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\/ resistance problem is inherent in- aliphatic polymeric materials.

Novolak-containing photoresist materials are substantially aromatic materials which exhibit good plasma
etch resistance; however, they are not thermally stable nor aro they sensitive to short wavelength radiation
such as x-rays.

35 in our EP-A-0164248 there is described a dual-acting, positive or negative, photosensitive composition
containing an acid-hardening resin system and a photoacid generator useful in the near uliraviolet radiation
spectrum for preparing aqueously-developable, thermally stable images. These dual-acting photosensitive
compositions result in images which are substantially more thermally stable than images formed by using
conventional photoresist compositions such as those formed from novolak resins. The photoacid generators

\— 4 used in the dual-acting photosensitive compositions of our EP-A-0164248 are those which are sensitive to
near ultraviolet radiation ("near UV™) having wavelengths of from about 300 to about 500 nanometers and
more particularly about 365 nanometers. These near UV photoacid generators, such as diazonaph-
thoquinones, yield weak carboxylic acids, such as indenecarboxylic acid, when the photosensitive composi-
tion is exposed to near UV radiation. Further, these photoacid generators are typically present in the

45 photosensitive composition at a concentration of from about 10 to 30 weight percent based on the total
solids content of the photosensitive composition. However, the carboxylic acid photoacid generators used in
combination with the acid-hardening resin systems were not found to be sensitive to shorter wavelengths,
such as deep ultraviolet radiation ("deep UV"), that is, UV radiation having wavelengths of from about 210
to about 300 nanometers and more particularly 254 nanometers.

50 Compounds which generate strong inorganic acids, such as hydrochloric acid upon exposure to near
UV radiation, as disclosed in U.S. Patents Nos. 3,692,560; 3,6897,274; 3,890,152; and 4,404,272, were found
to be unsuitable for use with acid-hardening resins for aqueously developing both positive and negative,
thermally stable images.

‘We have now surprisingly found that certain halogenated organic compounds are highly sensitive to

85 short wavelength actinic radiation, and that these compounds are compatible with, and effective at low
concentrations to catalyze the crosslinking of, acid-hardening resins such that the combination can be used
in a photoresist composition to form highly resolved, thermally stable and aqueously-developable negative
images on subsirate surfaces.
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4,4'-dichloro-2-(trichloromethyl) benzhydrol or 1,1-bis [p-ctilorophenyl]-2,2, 2-trichlorosthanol;
35 hexachlorodimethyl! sulfone;
2-chloro-8- (trichloromethyl) pyridine;
0,0-disthyl-0- (3,5,8-trichloro-2-pyridyl) phosphorothioate;
1,2,3.4,5,6-hexachlorocyclohexane;
N (1,1-bis [p-chlorophenyl}-2,2,2-trichlorosthyl) acetamide;
o tris [2,3-dibromopropyl] isocyanurate;
tris [2,3-dichloropropyl] phosphate;
1,1-bis [p-chlorophenyl}-2,2-dichloroethylene;
and their isomers and homologs;
{b) heating the deposited photosensitive solution to form a coating;
45 (c) exposing at least one portion of the coating to a source of actinic radiation having a wavelength in the
range of about 299 nanometers or less;
(d) developing unexposed portion[s] of the coating with an aqueous base developer; and
{e) heating the exposed portion[s] of the coating to an elevated temperature to form a negative image
that is thermally stable to temperatures in excess of 200°C.
50 We regard for- the purpose of this invention, radiation having a wavelength of about 299 nanometers or
less, such as deep UV radiation (i.e., radiation having a wavelength of from about 210 to about 299
nanometers) and x-rays to be accurately generically described as "short wavelength radiation”. The useful
photoacid generators are sensitive to short wave radiation, that is to say that they can be activated by at
least one source of radiation having a wavelength in the stated range.
65 It is recognised that the lower the amount of photoacid generator in a photoresist composition and the
lower the radiation dosage level required when exposing the photosensitive composition, the more offective
is the photosensitive composition. We have now found that dosage levels of, for example, 150 mJ/cm? or
less, preferably 10 mJ/cm? or less, in the case of deep UV irvadiation, and 131 mJ/cm? or less, in the case
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i socyanur &t @he photoacid generator should have no adverse effect on the adhesion, umformlty or quality of

photosensmve coating, containing an acid-hardening resin system, deposited on a substrate surface;

, 20 6. The photoacid generator should be capable of catalyzing the crosslinking of the acid-hardening resin

\— system in the photosensitive coating upon exposure to deep UV or other short wavelength radiation, and

heating to an elevated temperature, while not prematurely catalyzing the crosslinking reaction at ambient

tomperature;

7. The photoacid generator should be capable of so catalyzing the crosslinking of the acid-hardening
25 resin 'system such that the negative image formed is thermally stable to temperatures in excess of

200°C;

8. The photoacid generator should be insensitive to radiation, other than the exposing radiation, so that

the photosensitive composition is stable upon storage;

9. The photoacid generator should not substantially evaporate from the photoresist during "soft baking”

. 30 (as hereinafter defined); and

'\_/ 10. The photoacid generator itself should be thermally stable so as not to generate acid during soft
"~ baking.
It is known that all organic compounds having halogen subsfituents are potential candidates for use as
photoacid generators if they are capable of generating a halogen acid upon exposure to actinic radiation.
36 Selection, from such halogenated organic compounds, of suitable candidate compounds for use as the
' photoacid generator in a particular photoresist composition having the above-stated properties, which
properties are for the most pait dependent on the other components present in that particular photoresist
composition, is within the compass of a person of practical skill in the art and may be achieved by
techniques involving nothing more than simple trial and error.

40 To determine if a halogenated compound is potentially useful as a deep UV photoacid generator we
reviewed the absorption spectra of some commercially available halogenated organic compounds. Literature
on the properties of 1,1-bis[p-chlorophenyl}-2,2,2-trichlorosthane, commonly known as DDT, and its iso-
mers, analogs, homologs and residual compounds is available due fo its previous use as an insecticide
(see, for example, H.C.A. Van Beck et. al., Ind. Eng. Chem. Process Res. Dev 21 123-125 (1982), and L. L.

45 Miller ot. al., J. Org Chem. 38 340 (1973)). We found that DDT has an absorption maximum at about 250
nanometers, which wavelength is. very close to the deep UV radiation generated by mercury lamps used in
microelectronic imaging equipment. Accordingly, we prepared a solution containing 2 weight percent DDT
and an acid-hardening resin system consisting of 20 weight percent Cymel 303 aminoplast and 80 weight
percent of a commercial reactive hydrogen containing cresol-formaldehyde novolak resin dissolved in

50 Shipley Microposit Thinner solvent. The DDT formed a homogeneous solution with the acid-hardening resin
composition. We then deposited the solution, as a coating, on a silicon wafer by spin coating the solution
and then heating the coating at 90°C for 30 minutes ("soft baked™) to remove the solvent, leaving an
adherent coafing of good quality and having a thickness of 1 to about 1.5 micrometers. We exposed the
coating to a source of deep UV radiation having a wavelength of about 250 nanometers and an exposure

56 dosage of about 10 millijoules per square centimeter (mdJicm?) through a standard metallized quartz
photomask. After exposure, the wafer was baked at 90 ° C for 30 minutes. The unexposed areas were then
removed using an aqueous base developer solution and the resulting images were examined and then
slowly heated in a progressive step-wise manner to temperatures in excess of 300°C. The image quality
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alog compound erefore, can only identify potentially useful photoacid

generators but cannot be used to predict whether the halogenated organic compound can be used in

combination with acid-hardening resins to produce aqueously developable, highly resolved and thermally

25 stable negative images using deep UV exposure. For example, certain halogenated organic compounds

possess too high a vapor pressure to yield microlithographically consistent and acceptable negative images.

Chloroform, for example, appreciably volatilizes upon the soft baking (90°C for 30 minutes) step used to

remove the solvent from the deposited coating. As a result, the final concentration of chloroform remaining

in the coating may be too low to sufficiently catalyze the acid-hardening reaction uniformly throughout the

30 coating. In addition, slight coating thickness variations may also lead to differing concenirations of the

\/ photoacid generator in the coating such that the images which are formed crosslink to different degrees and

yield inconsistent resolution (line widths) on the surfacé. Other potentially useful halogenated organic

compounds were found to lack thermal stability. That is, they. did not resist generating acid during the

softbaking step used to remove the solvent from the film. If the photoacid generator yields acid during the

ss softbaking step the acid-hardening resin system will crosslink prematurely. Premature crosslinking will lead
to a crosslinked, non-imageable coating on the surface.

Therefore, in order for a photoacid generator to be useful in the present invention, in combination with
an acid-hardening resin system, it should also have a low enough vapor pressure such that substantially no
evaporation of the photoacid generator occurs upon softbaking the coating, and the photoacid generator

K«i should possess sufficient resistance towards premature activation during the softbaking step.

We have found a number of halogenated organic materials which are suitable for use as photoacid
generators, in combination with acid-hardening resin systems, to produce highly resoived, thermally stable,
and aqueously-developable negative images on exposure to deep UV at doses of 10 mJ/cm? or less when
employed in the photosensitive composition at a concentration of about 5§ weight percent or less. These

45 deep UV sensitive photoacid generators are: _
1,1-bis [p-~chlorophenyl}-2,2,2-trichloroethane (DDT);
1,1-bis [p-methoxyphenyi]}-2,2,2-trichloroethane;
1,2,5,6,9,10-hexabromocyclododecans;
1,10-dibromodecane;
so0 1,1-bis[p-chlorophenyl]-2,2-dichlorosthane;
-4,4'-dichloro-2-(trichloromethyl) benzhydrol or 1,1-bis(p-chloropheny!)2,2,2-trichlorosthane (Kelthane);
hexachlorodimethyl sulfone;
2-chloro-6-(trichioromethyl) pyridine;
0,0-diethyl-0-(3,5,6-trichloro-2-pyridyl)phosphorothioate (Dursban)
5 1,2,3,4,5,6-hexachlorocyclohexane;
N(1,1-bis [p-chiorophenyl}-2,2,2-trichlorosthyl)-acetamide, -
tris [2,3-dibromopropyl] isocyanurate;
tris [2,3-dichloropropyl] phosphate;
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aI oge ?f?‘é’ amerk  order for a photoacid generator to be
useful i :\';VF' ’érff':fe F?efhi")'?cgtai"ﬂﬁ'ortant that it neets a nunber of
per f or nay 'séa_ 'rg%?':;?y]'ﬁ?cy:wg 18t oaci d generator should be soluble in, or
form %5 ho H%‘b %vé] fcp eh&&or\é”wtsg emtpmsefvﬁt%ttﬂe ag:ld-hardening resin system for x-ray imaging,

the minimum concentration of the photoacid generator in the photosensitive composition was found to be
much higher than when the same photoacid generator is used as a deep UV sensitive photoacid generator.
The minimum concentration of the photoacid generator in the x-ray imagable photosensitive compositions
was found to be about 10 weight percent and typically in the range of from about 10 weight percent to

30 about 50 weight percent. Despite the need for much higher concentrations of photoacid generator in the

\ photosensitive composition when employing x-ray exposure rather than deep UV exposure, the resulting
image resolution of the x-ray exposed negative resist was higher (more resolved) than for desp UV
exposure. Because x-rays have very small wavelengths, of abput 0.1 to 10 nanometers, they inherently have
the capability of yielding very highly resolved images. See, for example, Infroduction to Microlithography,

35 ACS Sys. Series No. 219, ACS, Washington, D.C. 1983 p. 138-140. This reference also correlates x-ray
sensitivity to electron beam and proton beam sensitivity. The conclusion reached is.that the basic radiation

- chemistry which an x-ray resist undergoes is the same for other various forms of short wavelength radiation.
Accordingly, the x-ray sensitive resists of the present invention may also be useful when exposed to such

. other short wavelength actinic radiation.

"~ a0 Very highly resolved submicrometer images of about 0.2 to 1 micrometer are capable of being
produced with photosensitive compositions in accordance with the present invention using an x-ray source
containing a palladium target, operated at 20,000 volts, manufactured by Micronix.

It is generally accepted that x-rays typically generate secondary electrons within the photoresist. These
secondary electrons interact with the photoacid generator to produce a halogen acid capabie of catalyzing

45 the crosslinking of an acid hardening resin. Therefore, it follows that in addition to x-rays the photosensitive
compositions of the present invention, employing the selected x-ray sensitive photoacid generators, have
the capability of being imaged using other short wave!ength radiations such as electron beams. Electron
beam imaging of these photosensitive compositions may be used to prepare photomasks where extremely
high resolution of approximately 0.1 micrometer is desired.

50 Suitable acid-hardening resin systoms, which can be combined with the photoacid generators described
herein, include those described in detail in our EP-A-0164248. The acid-hardening resin system contains a
polymer- that crosslinks in the presence of an acid catalyst and heat. The acid-hardening resin system may
be prepared from a variety of aminoplast or phenoplasts in combination with compounds or low molecular
weight polymers containing a plurality of hydroxyl, carboxyl, amide or imide groups Suitable aminoplasts

56 include: urea-formaldehyds; melamine-formaldehyde; benzoguanamine-formaldehyde; glycoluril-formalde-
hyde resins; and combinations thereof. The aminoplasts are used in combination with a reactive hydrogen-
containing compound such as a novolak resin; polyvinylphenol; polyglutarimide; poly(meth)acrylic acid
copolymers; alkali-soluble polyacrylamide and polymethacrylamide copolymers; copolymers containing 2-
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10 sol uti;on contai ning the desired acid-hardening resin systemat a
concentration sufficient to catal yze the crosslinking of the acid-hardening
resi'n system upon exposure and Ep@at232972B1 The phot oaci d generator shoul d
not phase separate fromthe acid-hardening resin systemwhen the resist is
‘applied to the substrate, e.g. wafer, surface; 3. The photoacid generator,
_when . advirpgetay aﬁ'y'afgwamthmx}%? @Ayiny! aleahpla sechrag dfosq preppreddigm pagiallychyprelyepdabl e
15 ngﬁVYi'(},}" é"%"{'ﬁst giligolubl ehyare-aiidalehplappelyipaes: a%mmur%ﬁhe@f Proferregieactiaci d
gener a °°H15’H“ ® aretoplak fpsing %ﬂ%""éﬂ:ﬁ'y&'%ﬁﬂﬂ’éi’ﬁ ﬁ' s it dhaelectraphilic,

zszzgrﬁg%?é;“” %ﬁ O pong rep o 5%‘5&%’%%2 i oqr o e Mt he

ef f ect

coat | nge, ? %? -a%%@ o s§ sh Ol ahd o2 rfig] s Sl 0410.139%9 lebihe/Sia o
subst r%oé]aéuﬁ( -ﬁ? oxyelby) oxadBidir ﬁg%& Wﬁm%fg‘;m ﬁ'@ ez caﬁﬁ?ﬁ s

cat ajpyzi n'ﬁhe QfdlﬁFdQﬁ kdiin! YSte shB bél 14 Gor-Btify §6{v%ht§mo+ BxahipR

phot os egwu&haf@ sacﬂaasléagsehme@comaﬂ&.\&r@ue{h& ARABeLYycBI mbHoBiRyietan OBrbpadi wehNgt h
radi at iredpasoR BACEMBSbIvE REters QuehasTheRRLARsdIvE EB&E lethyPColldddivb Gceld ardl REMBbLIsE] Y

cat al yzrgpgsdl B@andP;Qfdatit Kydrigarbée Slich @B toklenddHaixfiBite; ketoiBEsudh b Aéthylethyl Kfone,

Phot 0acydogaaeneans cytlbubbnheseapat & afiyl acstaa balyydery, isbidtyC staStdekidng of

t he @acitdtytolcite) amigleSuch as ditsthylagstimitian (BMAT), Ninasthylpirelidhanea iNMR andrdigrethiir-ned | s
t her malrhamnidst @IMFE chiprinatadplydacarbas such ex etbgligneodictiarire, | chBrobdrizenspandt erthedigh-

gener atleypbeniene;| nilrobenzenes dimeihyisuliexidep andh chivgresothereadt Fhwer photesansitiveecoating eslutiny

radi at itiralisepntatag @t fopss 50 rrorcers d steidnt eolvorirand rafarably fram shoubfsetof5arerosetdivage;

9. The Vt?fﬂb‘t*@b(ﬁ'ltd gener ator should not substantially evaporate fromthe

phot 0 t or esi 5 deqp |UN h‘”‘Q??P%"'VBéR"‘ "'°'§(Pf the('avg"tr?erw rFa'i“?'%r(') Tﬂ‘é‘f P‘?P@bl to ahot 500, The

phot oacﬂaﬂs '“qpla§‘e'l°f'“' ner at e
ﬁ;: gggr? %Qgﬁ ;g{f: gug{ ﬁ b 1 éﬁ?@ ﬁﬂ"i@z Yﬁghgfgrl%ﬁiur{ gg-g@ara%z

or

generat SFe 1Y . a%g LiSon bt s st %ﬁ‘ PRl (Sl dBA o YRR €
o attigim o ﬂso%pgo Jngm, w g G Ucfapona,
COMPOUI4g frord ab<§h“16 t%@ enétatbr a's(u) tSQ@QBo 50
gener atfafs b v@.gﬂaﬁhkh& tafronQ fae&p W6 % sﬁoupm '%hhﬁtéhmm{am@hy@b-eéfﬁraﬁﬂga ed
proper t dofBountifah@ Rom about 10 to about 50 parts by weight x-ray, photoacid generator.

_ 30 The use of photosensitive compositions according to the present invention to produce aqueous-
] developed, thermally stable and highly resolved negative images on substrate surfaces will now be further
' illustrated by way of the following Examples which are “for illustrative purposes only and are not to be
construed as imposing any limitation on the scope of the, present invention. In the Examples, all
percentages are percentages by weight unless otherwise indicated. ;

35
EXAMPLE 1

Formation of Negative Images using deep UV by Contact Printing

\46 Preparation of coating solution:-

To 10.0 grams of a 30% solids proprietary novolak resin (solution), Shipley Company XP-0103, was

added 0.60 g of methylated melamine-formaldehyde aminoplast, Cymel 303, and 0.73 g of a 10% solution

of 1,1-bis[p-chlorophenyl}-2,2,2-trichloroethane photoacid generator dissolved in Shipley Microposit Type A

45 Thinner. A further 2.4g Shipley Microposit Type A thinner was then added to produce a mixture which

contained 1.99% photoacid generator (by weight of solids) and 26.73% solids. The mixture was gently
agitated for 5 minutes at 25° C to form a homogeneous solution.

Coating Procedure (A):

50
A 7.62 cm (3 in) diameter silicon oxide wafer was vapor primed (5 min.) with hexamethyldisilazane
{HMDS) to remove surface moisture. A 1.0 ml aliquot of the coating solution was placed onto the wafer and
spin-coated at 3000 pm for 60 seconds. The wafer was then placed in a forced air oven at 90 °C for 30 min
(soft baking). The wafer was then placed in contact with a Shipley Target photomask using a Hybrid
56 Technology Group Model No. L-84-5X contact printer. The coating was exposed to actinic radiation at 254
nm from a high pressure mercury vapor lamp (500 watt) fitted wit!‘n an Action Research bandpass filter of
peak wavelength 258.5 nm and a bandwidth of 28 nm. The wafer received a radiation exposure of 7.5.
millijouls per square centimeter (mJ/cm?). Following exposure and removal of the photomask, the acid latent

8



properties are for the nost part dependent on the other conponents present
in that- particul ar photoresist conposition, is within the conpass of a
per son of practical skill in thegpigt2sandegay be achi eved by techniques
i nvol ving nothing nore than sinple trial and error. 40 To determine if
a hal ogenated conpound is potentially useful as a deep UV photoacid .
_ gener at dinagaen the wkposedidegidne ottheselingiveas crogsiiaked by heptingdheecogty e L4 39 miyBid abl e
hal ogendoreat-airrayemiThe imsgesowatel dovelopaddn an equsous basendovelongh Shipley Sorgpany Microposit

1, 1- bi s[351 dbvelopes ity Mo-rRrtpby volumie cith BYeseRerubicvolupg HRiRFe] WRiRb IRk 243 MiIPS dtand
! Es i Isﬁo-'cfﬂr’rﬁﬂ'\'ﬁ*,‘ miichagitgligs. The msiteeidraages erp d4iMUICk- conpounds i s avail abl e due to
its plevious use as an insecticide (see, for exanple, H C. A Van Beck et.
al ., | ndCoatingProcediefBrpr ocess Res. Dev 21 123- 125m(31982), and L. L. 45

2{B)
MII t. al. .. Org. \
i B o B 4 b o
e

to theo 0‘5%‘:3. At Ton genera y nmercury |anps used in mcroel ectronic
I magi |7'|g %nt. Accordingly, we prepared a solution containing 2 weight
per cent an aci d-hardening resin system consisting of 20 wei ght

per cent  EyiBln 3o HARh Ay RBSIUBEhdEEdMerdie EGREKe Sste Conmer Cial reactive
hydr ogen—contarmrg _cresof=format defiyde movol ak resin di ssol ved in so

Shi pl 6y M Qrediesbiltiol B 299 a[1-tisl-shRdphenyipe,2 BRfichiometa® véas peparge ncosrsilas mlhenei on

Wi th t hewoasimpid froierbdiflg sdaibmwasoERan 3 PermEImsiéretdach latie piddutheilterh €Tewlerst it on,
as- a Coawis'gin-cofiedionb lah ¢IMDSyEined 127 capl rin) ciliedn erigletvaier gb a0 PO for A%l sed dhe
heati ng &datingoaa sofibgked iat §0e Crfgr 4D onin iB@ fortedeair@ven(beiprsf axpdsuie @f ‘& Pexkis-EiraaiMicsaligh o
sol vent , 540ealigriench 289 mlivendenss fieraf ipagk wevelengti2egum (and bandwigthtph 5P AE westRiAced ness
of 1 o bdvwash aldedp KV dampnasd dhesalignad ressldwales sysiere The apfenast xPased io 4 saiehef ey
UV \adi addsemadiess ithegwater viuriace. cwphenaing thentsan seesd o e iiefonr 4 P ‘f‘?”gpg .E-E fe 55
dosage ofestagiers (once fark-fisld magke ¥ag,used 4¢) mape the saptn @?sei & e '

st andar dmdenkradiaiond The, £1R05o%, HeieroMass RoceRted P & JRIR PRNer RPRAPR T WaZ°PBsked
at 90 * eprroximatsly Of ek ImagR% | hexposed areas were then renmoved using an

aqueods g%;avel oper solution and the resulting images were exanm ned and
then slo ed in a progressive step-wi se manner to tenperatures in

excess o;:or%g‘%n%‘fN;I'dgﬁ;,ei"g?gggu%a}{_lja‘r@/ 5 EP 0 232 972 B1

30 A resist solution of 2% 1,1-bis-[p-chlorophenyl}-2,2,2-trichloroethane was prepared by combining 10.00
\/ g novolak resin, 0.60 g Cymel 303, 0.73 g of a 10% solution photoacid generator dissolved in Shipley
Microposit Type A Thinner. An additional 2.40 g thinner was then added. The solution was spin-coated and
baked onto a 10.16 cm (4 in) wafer as described in Example 1, before taking to Micronix Corp. of Los
Gatos, CA. At Micronix, the coating was soaked in deionized water for 10 min before placing in a prototype
35 x-ray exposure system, using a 2.5KW palladium source and 25KV which produces a sharp x-ray line at 3
‘Angstroms superimposed on less intense broadband of x-rays. A proprietary Micronix test metallized
photomask was placed between the x-ray source and the wafer stage. The side of the mask facing the
source was exposed to a helium atmosphere, and the side opposite exposed to normal atmosphere. The
, wafer was then placed under the mask, the gap between the mask and the wafer being 40 micrometers and
N 40 exposed for 60 min. using an air purge over the wafer surface. This was equivalent to a dose of 131
mJ/cm?2. After a 93 °C, 23 min postbake, the 1.3um thick coating was developed in a 3/2 solution of Shipley
351 aqueous developer/deionized water until the unéxposed areas were clear (2-3 min.) 0.96um images
were produced (80% initial thickness retained).
The developed coating had a uniformity comparable to a conventional DCOPA x-ray resist and a ring of
45 thinner coating at the outer edge.
The 1.0 um bars from the photomask were not resolved, which indicated over-exposure. However,
image profile was superior to DCOPA {which is slanted and rounded).
Table 1 presents a key to the photoacid generators employed in the following Examples in combination
with acid-hardening resins to produce negative images. The procedures used to prepare the photosensitive
50 composition, coating and negative image are the same as described in Example 1 with deep UV and
Example 2 with x-rays, except for the changes identified in Tables 2 to 4.

55



and resol uti on was exam ned during this process and it was found that
thermal I'y: stabl e i mages of high resolution were maintained. W then
attenpted to determ ne whether ghempsgabmirel ated hal ogenated organic
conpounds were sensitive to deep UV and net the-other performance criteria
inportant to function as a photoacid generator 5 in conbination with an.
aci d-hardening resin systemto proddéBLEagueousl! y-devel opable, thermally
stabl e negative i mages using the screening process described above. W

found thft a correratTon eX St s ORFEENERATORS OF PL 1 ON Spectra of

hal Ogena o n_r_nqn_l ﬁJnm&G‘L}nr]c t hnl —S-eRSH t: M- f \I f r rlnnn II\I ¥ arlL af 1 dn and

] LM
t hei P caoaB\"W‘?u I»fl being used with acid- ~ NAMEa i ng resin systems. I the
absorpti hn® fhlof the hal ogenat ed material is in the range of about 210
nanonet e -t | owest wavel e apabl e hei ng d 0 using
conventi pnal duart 2 tobis[mcnammewmetmalﬂmqmthamal ysis) to 299 nanorreers
the patefial i2%s a gol.ehisipaletrdepnyl2 pRbtcliercstiingener at or because thi §
absorpti pn mad ma rahgéﬁ.ﬂso-wammcmdbo}ecmeose to the deep UV radiatijon
produced| wi t h 4convgni.iGdikibmédecay pment. We exam ned hal ogenat ¢d
qr gani ¢ ¢onpodads ibw'sfpaa!rlomheaw %)? 'P'QS?Pthml mumin this range by
ot owi ng t he sproc dﬁrf'@'cﬂ‘@@@rﬁ"ﬁwmi)@mv@%sed t he hal ogenated or ganic
conmpgund|at a ‘conc gﬂi V'S""ﬂﬁ t percent and exposed a coating

formed f oma815po } CO@%@, ing the potenti al
phot oaci i geﬁr at or 5 é_hex 'pH hanonet er wavel ¢ngt h
t Q) 2 éc en -2 Io

deep WV fadi aj,l on s potentially useful
hal ogenaf ed oégam N ] g,?om e yl)a 'qgel ow | evel of

absorpti pn sepsiti Vi -bfs[%-c ggg hfb’rdeﬂ?leﬁe“ the 210 to 299 nanongter

range wefe fopnd t sgﬁ( gm@d@@cﬁg}g@,@%@owth aci d- harjdeni ng
resin sygtensys oth rpegémtuh\%kxk(uv biedidd EpBRYGRRFAdnRERIaeRH By S \¢bRd |

simlar gbsor i on [SpeMdroaRetaRidé NMUM (I ow extinction coefficient) werg¢ found
to be unguitatd e farimseoatdanidot oaci d generators with acid- hardening resin
syst s gt t his. conciensdintomobutanslavel engt h and dosage | evel s of the tdst. The
absorpti ob-nirolivatablgiydat ed or gani ¢ conpound, therefore, cang only

trifhedmekhylptembloaci d generators but cannot be used|to

et ¥ t he bislbotehenzvliereletegani ¢ conpound can be used in conf}i nation
wi t hyaci i Pediobanzaniidpr oduce aqueously devel opabl e, highly
respl ved|and #her ng) I'y‘dEUWS'?&ﬁ’ISEP Ywipheviethapdmges usi ng deep UV expodure.
For exampl e, #ertai ™R3 'H’QP'E’EY']EW APc - conpounds possess too highla vapor
pressurefto yield nj f’!s '8 'T°y consj stent and accept abl e négative
i mages. | orQf orm d| enz %ﬁ?ﬁr eci ably vol atilizes upon the sqft

baki g [grr] é:)r 30 glcm& yla%Ih?a@e gsed to

- 29. alpha-tetraloneoxime p-toluenesulfonate

predi ct

6 EXAMPLES 4-87

Table 2 presents the results of experiments performed with a number of deep UV photoacid generators
‘in combination with acid-hardening resins using desp UV exposure. These photosensitive compositions
produced aqueocusly-developable, thermally stable, highly resolved negative images.
45 Examples 73, 76, 78, 80 to B2, 86 and 87 are comparative examples, the wavelength of the radiation
being in the near UV range, and are .included to show that with near UV irradiation of the stated photoacid
generators unacceptably high dosages of irradiation are required than when deep UV irradiation is used.

50
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renove the ssol vent fromthe deposited coating. As a result, the final
concentration of chloroformremaining in the coating may be too low to
sufficiently catalyze the aci d- hagelemsagzzgacti on uni formy throughout the
30 coating. In addition, slight coating thickness variations my also | ead
to differing concentrations of the photoacid generator in the coating such
that the images which are forned crosslink, to differgnt degjees and yield
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usef ul hal ogenat ed orgdhiff &ofipdundg verle Folnd toll dck thef nhl stability.
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55 1,2, 3, 4,5, 6-hexachl orocycl ohexane; N(1,1-bis

[ p- chI oTophenyI ]1-2,2,2-trichloroethyl)-acetamde, tris [2,3-di bronopropyll
i socyanurate; tris [2 3-di chl.orgmo egy/b12 phosphat e; 6 EP 0 232 972 B1
2,2-Dbi's [p-chl orophenyl]-1,1- di chl oroet hyl ene; and their isoners and

horml 0ogs. The preferred deep UV sensitive photoacid generators are those
whi ch are useful in conbination wth aci d har deni ng resin systens at
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4,4 -
0, 0- di et’hyl

dgi chl aro-2-(trichl oromet hyl ) benzhydrol ;
-0-(3,5,6,-trichloro-2-pyridyl)-phosphor ot hi oat e;
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; 2 3, 4,5, 6- hexachl orocycl ohexane gt p3em@Bs N(1 , 1
- bi s[ p-chl orophenyl ] -2, 2, 2,

tris[2,3,-dibronopropyl]isocyanurate;
tris[2,3-dichloropropyl] phosphat e.
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cofrpo-éi ti ohs of the present invention, errpl oying the selected x-ray

sensitive photoacid ge

nerators,

have the capability of

bei ng i maged usi ng

~other short wavel ength radi ati crso 232972381 el ectron beanms. El ectron beam
i mgi ng of these photosensitive conpositions may be used to prepare
phot omasks where extrenely high resolution of approximately 0.1 m croneter

contgining 2- 7
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10, The acid-hardening resin systemshould be soluble in suitable
non-reacti ng sol vents, for exanple glycol ethers such as ethyl ene gl ycol
nononet hyl et her, et hyI ene gl ycol gpomagotyBet her, Propasol P and Propasol B;
Cel | osol ve esters such as met hyl Cel |l osol ve acet ate, ethyl Cell osolve
acetate and acetates of Propasol B and P; aromatic hydrocarbons such as -
tol uene and xyl ene; ketones such as nethylethyl ket one, cycl opent anone and
cycl ohexanone; esters suchzas'a etHyI atetate, butlyl acetaje, ilsobutyl

i sobutyrate and 15 tEJt r8l g act-one 1 aii Heg suéh ,ad di net hy aget:arri de (DVAQ),
N- et hyl pyrrol i di nore dl net hyf for{ rari de {DVF}; 'chil dri nated
hydro€ar bons such as ef hal ene d| ahl or} de, chil or dbenziene &nd ¢rt ho-di ch-

| or obenzene; nitrobenzgne~ diinet hylusul foxi dé; maﬁdﬂn' Xtair bsiat hefaeof . The
phot osensi tive coating,ls®|titon tlypl caITy cdmf"al ng’ alt Tehst 50"’per cent by
wei ght sol vent and prefjeRapl ¥ qm;@bo% 65'ts~ C5-—pe|rc-en Ey-v\ed ght
solvept. The deep W pllot ogensiyilve; conposi p ons oF ft he nver!ltlmon nmay
contain (i) from aboutg|3&to abqut! 20 parts lpyqul ghtt ajn nogl ast, resin,
about 40 to about 90 r¥s by weilght ¥ epcti ye shyid=ogem gengr qtl-ng corrpound
and fromabout 0.1 to about 10 pairts by wei ght df “th;e phpt oadi q gener at or,
\r/(l i) fromabout 3 to @bguf{ 50 ipaytk by wti ght! phengpl bsy,, 'f[,om about 40
to abgut 90 parts by V\elghﬁ ﬂoﬂmil dehly de- gehe!’;’at‘l Y lcahpbhutid!land about 0.1

D
—--QJ-
3%1

3
521

1

to about 10 parts by weigh® phBtda@ d @nerht&r.l & ! °The°x{r§y
phot osensitive conpositi d)f “tHe injentioh ma;} cont &t n. (™) {f rom about 3
to about 50 parts by weighg anmi ndphask , .fwoin abdus 40 t o} aboun, 90 parts by

wei ght reactive hydrogen €n ra:tlin@ coroBind “kard & ridfk abBut |18 to about 50
parts2by wei ght x- ray, o ci d ig&nelr af o"r‘, tor (ii) {fronl abodit 3 to about
50 parts by wei ght Igsq ~f riom a{bo t 4{) o tabout w9 O} pari!Soby wei ght
| at ent for mal dehyde é’heratl hg cqrrpoqn angj frqm about ilO td Ibout 50
parts by wei ght o oj_o@c;,d ggne'rac;or 3Q ¢ The use_o
phot osensi tive rrp zugms acnor'dwq t® thga nr qsgpt, u;@vpn;g (pn-nto produce
aqueofs- devel o d, ®¥er§er’l y stdbl e land hi ghlyiresdl ved! negqitl ve i mages on
substrate surfa s &l nwbefdrthe}r |Ilu$trat'ed Ry vvay of Ithe follow ng
Exanpl es which afe €S idTestr&tijv& gurdose BnllyCand “ark ‘fjoﬁ Fo be
construed as i sg@ S i i Cati 6h .orPthe.sE'oﬁe"bf' the} .~ pl egent
inventjon. In th il es, ?I der cdnt ages.are'per dent abes by wei ght
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- Formation of Negative Inmages using deep UV by Contact Printing Preparation
of coatimng solution:- To 10.0 grans of a 30% solids proprietary novol ak
resi-n (solution), Shipley Conpapyo 2§26¥2@% was added 0.60 g of nethyl ated
mel am ne-f or mal dehyde am nopl ast, Cynel 303, and 0.73 g of a 10% sol ution
of 1, 1-bis[p-chlorophenyl]-2,2,2-trichloroethane photoacid generator .
di ssolved in Shipley Mcroposit Type A 45 Thinner. A further 2.4g Shipley
M croposit Type A thinng Was thén added {t o profiucela mnilxture which
~contained 1. 99% pHo&o&cisd igener af or (by viei ght pf ,sdli,dg) and 26.73%
solids. The nixtufesw&s wyantly abitatted flor' 5 n{ndités'at} [er¥]'to forma

16

homdyeneous sol uti ofj gct:éatii ng Proceddre (JA): 50} A 7162 dm (3} in) dianeter
si licon oxide waf er Jjgs+vapds pri ngdi(& k) wtB heBardetthyl dBsilazane
(HVDS) to renove sufface moisture. "AIL™0 im” al i fuBt iof® tthé€ codling sol ution
was placed onto the h&fer jand spi n;céageo! &t 30b0§pr§1 fori 60 segonds. The
waf er was then placg g frorce giq oyven at [g%rrr*-] :fo-r 36 na v (soft
baki'ng). The wafer g thgn placed in contact vv;tF a Shitpl_eyt Tar get
- photomask using a HypFid 35 Jechhology iGloup Moglel; Mo U-84-5X;cont act
printer. The coating was gxposedjto actinic radjatien ati 254 nmfrom a high
pr€ssure nercury vapof karp { 500 wat ) Sfijtted: Wt anAdtipn! Rgsearch
bandpass filter of peg@kZndvel eng} h?2%875 IR and} alban@wildith Pf228 nm The
waf er received a radi § For} gposhrg ¢f 7.55.82 i | |iRodl & der shugre
centimeter [err] Foll 8wé¥hd exposfre 4nd rlenoval ! of the ghotofrask, the acid
| atent 8 EP 0 232 97% Bl irmged nithe lexpasell rediwng of the coating was
crosslinked by heating %d' Bi hgiiati §0 IC8 & BU«min& ilnf Forced-air
oven.! The i mages we e\q\lg\/ql bt nce:':ar'i Bqedus™ bhse develioperi Shipl ey
Conpany M croposit @58 geveldper| diliuted tho phras by Volank @i th three
parts by vol une eni zed iwat er, for;2.-':-'75l W nutes at err]"'vx,ilih mld
agitation. Thg regult@nt ilnmgges pegreil 41 err] th‘irclg.v S
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5 Coatiing Procedure (B): A resist solution simlar to the one above was
“diluted’'to 26% solids and processed according to the procedure (A) to
produce 0.7 [err] lines and spacgp.0 43 g¥2BYPLE 2 Formati on of Negative

| mage using deep W and a Conmercial Exposure System 15 A resi st
sol.ution of 2% 1, 1-bi s[ p-chl orophenyl]-2,2,2,-trichl oroet hane was prepared
in a simlar manner to Exarrple 1. The coatlng sol ution vvas taken to

Per ki n- El mer research | abs ef nSouth Wltoh Ck. where it {was spin-coated

onto an HVDS-pri ned 1% % Ems.(n nn)n sillcenjoxide |Wa|'f ej at .3500xpm for 45
sec. The coating was % tgabec at »[e'rr fol 40inmi'"n in'a forded-air oven
bef or & exposure on a Pe[ g “Elimey Mcral i glﬁ 544 al |Egn§r A 280 nm bandpass
filter of peak wavel engfihg=280n mu'anlld gg) dﬁn tFl': of 260: nn wa pl aced 20
‘between a deep W lanp g g,,; he é] i lgneds n;gsk/waflerﬂ system ;T e wafer was
exposed to a series of fJBel.ddsgs laq;o',SS\t he\wafgf sy face, by changing the
scan gpeed of the radial) anzy A Ry dprg el agyngrkl s Bl ner t st- pattern (on a
dark-field mask) was usgpgdto ijmage thej}coafingito doses o 2. 2, 3.9, 5.5
7.2 and 8.8 [err] radiat}®n. Thd e;xp;ospd'waf ér lwgs lprbcessed inasimlar
manner to Exanple 1 to producd appl oxi frat e}y 0.49 [efr] thjck imges. 25
EXAMPLE 3 Formation of NeBaui ed nages! usi hgeXdiraysl 39 ! & resist
sol ution of 2% 1, 1- bi s- [ p&chl dr g)h.ergl -2, 2, 2-triTH & oet hafle was prepar ed
by conbi ning 10.00 g novoga r 50801 CRndl S303,20.78 § of a 10%
sol ution photoaci d generakof di ssol ved} i n $hi pliey I\II cr opokl t Type A
Thi nner. An additional 2. 40x9 t hi nner NS i:hen added . Thei sol ut i on was
spi n-coat ed and baked onto 10":463 o { A m)mn:vvafe:r iaga césl:rob d i n Exanpl e
1, \bePbre taking to M cgoQiX q,or p.' of Los ¢afog, Cﬁ} - cronlx t he
coat] ng was soaked in,d8i gngzded—water fon 10.m n:})e;fcne p agl ng in a
prototype 35 x-ray e oaure systeny us{ng & 2. KW pal | adi im source and 25KV
whi ch produces a_ghar E,ay_ lli ge laty 3} Apgst Lons supeyi nppsgd on | ess
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phot omask was pl aced between the x-ray source and the wafer stage.
of the rmask facing the source was exposed to a helium at nosphere,

The si de
and t he

si de’ opposite exposed to nornal gpigpaspheps. The wafer was then placed under

t he -mask,
40 exposed for 60 m

n.

t he gap between the mask and the wafer being 40 m croneters and
using an air purge over the wafer surface.
equivalent to a dose of 131 [err] After a 93 C, 23 mi n postbake,

Thi s was
t he

1.3[err] thick coati ng wag ¢devel oded ih a 5/2 dol utli on bf Shipley 351
aqueous devel oper/&‘emrﬁ Zediwater juntiy the unéxpoded afeas!wgre clear (2-3
nn.) 0.96am inages Werd rbduced (80% ihitidl |thidkrless Yelafned). The
deveFoped coati ng ha ormty con%parabl e o ajconvienti bnal DCOPA x-ray
resist and a ring of % |nner a'fg‘i nig @t tHejolt dr wbdgedn ¥h@ 1.0 [err]
bars fromthe photo Ig ¢ ot resolived, whi ¢h™i rldl"ba}t &8 bvRr - exposure.
However, inage profil gmaé pugeri gr o BECPA«(hixcl is islanted and
rounged). Table 1 pregents puﬁey to:}hgerphptesa&l 3 emernatrmrs anpl oyed in
the foll owi ng Exanpl g n chnbi natti Wi htagid arld ing resins to produce
negative images. The gjrfcedyrés uged; tio ,prpp,@rqe ];,,hq ?ott qsepsytive 50
conposition, coating and nepativelimage arg the sarfe asl deSPrl bed in
mple 1 with deep UWingd Exanpld 2 Witdh k-Layse G:xcoep;t dof Lhe changes
idenisified in Tables 28 &4} 85 9! D EBPD 2R 972 E;l"'TA{Bl:E L PHOTCACI D
GENERATORS 5 HGEDCEJ p g sigtge I o  NAMVE
GENERATOR NUMBER 1. "1. 1 -bi q[ p-dhl or bphemyl ] - 2, 2, Q-tr chl or oet hane
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A ."J, 1 -Dbi s[ p- et hoxyphenyl] -2, 2 2-trichl oroet hane 10 3.
'1,2,5,6,9,1 0-hexabronocycl ododecane 4. 1,1 O-di bronodecane 5.
1, 1;-bi s[ p-chl orophenyl ] -2, 2- di ckp gregbiaBe 6. 4,
4-di chl or o- 2- (tr|chloronethyl)benzhydrol 7. hexachlorodlnethylsulfone
15 8. 2- chl or o- 6- (trlchloronethyl)pyrldlne 9.
0,0-diethyl-0-(3,5,6,-trigh) oro-24pyridyll) - phosphorothl odte 1p.
1,2,3,4, 5 6- hexachEoE;;o Qohexane.(B isdmer )t 1.t N(1L, oL i
- bi s[ p- chl or ophenyk] 82.2.2, tttichl} oroeth{ylﬁ hcét élm dg 12.{ ! '
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Photoacid Generator (See Table 1 for key to Photoacid Generator)

2Acid Hardening Resin Systems
3NOV is Shipley Co. XP103 cresol-formaidehyde novolak resin.

4303 is Cymel 303
5R is regular photomask Example 1.



[err]. 55 18 EP 0 232 972 Bl [err] EP 0 232 972 Bl [err] EP 0 232
972 Bl {err] photoacid CGenerator (see Table 1 for key to Photoacid
Generdtor) Acid Hardening Resi EPRy232997@ BYOV is Shipley Co. XP 103

- cresol -formal dehyde novol ak resin [err] is regul ar photomask Example 1. 21
EP 0 232 972 Bl :

63D is attenuated mask according to our EP-A-0. 232 973.
7 (micrometers)
8860 is Boeetle 60 urea/formaldehyde resin
9G1123 is Cymel 1123 glycoluril resin
5 . '°PVP is polyvinylphenol
1'Conventional stencil mask.
12D is Shipley Microposit 351 developer
13D/W is ratio of volume of developer/volume of water

10 Examples 88-102

Table 3 presents the comparative experimental resulis of photosensitive- compositions utilizing
-\/_ photoacid generators and acid-hardening resins following the experimental procedure of Example 1, except
as indicated, which did not produce acceptable negative images.
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Table 4 presents the results of photosensitive compositions employing the photoacid generators and
acid-hardening resin systems. using x-ray exposure which produced thermally stable, aqueously-devel-
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1, 1-bis-[p-chl orophenyl]-2,2,2-trichloroethane; 1,1-bis

[ p- met hoxyphenyl ]-2,2,2-trichl oroethane; 1,2,5,6,9,1 .
" 0- hexabr onocycl ododecane; 45 EP 0232 974B81di br onodecane; 1,1-bis
[ p- chl orophenyl ]-2, 2-di chl oroet hane; 4, 4-di chl oro-2-(trichl oronethyl)
benzhydrol or 1,1-bis [p-chlorophenyl]-2,2,2-trichloroethanol;
hexachlorodinethyl sul fone; 2-chloro-6- (trichloronethyl) pyridine; 50

0,0-diethyl-0- (3,5,68(ichloro-2-pyridyl) phosphor thlgpte,
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10 7. A prqocess as claimed in claim5, in which the source of actinic

radi ation*is a source of x-radiation and the photosensitive solution
contains at |east 10 wei ght pergeotesebyzs B¢ photoaci d generating conmpound. 8
A process as clained in claim7, in which the inmage produced has a
resolution of fromabout 0.2 to 1 micrometer. 16 9. A process as clained:-in
any of claims 5 to 8, in,which in step (b) the deposited photosensitive
solution is heated at rqloit ['eg]l far labout -SOlm-nu,tes Pat ent anspr Uche 20
1. Negativ arbeltendepjantmi gk bare #otml pc:ﬁ'zusa-mmneetzung auf waBri ger
Basi s, dadurch gekenn+ zs-ench 1ety daB sn e-enth Ilt H(a)-«el n sauer h~rtendes
Harzéystem ent hal tendn{ I::) :Amn Ias:hh rn u hdaeitneh }euaktl ven Wasser st of f
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Table 5 presents the comparative experimental results of a photosensitive composition utilizing x-ray
photoacid generator and acid-hardening resin following the experimental procedure of Example 3, except as
indicated, which did not-produce acceptable negative images.
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.tris-EZ;BQU bronpropyl ] -i socyanurat; 40
tris-[2,3-"Di chl orpropyl]-phosphat; 1,1

- bi s-[ p- Chl or phenyl ] - 2, 2- di chl or ggpy bgozosh
2. Zusammenset zung nach Anspruch 1, dadurch gekennzeichnet,

i hren | soneren und Honol ogen.
daB di e

Konponente (b) selektiv 45 aktinische Strahlung mt einer Wellenlange
imBereich von etwa 210 bis etwa 299 nm absorbiert.

“Anspruch 2, dadurch gekennzei chnet, daB di e Konponente (b)

3. Zusammenset zung nach

in der Zusam

menset zung in ei ner Konzentration WrS& wd Qi1 bis 10, vorzugswei se etwa
0,1 bis 5 Gew.-% vorliegt, wenn di €jiel PcHt &hde Strahl ungsdosi s weni gst ens

10 m)/&nR betr~gt. 50 4. Zusanmenselizi(ly

Hach Anspruch 1, dadurch

gekennzei chnet, daB di e Konponente¥|l} &ellel®iv aktinische Strahlung im
Rént genst r ahl enber ei ch absorbiert. #4.:Verftarren zur Herstellung eines
Substrat oberfl ~che, 65
hot oenpfi ndl i che Lo6sung auf

negativen therm sch stabilen Bildesijagf eilneg
dadurqg gekennzei chnet, daB man (aklel ne
ei ner Substratoberflache abscheidet, wopei
enth~lt: 31 EP 0 232 972 Bl M Z
(i) ein sauer hartendes Harzsystem sE( |
r&aktiven Wasserstoff enthal tende Verdiady
Phenopbkastharz und eine | atente For
(i1) hal ogenierte organi sche Photosdureser
aktini sche Strahlung 5 o mt el ner
299 nm oder weni ger adsorbiert und diehﬁe%dHTt
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di e phot oenp-
o

findliche Lbsung

L S

)Sbninoplastharz und ei ne
ngrenthalt oder (I1I)

zewgende Ver bi ndung,
| enl ange i m Bereich von etwa
i st aus:

1 to 4, 7, 12 and 13 are as defined in Table 2

14 o as defined in Table 4.

géhwd er zeugen- de Ver bi ndung und

die selektiv

The terms "Keltharie”, "Dursban”, "Cellosolve™, "Propasol”, "Cymel", "Microposit”, "Micralyn" and
66 "Beetle” are trade marks which may or may not be registered in one or more of the designated states.



lbl bIST\/t[a{)hChl o;phelnyi 1-2, 2, 2-_t richlorethan; 1,1 |
- 2I ; %p 10- a)e(igb(rag?/m]ycﬁogogezzglpcglléggtzh;n ' 1,1 0-Di br omjeuull,ll mIH “l“ “III " llll
1p|s[ Chl or phenyl ] -2, 2-di chl or et han; eoL omos o

4

- bi s-[ plaldkd or phenyl ] -2, 2, 2-tri chl oret hanol ; Hexachl or di met hyl sul f on;

2- Chl or 6(tr|chlornethyl) pyridin; 15 '
0, 0- Di &t Hynegglive-gcting, @qqepu-scmswwﬂoqsplﬁ.magtvrys' 1 BeIEReRitiantHich gempriges:
. 2,3,4,5, 6-(%5('%?1’?’?5‘!"9)/"@?“!)%3@5\1@%“ ng minoplast resin and reactive hydrogen-containing
-bi & [ p- chmwﬁ%w('x@e@plzstﬁswm B‘Feéttf 6'5(%% B%ngg‘g compound; and
tris-[2,3- Boreger 19]’"'? a"“ ' Wﬁkﬁ%:é‘yﬁc}% IR, ¢ 1,1
-bi s- [ p- Ch|6\??9 enq . :é;ﬁmm? S eSH AP SDIER PSR mol ogen
(b) Erhitzen 1d %zgyph éh.g &ﬁmjfl ndl i chen L6sung zur Bildung des
Cberzugs (c) es Tells des Coerzugs mt einer
Quel e von akhd’g cal ra’ﬁ ung mt e| ner Well enl ~nge i m Bereich von etwa
299 nm oder phenyl}-2.2-fitloréetakd; Ckel N des nicht belichteten Tells
oder der ni chy LREHRRomeRyl) BerRRird S ZUAIBhibopheRy I FEcIp-HetioMetishor  auf
waBr i ger Basn,cexémg,oﬁ,ﬁ,)ﬂhﬁrsmohgen des belichteten Teils oder der belichteten
Tel l,p des Obes-ghigss-ambni@dmsnyd pliiflee Tenperatur zur Bil dung eines
Negat i vbi | desg,o-tiatyloh@/s/Bisohlrogagadi)ipasspicestpeteat ur en Uber 2000C stabil ist.
30 K~i > 6. 1,2(@4.6 6hexachianagdiohdted@r uch 5, dadurch gekennzei chnet, daB die
Quel | e der akni(ni-ige [pechloSphienyll-2225trichinestipd kéenfidenge | m Berei ch von etwa 210
bis etwa 299 wsi2dedibromopropliseeiigneratenach Anspruch 5, dadurch gekennzei chnet,

daR_di e Quel | s f2-dichloraprepdlaespiateian| ung ei ne
1,1-bis [p-chlorophenyl}-2,2-dichloroethylens;

and their isomers and homologs.

9,
p-
, 4" -Di chl or - 2- (tr|chlorrrethyl)-benzhydrol oder 1,1 .
la
t

2. A composition as claimed in claim 1, in which component (b) selectively absorbs actinic radliation
25 having ‘a wavelength in the range of about 210 to about 299 nanometers.

3. A composition as claimed in claim 2, in which component (b) is present in the composition at a
concentration of from about 0.1 to 10, preferably from about 0.1 to 5, weight percent when the exposing
radiation dosage is at least 10 mJ/cm?.

30
W, 4. A composition as claimed in claim 1, in which component {b) selectively absorbs actinic radiation in the
x-ray region.

5. A process for preparing a negative, thermally stable image on a substrate surface, which comprises:
35 (a) depositing a photosensitive solution on a substrate surface, the photosensitive solution compris-
ing:
(i) acid-hardening resin system comprising (I) aminoplast resin and reactive hydrogen-containing
compound, or (ll) phenoplast resin and latent formaldehyde-generating compound; and
(i) halogenated, organic, photoacid generating compound which selectively absorbs actinic
radiation having a wavelength in the range of about 299 nanometers or less and which is selected
from:
1,1-bis [p-chlorophenyl]-2,2,2-trichiorosthane;
1,1-bis [p-methoxyphenyl]-2,2,2-trichloroethane;
1,2,5,6,9,10-hexabromocyclododecane;
45 1,10-dibromodecane;
1,1-bis [p-chlorophenyl}-2,2-dichlorosthane;
4,4"-dichloro-2-(trichloromethyl) benzhydrol or 1,1-bis {p-chiorophenyl}-2,2,2-trichlorosthanol;
hexachlorodimethyl sulfone;
2-chloro-6- (trichloromethyl) pyridine;
80 0,0-diethyl-0- (3,5,6-trichloro-2-pyridyl) phosphorothioate;
1,2,3.4,5,6-hexachlorocyclohexane;
N (1,1-bis [p-chlorophenyl]-2,2,2-trichloroethyl) acetamide;
tris [2,3-dibromopropyl] isocyanurate;
tris [2,3-dichloropropy!] phosphate;
55 1,1-bis [p-chlorophenyl}-2,2-dichloroethylene;
and their isomers and homologs;
{b) heating the deposited photosensitive solution to form a coating;

g
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35 - .Quelle von R6ntgenstrahlung ist und d| e phot oenpfi n
weni gs_tens 10 Gew. -% der Photosl ure erzeugenden Ver bi ndun m‘mm,m"ﬂm””m
Verfahren nach Anspruch 7, dadurepogskzer@Bei chnet, daB das erzéugte

ei ne Aufl 6sung von etwa 0,2 bis 1 umhat. 40 9. Ver fahren nach ei nem der
Ansprlche 5 bis 8, dadurch gekennzeichnet, daB in Stufe (b) die abgeschie-
dene phot oenpfi®)nekbesingeat  lgastinee @enign S0thy ceeting rio |aasryrca A ag¥inica radigtion havieg 13 ¢ 7t
wi rd. Revendi cvvelengih injthe reng éb%b??ﬂﬂéﬂ%@ﬁ%l‘?ﬁﬁ'oreserve n6 atlve
devel oppabl e pi@rdelﬂ'?@'“ﬁa%"épﬁ%%@é(s)“H‘Gl”*ﬁ' a%m é 7 de r~si
dur ci ssabl e pdf) heatigg thecexp 51 of the l’a“§ PRoP e & f8mbf npgRtive
conpo&6 cont edB7e hpbis|hepnally ‘?1'8“? et els'"e"S?fs(’ ne r~si ne phénopl aste
et un cq 6 engen: . drant d

conpos6 or ﬁﬁ% ﬁsz 'ml!l’ in wé'%mh? %Elxn&aoé a‘g‘é%g%?'a '%'ﬁ%%gg' Ryoleggin i rabd
photosensi ® qui absor e se venent un rayonnenent actini que ayant une

| ongugury, diy ss0RWhinted P& E‘ﬁﬂ:‘ﬁ e QBuré 6t BFHRATRIIEER dHdurB®biNSradidtioflbd €St
choi sI” par g ohreshnsitth Sdiior® Binfain® B1GY ol werghperotiof 6 broidaal Béﬁaﬁtmg]coﬂqpound

- bi s[ p- m6t hoxyphényl [-2,2, 2-tri chl or oet hane; 55 ,2,5,6,9,1

0- hex abr@”ﬂ(‘d‘&b&%%ﬁﬁaﬂn cI3|m37 forvehich i TR edRCRéHRced had a resolution of from about 0.2 to 1
-B's[ p- chl aficgweasay| | - 2, 2- di chl or oet hane;

4,4' -¢i chloro-2-(trl chi or ondt hyl ) benzhydrol ou

1 1- bi s[ - elprasssps- clairlel ir2ang oPsldims & ki Q;irolvmdhamsiép (bBthe depo$ied Qhokgensifepsoiilion
is lwated at about 90 ° C for about 30 minutes.

ne

i Patentanspriiche
\.2 20
1. Negativ arbeitende, entwickelbare Fotolackzusammensetzung auf w#Briger Basis, dadurch gekenn-
zeichnet, daB sie enthlt:

(a) ein sauer hirtendes Harzsystem enthaltend () Aminoplastharz und einen reaktiven Wasserstoff
enthaltende Verbindung oder (ll) Phenoplastharz und latenten Formaldehyd erzeugende Verbindung,

25 uind
{b)halogenierte organische Photosdure erzeugende Verbindung, die selektiv aktinische Strahlung mit
einer Wellenlinge im Bereich von etwa 299 nm oder weniger absorbiert und gewéhit ist aus:
1,1-bis-[p-Chlorphenyl}-2,2,2-trichlorethan; '
1,1-bis-[p-Methoxyphenyl]-2,2,2-trichlorethan;

: 30 1,2,5,6,9,10-Hexabromcyclododecan;
N\ " 1,10-Dibromdecan;

1,1-bis[p-Chlorphenyl}-2,2-dichlorethan;
4,4'-Dichlor-2-(trichlormethyl)-benzhydrol oder 1 1-b|s-[p-ChIorphenyI]-2 2,2-frichlorethanol;
Hexachlordimethylsulfon;

35 2-Chlor-6-(trichlormethyl)-pyridin;

- 0,0-Disthyl-0-(3,5 6-tr|chIor-2-pyndyl)-phosphorthwat
1,2,3,4,5,6-Hexachlorcyclohexan;
N-(1,1-bis-{p-chlorphenyl}-2,2,2-trichlorethyl)-acetamid;
'\_/. tris-[2,3-Dibrompropyl}-isocyanurat;

40 tris-[2,3-Dichlorpropyl]-phosphat;
1,1-bis-[p-Chlorphenyl}-2,2-dichlorethylen
und ihren Isomeren und Homologen.

2. . Zusammensetzung nach Anspruch 1, dadurch gekennzeichnet, da8 die Komponente (b) selektiv
45 aktinische Strahlung mit einer Wellenldnge im Bereich von etwa 210 bis etwa 299 nm absorbiert.

3. Zusammensetzung nach Anspruch 2, dadurch gekennzeichnet, daB die Komponente (b) in der Zusam-
mensetzung in einer Konzentration von etwa 0,1 bis 10, vorzugsweise etwa 0,1 bis 5 Gew.-% vorliegt,
wenn die belichtende Strahlungsdosis wenigstens 10 mJ/cm? betréigt.

50

4. Zusammensetzung nach Anspruch 1, dadurch gekennzeichnet, da8 die Komponente (b) selektiv

aktinische Strahlung im R&ntgenstrahlenbersich absorbiert.

8. Verfahren zur Herétellung eines negativen thermisch stabilen Bildes auf einer Substratoberfléiche,
55 dadurch gekennzeichnet, daB man
{(a) eine photoempfindliche L8sung auf einer Substratoberfliche abscheidet, wobei die photoemp-
findliche Lésung enthilt:

3



hexachl.or ogi m-t hyl sul fone; 2-chloro-S-(trichl orondthyl r
0, O-di ethyl -0-(3,5,6-trichloro-2-pyridyl) phosphor ot hionit gy1”"’"?”’,!""””’[’”I"I
, 2,3, 4,5, 6-hexachl orocycl ohexargs g b32 972 B1 ooy

N( 1, 1- bi s[ p- chl oroph~nyl ]-2, 2, 2-tri chl orodt hyl ) acet am de; tris ”

[ 2, 3-di bronopr opyl ] |socyanurate tris [2,3-dichloropropyl ] phosphate;

1, 1-bi s [ p-clil @n cpiedrhitigndss Pardsystaino das~{hhjmisepiasthere und aing Teaidyapr Wassgrstoff

honol ogues. édhalende)Nesbipdump @rthil agler ﬂl)eﬂ’ﬂeeopaetbar? eaingi lejentreraragidehy dyerzeugen-

revendi cat i ofle Yerbinthingudaquel | e | e conposant b) absorbe sql ect | verrent un

rayonnenment @t balagenl Oégﬂa'Pﬂhelﬁ'h@°SI§Efﬂgw (eygendy: ‘@FRT@”’I%W% splej W9 on 210
a environ 299t eRe0YYplepiinge im Bereigh veseiwg 9B R pdef Hﬂ“'qeéﬁ‘i'sérbﬁ ng '\9é’ﬂ e dans
| a revendi ca®Son 2 dans I uel | e 1 e conposant (b) est prseont dans |la
conposi tion é‘_ﬁﬁ i ’(“r ﬁ" VI ron 0,1 a 10 , de pr~f6rence

d environ 0, }'.®° p m clo 'ﬁ ¥or sque 1 e dosage du rayonnement

d' exEoleon é ﬁ'bom ﬁ% t' Jcn2. 4. Une conposition telle que

revendl quee qlqrg T | p%g&ﬂ‘i'z%fogﬂﬂ- dans laquelle | e conposant (b) absorbe
20 s~| ecllyg Eﬁ“d?b - tHhior A BERER ol Bddk 1 ibRLSCREPRNYIF2 2 2abifdletrbas; I ayons X

5. Un procedHe,g%rd,mgtﬁ gg,qu}{ une 1 nmage n~gative, therm quenent stable, sur

une’ surface SORRE-8-{ttRI eu,pl).gﬁiaﬁtrat qui conprend: (a) le ddp8t d'une

sol ugi on phoi@sRHI-Bl3%.6tdhiol P pyrRif-fasghoact | t uant un substrat , la

sol ution 25 1234;56HRicaBePGBIaA; comprenant: (i) un systhne de résine

dur ci ssabl e p&Et,1bis@stHibepheayifRr2crtdshioreftlyl)-acetamdd; r dsi ne am nopl aste et un

conposant comdsg2aDibrochpropylHywdyamgietne r~actif , ou ( Il ) une r6sine

_ph nopl ast e ms-[zlmotcmwpmsm-mn@m:drant du fornal dehyde latent ; et (ii) un
0s6 or ganitdiselpiCalbwbrmib2.edighierethde un aci de photornactif ou

pho 0sensi bl andyihten fsgmeren und Homglegeh; be s~| ectivenent un rayonnement actini que

ayant une | (B RTbIzen den alggqﬂ:@le%nﬁgpl]oyeﬂ hen L&sung zur Bildung des Uberzugs;
(c) Belichten wenigstens eines Tells des Uberzugs mit einer Quelle von aktinischer Strahlung mit

-@iner Wellenléinge im Bereich von etwa 299 nm oder weniger
25 (d) Entwickeln des nicht belichteten Teils oder der nicht belichteten Telle des Uberzuges mit einem

Entwickler auf wiBriger Basis und
(6) Erhitzen des belichteten Teils oder der belichteten Teile des Uberzugs auf eine erhBhte
Temperatur zur Blldung eines Negativbildes, das thermisch gegenliber Temperaturen Uber 200 ° C
stabil ist.

: 30 ,

N 6. Verfahren nach Anspruch 5; dadurch gekennzeichnet, daB die Quelle der aktinischen Strahlung eine

Woellenléinge im Bereich von etwa 210 bis etwa 299 nm hat. '

7. Verfahren nach Anspruch 5, dadurch gekennzeichnet, daB die Quelle flir aktinische Strahlung eine
35 Quelle von R&ntgenstrahlung ist und die photoempfindiiche Lsung wenigstens 10 Gew.-% der
Photos3ure erzeugenden Verbindung enthéit.

‘8. Verfahren nach Anspruch 7, dadurch gekennzeichnet, deB das erzeugte Bild eine Auflésung von etwa
0,2 bis 1 um hat.

L

9. Verfahren nach einem der Ansprliche 5 bis 8, dadurch gekennzeichnet, daB in Stufe (b) die abgeschie-
dene photoempfindliche L8sung etwa 30 Minuten lang auf etwa 90°C el_'hitzt wird.

Revendications

1. Une composition photoréserve négative, développable par une base aqueuss , qui comprend :
(a) un systdme de résine durcissable par I'acide comprenant ( 1) une résine aminoplaste et un
composé contenant de I'hydrogéne réactif , ou (I} une résine phénoplaste et un composé engen-
drant du formaldéhyde latent ; et
50 (b) un composé organique halogéné engendrant un acide photoréactif ou photosensible qui absorbe
sélectivement un rayonnement actinique ayant une longusur d'onde dans la gamme d'environ 299
nanométres ou moins et qui est choisi parmi :
1,1-bis[p-chlorophényl}-2,2,2-trichioroéthans;
1,1-bis[p-méthoxyphényl]-2,2,2-trichloroéthane;
66 1,2,5,6,9,10-hexabromocyclododécane ;
1,10-dibromodécane;
1,1-bis[p-chlorophényl}-2,2-dichloroéthane;
4,4'-dichloro-2-(trichlorométhyl)benzhydrol ou 1,1 -bis[p-chlorophényl}-2,2,2-trichloroéthanol;
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d envi f en 299 nanonbtres ou nmoins et qui est choisi parm: 1

- bi s[ p-chl‘oroph6nyl ]-2,2, 2-trichl oro~thane; 1,1 H’”"H”’”"’””’I’,H"I

- bi s['p-n6t hoxyph~nyl]-2,2,2-tricldgpogesgdé¢v@sr 1,2,5,6,9,

0- hexabr onocycl odod~cane; 35 1,10-dibronnddcane 1,1

- bi s[ p-chl or ophenyl ] - 2, 2- di chl or o~t hane;

4, 4" -di chl or o- ZWQCF'P"eﬁWétMﬁﬂPP%/ ) benzhydrol ou

1, 1- bi s[ p- chl or® frichiorométbyl} pyfiding: or ot hanol ; hexachl or odi n6t hyl sul f one;
2- chl or o- 6- (tr| ‘F?}P {jﬁ ¥ h' ?PHPHbP“°§R§°f°th'°at°

0, 0- di et hyl - §‘s- s H}q O%yl acg)thogghorothl oate 1

,2,3,45,6- hexa‘
-bIS[p chl oropI] "?p‘fl 5’? 1t hyl)acdtam de; tris
[ 2, 3-di br om)pro,oy §. Ioﬁgé%§é é2 3-di chl oropropyl ] phosphate; 46
1,1-bis [p-chl QiqQ 1 yl bne; et leurs isonbres et
honnlqgues (b) Ie C auf age de a solutlon phot osensi bl e dcposee, afin de
former up rgngedompBiition 16 Joud (KERRPES daR 18 rGndERRISI UBshs MAfublle 08 cBiHpdsanY Alof mENt
A UNe SOUr GBsdied JERYNBIMEHTER fayébrhdht BRIy Bt uh1Bngue GRAY das RIAAmE ABRvirbR:
gamye d' envi10 @aRnviB9209aammRlrécs ou noi ns; 50 (d) le dbvel oppenent de
| a~0u des portions non exposbes du rev~tenent au noyen d'un d~vol op-
porteus Badinglempapitiontelle qust refeddiqiée dalsale frévanticatibd 4 Adape fatjuetie) socompemnt) ést ONS
exposi es diprésentaiamia ptmmsitione dne wprEesttational'aivien @d 2ptdu rde oeénepce diereiromayes ,
ndgat i ve curoureernt en bridsridrepye leedaosags da talyennerment d'exppsition esiidisy mep 48 mdiom?. 200 * C.
as 6. Un proc6dd como revendl qu4 dans |a revendication 5, dans |equel |a

sour ce dé& r'pGARRaTien teliacqup rvensiaude dantla reypreliegtipn 14929 aueliin §°’T‘9§’s§'é sorbe
0" QUi on ZHGCTHOTERR 1T YPIRSENY ASHiAHe CpnSda régen dos rayons X

6. Un procédé pour préparer.une image négative, thermiquement stable, sur une surface constituant un
substrat, qui comprend :
(a) le dépbt d'une solution photosensible sur une surface constituant un substrat , la solution
25 photosensible comprenant :
(i) un systéme de résine durcissable par 'acide comprenant (l), une résine aminoplaste et un
composant contenant de I'hydrogéne réactif , ou ( | ) une résine phénoplaste et un composé
engendrant du formaldéhyde latent ; et
(i) un composé organique halogéné engendrant un acide photoréactif ou photosensible qui
_ 30 absorbe sélectivement un rayonnement actinique ayant une longusur d'onde dans la gamme
\,, d'environ 299 nanometres ou moins et qui est choisi parmi :
1,1-bis[p-chlorophényl}-2,2,2-trichloroéthane; ~
1,1-bis[p-méthoxyphényl}-2,2,2-trichloroéthane;
1,2,5,6,9,10-hexabromocyclododécane ;
.35 1,10-dibromodécane;
1,1-bisfp-chlorophényl}-2,2-dichioroéthane;
4,4'-dichloro-2-(trichlorométhylibenzhydrol ou 1 1-b|s[p-ch|orophény|] -2,2,2-trichloroéthanol;
hexachlorodiméthyl sulfone ;
W 2-chloro-8-(trichlorométhyl) pyridine;
40 0,0-diéthyl-0+(3,5,6-trichioro-2-pyridyl) phosphoromloate
1,2,3,4,5,6-hexachiorocyciohexane;
N(1,1-bis[p-chlorophényl}-2,2,2-trichloroéthyl)acétamide;
tris [2,3-dibromopropyl] isocyanurate ;
tris [2,3-dichioropropy! ] phosphate ;
45 1,1-bis [p-chlorophényi)-2,2-dichloroéthyléne;
et leurs isoméres et homologues ;
(b) le chauffage de la solution photosensible déposée, afin de former un revétement ;
(c) I'exposition d'au moins une portion du rev8tement 3 une source de rayonnement actinique ayant
" une longueur d'onde dans la gamme d'environ 299 nanométres ou moins ;
50 (d) le développement de la ou des portions non sxposées du revétement au moyen d'un dévelop-
porteur basique aqueux ; et
(e) le chauffage de la portion ou des portions exposées du revétement & une température élevée
pour former une image négative qui est thermiquement stable aux températures dépassant 200°C.

85 6.. Un procédé comme revendiqué dans la revendication 5, dans lequel la source de rayonnement
actinique a une longueur d'onde dans la gamme d'environ 210 & environ 299 nanoméatres.
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procdd6 cdmme revendi qud dans |a revendication 5, dans | equel ,H Iﬁ"Hﬂ" III'
rayonnenent actini que est une seproc2dz2Bayonnenent X et |a solsu

phot osensi bl e contient au mains 10% en poids du conpos6 engendr ant aC|de
phot ordacti f ou(fhotosen5|ble 5 8. Un proced6 tel que revendi que dans I-a

r evendi Tatndrocidé gerprae revergliqué | dapsyiggeevendieation Se depsuipquek lesgiige idgrreyeneamenioi ns
environ Oa?'“'Auel"%"E? &?HEqerde, raypnnamentHX G lacpolutiop) Eﬁg@"?‘@%ém%&& MG 0% ene

quel conqu8°'6%@' Goppes @nengran fiasids 95°t‘?!éa°"fc?élr?§°‘?56 dans | a phase (b) , la

sol uti O @hOt 2 r]tsllqlal % dvgpqzég %qtgve(jr\ &gtlfgr]: \Zs,giag%lg%él |t|magegp90duiteca Bn%nrgs%%on

envi fon™
"au moins enV“'Oﬂ mlcrom

9. Un procédé tel que revendiqué dans I'une quelcongue des revendications 5 3 8, dans lequel , dans la
phase (b) , la solution photosensible déposée est chauffée & environ 90 *C pendant environ 30 minutes.
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