:b5 zztl 00 C71%0 Dad NNNNNen Meen mG E

EXAMPLE 14
Resi‘stance of Coating Combinations
to Concentrated Hydrofluoric Acid

The test described in this example provided a means for rating the resistance of
coating combinations to hydrofluoric acid and the time for the hydrofluoric acid to penetrate
the 1.5-micron thick coating layers.

At room temperature, a drop (approximately 0.2 ml) of 49% HF was placed in the
center of a silicon wafer coated centrally with aluminum and another drop (approximately
0.2 ml) was placed on the area outside of the aluminum deposit. The wafers were then
carefully observed for penetration of hydrofluoric acid through the coating, as indicated by
the formation of hydrogen bubbles resulting from the aluminum reacting with hydrofluoric
acid. When a silicon nitride—coated wafer was used as the test substrate, penetration of the
coating by hydrofluoric acid was observed as etching of the gold-colored silicon nitride
layer, which then exposed the gray-colored silicon substrate. The results are shown in Table
2.
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k m EXAMPLE 14 Resistance of Coating Conbinations to Concentrated
Hydrofluoric Acid The test described in this exanple provided a neans for
rating the resistance of coating conbinations to hydrofluoric-acid and the
time for the hydrofluoric acid to penetrate the 1.5-micron thick coating

| ayers. At roomtenperature, a drop (approximately 0.2 m) of 49% HF was

placed in the center of a sili r. coated centrally with al um num and
anot her drop (approximately O. %W&vgslspl aced on the area outside of the
al um num deposit. The ‘A’afﬁgﬁnﬁt‘iﬁé@TEﬁ?&RgﬁsrtS{c‘éldéy observed for penetration

of hydrofluoric acid throug e coating, as tndicated by the formation of

hydr ogen bubbl es resul ti QgatingoDormbiatidriis Mixedraedet i ng wi th hydrofl uoric
acid. Wen a silicon nitride-coated wafer was used as the test substrate,
penetration dhisteg waseandustpdiy a meghatcal batch eighing syatsmolsgmeigrtuag oét chi ng of

Si'11 con utiperrdya% kel i Byt CHEL e R o ot BGRRGHOG A, Y 7 0 &
SO'O (Sl)oir ¥85‘9g %2' xgéighﬂ\?v‘ (END, P BPOR=Q:7:4§ @s axf etchnt. OTRe SiliRoR wafers wer® @) N Q
contained in a wafer carrier boat, which was then placed in the tool for exposure to the
etchant. The wafers were tumbled during the entire length of the etching process
(approximately 30 minutes). Once removed, the wafers were rinsed and evaluated for

coating performance. The test was conducted at room temperature, with a constant fresh

supply of etching solution applied to the substrates. Results are shown in Table 3.
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o ob ob ob ob ob o+ YaS .-~ NM7 VI "O EXAMPLE 15 A Sinul ated Test for
Resi stance of Coating Conbination to Mxed Acid This test was conducted in
a mechani cal batch etching systemusing a mxture of nitric acid (70% by
wei ght), hydrofluoric acid (49% by wei ght), and phosphoric acid (85% by

wei ght) | = n etchant. The silicon wafers were
cont ai ned i fca wafer c rgoigr pboas, wWhi ch was then placed in the tool for
exposure to f;';he %chan 5 3he| waBers|were tunbled during the entire length
of the etchi@@r DEess djﬁagpr @i'a'ate y 30 minutes). Once renoved, the wafers
were rinsed|and eyal wat€d &or| cc8ati hg performance. The test was conducted
at roomt%m&£U'8,8Mtﬁ‘§§oﬁs‘ﬂagt fresh supply of etching solution
appl i ed t%t@&uﬁtﬁateg.él%saq&sga e shown in Table 3. 27 0 OC) O U'(C7
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1. A microelectronic structure comprising:

a microelectronic substrate surface; and
a first protective layer adjacent said substrate surface, said first protective

layer including a polymer comprising recurring monomers having the

respective formulas

R R!
]
L T | G
R! R2 R?
R? R?
RZ
and

[ R! R!
1]
[ T""“C J (I1)
R' C
|-
N

wherein:
each R' is individually selected from the group consisting of hydrogen
and C;-Cg alkyls; and
each R? is individually selected from the group consisting of hydrogen,
C,-Cs alkyls, and C;-Cg alkoxys,

said layer being essentially nonconductive.
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2. The structure of claim 1, wherein said polymer comprises at least about

50% by weight of monomer I, based upon the total weight of the polymer taken as
100% by weight.

3. The structure of claim 1, wherein said polymer comprises at least about

15% by weight of monomer (II), based upon the total weight of the polymer taken as
100% by weight.

4, The structure of claim 1, said first protective layer having an average

thickness of from about 1-5 pm.

5. The structure of claim 1, said structure further comprising a primer layer

intermediate said substrate and said first protective layer.

6. The structure of claim 5, said primer layer having an average thickness

of less than about 10 nm.

7. The structure of claim 5, said primer layer comprising a silane.
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NN NOOC/I C7r oozzI|l aUOlL o~ OOEoOOO0~ WWUW OO000O0O0O
0O000auUOOPO0OPOPO N.-i NQ UIWId ++UUOQQUUDCO onFy O
.-+ NMW claim 1. A mcroelectronic structure conprising: a

m croel ectroni c substrate surface; and a first protective |ayer adjacent
said substrate surface, said first protective layer including a polyner
conprising recurring nononers having the respective fornulas RL RL C C |

R12R2 8. The structure of claim 7, said silane having the structure

A B
N~k
Si
Xa.k ,
where: R3 R3
A= R4>{YHZ%R4 R3
d _] | i d
RS N
R3 R3
R3 R3
B = R4 R3
d
R3 R3

each of 1, j, and k is individually selected from the group consisting of 0 and 1,
and if one of i and j is 1, then the other of i and j is O;

each R’ is individually selected from the group consisting of hydrogen, the
halogens, C;-Cg alkyls, C;-Cg alkoxys, C;-Cg haloalkyls, aminos, and
C,-Cg alkylaminos;

each R* is individually selected from the group consisting of C,-Cg aliphatic
groups;

each X is individually selected from the group consisting of halogens,
hydroxyls, C;-C4 alkoxys and C;-C4 carboxyls;

Y is selected from the group consisting of oxygen and sulfur;

Z is selected from the group consisting of nitrogen and phosphorus; and

each d is individually selected from the group consisting of 0 and 1.
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R/ RR R and RL R RC IIl N wherein: each R is individually

sel ected fromthe group consisting of hydrogen and Cl-C8 al kyls; and each
R2 is individually selected fromthe group consisting of hydrogen, Cl1-C8
al kyls, and C1-C8 al koxys, said | ayer being essentially nonconductive. 30
2. The structure of claim1, wherein said polynmer conprises at |east about

50% by wei ght of nononer |, based upon the total weight of the polyner taken
as 100% by wepght. TRe skh&us! sti6Thif Q, %dcgtﬁlcmrelfuﬂmrc%h{prﬁﬁi da BQIYEET
conprises at | east about 15% by melght of nonomer (I1) based upon the

total wei pietecive tayer ghaoenesaid Hreprodective (%6 by wei ght 4 The structure of
claiml1, said first protective |ayer having an average thickness of from
about 1-5 m 5. The structure of claim1, said structure further conprising

a primer |ayerjointghesguaiR sRCHiBWShidaéordraaitilel laf&t canpiseed hve | ayer.
6. The structure of claim5, said prinmer |ayer having an average thickness
of | ess thelagengtedtpoldngrin. 7. The structure of claimb5, said primer |ayer
conprising a silane.
11.  The structure of claim 10, said halogenated polymer comprising at
least about 50% by weight halogen atoms, based upon the total weight of the

halogenated polymer taken as 100% by weight.

12.  The structure of claim 10, wherein said halogenated polymer is a

chlorinated polymer comprising recurring monomers having the formula

H
|
——{-—C——]—
| ;
H
|
[ ]
l (lj 1 ,and
Cl
(|3I
—c—]
Cl
13.  The structure of claim 10, wherein said halogenated polymer is a

chlorinated polymer selected from the group consisting of poly(vinyl chloride),
polyvinylidene chloride, poly(vinylidene dichloride)-co-poly(vinyl chloride),
chlorinated ethylene, chlorinated propylene, chlorinated rubbers, and mixtures
thereof.
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31 8. The structure of claim7, said silane having the structure A S 1-1
Bk X3-k where: R3 R3 A R44YIJZR4A d R R5 R R3 R3 R3 B =+Wd-\ R3 R3 R3
each of i, j, and k is individually selected fromthe group consisting of 0
and 1, and if one of i and j is 1, then the other of i and j is 0; each R3
is individually selected fromthe group consisting of hydrogen, the

hal ogens, Cl-C8 al kyls, Cl1-C8 al koxys, Cl1-C8 hal oal kyls, am nos, and C1-C8
al kyl am nos; epgh Rind serhardicvbdeiainh 5, sgegherd rad fb%ngﬂawg £90hgt i ng of
Cl1-C8 aliphatic groups; each X is individually selected fromthe group
consi st i nprotectivelaygeargacenhseadd Gxsy pteatve &yenl koxys and Cl-C4 carboxyls; Y is
sel ected fromthe group consisting of oxygen and sulfur; Zis selected from
the group consisting of nitrogen and phosphorus; and each d is individually
sel ected from {he gTReRUGANS & ElAEh Of, Shi@Retohd pRdteStivel PgeSEsHsidmiga0l claim
1, said structure further conprising a second protective |ayer adjacent

sai d firshalpgematedtpolsang¢rayer. 10. The structure of claim9, said second
protective |ayer conprising a

16. The structure of claim 15, said halogenated polymer comprising at
least about 50% by weight halogen atoms, based upon the total weight of the
halogenated polymer taken as 100% by weight.

17.  The structure of claim 15, wherein said halogenated polymer is a

chlorinated polymer comprising recurring monomers having the formula

++

I—0O—I

H
|

[ ‘,? T ,and
C

<|:|
[ ]
I (|3 ]
of
18. The structure of claim 15, wherein said halogenated polymer is a

chlorinated polymer selected from the group consisting of poly(vinyl chloride),
polyvinylidene chloride, poly(vinylidene dichloride)-co-poly(vinyl chloride),

chlorinated ethylene, chlorinated propylene, chlorinated rubbers, and mixtures thereof.

19.  The structure of claim 14, said primer layer comprising a silane.
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hal ogenat ed pol yner. 11. The structure of claim 10, said hal ogenated pol yner
conprising at |east about 50% by wei ght hal ogen atons, based upon the total
wei ght of the hal ogenated pol ynmer taken as 100% by wei ght. 12. The
structure of claim 10, wherein said hal ogenated polyner is a chlorinated
pol ymer conprising recurring nononers having the forrula H LI~, Hi~ and
Cl Cl -4- 1-4- QA 13. The structure of claim 10, wherein said hal ogenated

polymer is a gbl or Thak@tctRRlf FRimS®| 86d Sithnk coMptikiag hOHCERESI sting of
poly(vinyl chloride), polyvinylidene chloride, poly(vinylidene

di chl ori de)-co-poly(vinyl chloride), chlorinated ethylene, chlorinated
propyl ene, chlorinated rubbers,pnand pgxtures thereof. 33 14, The structure
of claimb, said structure fLwtkﬁwﬁcﬁnprising a second protective |ayer

adj acent said first protective laypr. 15. The structure of claim 14, said
second protective |ayer conprisin%%% hal ogenat ed polyner. 16. The structure
of claim 15, said hal ogenated pol yner conprising at |east about 50% by

wei ght hal ogen atons, based upon the total weight of the hal ogenated

pol ymer taken as 100% by wei ght.
where: R3 R3

A= R‘?‘{YHZ}—(R“ R3
R5

R3 R3

R3 R3
B = —P(R4>—§j‘ R3
d
R? R3

each of 1, j, and k is individually selected from the group consisting of 0 and 1,
and if one of i and j is 1, then the other of i and j is 0;

each R’ is individually selected from the group consisting of hydrogen, the
halogens, C,-Cs alkyls, C,-Cg alkoxys, C;-Cg haloalkyls, aminos, and
C,-Cg alkylaminos;

each R* is individually selected from the group consisting of C;-Cs aliphatic
groups;

each X is individually selected from the group consisting of halogens,
hydroxyls, C;-C4 alkoxys and C;-C4 carboxyls;

Y is selected from the group consisting of oxygen and sulfur;

Z is selected from the group consisting of nitrogen and phosphorus; and

each d is individually selected from the group consisting of 0 and 1.
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17. The structure of claim 15, wherein said hal ogenated polyner is a

chl orinated pol yner conprising recurring nononers having the formula H L |~
, ~{r- HLiand C cl -4-1-4- C 18. The structure of claim 15, wherein
sai d hal ogenated polyner is a chlorinated polyner selected fromthe group
consi sting of poly(vinyl chloride), polyvinylidene chloride,

pol y(vi nylidene dichloride)-co-poly(vinyl chloride), chlorinated ethyl ene,

chlorinated propyl enis sglidtore BRCREN LDDORSeina 6y Prirtdir BFert B&hFSes anl9. The
structure of claim14, said primer |ayer conpr|3|ng a silane. 34 20. The
8

st ruct ur earpmat¢ silane101d sgid cend protect wenay ersiomprishea Balpgenatadepolymai / Bk X3- k
where: R3 R3 A Ra4Y1l4 1 i aLRSR3R3 R3R3B=+W- R3 R3 R3 each of
i, J, and k is individually selected fromthe group consisting of 0 and 1,

and if one of 22 andThe isgudturet BERIAiRAC] OWREleirOkail ARFodledtfor® substrate is
selected from the group consisting of Si substrates, SiO, substrates, Si3Ny4 substrates,
SiO, on silicon substrates, Si3sNg on silicon substrates, glass substrates, quartz

substrates, ceramic substrates, semiconductor substrates, and metal substrates.

23. A microelectronic structure comprising:
a microelectronic substrate having a surface;
a primer layer adjacent said substrate surface, said primer layer comprising a silane

having the structure

A B
\Si/ k
X3k ,
where: R3 R3
o a1
A= [ \R"%Y Jj [T}i—(R“ - R3
RS ;

R3 R3
B= ‘HR‘FQfm
d
R3 R3
each of i, j, and k is individually selected from the group consisting of

0 and 1, and if one of i and j is 1, then the other of i and j is 0;
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each R3 is individually selected fromthe group consisting of hydrogen, the
hal ogens, C1-C8 al kyls, (-C8 al koxys, Cl1-C8 hal oal kyl s, am nos, and C1-C8
al kyl am nos; each R4 is individually selected fromthe group consisting of
Cl-C8 aliphatic groups; each Xis individually selected fromthe group
consi sting of hal ogens, hydroxyls, C-C4 al koxys and Cl-C4 carboxyls; Y is
sel ected fromthe group consisting of oxygen and sulfur; Z is selected from

the group consisti ngadthhsﬁﬁmaaalml@twsm@&wgroa@donsma@ ol hiy@ropérdi vi dual |'y
sel ected fromthe group consisting of and 1. 35 21. The structure of claim

14, wherein said priner @ybﬁfoﬁf‘é’ﬁpﬁl'é‘@saﬂéﬂs Qrbaelkaxysi Cafe, halgrdkydai d second

pr ot ective layer conpris r?oshz?rldO@ a&lﬁ?laﬁf?ﬁ&'sner 22. The structure of claim
1, wherein said mcroel ec Foni ¢ substfate 18 sel ected from the group

consisting of Si subshrRt ésindbri@Ralsussdorat &sm ie3us ubadistatoest C,- 8,2 on
silicon substrates, Si3N4 on silicon substrates, glass substrates, quartz
substrates, ceranic subsfliphais gra®si conduct or subst r at es, and net al

substrates, 23. A megcrhoi'1?ﬁ¥d§\88ﬁacili¥;§efq‘d&’ii‘{*}o‘?n319 oh leBikis mgudr?sl%%{o%t%hsem roni

substrate having a surface, ayer a ent sal e ’surface,
said prinmer layer conpri ﬁymgxﬁlsﬁ(ﬂl @melkohﬁvanﬂgjlt-@@cabcﬁmst ure ASi/Bk X3-k

where: R3 Rs A :RaYYlslseF\;%ctgd It:"\)r%m t-hlg glroup consisting of oxygen and sulfur;
Z is selected from the group consisting of nitrogen and phosphorus; and
each d is individually selected from the group consisting of 0 and 1; and
a first protective layer adjacent said primer layer, said first protective

layer including a polymer comprising recurring monomers having the

respective formulas

R R
]
[ IIU R2 i|{2 M
R? R2
RZ
and
Rl
c—¢C
[T .
R' C

wherein:
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4d j, RS R3S R3 R3I R3 B =+R4 4d)-R3 R3 R3 each of i, j, and k is
individually selected fromthe group consisting of 0 and 1, and if one of i
and j is 1, then the other of i and j is 0; 36 each R3 is individually
selected fromthe group consisting of hydrogen, the hal ogens, O -C8 al kyls,
Cl - C8 al koxys, CI-C8 hal oal kyls, am nos, and Cl1-C8 al kyl am nos; each R4 is
individually selected fromthe group consisting of C1-C8 aliphatic groups;

each X is individually seh@fRéds indWitdIE @IQwWd FOMSIhetdrbg ebndidingasns,
hydroxyl s, Cl-C4 al koxys and Cl-C4 carboxyls; Y is selected fromthe group

consi sting of oxygen and sul f diydrogen ande|-Egekkalst pen t he group consi sting of
nitrogen and phosphorus; andn2each..d.i 5. individdally selected.fromthe group
consisting of 0 and 1; aﬁacrh § 7 %%41“8?%{}’&6??%6@(1 ﬁggle%ea%f%éﬂ?mggligao%ri mer
| ayer, said first protective hyaygen,actysliyg, @d@L@mko%npri sing recurring
nononers having the respective formulas R R I~1 Rl R R2 R2
24.  The structure of claim 23, wherein said polymer comprises at least
about 50% by weight of monomer I, based upon the total weight of the polymer taken
as 100% by weight.

25.  The structure of claim 23, wherein said polymer comprises at least
about 15% by weight of monomer (II), based upon the total weight of the polymer
taken as 100% by weight.

26.  The structure of claim 23, said first protective layer having an average

thickness of from about 1-5 pum.

27.  The structure of claim 23, said primer layer having an average

thickness of less than about 10 nm.

28.  The structure of claim 23, said structure further comprising a second

protective layer adjacent said first protective layer.

29.  The structure of claim 28, said second protective layer comprising a

halogenated polymer.
30.  The structure of claim 30, said halogenated polymer comprising at

least about 50% by weight halogen atoms, based upon the total weight of the
halogenated polymer taken as 100% by weight.
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R and R R I I GCT (Il) RCIIl N wherein: 37 each RL is individually
sel ected fromthe group consisting of hydrogen and Cl1-C8 al kyls; and each
R2 is individually selected fromthe group consisting of hydrogen, C -C8

al kyl' s, and Cl1-C8 al koxys. 24. The structure of claim 23, wherein said

pol ymer conprises at |east about 50% by wei ght of nononmer |, based upon the
total weight of the polynmer taken as 100% by wei ght. 25. The structure of
claim 23, whergjn sahd sRALMAR L CHIMR ©S eRhébinl %&thal@éﬁé&dlﬁ)%ﬁé’r wehght of
nononer (I11), based upon the total MEIght of the polyner en as 100% by
wei ght . 2ehlorptedspol ymeueamprising rgewring maneingrs having the dommtlave | ayer having an
average thickness of fromabout 1-5 .sm 27. The structure of claim 23,

said priner |ayer having an average thi ckness of |ess than about 10 nm 28.
The structure of claim 23, said strtucture further conprising a second

protective | ayer adjacent said f' rsét rotective layer. 29. The structure of
claim 28, said second protectivell aiyer onprising a
H

H
[l ]
l T ] ,and
cl
c|:|
[ ]
t f I
Cl
32.  The structure of claim 29, wherein said halogenated polymer is a

chlorinated polymer selected from the group consisting of poly(vinyl chloride),
polyvinylidene chloride, poly(vinylidene dichloride)-co-poly(vinyl chloride),
chlorinated ethylene, chlorinated propylene, chlorinated rubbers, and mixtures

thereof.

33. The structure of claim 23, wherein said microelectronic substrate is
selected from the group consisting of Si substrates, SiO, substrates, SisN, substrates,
SiO, on silicon substrates, Si3N4 on silicon substrates, glass substrates, quartz

substrates, ceramic substrates, semiconductor substrates, and metal substrates.

34. The structure of claim 28, wherein said microelectronic substrate is
selected from the group consisting of Si substrates, SiO, substrates, SizNy4 substrates,
SiO, on silicon substrates, SisNs on silicon substrates, glass substrates, quartz

substrates, ceramic substrates, semiconductor substrates, and metal substrates.
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hal ogenat ed pol yner. 30. The structure of claim 30, said hal ogenated pol yner
conprising at |east about 50% by wei ght hal ogen atons, based upon the total
wei ght of the hal ogenated pol yner taken as 100% by wei ght. 38 31. The
structure of claim?29, wherein said hal ogenated polyner is a chlorinated
pol ymer conprising recurring nononmers having the forrumla H C LI~, HH
i~and C C ii 32. The structure of claim?29, wherein said hal ogenated
polymer is a cBbori patgethp®! ¥Esmsah egt Rikrbdledidnlte seuetibe, CONG! Blettidd Of

pol y(vinyl chloride), polyvinylidene chloride, pol (V|nyI|dene

di chl or i deympmsipg Hig( aﬁfrmyf anmmg iadEyt protestive ayer o @tmleﬁ@m@ pubstrateat ed

pr opyl ene, t&l OI’SI ﬂlatfﬁgt ars, 13%9 1rrtl‘l piuUres B’ reo of . . The structure of
cl aim 23, et e’ sal croel ctront s BP9 C%@Pé%?%dref?%wgt he group

consi sti nghodbmets lﬁls}b-% th@t@&aﬁb@&»n&u&sst rates, Si3N4 substrates, Si02 on
silicon substrates i 3N4 on silicon substrates gl ass substrates, quartz

substrates, ceram c substrates,, sem conduct or substrat es, and net al
substrates. 34. The struct retf clalm 8, wherein said mcroel ectronic
substrate is selected frogmthe group c nsi stTng of Si substrates, Si02

substrates, Si3N4 substr : J
R1 R2 R?
D
R? R?
R2
and
R! R!
|
cC—cC
| | (ID)
i
N
wherein:

each R! is individually selected from the group consisting of hydrogen
and C;-Cg alkyls; and

each R? is individually selected from the group consisting of hydrogen,
C,-C;s alkyls, and C;-Cg alkoxys,

said first protective layer being essentially nonconductive.
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Si02 on silicon substrates, Si3N4 on silicon substrates, glass substrates,
quartz substrates, ceram c substrates, sem conductor substrates, and netal
substrates. 39 35. A nethod of forming a mcroelectronic structure, said
met hod conprising the step of applying a first protective layer to a

m croel ectronic substrate surface, said first protective layer including a
pol ymer conprising recurring mnononers having the respective fornulas RL R

1 U-C1' RZRR2 (The nidhddofRlaidn3h, herfin! sdid Gofynidr! domprises lat Neaswher ei n:
each R is individually selected fromthe group consi sting of hydrogen and

Cl- Ca al kapoyt SQ8 by evcightid manomeg lhagedynop the faselverightradihe Plygebidletonsi st i ng
of hydrongﬂo%g%?Q%gngyls, and Cl1-C8 al koxys,

37.  The method of claim 35, wherein said polymer comprises at least
about 15% by weight of monomer (II), based upon the total weight of the polymer
taken as 100% by weight.

38.  The method of claim 35, further comprising the step of applying a

primer layer to said substrate surface prior to said first protective layer applying step.

39. The method of claim 38, said primer layer comprising an aromatic

silane.
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said first protective |layer being essentially nonconductive. 40 36. The

nmet hod of claim 35, wherein said polynmer conprises at
wei ght of nonomer 1, based upon the total weight of t

| east about 50% by
he pol yner taken as

100% by wei ght. 37. The nethod of claim 35, wherein said polynmer conprises

at | east about 15% by wei ght of nononer (11), based

upon the total weight

of the polyner taken as 100% by wei ght. 38. The nmethod of claim 35, further
conpri si ng t he4&t epThd mathol wif oira 39 psai diomady silardethasmigdhs sthsdtirat e sur f ace

prior to said first protective |ayer applying step.
38, said priner layer conprising, an arpmatic silane.

39. The nethod of claim
41 40. The net hod of

claim 39, said aronmatic silane hawnp ‘he structure Bk Si X3-k where: R3

R3 A=RagyZ4 | i RSRBR3 RBR3IB'=R4d / R3 R3
is individually selected fromthe gxoup consi sting of
of i and j is 1, then the other of T*and>j is O;

where: R3
A= R“)—{YHZJ—(R“
R5
RS
R3 R3
d
R3 R3

R3 each of i, j, and k
0 and 1, and if one

R3

each of i, j, and k is individually selected from the group consisting of 0 and 1,

and if one of i and j is 1, then the other of i and j is 0;

each R® is individually selected from the group consisting of hydrogen, the

halogens, C;-Cg alkyls, C;-Cg alkoxys, C;-Cg haloalkyls, aminos, and

C;-Cg alkylaminos;

each R* is individually selected from the group consisting of C,-Cg aliphatic

groups;

each X is individually selected from the group consisting of halogens,

hydroxyls, C;-C4 alkoxys and C;-C4 carboxyls;

Y is selected from the group consisting of oxygen and sulfur;

Z is selected from the group consisting of nitrogen and phosphorus; and

each d is individually selected from the group consisting of 0 and 1.
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each R3 is individually selected fromthe group consisting of hydrogen, the
hal ogens, Cl-C8 al kyls, Cl-C8 al koxys, Cl1-C8 hal oal kyls, am nos, and C1-C8
al kyl am nos; each R4 is individually selected fromthe group consisting of
Cl-C8 aliphatic groups; each Xis individually selected fromthe group
consi sting of hal ogens, hydroxyls, C-C4 al koxys and Cl-C4 carboxyls; Y is
sel ected fromthe group consisting of oxygen and sulfur; Zis selected from
t he group cons#kti nfhoimathdd ofjelaina3d, phoepheaidsubstrate sedavle @mpgisendi vi dual |y
selected fromth roup.consi sting of .0 an ~ 42 41. The met hod of. claim
36, “wher Pl 7 ST BT et coiprrdbed fully FommSehectieh ate

hydr oxyl  HE-@HP SaidSitiHer B B08h HAf bA18 Tar GRARY §ifnB Frdn §aidl GEn& ﬂay&el% 499 said
prinmer |ayer So that said aromatic silane fromsaid priner layer bonds wth
at | east withwt lshstsaind of saiflaudadeitidonyl ggupsips. 42. The met hod of cl ai m 38,

further conprising the step of heating said first protective |layer so that
it bonds with said priner layer. 43. The nethod of claim35, further

conpri sing theystepTt ndARldY bNBlafn 38E AR esﬁbﬁﬁh'%\{ﬁe LRY&IF HeQtig@bglaf i r st
protective layer. 44. The method of claim43, said second protective |ayer

conpri si nfjrshprotestive dayat ealthebit poeds, widlbsaid hemeetayed of cl ai m 44, said
hal ogenat ed pol yner conprising at |east about 50% by wei ght hal ogen atons,
based upon the total weight of the hal ogenated polynmer taken as 100% by

wei ght. 46. Thegs et rpd ndthéd BF Rladdl, 3 IMFBAREMcAhihidRHRIGBRIEApPRiNGTRN 1S a
chl orinated polynmer. 47. The method of cl ai n??% l;%rthe?ﬁcon'grp?gi ng the step
of appl yi segond protective layer to said first protective layer.

44.  The method of claim 43, said second protective layer comprising a

halogenated polymer.
45.  The method of claim 44, said halogenated polymer comprising at least
about 50% by weight halogen atoms, based upon the total weight of the halogenated

polymer taken as 100% by weight.

46.  The method of claim 44, wherein said halogenated polymer is a

chlorinated polymer.

47.  The method of claim 38, further comprising the step of applying a

second protective layer to said first protective layer.

48. The method of claim 47, said second protective layer comprising a

halogenated polymer and said primer layer comprising an aromatic silane.
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second protective layer to said first protective layer. 48. The method of
claim47, said second protective |ayer conprising a hal ogenated polyner and
said priner |ayer conprising an aromatic silane. 43 49. The nmethod of claim
35, wherein said mcroelectronic substrate surface is on a substrate
selected fromthe group consisting of Si substrates, SiO2 substrates, Si 3N4
substrates, SiQ2 on silicon substrates, Si3N4 on silicon substrates, glass
substrates, quggtz $HOShEBRLESof ERIAMS SHUBRIH %ﬁﬁsml%meﬁﬁ&QUC§th§tr§té'bSt rates,
and netal substrates. 50. The method of claim42, wherein said heating step
yi el ds a pufageny phrassubspaigt sebaciadelrpryibe gr@impmstmg afhbicsnbeirtedi 31921 ess t han

about 3 mmof |if ected for .aho urs.to et hlr in an
appr oxi mﬁ“é’F? Aty éég{f/b B‘wﬁéﬁeﬁrhg%a%@gﬁ Eg I?Ig‘h Oﬁas\/lll(i?& fté‘?ﬁ erature of
about 83- §4fs subdiratd)Quars BEkt@aies CéedhrMcistibstydiey, §érﬁlc§ﬁd&tt$}e§ﬁ>btﬁ‘zﬁe§ g yields a
priner/first protective |ayer conbi nati on having | ess than about 0. 1

pi nhol es petal suBtrates.substrate surface. 44 52. A nethod of forming a

m croel ectronic structure, said method conprising the steps of applying a
prinmer |ayer to a mcroelectronic substrate surface, said priner |ayer
conprising a 55@ aneThauietddtoTel8ir42¢ WherRirBlaid Reatthg ¥&pk/icldhghbaimefBrdR3 A -

Ragd | Ra d R3 J ~
protective layer combination which exhibits less than about 3 mm of lifting when

subjected for about 2 hours to etching in an approximately 30-35% by weight
aqueous KOH solution having a temperature of about 83-87°C.

51.  The method of claim 42, wherein said heating step yields a primer/first

protective layer combination having less than about 0.1 pinholes per cm? of substrate

surface.
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RSR3R3 R3 R3B- +Wd-\ R3 R3 R3 each of i, j, and k is individually
sel ected fromthe group consisting of O and 1, and if one of i and j is 1,
then the other of i and j is 0; each R3 is individually selected fromthe
group consi sting of hydrogen, the hal ogens, CI-C8 al kyls, CL-C8 al koxys,
Cl - C8 hal oal kyl s, am nos, and Cl1-C8 al kyl am nos; each R4 is individually
sel ected fromthe group consisting of Cl-C8 aliphatic groups; each X is

i ndi vidual |y sej ect gd pidin tdfef&mg ap%efo%iécﬁemef sﬁaéteeens%ld H¥ie@xy! s,
Cl-C4 al koxys and Cl-C4 carboxyls; is selected fromthe group consisting

of oxygencamptising thesteps 4§ Z is selected fromthe group consisting of
ni trogen and phosph

d | t f t h
consisting of 0 andap}.)ﬁlwgfcfzncT1 pﬂ’ﬁlﬁ yaryﬁb t%afFxﬁlcg«'eeiﬁqq%{%&%?l?ﬁgraﬁgvgfacegoaé i depgrgir (r)nlglro

| ayer, said first llgglelgyér\&rﬂp@%ﬁrgdﬂ%y ‘;‘u%@le@g{lytgper conprising recurring
nononers havi ng the respective formulas R R R ~I) R/ RR

and
A\ ./Bk
Si

X3k ,

where: R3 R3

R441-Y z R* RS
R5

R3 R3
R* RS
d
R3 R3
each of i, j, and k is individually selected from the group consisting of
0 and 1, and if one of i and j is 1, then the other of i and j is 0;
each R? is individually selected from the group consisting of hydrogen,
the halogens, C;-Cg alkyls, C;-Cg alkoxys, C;-Cg haloalkyls,
aminos, and C;-Cg alkylaminos;
each R* is individually selected from the group consisting of C;-Cg
aliphatic groups;
each X is individually selected from the group consisting of halogens,

hydroxyls, C;-C4 alkoxys and C;-C4 carboxyls;

Y is selected from the group consisting of oxygen and sulfur;
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R R+ CC (IlI) Rt C IlIl N wherein: each R is individually selected
fromthe group consisting of hydrogen and CI-C8 al kyls; and each R2 is

i ndividually selected fromthe group consisting of hydrogen, C -C8 al kyls,
and Cl-C8 al koxys. 53. The nethod of claim52, wherein said polyner
conprises at |east about 50% by wei ght of nononer |, based upon the total
wei ght of the polyner taken as 100% by wei ght. 46 54. The nethod of claim
52, wherein said pofyi®Rlectdnish $gsgrdtip b&@%ﬁng@bﬁiﬁogéﬁ%@ﬁhd&?h%&; @ mononer
(1), based upon the total weight of the polynmer taken as 100% by wei ght.
55. The nethod of ctaghshismdivifeallysslested drogetheraspurcennsisting of f padnl adut

50- 85% by wei ght of I 0 bout 15-40% by wei ght, of . nononer
(I'1), said percent a%])g)?sﬂ ﬁ%/m %\eflgra‘%]tp%glg?til\% t greggu?)acl)cﬁ RTHB )é%ygﬁ V\a/elldgﬁ{st of the
pol ymer  taken as 18Q%chye Y@bﬂhﬁclu&ﬁ% a poBmie tddatbrisfngCledinn dnondigdrei n sai d
substrate surface conprises a plurality of surface hydroxyl groups, said
met hod further conphdviigigerespeetvegospulaheating said primer layer so that
said aromatic silane fromsaid priner |ayer bonds wth at |east sone of
said surface hydroxyl groups. Hf. The ngthod of claim52, further conprising
the step of heating said T I |

[ ]

Rl Rz R2 (I)
R? R?
R2
and
{ R! R!
1
(7 7] a
R' C
|-
N

wherein:
each R' is individually selected from the group consisting of
hydrogen and C;-Cjg alkyls; and
each R? is individually selected from the group consisting of

hydrogen, C;-Cs alkyls, and C;-Cg alkoxys.
53. The method of claim 52, wherein said polymer comprises at least

about 50% by weight of monomer I, based upon the total weight of the polymer taken
as 100% by weight.
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first protective layer so that it bonds wth said priner |layer. 58. The

met hod of claim52, further conprising the step of applying a second
protective layer to said first protective layer. 59. The method of claim 58,
said second protective |ayer conprising a halogenated polyner. 60. The

met hod of claim59, said hal ogenated pol ymer conprising at |east about 50%
by wei ght hal ogen atons, based upon the total weight of the hal ogenated

pol ymer taken sg 10086 byeth®l ghiclai®ls52 TWEerdRt higd fbﬁylﬁéraj:dﬁiﬁ@sesmeléﬁt n said

hal ogenat ed polyner is a chlori nat ed pol ymer. 47 62. The nmethod of claim
52, wher ettipus AP % By victabt of mpanomer {lhdased Bponsthertatab weighs wfdhe pplyment e

sel ected t heo .consisting of Si substrates, Si2 substrates, Si 3N
substraté%?gg%s 6%E§g8#%%n substrates, Si3N4 on silicon substrates, glass
substrates, quartz substrates, ceram c substrates, sem conductor substrates,
and netal substrates. 63. The method of claim57, wherein said heating step
yields a prine??-firSke msgthodeaftalaim fhyicreip spidralyroer somprised fignbpladt| ess t han

about 3 Qfo i fti i8C r opd [S: tching in an
appr oxi ma e?§A§®Ié%g?%§@a£F8§#p(§6%§§H%8R8ﬁaég%ﬁ&%gﬁyﬁéﬁigg?gﬁggﬁggrature of
about 83- @NCsaiB4ercEhtrgsebhiotkigit 8digd Based, upshaheitstal diefbhhedtthigoshep yi el ds a
primer/first protective |ayer combination having less than about 0.1
pi nhol es Bken edD03s by iMsightate. 65. A microel ectronic structure conprising:
a mcroelectronic substrate having a surface; a prinmer |layer adjacent said
substrate surface; a first protective |ayer adjacent said priner |ayer, said
first protectis® | @yemetionipof slaing 52, phkieiresaidisaperase surfilce HoagRisyed i n a
sol vent syste

%)lluralirtr}]l of surface hydroxyl groups, said method further comprising the step of

heating said primer layer so that said aromatic silane from said primer layer bonds

with at least some of said surface hydroxyl groups.

57. The method of claim 52, further comprising the step of heating said

first protective layer so that it bonds with said primer layer.

58.  The method of claim 52, further comprising the step of applying a

second protective layer to said first protective layer.

59.  The method of claim 58, said second protective layer comprising a

halogenated polymer.
60. The method of claim 59, said halogenated polymer comprising at least
about 50% by weight halogen atoms, based upon the total weight of the halogenated

polymer taken as 100% by weight.

61. The method of claim 60, wherein said halogenated polymer is a

chlorinated polymer.
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and a second protective |layer adjacent said first protective |layer, said
second protective |ayer conprising a hal ogenated pol yner dispersed or

di ssolved in a solvent system 66. The structure of claim®65, wherein said
hal ogenat ed pol ymer conprises a chlorinated polyner. 67. The structure of
claim 66, wherein said chlorinated polyner conprises at |east about 50% by
wei ght chl orine atons, based upon the total weight of the chlorinated

pol yner taken @s 109fie byeth6d Wi claftf $B. wﬁgi%lrlstsﬁlﬁchﬂ&%el‘éf:tr@ﬂlé' dM&fate Wher ei n
sai d hal ogenated polyner is a chl orinated pol ymer coT% Ising recurring
I

nmononer s mfﬂpﬁgs Dhei substratieaselgcted frem the group consistinglof il subgiratesHiOThe
structure

ere ai al ogenat ed is selected fromthe
group conss %ﬁ %‘f%%@ﬁ éhqno§1r gﬁ)ﬁ%ﬁ%l ﬁ@"%/a%ﬁélwé’m 6’1'bftﬁa§es
pol y(vi nyglhﬁ%sﬂt@ Iqqaﬂzi@ﬂbsﬁ@tepodeye{micrhylbstﬁdﬂéso%érﬂ@bnd&kﬁrogubaedt@sd afd hyl ene,
chlorinated propylene, chlorinated rubbers, and m xtures thereof. 70. The

st ruct ur emefal subsirate®5, wherein said first protective |ayer conprises a
pol ymer conprising recurring nononers having the respective formulas Rl Rl

63.  The method of claim 57, wherein said heating step yields a primer/first
protective layer combination which exhibits less than about 3 mm of lifting when
subjected for about 2 hours to etching in an approximately 30-35% by weight

aqueous KOH solution having a temperature of about 83-87°C.

64.  The method of claim 57, wherein said heating step yields a primer/first

protective layer combination having less than about 0.1 pinholes per cm? of substrate.

65. A microelectronic structure comprising:

a microelectronic substrate having a surface;

a primer layer adjacent said substrate surface;
a first protective layer adjacent said primer layer, said first protective
layer comprising a polymer dispersed or dissolved in a solvent system;
and
a second protective layer adjacent said first protective layer, said
second protective layer comprising a halogenated polymer dispersed or

dissolved in a solvent system.

66.  The structure of claim 65, wherein said halogenated polymer

comprises a chlorinated polymer.
67.  The structure of claim 66, wherein said chlorinated polymer comprises

at least about 50% by weight chlorine atoms, based upon the total weight of the
chlorinated polymer taken as 100% by weight.
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CC I' RR(l) R/ R R and 499 R R+ CC Il CIII (Il) N
wherein: each Rl is individually selected fromthe group consisting of
hydrogen and Cl-C8 al kyls; and each R2 is individually selected fromthe
group consi sting of hydrogen, Cl1-C8 alkyls, and Cl1-C8 al koxys. 71. A nethod
of formng a mcroelectronic structure, said nethod conprising the steps
of : applying a priner layer to a mcroelectronic substrate surface; applying
a first protecgg.ve Thye&truttareSaf dlddhi 6&r whe¥sy said dalbdehhtsl pddyateed hve | ayer
conprising a polymer dispersed or dissolved in a solvent system and

appl yi ng lg@wﬁﬁpcﬁmp&qmwﬁ@lmwﬁmm nagiomners havingthetfermrylge” | ayer, said
second protective |ayer conprising a hal ogenated pol yner dispersed or

di ssolved in a solvent system 72.4The nethod of claim 71, wherein said

hal ogenat ed pol ynmer conpri ses [ | ]
[ T I,
H
H
[
[ T I ,and
cl
cl
S
[ T ]
Cl

69.  The structure of claim 66, wherein said halogenated polymer is
selected from the group consisting of poly(vinyl chloride), polyvinylidene chloride,
poly(vinylidene dichloride)-co-poly(vinyl chloride), chlorinated ethylene, chlorinated

propylene, chlorinated rubbers, and mixtures thereof.

70.  The structure of claim 65, wherein said first protective layer comprises

a polymer comprising recurring monomers having the respective formulas

1

‘i
| | J

0—wx
E—

1 p2 2
R R
€]
R2 R2
R2
and
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a chlorinated polyner. 73. A mcroelectronic structure conprising: a

m croel ectroni c substrate having a surface, said mcroel ectronic substrate
bei ng selected fromthe group consisting of Si substrates, SiO2 substrates,
Si 3N4 substrates, SiOQ2 on silicon substrates, Si3N4 on silicon substrates,
gquartz substrates, ceram c substrates, and sem conductor substrates; 50 a
primer | ayer adjacent said substrate surface; and a first protective |ayer
adj acent said prinmer |layer, said first protective layer including a polyner
conprising recurring nononers hfivkhg k'h respective fornrulas RL R CC R

it R R (1) RRR and R | T'| |cc (1) RL.C 111 N wherein:
cC—cC
Lol
[{ )
N
wherein:

each R' is individually selected from the group consisting of hydrogen
and C;-Cg alkyls; and
each R? is individually selected from the group consisting of hydrogen,

C;-Cs alkyls, and C;-Cg alkoxys.

71. A method of forming a microelectronic structure, said method
comprising the steps of:

applying a primer layer to a microelectronic substrate surface;
applying a first protective layer to said primer layer, said first
protective layer comprising a polymer dispersed or dissolved in a
solvent system; and
applying a second protective layer to said first protective layer, said
second protective layer comprising a halogenated polymer dispersed or

dissolved in a solvent system.

72.  The method of claim 71, wherein said halogenated polymer comprises

a chlorinated polymer.

73. A microelectronic structure comprising:

a microelectronic substrate having a surface, said microelectronic substrate
being selected from the group consisting of Si substrates, SiO,
substrates, Si3Ny4 substrates, SiO, on silicon substrates, Si3Ny on silicon
substrates, quartz substrates, ceramic substrates, and semiconductor

substrates;
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each R is individually selected fromthe group consisting of hydrogen and
C -C8 alkyls; and each R2 is individually selected fromthe group consisting
of hydrogen, C1-C8 alkyls, and Cl-C8 al koxys. 51 74. A mcroelectronic
structure conprising: a mcroelectronic substrate having a surface; a
prinmer |ayer adjacent said substrate surface; and a first protective |ayer
adj acent said priner layer, said first protective layer including a polyner
conpri si ng re(mprﬁrhagaymradmee& sbﬂi\/dubgrettélanfarcesarﬁcti ve formulas RLRI C R
R R2 (1) I R/ R2 and R 11) CI1I1 N _wherein: each R

i s individual l'y se|aeéf%@rqt%metlméerg%d&sﬁntcsam%m%aya’f saif\rsORIOIFCHIR G - C8

alkyl's; and each Ry, jhadizdughiheselasiath fomdhBomAYUR HaoRgia i ng of

respective formulas

—
—=
O—A
— 1

R! R% R? (I)
R? R?
R2
and
R! R!
-
|| b
i
N

wherein:
each R' is individually selected from the group consisting of hydrogen
and C,-Cjs alkyls; and
each R? is individually selected from the group consisting of hydrogen,
C,-Cg alkyls, and C;-Cg alkoxys.

S1



hydr ogen, Cl1-C8 al kyls, and C-C8 al koxys, wherein said polyner conpri
from about 20-35% by weight of structure (11), based upon the total
of the polyner taken as 100% by wei ght. 52

74. A microelectronic structure comprising:
a microelectronic substrate having a surface;

a primer layer adjacent said substrate surface; and
a first protective layer adjacent said primer layer, said first protective
layer including a polymer comprising recurring monomers having the

respective formulas

R R
I
LT )
R' R2 R? @
R? R?
R2
and
T
c—cC
L lL CIJ J (II)
[

wherein:
each R' is individually selected from the group consisting of
hydrogen and C,-Cs alkyls; and
each R? is individually selected from the group consisting of
hydrogen, C;-Cg alkyls, and C;-Cg alkoxys,
wherein said polymer comprises from about 20-35% by weight
of structure (II), based upon the total weight of the

polymer taken as 100% by weight.
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