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The present invention relates to positive phatoresist conpositions
especially 5 sensitive in the broad band range of the spectrum (365436
nm, based on a di azonapht hoqui none sensitizer using a conpound of
the follow ng structure as a backbone, a novol ak resin and a

solvent. - [err] X = O'%%IFLPS—L OR, COCR,
COOAr (CH)[err]CQAr(CH)[err] COR, R AT . R=(err]- C[err]
alkyl, n=0 to 5 Ar = Phep@SITIVEOPHOT COMP Nd Art

Phot oresi sts are materials which change their solubility in a devel oper
sol ution after the photoresist has been exposed to actinic

radi at | on, sucg.lg‘sr t{tﬂef . vi ol et radi ati on. Phot or esi st

conpositions ¢ sensitive conpound (sonetines called a
photosensitizer), aThe bmsém inviendonelayesro ipositiesphotanesistacomplositians especially ar e

ot her 15 t ypes, of  conposi tions posgible, suc osensitizer
conposi ti &n di senskivein n‘g band range g wFGB?qtmgﬁT@gﬂB‘)’ W@‘f%t’)t or esi st
conposition is Sdéps?ﬁie? QP%Q ed and
t he sol vent i sdl?%mn n%ve%l as w h at SEPg%ﬁéh?ﬁﬂoww '?grug@l sfsr{las a

thin film Covebaokﬁoﬁehen&u&skmhxeandhssohmnonsequence of the exposure to
radi ati on of the photoresist, a different solubility rate results
bet ween the exposed and unexposed 20 er) portlons of the
resist filmwhich yields a su S\t er

devel opnment. Those photoresis " i n-a devel oper
sol ution - :

X =Cl, Br, 1, OH, OR, COOR, COOAr(OH),,,COA;'(OH),, COR, R, Ar(OH),
R =C,-C; alkyl, n=0to 5, Ar = Phenyl

10 Description of Related Art
Photoresists are materials which change their solubility in a developer solution

after the photoresist has been exposed to actinic radiation, such as to ultra violet
radiation. Photoresist compositions comprise a photosensitive compound (sometimes
called a photosensitizer), a film forming polymeric resin and a solvent. There are other

15 types of compositions possible, such as a photosensitizer composition dissolved in an
appropriate solvent. The photoresist composition is applied to a substrate which is to
‘be patterned and the solvent is then removed as wﬁh heat, leaving the photoresmt asa
thin film covering the substrate. As a consequence of the exposure to_radlatlon of the
photoresist, a different solubility rate results bétween the exposed and unexposed

20 (masked over) portions of the resist film which yields a surface relief pattern after -
development. Those photbresists which become more soluble in a developer solution
in the exposed regions are referred to as "positive" photoresists. Those which become

less soluble in the exposed regions are referred to as "negative" photoresists. The



in the exposed regions are referred to as "positive" photoresists. Those
whi ch becowgpog/izoss | €SS soluble in the exposed regions ar gcrfafRkisge t 0 as

"negative" photoresists. The WO 96/ 12988 .

PCT/ US95/ 12719 : -2- ]
present invention deals with a class of t hdse conpounds suitable for use in
positive phot or esi st conpositions. Positive

photoresists may conprise an aqueous al kali soluble resin, such as a

novol ak resin or a poly(hydroxystyrene),. and a photosensitizer. The resin
and 5 S epresént inventivnedealswithesl classuofithase compouynds soitable foy ussinpositiveat i ng,
or other suitable neans, .. ~~ froman organic solvent or solvent mxture
onto a substr&‘g?re?ﬁc‘}?“‘ci’é’s‘éwg?-l icon wafer or a chrone-pl ated gl ass

I . The d I : lab | rodi
o oL B eS80 e U by i

aqueous al kali ne so ns, suc metasi |1 cate, potassium :
hydr oxi de, novolak resih onapoly(hydeoxystyrens), apdia photosensitidera i(Theresimaihd/ dr oxi de.
The devel oper renoves 10, ., the areas of .t he coated £h-otg§}r.esi;&ﬁ? filmthat
have beefl expdOizergre anpliedsuchps Ry spin,coRFipe, spray coating, or gtfies fyifablespeans, o
produce a rel g dridilidsoly nibﬁsﬂlﬂ{ﬂﬁﬁﬁ)ﬁﬁﬂe%nﬁhhﬁﬂstrate such as a silicon wafeP6ra_

application of a photosensitive filmto various subsirates is an essenti al

st ep chrome-platetglassplaten Thé dévelapgr used do pracessi the posities photaresists are ar e

generally silicon I S . i ch,.may. have a thin.oxide. cgating or

ot hor - cont | ngXBiEYs SALSF poluions, pycfay dogin actasticath, bR bygrexice,

phot osensi t i VRrhnkihyl sintefm HydRAidetnd alinfonhish AydrakiBe. ThédéRIdpRPretioves €Ps q
i ncl udi ng exposure {(through a mask.-pattern;, devel opnment to yield a relief’

patternlfn  the areas pfithecoated photaresist filmithat hays beemexposed:to light-pr othertformof er
that pattern jinto.the substrate . material 1t is essential that the
mask pattern ‘5@9’398‘6Foa_fseuﬁofr?@'ﬁf&d'ﬁléeg@mﬁnt'%@eﬁﬂg”sés{t ’ etch
pattern. To achi evehd dliphicdtionbfd phbRBeritive Filit 16 Various 3GbstRtds iPai ésséntialSiey be
wel | 20 resol ved by the photoresist |ayer. Conventional photoresists

may enpl oy noipdhefabrication of integrated cisenitsh d'hg substrates are ganerally silicors wafsrsng
| ) . Back d. | ' e . s
Poventt o r el Weish mey B QUG8 ednlp of HBish g suchas silicgn piedefic; £f °°°"

co npoﬁ i g5ons hﬂizigilﬁﬂi t'!"lﬂtﬂrl]l_afds!nsitﬁl_e(ﬁ_hﬁﬁﬂﬁd\:hﬂ it® pattern ﬂiegd:ubktf‘we nﬁ/s&iaalko% Sépsns
together wth . a photosensitizer which 1.s a dlazqQ sul fony | ester
produced by riagludinggxposyrethspugh a mask pattern), dm@m%meﬂ@w&#mmw th

the fol I owi ngyStLie iabfarS AbAAkE BRRSiep to transfer that pattern into the substrate
material. It is essential that the mask pattern be accurately reproduced in the substrate
etch pattern. To achieve this high degree of accuracy, the mask patterri must be well
20 resolved by the photoresist layer Conventional phdtoresists may employ novolak
| resins as the alkali soluble, film forming polymer. a |

' Backgl;qu' nd of the Invention | _ .
 The present invention relates to radiation sensitive positive working photoresist
compositibns and particularly to compositions containing novolak resins together with
25  aphotosensitizer which is a diazo sulfonyl diester produced by reacting 2,1,4 or 2,1,5
diazo sulfonyl chloride with the following structure as a backbornie:
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=04, Br, L OH OR COOR COQAr(OH)[err],COAr(OH)[err] COR R
Ar(OH)[err] R=(err]-CJerr] alkyl, n=01to 5 A = Phenyl

It is known to the skilled artisan to produc®- positive photoresist

conposi tions _ such as those described in United States Patent Nos.
~3,666,473; 4,115,128 and 5 4,173,470. These include water insoluble,
aqueous al kal i -sol ubl e phenol -f or mal dehyde novol ak resins together

with light-sensitive materials, usuall _
d/seR)itizers are dissol ved
er@Hre applied as a
| Nabt’# for the particul ar
application desired., 10
sensitizer is rendered al kali soluble and thhe exposed areas of the coating
contacted with an al kali ne devel opi ng solution, while the unexposed areas

napht hoqui none di azi de conpound. Thg

phot oresi st formulations is soluble in aqueous al kal i ne sol utions,

becone nore sol ubl e than the unexpoded areas. This difference in

are largely unattgqigd1 6AUD aﬁ?}gi@go | id O ¢o LG n the
The A ’I’exmj N and “devel ope “’Sl%‘?t(ra N KE, Fiyj“

in an or gani ¢ sol vent BO—
thin filmor coating to a

but the sensitizer is not soluble prior t posur e.  Upon | magew se
exposure of portions of the coated substral™”to actinic radiation, the
solubility rates causes the exposed 15 areas of the photoresist coating
to be dissolved when the substrate is imersed in or ot herw se

substrate. posed I S ‘usua

t hereafter subjReead  tatkyhm v0d¢05n4r pPhenyls. The phot oresi st coating
protects the coated areas of the substrate fromthe etchant and 20 t he
etchant is only able to etch the uncoated areas of the substrate, which
correspond to Itis%%&@ﬂﬁﬂ%&aﬂﬁﬁﬁt%&é&ﬂm&ﬁv@ hotoesist Ebthsitions
Thus, an etched pattern can be created on the gubstrate I ch

cor responds 't o suthcasthoseatescribed imUniteds$tates Patent Nos. 3:666,4783:4,188,328 and
5 4,173,470. These include water insoluble, aqueous alkali-soluble phenol-formaldehyde
novolak resins together with light-sensitive materials, usually a substituted |
naphthoquinone diazide compound. The resins and sensitizers are dissolved in an
organic solvent or mixture of solvents and are applied as a thin film or coating to a
substrate suitable for the particular application desired.

10 The novolak resin component of these photoresist formulations is soluble in
aqueous alkaline solutions, but the sensitizer is not soluble prior to exposure. Upon.
imagewise exposure of portions of the coated substrate to actinic radiation, the
sensitizer is rendered alkali soluble and the exposed areas of the coating become more
soluble than the unexposed areas. This difference in solubility rates causes the exposed

15 areas of the photoresist coating to be dissolved when the substrate is immersed in or
otherwise contacted with an alkaline developirig solution, while the unexposed areas
are largely unaffected, thus producing a positive relief pattern on the substrate. The

"exposed and developed substrate is usually thereafter subjected to an etching process.
The photoresist coating protects the coated areas of the substrate from the etchant and

20 the etchant is only able to etch the uncoated areas of the substrate, which correspond to

the areas that were exposed to actinic radiation. Thus, an etched pattern can be created

on the substrate which corresponds to the pattern of the mask, stencil, template, etc.,
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that was used to created sel ective exposure patterns on the coated

substrate prior to devel opment. The relief pattern of photoresist
on a substrate produced by this nethod -4- I's useful for various:
applications including the manufacture of mniaturized integrated
circuits. 5 The characteristics of the photoresi st
conpositions, which are inportant in commerci al practice, include

i ts phot ospeahat wasnisedits crested sdledtive exgosarpcpatterniston)the tdatedsmbstrate prior to
stability of the imge durinp rocessj ng, processing latjtude, line w, dth
control, cl edl¢velopment. Tg'é\i%l}egﬂﬁtﬁﬂ‘ °§Pib°‘8¥?é‘§b%%ﬂ'iﬁs?gtﬁlpf'@‘§?éj§y this method

Phot or esi st oS ﬁi‘c&?ﬁl » $hl bRinRkuri28 i

resul ting frggnﬂiegﬁ%r@ghgﬁpt 0 F%‘*%%‘?ﬂ@%fggﬁ?éebenergy vgyﬁ%’%{ﬁgl | zed
fil mthicknesircodsrai ni ng under - fi xed devel opnent conditions. In
use, devel opnent an expaqsed resi gt coated .. upstrate is .continued
inti 1T coat i ng he SORBERRES of e Aborrest coupapitions PHCE ST ROEAR i

di ssol ved angymniesel ﬁé&% ihQh8d s pHOtdSPBed: 2BAPAst,  rbsohifonTedfeSchity)SthehRd O

r epr oduce the est equally spaced li'ne pairs and intervening
spaces of a rstability/of the image during peotessing, processing lgtitude,dine wadthicontrel, tleath
degree of i% edge .acyity in e .devel oped exposed spaces. In the
nmanuf act ur e ¢lpprient an gg%:pg P conponents, a photoresist is

required to provi (h,oeoraiiglf&f,ﬂﬁﬁi ﬁ%@&loﬁ@épmu]gihw pf)ﬁ_{on\&"tﬂeéﬁ?é }esdui%?gﬁd <

space wi dt hs - usual l'y on the order of one micron or |ess.
capabi | 1@y t dhe pipt ofithe dog/efiexpesusé energy vs. normuilized Slmthickness remainiagunder

PO ANt s Bttt e e Bl ioE B 1 G obt iR, , o0
only be = mbstia?éis%aﬁlﬁ%ﬁﬁgﬁﬁﬁlltﬂé Béhtink OnQhé biposédarty is!sabdidiitidle o

Y . . : is'sabs miplétely
utilized, by increasing resol ution capabilities of the resist.

Al t hough negalissolved nway; r Resolntion refles te the qapability of a resist syer tp repeaducether osi st

coati ng beco ' " . - ' : P . away
byt ho_devel diece Rt e e Butd iAot B i MU i,
sem congIct Ordutifig egpdsiire Witlsa high degiree oPintipe etige Artiity in thedevsloped exposedr
resolution and are utilized, as replacenents for the negatiyve
resists. spaces. In the manpfacture,efpiniturized electronic Gomponents; a phoJpresISt 5 heen

desired to i respkst .. ' ' . | L9 wor ki ng
esi sts pr o EeiRRe PERAS 1 tigh dewres SEARAARIn tof Y sigfling g BESH a1
when exposur qsidlyiiythe ordesl ofone niieroncdr lessL Thisroapability o reprétfice verysmelbper s and

projection aljigners. In nost |ithographic senjcongductor applications, the
hi gh edge aclimensigns s gxtremelyimpostantin; Mmo?ﬂm%@@s@ CHES Al | ows

for smayd  onsilicon chips and similar components: Circuit density on such a chip can only be
increased, assuming photolithography techniques are utilized, by increasing the
resolution capabilities of the resist. Although negative photorésists, wherein the
exposed areas of resist coating become insoluble and the unexposed areas are dissolved
away by the developer, have been extensively used for this purpose by the |
25 semiconductor industry; ‘positive photoresists -have.inh_eréntly higher resolution and are
utﬂﬁed as replacem‘entsfor. the negative resists.

In photoresist technology, it has normally been desired to increase resist
contrast. High contrast positive working resists produce developed images which
exhibit high edge achity, When exposure is performed on typical equipment such as

30 steppers and projection aligners. In most ﬁthograplﬁc:senﬁconductor applications, the
high edge acuity of developed images is of great importance since it allows for small
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variations of I'rne width over the wafer's topography Therefore, it pernmits
good control - of etching during anisotropic plasma-etching and is
typically associated with good procedsing | atitude. Sunmmary
-of the Invention 5 The i nvention provides a new photosensitizer
and new positive photoresist conpositions containing this

phot osensiti zer. Such photoresi st conpositions have good phot ospeed,

hi gh contrast, vafstibng of e sidtioved dedwifery wpbgmplqb'Tha'qfomt it tpermitsgope control

during processi ng W de processing |ati tude od | i e wi df h trol, clean
devel opment an®f Fishing dusing,anisptropicplasmasetching SWP‘ y assogiated dY'g!;@%di tive
conpound of th [ ention conprises: a diazo sul fonyl ester
of a corrpound ﬁ’ﬁ@ceggx‘e@%ﬂﬁp%l | owi ng structure as a backbone: . [err]
X=d, Br, I, OH OR COOR COQAr(OH)[err], COAr(O—D[err] COR, R
Ar(C]—I)[err] R= err]-Clerr] allyl, n 0 to 5, .Ar = Phenyl

wherein the di ound mherein at | east one hydroxy group on
the 15 henyl rin ep&ﬁ}wg | A DWW dositive phbtbfiisisfie. On
aver age, fSIrDom about &h@?ﬁ; %gﬁpéﬁg to about 100 I;(m) e Berceﬁt of the

hydr oxy groups ceinpbsittorsivontaining this phetasensinzee &mhq:hbmumtsumposimm haye t he
di azosul fonyl chl orj de. azo ester m apout 60 to
100 nol e per ceg00d Ph°t45Rﬁ°§ez|'E¥C1§ 80‘1411"8‘1’1}’3%“’ 8P°'§Wéf“i’§’(§y g ﬁ‘F

chiori de, or adp}.ﬁﬁzg;o%egsﬂ.&wa&aer it/ oo 6 Yidth cBhurgl Sedd bt o

ranges from 75 nt a nmost preferably from about 85
to 95 nol e per devélopmentandlowunexposedﬁhnloss ,

10 The photosensitive compound of the present invention comprises: a diazo

sulfonyl ester of a compound having the following structure as a backbone:

- X =C), Br, I, OH, OR, COOR, COOAr(OH),,COAr(OH),, COR, R, Ar(OH),
R =C,-C; alkyl, n=01t0 5, Ar = Phenyl

wherein the diazo ester is a compound wherein at least one hydroxy group on the
15 Phenylring has been esterified with a diazosulfonyl chloride. On average, from about
60 mole percent to about 100 mole percent of the hydroxy groups of the above
structure have been esterified by the diazosulfonyl chloride. The diazo ester monety is
from about 60 to 100 mole percent 2,1,4-diazo sulfonyl chloride or 2,1,5-diazo sulfonyl
chloride, or a mixture thereof. Preferably the diazo ester distribution ranges from 75 to
20 - 100 mole percent and most preferably from about 85 to 95 mole percent.
‘The invention also prdvides a method for producing a positive photoresist
composition, which comprises providing an admixture of.



The invention also provides a nethod for producing a positive photoresi st

conposi t i oo defibegg CoOnpri ses providing an admixture of: Pcrms”’m,
96/ 12988
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(a) a photosensitive corrponent cont ai ni-fy a d| azo sul fonyl ester of a
conpound having the follow ng structure as a backbone: [err]
X=d, Br, I, OH OrR COOR, COOAr(C]—I)[err],COAr(C]—I)[err] COR R,
Ar(OH)[err] R=(derr]-Cerr] alkyl, n 0 to .5 Ar =Phenyl 5

wherein the di azo(ﬁstemﬂhatoamwewwommmmdmmﬁylbww
group on the Phenylring has been esterified with a diazosul fonyl '

chloride; on average, FCPHRP e following strasture as abackboneyo nol e
percent of the hydroxy groups of the above structure type nolecul e

have been esterified by one diazosul fonyl chloride, the photosensitive 10
- conmponent being present in the photoresist conposition in an anount
sufficient to uniformy photosensitize the photoresist conposition; the
diazo noiety ester is from60 to ghayt 100Fyole_percent 2,1,4 or 2,1,5
‘diazo ester or mxture theregf; TN ter dlstrlbutlon
range from 75 to 100 nol e P om about 85. 15
to 95 nol e percent; s

X =Cl, Br, I, OH, OR, COOR, COOAr(OH),,COAr(OH),, COR, R, Ar(OH),
R=C;-C;alkyl, n=0to 5, Ar = Phenyl

5 '  wherein the diazo ester is a c'bnipound wherein at least one hydroxy
group on the Phenylnng has been esterified with a diazosulfonyl
chloride; on average, from about 60 mole percent to about 100 mole
percent of the hydroxy groups of the above structure type molecule
have been esterified by one diazosulfonyl chloride, the photosensitive

10 ' component bemgpresent in the photoresist compositic)n in an amount-
sufficient to uniformly photosensitize the photoresist composition; the
diazo moiety ester is from 60 to about 100 mole percent 2,1,4 or 2,1,5
diazo ester or mixture thereof; preferably the diazo ester distribution
_range from 75 to 100 mole percent and most preferably from about 85
15 . to 95 mole percent; _
(b)  awater insoluble, aqueous alkali soluble novolak resin; the novolak resin
| being present in the photoresist composition in an amount sufficient to
form a substantially uniform photoresist composition; and
© s suitable solvent, preferably propylene glycol methyl ether acetate
20 _ (PGMEA), Zghéptanone, ethyl lactate, ethyl 3-ethoxy propionate (EEP)
~ or a mixture thereof.



(b), a water insoluble, aqueous alkali soluble novolak resin; the novolak

resin bei ng present in the photoresist cgﬁa

an anount suMOA {1218 o forma substantially un| orm
phot oresi st conposition; and - - (c) a suitabl e solvent,
preferably propyl ene gl ycol nethyl. ether acel afe=29

(PGVEA), 2-heptanone; ethyl lactate, ethyl 3- eh'Ei‘k@ P)

or a mxture thereof. B © - PCT/ US9/ 12718EP

-7- 'REPLACENMENT PAGE A process is

provi ded for -produmm {ﬂv gﬂ%%éo% dﬁ\@oqipggesaﬁadmeof adm xture
of : (a) p‘f?% osensitive onent containing a diazo sul fonyl
ester of a conpound (a) aphotosensmvecdmpmalymnwmmadmgﬂfmﬂﬂsteapﬁaas a

backbone: 5 [err] =.Cl ., Br

OCOAr (CH) [err], COAr ((OH) [ efompourdheving thﬁlf)ilﬁwmm"” a bakkbege:
Cerr]-Cerr] aIkyI n 0to 5 A = the di azo
ester is a conpound vvherei n at | east UP on t he

" phenyl ring has been esterifiedyn N pyH de; on aver age,
from 10 _ about 60 nol e KB t tjo alNd 00 nol e percent of the

hydr oxy groups of the OusSt ructure type nol ecul e have
chloride; the
|V pbhot or esi st

been esterified by the diazosul fonyl

photosen3|t|ve conponent being present in

conposition in an anmount sufficient to uni'N y photosen5|t|ze t he

phot or esi st conposition; tle diazo ester noiety is from
about 60 to 100 nol e percent of 15 2,1, 4-diazo sul fonyl
chloride or 2,1,5-diazo sulfonyl chloride, or a mxture

t her eof ; preferably the diazo ester distribution range fr m 75 to 100 nol e

X = Cl, Br, I, OH, OR, COOR, COOAr(OH),,COAr(O! R, R, Ar(OH),
5 R = C,-C; alkyl, n=0to 5, Ar =Phenyl

the diazo ester is a compound wherein at least one hydroxy group on the
phenylring has been esterified with a diazosulfonyl chlonde on average,
from about 60 mole percent to about 100 mole percent of the hydroxy
groups of the above structure type molecule have been esterified by the

10 diazosulfonyl chloride; the photosensitive component being present in
the photoresist composition in an amount sufficient to uniformly
photosensitize the photoresist composition; the diazo ester moiety is
from about 60 to 100 mole percent of 2,1,4-diazo sulfonyl chloride or
2,1,5-diazo sulfonyl chloride, or a mixture thereof; preferably the diazo

15 _ ester distribution range from 75 to 100 mole percent and most
preferably from about 85 to 95 mole percent;

()  a water insoluble, aqueous alkali soluble novolak resin; the novolak resin
being present in the photoresist composition in an amount sufficient to
form a substantially uniform photorésist composition; and

20 (c)  asuitable solvent, such as propylene glycol methyl ether acetate
o (PGMEA), et'hyl-lactate, ethyl 3-ethoxy propionate (EEP) or a mixture
of two or more tl_\e'reof; | '

heet Has Been Replaced

i \III\\ i




percent and nmost preferably from about 85 to 95 nole percent; (b)

a water in aqueous al kali sol ubl e novoel ak resin; resin
bei ng %bﬁ?{z&s %m%'smm ii“[ﬁﬁ‘e‘bhot orsi st conpositi on(icﬁ.?'gﬁs’é% _
=2 '

sufficient to forma Sulpsd=a uni form photoreS|st
conposi tion; ‘and.. I tah = —==a% propyl ene
gl ycol net hyI et her acetate (PGQVEA), l actate, ethyl
3- et hoxy propionate- (EEP): or a moxture ofFtwe
t hereof , and thereby produci ng-a phot oresi st;

PCT/ US95/ 12719 : stanitall

phot or esi st of (c)(d?)nt ohegtubstr &emﬁgegtm?itég?%s?%e coa’{?algegt?} st rate unti |
substantially all of tkmmpobltlemisremM| tiron is renoved; inmagew se exposing

t he osenS|t|ve CONMnoS nto actinic r.adlatlon, and
renovi ng t he |matge(E se¢epo thep?m“&?%‘é? Gompofition i AgG ikt h an

aqueous al kal i ne deveI Qing" (opt ionally, one may 5 perform a baki ng
of the substrate either Inmediately before or after the renoving
step). S ® mmmdmmggmleupmdamoﬁﬁlemowomnonmmhn overal |

conposi tion in an anmount out 95 % { of, the
solids in the conposit |38H°°"§(§F%?ﬁ§eve{9pep‘838 Y, one may p °5'i“@ of the a1 |y
renoved after coating qhbdtte éithet MMmadifbly beforé bPMRE thérefidhing'sidpy. and 10
drying. Non-ionic surfactants that nmay bé used include, for exanple,

nonyl phenoxy The coatingsojveatsimaychecesent initheovsrall mmsphanmaqamomﬁl at

and. Seonsi 11 2P 1o abSiYs% by Wi G ne ol n he colpbPuBPE: SORFRt B Houragarepc ak(

appliedigo asg ﬁnﬁe@ﬁeﬂ&ﬂﬁ@éﬂtﬁéﬁhotoremst solutlondiﬁh%r&téﬂﬁd' n the

photoresist art, including dippin spray i ng and spin 15

coating. Wesirgng. rNommhg:rfaptamségamyée usngmctude@r exampl¢, aanylphenbxy
djusted wit t te

s £ o eieiysneony SPBF Seylihendy ABHSTHRE By SRR ", e

of spinning ekgicombined wéight of advelaklandeensitipaent of time al | oned
for the spinning process. Suitable substrates include silicon, alum num

pol yneri c re5| ns, '@PW*l%@°@§ﬂ@&e§l’l’h@éﬂ3&PbskﬁaEPebY§qu°éYﬂ¥“ﬁer| de,

;gln][ ?{Jm ar senl e da‘#ls %E;ph&m‘éﬁﬂ m%uﬂgﬁa%mngbsﬂrWn%gund 'Injh)et res

phot or esi st ccoaingngvmrspﬂmmdng)fot mmple) e resist soluuon cmdbsmd’uduaﬁwhh ocedure
are particularly swtablefor&? catlontothe I
si licon/sili EeRCRit 9&1"& I@E’é‘?ﬁ ‘l’frﬂ‘? desired

pr oducti on. Okhickn glxen (ggwr&%ﬂﬁﬁﬁngﬂhﬁgﬁf{q,mdw |°;~§g,elaﬂ at ed |

circuit corrponent S. um num oxli d er can be used
as wel | . Thefmhsspmung progess| Saitable substrates mlndpsinetm,uhnmnmm, pobinyerier i ¢

bt r 205, e e Slcen Gt AapGiRlSR diariies SFon e BB, SOBRRpos ¢ on

such as polysnlxcon, ceramics, -aluminum/copper mlxtures, gallium arsenide and other such
Group I'V compounds -The photoresist coatings produced by the above described
procedure are .pa._mcularly suitable for application to thermally grown silicon/silicon.
dioxide-coated wafers such as are utilized in the production of microprocessors and

25 other miniaturized integrated circuit components. An aluminum/aluminum oxide wafer
can be used as well. ‘The substrate may also comprise various polymeric resins
especially transparent polymers such as polyectefs. ‘The substrate may have an
adhesion promoted layer of a::s_uitable composition such as one containing hexa-alkyl
disilazane. | | o
- 30 The resist composition solution is then coated onto the substrate, and the

substrate is heat treated at from about 80°C to about 110°C for from about 30 seconds

S e



one cont ai ni ng hexa-al kyl disilazne. The resi st

conposition_solutign is then coated onto the substrate, and
substrate i 8"?1%‘9{2”& eated at from about 80[err]C to about 110[err i sclinf7(l)9r
from about 30 WO 96/-12988 bk

PCT/ US95/ 12719 _, -9- ' -9-

to about 180 seconds on a hot plate or for fromabout 15 to about 40
mnutes in a convection oven. This tenperature treatnent is
selected in order to reduce the concentration of residual solvents

in the phot or egj sdouti8d Secbitds dire Bt platé bPfor Hvim sbout 15 to about 4@ miimites in a
degradation of the photosensitizer. In general one desires to mnimze the

5 concent r eorivectianf ovenl Thisttemperaturé treatmentds selected in ondes to resduge thee at nent

is conducted until . subst ant | al | | A .
evapor at ed andc%"cfﬂﬁr?mecﬁt'ﬁ‘fﬁng"fﬁm B {oﬁ&ﬂ%ﬁle%@%ﬁ%@?gﬁ%ﬁﬁm& t he
order of a m Cﬂﬁﬂn&lmeymmhepmeaﬁﬁm i gerferidd Ohé désires tominimize the
preferred enmbodi ment The heat treatment is conducted at from about 85€C to
about 5 . osoentration of iselvents andithws thisfirsbiemperature trsatment ﬁé’oP‘glcEe hange

of solvent renmpva 0 L0 ' i b S Yhind erature
and tine sel ecﬂ%ﬁ@eﬂ@%wm{sﬁggégﬁﬁwﬁ prgp%?mggé}‘g’gére by the
user as wel | agomBositisie bh thesordercsTd hicroiin thickrieys, cenminsauh the substratec daki ng
times. The coating substrate can then be exposed to ggti i C rgs_i ation,

. especial |y ul t prefercadeamhodiment therheat-treatment,is.condycted 8t from taghputn ¢ o
bout 450 o - ' ; W
?oﬁubeam opml aggrc'r (Q{’ﬁﬁ%ﬁ?ﬁ&ﬁwwﬁéﬁ&%ﬁa@éﬁﬂ'Sf‘g’gﬂ?g by use

of suit allge nasaaivelyti@?iiﬂ@m.' TFhetempkrature andtime selectionadepends on the resist The
resist is then optional

heat  pespertisn desited by dhe whe 8 welb#s &iviRuRert B8RS, 5 SEMSroRIl U g
brefer ably 1 o fbasRHies, Jhe cogtinksBAAR bin (it B dxphaddto a0 ralfiBo] | -, T C
be conduct ed f gspetiallyrultraviolet iddimionpatdswavelenpth df fiwen stiouti3e&nmto skouz @50 nm
oot 10 7o' O preeben dbous o Bepocyy oo o WP halth iy
Ihe expos@d T egksied pRALS .%aaééarug 8 of hftabiR H7lsRP Rlgatived, SRR, fefiplareaaeni se

exposed, Nnon-inage areas’by spra oe opi ng using an al kaline devel opi ng
sol ution." TThe sesistiisithen optionaliyf subjeoted to @ippsttexposuresecondibaking ortheat

nitrogen burst agitation. The 25 sybstr at re. allowed to remain in
the devel oper Hﬁ%‘ime"hleit{;efchep% B§F%ﬁtqe¥1$i?yn%ﬂt1 ﬁgﬁeﬁﬂg temper&ure.s e ir}gig
coating has di g3 ¥ 56°¢¥olaBEut S0 Hlore lpom SHb0E 31070 abeut ISe"C.
agqueous solut1tons of amoni um or "al kal T metal hydroxides. One

preferred hydr Chedeating may be conducted fomfom/abouth® secondsitp i eminoRHmoTe A
The Az PO or e BrErably S Hioub Sasontt Bber 0 tespif . s Bal TRt oy 1O
Sorerville, Neyhdii3d5uinutel Bf&oﬂv%@@dﬂveﬁ.f the coated wafers fromthe
The exposed resist-coated substrates are developed to remove the imagewise
exposed, non-imagé areas by spray developing usihg an alkaline developing solution.
The solution is preferably agitated, for example, by nitrogen burst agitation. The
25 substrates are allowed to remain in the developer until all, or substantially all, of the
resist coating has dissolved from the exposed areas. Developers may include aqueous
solutions of ammonium or alkali metal hydroxides. One preferred hydroxide is
tetramethyl ammonium hydroxide (TMAH). A suitable developer is AZ® Developer
availﬁble commercially from the AZ Photoresist Products group of Hoechst Celanese
30 Corporation, Somerville, New Jersey. After removal of the coated wafers from the

developing solution, one may conduct an optional post-development heat treatment or



devel opi ng sol ution, one may conduct an optlonal post - devel opnent heat

treat ment Qg 9612988 WO 96/ 12988 PCT/US95/12719
PCT/ US95/ 12719 ' - 10-

bake to increase the coating' s adhesion and chem cal resistance to etching

sol utions and ot her substances. Tht0 post - devel opnent heat treatnent
can’'conpri se the oven baki ng of the coating and substrate bel ow the
coating's softening point. In industrial applications, particularly

in the manufacture of microcircuitry units on silicon/silicon 5
di oxi de-type bakesb imirease telvoatiep/'s-ddhesion andochiemidab resistancédto étching solutionsiand

buf f er ed, hydrof |l yoric a base .etching sol ution.. The resi t
conposi ti ons Othet ﬂ@s@p@geﬂ'ﬁeposb&v&o rheﬁ)‘ﬁe"ﬁﬁ gnt,cau camptise the oxen
etchi ng sol ut hARS cBRithgind Shtskerafel 0‘;"?‘?}% 1% Sﬁﬁseﬁﬂ!eﬂﬂgpomt Inm&ﬁ’sfmélhe

unexposed resi st-coating areas trate

fol | owi ng spemmmmmmmmmmmammmmmmwwame 10

e T R

scope of the lajhf@ﬂﬁdr&rhcidrbaﬁé‘é‘tclﬂﬁg séliflon. Theres:st%ﬂogmﬂﬂi ome pRa&itr ued as

providing conditions, parameters-or val ues which nust be utilized
exclusively i mventmararemsqstaattqamd-bm emsnhuommdtprowde effective protection
EXAMPLE 1 15 nt heS| S of 5-a 1. 4-Di azo Ester of

1. 1- Bi s( 4- hydfoshanespgse Gating areds of the s3Bstrats.

br omophenyl ) - 2. 2. Zméfduswufg%peé:ﬁ@a&m les will provide detailediMustrals dFthe  OUT q

necked fl ask equi pped with-a therrmneter Stirring shaft - and
dr oppi nd0f unnmiethads of nradmmgsand wilizing the mmmggﬂnmmmm These

(01761 20 " bifipieafé BTG oy aCorduiib she Uihe O Moo e P AR

(0.00765 nol eﬁ%ulﬁn&b&céndﬁ'uﬁéﬁsgrowdmgcﬁdiﬁbﬁﬂ)ﬂarﬁﬁéﬁbﬂ@ﬂ@é&@vﬁ&xﬂhstb@f

gamma- Butyrol actone (BLO), and m of acetone The m xture was
stirred at rowutilized meclusively ia ordes @y prasticetbe present inventioRs to obtain a

cl ear sol ution. . A separate soI ution of 4.52 grans (.0403

nmol es) of 1,4 - diazobicyclo (2.2.2) 25  "octane'in 17 m of BLO and 8 ni
of acetone was added into the reacti oEXAMPEKERy using = . a droppi ng
funnel oqver a period of 10 m nutes V\/mIe ITB.I n' aining the terrperat re at
30[err]é The reaSynthesis.af 2,1,3-and.2d.4-Diazo Ester gf 1.1-Bis(@-hvgdroxvphenyDeldsr ot ur e.
After the reaction was ci al acetlc aC|d was

added to destroy any unreacted yTCcntrortde. The reaction
-m xture was stirrelité aR00omt, fbwneduedmkleequip;iedmmmmﬁﬁneter stﬂ'nngshaﬁalt and

any 1mpurit] egnd dropping funnel were added 5.0 grams (.01182moles) of 1,1-Bis(4-
hydroxyphenyl)-1-(4-bromophenyl)-2,2,2,-trifluro ethane and 4.73 grams (.01761

20 moles) of 2,1,5-diazo sulfonyl chloride and 2.03 grams (0.00765 moles) of 2,1,4-diazo
sulfonyl chioride and 18 ml. of gamma- Butyrolactone (BLO) and 10 ml of acetone.
The mixture was stirred at room temperature (25°C) for about 30 minutes to obtain a
clear solution.

A separate solution of 4.52 grams ( 0403 moles) of 1,4 - diazobicyclo (2.2. 2)

25 octane in 17 ml of BLO and 8 ml of acetone was added into the reaction flask by using
a dropping funnel over a period of 10 minutes while mamtanmng the temperature at
30°C. The reaction mixture was stirred for 1 hour at room temperature. After the
reaction was complete, 2 ml. of glacial acetic acid was added to destroy any unreacted
sulfonyl chloride. The reactién mixture was stirred for one hour and then filtered to

30 . remove salt and any impurities.
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The reactloﬁ?ﬁgtzﬂsrse was preci pltated by drovvnl ng into a mxture %%23?0 m .
dei oni zed water and 20 nmi. of nethanol. A yel l ow.fine precipitate was

obt ai ned, which was stirred for sevMdr-al hours then decanted,
filtered and washed with about” 3 liters of dei oni zed water. The
yel |l ow cake was air dried first at roomtenperature by drawing 5 air
t hrough a buchner funnel. Wien the cake was air dri ed it was placed in a
vacuum . OVenTRd redctidi :hkﬁrem?feaiﬁmteum@r irfi6 b @tkiaEe GFA20m.
distribution to be: 2,1,4/2 (F/'L Bis Ester 47.25%

2,1,5/2,1,5- (Lqumdswaetmdzpzmbzmemmqwﬁgydlow fine prycipitate was ebtained, which

i 55 ol 86 A P SEBbE R Fpd it s g

2.1,4-Di azo Esg&énized water. Thelellow cake was air dried first at room temperature by drawing
1. 1- Bi s(4- hydr oxyphenyl ) -1-( brom)EhenyI) 2.2.2.-trifluro ethane

(from Exahpl e a;ythroughabuchnerﬁmnelA the cake wias air dried, 1twasplacedmavacuum

diazo oster ( RS G prsrieht, HELE RIS S bl be: 2).42.1,5 (9L
cresol /3, 5- xy| BR®stdr#725%412, D3/2N05-ALAY BisEstér 22)02%; 1%\454\(%)133 Ester

formul ati ons were spin coated on silicon ?ers at about 4000 RPM
to obtain 1-1. ZH%MﬂUmed2l4-dlamlﬂ%4(m steffe 2vfti¥Per s were soft baked
in an air oven at 90C for 30 mnutes. All waf ers were devel oped
usi ng 0.263n TMAH devel oper at 25+/-0.5[err]C. The follow ng

par ameters were eval uat ed: 20 WI e % o R
R/ RO - Phot ospeed 44256 3688
130 10 RO = M&MLMLM& Di ssol uti on.

Rate of Fully Bl each
Phenol pht haI ein &dl ﬂi’

A formulation of 1,1-Bis(4-hydroxyphenyl)-1-(4-bromophenyl)-2,2,2, -trifluro
ethane diazo ester (PAC) was prepared by mixing with a 26% solution of a m-

15 cresol/3,5-xylenol (5:3 ratio) Novolak resin (NR) in PGMEA. The formulations were
spin coated on silicon wafers at about 4000 RPM to obtain 1-1.2 micron film
thickness. The wafers were soft baked in an air oven at 90°C for 30 minutes. All
wafers were developed using 0.263n TMAH developer at 25+/-0.5°C. The following

parameters were evaluated:

RO= - Dark Film Loss
R= Dissolution Rate of Fully Bleached Film
PAC= 2,1,4-Diazo Ester of Phenolphthalein
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H gh R/ RO S‘G%é?’?sndl cate greatest differenti aI bet ween expgg@s&% 719

- unexposed filmloss which affects photospeed and conrast. In
conpari son to conventional Diazo est¥s R/ RO val ues are higher for
phenol pht hal ein Di azo esters. RESOLUTI ON: Usi ng the
formul ati on of Exanple 2, 0.5 micron line and 5 space patterns were

printed. The dose required to prinnt 0.5 rricron georretry using 1.0

o Th mmm%@&%dﬁa&n?gtﬁ&t he surface of ﬁ]ﬂdsé‘dmﬂﬁﬁéﬂ

verti cal andthere ~was no scu e film
96/ 12988 film loss which affects photospeed and contrast. In comparison to conventional Diazo
PCT/ US95/ 12719 - 13 - What

i's clainmed is®sters R/RQ values are bighes fog phenplphthaleip Diazo 6968 ¢ | on conpri ses an
adm xture of: RESOLUTION: WW&MMZ i 9 icorirdznd ©St er

havi ng the foll ow ng structure: err]
5 space patterns were printed. The dose required to pnnt 0.5 micron geometry using 1.0

micron thick film was about 170 mj/cm®. The wall proﬁle was nearly vertical and there
wasnoscumatthesurfaceoftheﬁlm ' '

LI



%=a, Br, I, OH OR COOR COOAr (OH)[err], COAr(OH)[err], COR R,

Ar(OH)[err] = err]-CJerr] alkyl, n =0 to 5 Ar :Pherwf.r

as the back%ﬂg;&%ﬁe the diazo ester is a conpound wherein a ,?seggslpm
one hydroxy group on the phenyl ring has been esterified with a diazo
sul fonyl chloride conprising 60 to 100 nol<€l3¥82,1,4 or 2,1,5

di azosul fonyl chloride, or a m xture thereof; the photosensitizer being
present in the photoresist conposition in an amount sufficient to

uni formy photosensitize the photoresist conposition; and . (b) a
wat er i nsol ubl Wha’t‘%liﬁ%ﬁd&! kal i - sol ubl e novol ak resin, the novolak resin
bei ng present in € photoresist conposition in an anmount sufficient to
forma substantially uniform photoresi st conposition. 2.  The

conposition of _.claiml further conprisi one or nore salvents. 3.
The conposi ti of- of E%Bsm"s F@TM%%WMS?MS' S Y opy! ene gl ycol
mononet hyl et her acgfyat eq photosen$fizéomp?iding a diazo ester having the following

PCT/ US95/ 12719 _ -14-

The conposition of clai nstiuckirerein (a) is present in an anmount of from
about 1 to about 35 wei ght percent and (b) is present in an anmount from
~about 65 to about 95 wei ght per cps [kt Re non-sol vent conponents
of the composition. 5. ' I!I wherein said

sol vent- conprises ethyl-3- - 6. The conposition

' sel ect ed

4.

X =Cl, Br, I, OH, OR, COOR, COOAr(OH),, COAr(OH),, COR, R, Ar(OH),
R =C,-C; alkyl, n=0t0 5, Ar = Phenyl

as the backbone, where the diazo ester is a compound wherein at least
one hydroxy group on the phenyl ring has been esterified with a diazo
sulfonyl chloride comprising 60 to 100 mole % 2,1,40r2,1,5
diazosulfonyl chloride, or a mixture thereof; the photosensitizer being
present in the photoresist composition in an amount sufficient to
uniformly photosensitize the photoresist composition; and

® a water insoluble, aqueous alkali soluble novolak resin, the novolak resin
being present in the photoresist composition in an amount sufficient to
.form a subétantially uniform photoresist composition.

2. The composition of claim 1 further comprising one or more solvents. |
3. The composition of claim 2 wherein said solvent comprises propylene glycol
monomethyl ether acetate.

N
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fromthe group consisting of colorants, |eveling agents, anti- tri ation
agents, wﬁﬁ%l zers, adhesion pronoters, speed enhancer;

sur f act ant A phot osensitive el enment conprising a su%s* rat e and
the dried conposition of claiml coated on said substrate. 8.

The elenent of claim7 wherein the substrd#e is selected fromthe group
consisting of silicon, alum num polyneric resins, silicon dioxide doped

si licon dioxide, gaI | ium arsenide, Goup III/V conpounds, silicon
nitride, tantalum copper, polysilicon, ceram cs and al um num copper

m xtures. 4. 9. The &h@ogheﬂaﬂémﬁn whaiein (Z? isfpeésent in ah amdURSIT o abois 12N

adhesi on pronoted surface. The el ement of claim 7 wherein the

conposi tion ftglab‘PIﬁﬂSmths@sﬂbﬂ@ ® lsmsentmaeemﬁm@ about S3tte abeut § t he
t t
L o B L T

and - surfactants. The el enent. of cI aim 7 wherein (a) is
present in an anmount of from about 1to i ght percent and (b) is
present in ard. amodhe comppsition efelaim bwhmml\gntwmprﬁﬁ%ﬂr - based on the
non- sol vent f the conposition. WO 96/ 12988 .

PCT) US0B/ 127 FOIORFPYOBiohatd. - | - 15-

12. A met hod for producing a photoresi st image .on a substrate, which
conpri ses coating a substrate with a positjve working photosensitive

conposi ti on ki ch Thecomppsitian of elam:-bi camprising ane Of mage additives selected ( o)
a phot osensi g \ér?th%w&ﬁ&lm dotdrfts AevUifig Baents, Gihti-SRMiOPadents, ¢

following stru
plasticizers, adhesion promoters, speed enhancers and surfactants.

7. A photosensitive element comprising a substrate and the dried composition of
claim 1 coated on said substrate.

8. The element of claim 7 wherein the substrate is selected from the group
consisting of silicon, aluminum, polymeric resins, silicon dioxide doped silicon dioxide,
gallium arsenide, Group III/V compounds, silicon nitride, tantalum, copper, polysilicon,
ceramics and aluminum/copper mixtures. .

9.  The element of claim 7 wherein the substrate has an adhesion promoted surface.

10. Thé_ element of claim 7 wherein the composition further ‘comprises one or more
components selected ﬁ'om the group consisting of non-aromatic colorants, dyes, anti-
striation agents, leveling agents, plasticizers, adhesion promoters, speed enhancers and
surfactants.

11.  The element of claim 7 wherein (a) is present in an amount of from about 1 to
35 weight percent and (b) is present in an amount of from about 65 to 99 weight

percent, based on the non-solvent components of the composition.

* c" L M H *



X=4da, Br, L OH OR COOR COQAr(CH)[err],COAr(OH), COR, R Ar(OH)[err]
R=(err]- I kyl, n =0 to 5 Ar = Phenyl t he
- backbone, qué@g&'h’g&di azo ester is a conpound containing at I%calg?s”lnﬁ§

one hydroxy group on the phenyl ring which has been esterified with a

di azo sul fonyl chloride conprising 60 to 19b5#ple %2,1,4 or 2,1,5

di azo sul fonyl chloride or a m xture thereof, said photosensitive

conponent being present in the photoresist conposition in an anount
sufficient to uniformy photosensitive the photoresist conposition; and

(b) a water ipsol ubmethodftgRoduciigkephiotoresistimage ol @ sutistrafes Whichtom@risesv ol ak
resin being present in the photoresist conposition in an anmpunt

sufficient to rostings subsratewitha pogitive working photosensitive compasitioniwhieh and a
sol vent conposition..and heat tr .ng. said .coated substrate until
substantial ly ﬁ?g%ﬁln%na‘fo@pgﬁﬁ/% osition is renoved; inmagew se
exposing sai d phot 0fgns! aiphetosesitve componenboomprisiigra dissh aérdaving vk

renovi ng the i magewi se exposed areas of said conposition with an

aqueous al kal i ne devel op&llowing strugiyres/ 12988

PCT/ US95/ 12719 _ -16- 13.
The nmethod of claim 12 further conprising heating said coated substrate
froma tenperature of from about 90[err,

l%to about 150[err]C for from
a | ate or from about 15
d@@Hosur e step but

about 30 seconds to about 180
m nutes to about 40 m nutes i H®R
before the renoving step.

X =Cl, Br, 1, OH, OR, COOR, COOAr(OH),,COAr(OH),, COR, R, Ar(OH),
R =C,-C; alkyl, n=0to 5, Ar = Phenyl

as the backbone, where the diazo ester is a compound containing at least
one hydroxy group on the phenyl ring which has been esterified with a
diazo sulfonyl chloride comprising 60 to 100 mole % 2,1,4 or 2,1,5
diazo sulfonyl chloride or a mixture thereof, said photosensitive
component being present in the photoresist composition in an amount

- sufficient to uniformly photosensitize the photoresist composition; and

(b)  awater insoluble, aqueous alkali soluble novolak resin; said novolak
resin being present in the photoresist composition in an amount
sufficient to form a substantially uniform photoresist composition and a
- solvent composition; and heat treating said coated substrate until

substantially all of said solvent composition is removed; imagewise
exposing said photosensitive composition to actinic radiation; and '
removing the imagewise exposed areas of said composition with an

aqueous alkaline developer.

* c L L H *



14. The nmethod of claim 12 further conprising heating said coated
substrate d3r1z0ss L €enperature of from about 90[err]C to abp&mgiggh?fg] C

for about second to about 180 seconds on a hot plate or rom
about 15 m nutes to about 40 m nutes in an _oven, after the renoving
st ep. 15. The. met hod of - cl ai m 12=Merein sai d substrate conpri ses
one or nore conponents selected fromthe group consisting of silicon,
al um num pol yneric resins, silicon dioxide, doped silicon dioxide,
silicon nitride, tantalum copper, polysilicon, ceram cs,

al umi nun copf8r niThewethod ofxldimul fartherrvoprising hextingrsaidl doatéd sabgoats fiom a
16. The met hod of clfaﬁ'_m %&qﬁhﬁs{ii n . the e&g&osu e step is conducted with
actinic, x- temperatureof from ab tn about, 150°C for from-about 3 secondsite aboyt | ai m

15 wherein t . ¥ : ] _ ot
naving & vavarQSERRaLoR s Rbfiats e BRI 1S ihledty B ) Blpures in WGV ,°"
wher ei n t he diterthe expusure st¢p but beforeithetremioving btep.odi um hydr oxi de,

pot assi um hydroxi de or tetramethyl ammoni um hydroxi de. 19. The
met hod of claim 12 wherein the conposition further conprises one or nore

conponent s sqlect qfi'n_efnﬂéﬂ%é&%ldih%%ﬁﬁ&?%bﬁig}iﬁﬂ%ﬂ&tﬁgﬁfﬁrc@ﬂﬁa isbstraleQh 3Nt S,
[ ng - ag P

dyes, anti - striation agents, leveli nts, asticl zer adhesion
pronot ers, s pemperamtecofdeons about §0°C to abouf 150°E forsabout 30 secoio Alsab18®719

-17- 20. The .method qf claim 12 wherein (a) i resent in an anount of
1 om aboui  1%469R4R kA batAS % e Hum abri 15 i) 1q ot X putestn 3R oRbunt. o
from about 63akOhaP@hdvingstét! gt percent, based on the non-sol vent parts o
t he conposition,. | _

15.  The method of claim 12 wherein said substrate comprises one or more
components selected from the groﬁp consisting of silicon, aluminum, polymeric resins,
silicon dioxide, doped silicon dioxide, silicon nitride, tantalum, copper, polysilicon,
ceramics, aluminum/copper mixtures, gallium arsenide and Group III/V compounds.

'16.  The method of claim 12 wherein the exposure step is conducted with éctinic, x-

ray or-ion beam radiation.

17.  The method of claim 12 wherein the exposure step is conducted with ultraviolet
radiation having a wavelength of about 365 nm.

18.  The method of claim 12 wherein the developing step is conducted with sodium
hydroxide, potassium hydroxide or tetramethyl ammonium hydroxide.

19.  The method of claim 12 wherein the composition further comprises one or more
'componehts selected from the group consisting of non-aromatic colorants, dyes, anti-
striation agents, leveling agents, plasticizers, adhesion promoters, speed enhancers, and
surfactants. '
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21. The method of ¢laim 12 V\,herel n t he.

or nore so Iwgﬁg ZﬁusSheeTHesBm cqﬂf GRS gp@@r MAL ER
conpri ses propylene gI et her aepiates 23

claim12 wherein the s s ethy=—3=ethexy—proPi onat e.
24. A photosensiti ze corrprl SI ng a diazo ¥ster having the foll ow ng
structure: X =d4, Br, I, OH OR COOR, COOAr(O—D[err] COAr(OH)[err], COR

R Ar(OH[err] R=derr]-err] alkyl, n 0to 5 A = Phenyl where t he
di azo ester is a conpound wherein at | east one hydr oxy group on the phenyl

ring has been ggter 'l‘ﬁéﬁdthwbhcldirnﬁmwﬁaieﬁp@yispréﬂeﬁnhdﬁmnmdmmabﬁuta&oto
100 nmole % 2,1, 4- or 2,1,5- diazosulfonyl chloride, qr m xture thereof.
WO 96/ 12988  about 35 weight percent and (b) is present in an amount of from about 65 to about 99

PCT/ US95/ 127 19we1ght percent, based on the non-solvent parts of the composition. 18'

21.  The method of claim 12 wherein the solvent composition comprises one or

more solvents.

22.  The method of claim 12 wherein the solvent comprises propylene giycol
monomethyl ether acetate.

23.  The method of claim 12 wherein the solvent comprises ethyl-3-ethoxy

propionate.

24, A photosensitizer comprising a diazo ester having the following structure:

' X =Cl, Br, I, OH, OR, COOR, COOAr(OH),, COAr(OH),, COR, R, Ar(OH),
R = C,-C; alkyl, n =0 to 5, Ar = Phenyl

where the diazo ester is a compound wherein at least one hydroxy group on the phenyl
‘ring has been esterified with diazo sulfonyl chloride comprising of 60 to 100 mole %
2,1,4- or 2,1,5- diazosulfonyl chloride, or a mixture thereof.

25. A method for producing a positive working photosensitive composition which

comprises providing an admixture of:

R O N A



(a) photosen5|t|ve conponent .conprising a diazo ester having the

foll ow Ny whe oizusse: . X =d, Br, I, OH OR peambsosnane

COOAr(C]—I)[err]COAr(C]—I)[err] CCR R Ar(C]—I)[err] R=Cdderr] alkyl, n ="
O0to 5 A = Phenyl : .- - - as_the backbone, where the diazo )
ester is a conpound contai ni ng at Ieast -18- one hydroxy group
on the phenyl ring which has been esterified with a : di azo

sul fonyl chloride conprising 60 to 100 nmole %2,1,4 or 2,1,5

di azo sul fonyl chloride, or a m xture thereof; said photosensitive

conponent bei ng pr@3enta pliotoseasitihe camporient comprising a diazo éster havingthent

sufficient to uniformy Bhot osenS| tive the photoresist conposition; and

(b) a water insol ubl ef CWr%ali sol ubl e novol ak resin; sai d novol ak

resin being present in the photoreS|st conposi tion in an anount

sufficient to forma substantiall y i for el3hojerasi st conposition and a
ate until

sol vent conposition; and heg& N\saijd cgat ey
Y : I mgew se

substantially all of said s
[ [ It p/C radi:ation; and

conposition with an

renovi ng the i magew se exposed areas of

-

aqueous al kal i ne devel oper. 26. pt hod of claim 24 wherein the
phot or esi st conposition further conprish one or nore conponents

selected fromthe gr oup consi sting of non-far orrat | C coI orants, WO

96/ 12988 _ _ _
PCT/ US95/ 12719 . _ ‘

X =Cl, Br, I, OH, OR, COOR, COOAr(OH),,COAr(OH),, COR, R, Ar(OH),
R =C,-C; alkyl, n=0to 5, Ar = Phenyl

as the backbone, where the diazo ester is a compound containing at least
one hydroxy group on the phenyl ring which has been esterified with a

 diazo sulfonyt chloride comprising 60 to 100 mole % 2,1,4 or 2,1,5
diazo sulfonyl chloride, or a mixture thereof, said photosensitive
component being present in the photoresist composition in an amount
sufficient to uniformly photosensitize the photoresist composition; and

(b)  awater insoluble, aqueous alkali soluble novolak resin; said novolak
resin being present in the phdtoresist composition in an amount
sufficient to form a substantially uniform photoresist composition and a
solvent composition; and heat treating said coated substrate until
substantially all of said solvent composition is removed; imagewise
. exposing said photosensitive composition to actinic radiation; and

removing the imagewise exposed areas of said composition with an

| aqueous alkaline developer. -

26.  The method of claim 24 wherein the photoresist composition further comprises
one or more components selected from the group consnstmg of non-aromatic colorants,
S

AR L



219- _dyes, anti-striation agents, |eveling agents, plasticizers,
adhesi on pr speed enhancers, and surfactants. PCT/US95/12719T he
pet hod of clarm wherein (a) is present in an anmount of fromabout 1 to
about 35 wei ght percent and (b) is present in an amount of from about 65 to
about 99 wei ght percent, based on the -8 sol vent parts of the

conposi tion. 28. The nmet hod of claim25 wherein the sol vent
conposition conprises one or- nore sol vents. 29. The net hod of
claim 25 wherein the sol vent conprises propylene glycol nononet hyl

et her acet at e. dyes, anti-stiation afesits,Teveling agénts; phisticizes, alsesivnproinotess) speedt
conpri ses et hyl - 3-et hox - propionate.
enhancers, and surfactants.

27.  The method of claim 25 wherein (a) is present in an amount of from about 1 to
about 35 weight percent and (b) is present in an amount of from about 65 to about 99
weight percent, based on the non-solvent parts of the composition.

28.  The method of claim 25 wherein the solvent composition comprises one or

more solvents.

| 29.  The method of claim 25 wherein the solvent comprises propylene glycol
monomethyl ether acetate. '

30.  The method of claim 25 wherein the solvent comprises ethyl-3-ethoxy

propionate.
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