*159159* SULFONI UM SALT COVPOUND 1 5 DESCRI PTION SULFONI UM SALT COVPOUND
TECHNI CAL FI ELD The present invention relates to a sulfoniumsalt conpound
useful as an acid generator or a photopolynerization initiator. BACKGROUND
ART 10 I n accordance with the recent trend toward hi gher density
integration in semconductor elenments, wavel engths of i s for
irradiation instrunments used in fine processing, parti CWHMM@M’WM for
| i t hography, have becone shorter and shorter, and in conp this
trend, chemcally anplified resist conpositions have general'fbeen used
which utilize an action of an acid generated froman acid 15 generator as a
phot o- sensi tive conpound. As an acid generator used in chemcally

anplified resist conpositions, oniumsalts such as sul foniumsalts and
i odoni um salts, o-nitrobenzylaryl sulfonate conpounds, diazodisulfone

conpounds, disul fone conpounds, dicarboxyini de sulfona“mmmmmmEMMﬂm&
2-acyl oyl -2-aryl sul fonyl propane conpounds, triaryl sul I ene
conpounds and the |ike have been so far 20 exam ned, and somem@k them have
al ready been used practically, and even now further studies for

i nprovenent have been conducted to neet rules becomng nore and nore
finer. Sulfoniumsalts, anong others, are one of the najor targets for the
i nprovenent studi es because they are also attracting high attention as a
cationic 25 photopolynerization initiator. Sulfoniumsalts having SbF6',
AsF6", PF6-, BF,-, CF3SG3 , or CF3COO as an counter anion, however, have
such problens that acids generated are highly volatile, and result in

| ar ge di mensi onal deviation and deformation in shape due to the Delay Tine

caused by a strengt f i t ecftdiuk proximty 30
effects is unconigmwﬁmm E@ﬁ and

JP- A-8-123032). Thus, when sulfonium salts having counter anions nentioned
above are used as an acid



generator for a chemcally anplified resist conposition, profiles or side
wal | s of patterns becone rough, and therefore, ingredients of a resist
formng patterns fall 2 down on a substrjate during etching and a pattern
itself collapses to nake etching wunable, and then a quality of

sem conductor devices deteriorate. To solve these problens, a nethod was
proposed to conbi ne an aliphatic diazodisul fone conpound generating a weak
acid and an oniumsalt generating a 5 strong acid such as sulfonic acid
(see for exanple JP-A-10-48826), hDESLHIPTIGN probl em of rough pattern
profile and side wall has not been solved enough at present. Therefore,
the present invention has been conpl eted under the circunstances as

menti oned above and the obj SSILRONIUM $AEECOMPOUNDI on is to 10 provide a
sul fonium salt conpound which can be used nore practically as an acid
generator for a resist and a cationic photopol ynerization initiator.

DI SCLOBURE OF | NVENTI ON The pr eseRUCHNICAY, pig,pave conducted extensive
study in order to attain the 15 above nentioned object to find that a
conpound shown bihe Beesamboinyentipe ralatesf tor angibfoRinn salt nmproed lveaful asixh

generator fo4 ggnerrgg;hz)g aﬁﬂ[]hg%d)%?rhma%ion%ﬁa%f' ynerization initiator, and

t hey have acconpl i sent 1 nvention. That is, the present
i nvention provides: (1)A conmpound shown by the general formula [1] n [1]

20 n (wherein R, R2 and R3 are | tly an aromatic hydrocarbon

residual group, Y- is an anion %‘gﬁwmgﬁ%car boxylic acid having 3 or

nore dar bon at orfa acsbidansaibsth thet edefd tiehll RéwatdHizhed Mnkity SntheftioR in

provided that R, R2 and R3 eacklei s, not a phenyl group_having substituents
o ele FigR§ths

at an ort HETIFARAEFE PR iSo Ay 23 light squecspfers irradiatienisstanmegteof t he
above conp@dAan #ind pRoddb@ne S HichRRE (HOSPRY Thograpily, mv@%b&n%ag}ﬁxrr?éroa[nﬁle

conprising the above conpound, 4£_a resi st conposition conprising
above conpdeHEs anddncampliapen Vishithisghend shemivelly 2ampliied nepist edroposttaonsr i si ng

the above 1QERAHEAyDeen used which utilize an action of an acid generated from an acid
15  generator as a photo-sensitive compound. As an acid generator used in chemically
amplified resist compositions, onium salts such as sulfonium salts and iodonium
salts, o-nitrobenzylaryl sulfonate compounds, diazodisulfone compounds, disulfone
compounds, dicarboxyimide sulfonate compounds, 2-acyloyl-2-aryl sulfony! propane
compounds, triarylsulfonyloxybenzene compounds and the like have been so far
20 examined, and some of them have already been used practically, and even now
further studies for improvement have been conducted to meet rules becoming more
and more finer.
. Sulfonium salts, among others, are one of the major targets for the
improvement studies because they are also attracting high attention as a cationic
25  photopolymerization initiator.

Sulfonium salts having SbFg, AsFg, PFy, BF,, CF;S0;, or CF;COO" as an
counter anion, however, have such problems that acids generated are highly volatile,
and result in large dimensional deviation and deformation in shape due to the
Delay Time caused by a strength of the acids and that an influence of proximity

30  effectsis uncontrollable (see, for example, JP-A-5-249682 and JP-A-8-123032). Thus,
when sulfonium salts having counter anions mentioned above are used as an acid
generator for a chemically amplified resist composition, profiles or side walls of

patterns become rough, and therefore, ingredients of a resist forming patterns fall



BEST MODE FOR CARRYI NG OQUT THE I NVENTION In the general formula [1],
(wherein R, R2 and R3 are each independently an aromati c hydrocarbon
residual 5 group, Y' is an anion derived froma carboxylic acid having 3
or nore carbon atons with substituted fluorine atons, and nis 1 or 2,
provided that R, R2 and R3 is not a phenyl group having substituents at
an ortho and/or a neta position), the aromatic hydrocarbon residual groups
shown by R to R3 include nonocyclic and polycyclic types having 6 to 14
car bon at of@Vn anck syhstrate during esshing lainfli e pattgrraitgte eollapgesotepmake Bochiapht hy|

group, an Y, , . dhese aromatic.hydrpocarbon residual groups
nmay genera‘?t%méfaé\?éi%fg#% qf%flﬁ%P efera 'T({/uc?&t(loevécegaﬁgeﬂofﬁtgnt s. These

_sugst it gent Is i B ftdee E?esel‘inbﬁl]emst&klb}aﬂﬁﬁe\ivﬂs pi%bo\iﬁl t(ﬁﬁ&nﬂﬁlﬁadﬁ aBpBRAtic

i ndependent, ogen atom an a group, ich may have

substit uen‘%1 ,Xo‘ﬁ‘?“}lqgﬁ"&‘/‘!coﬂ’rp&ﬂﬁgl\ﬂ?f“éﬁt a I’i‘é?\?g %%Fbéf‘!it"t!i’e‘?ﬂ%mbﬁalhﬁea‘?rﬂtWI agroup
whi ch may sty 8&18duch URBNGEfonkE a@ld(s6 fi3' &x8000 JHACREINI]) | }ﬂo@e\\ﬁ%‘iﬂéﬁ e”rmy

atom an al kyl group which nay have substituents, an aryl group

have substpmoblem of ranglamattieyh mgohlepandiside wayl hay eos esh i dolkexdt sSnarghagy |
group, R r%g\edntRB may forma hetero ring together wwth a nitrogen atomto
whi ch theyp are 4 bound). The conpounds with R to R3 being phenyl groups

having a substi tTientfosd, the P@BbdehON ARG MaAR0HebhORoRpEABPt UnBE} Ugs i N
the conpounds of the present invention. In the general formulae [2] to
[5], the HATHRSARGESASaReRHoNgd phovrsandghe pbject of paeypremnt gnvendioneicatpl e, a

chlorijge aralided MIBHRNE AUOBmPHUIUPhIcHaR! lOgli te.q The
R A i R R T R R

R5, R6, REeapwtegiongyrepist and aicgtienic phiotapglynerigationdnisiateycl i ¢ and i ncl udes
one having generally 1 to 6 carbon atons, preferably 1 to 4 carbon atons,
which is 10 specifically exenplified by a nethyl group, an ethyl group, a
propyl group, an isopropyl RISCIOSHREWOFUNVMENTHMN, an isobutyl group, a
sec- butyl group, tert-hbutyl rou n n: pentyl grqup, ap isopentyl
group, a sec- perﬂh%ma&rl%ﬁ&lv t?rgg{ayﬁgmcs}ct%q%ﬁﬁ?%ve udy in order to attain Xhe
16  above mentioned object to find that a compound shown by the above general
formula [1] is an excellent acid generator for a resist or a cationic
photopolymerization initiator, and they have accomplished the present invention.
That is, the present invention provides:

(DA compound shown by the general formula [1]

Rl

| _
<R2—?+> Y [

R3/n

(wherein R', R?* and R?® are each independently an aromatic hydrocarbon residual

20

group, Y™ is an anion derived from a carboxylic acid having 3 or more carbon atoms
with substituted fluorine atoms, and n is 1 or 2, provided that R, R? and R? each is
not a phenyl group having substituents at an ortho and/or a meta position),

25  (2) a composition consisting of the above compound and a diazodisulfone compound,
(3) an acid generator comprising the above compound,
(4) a resist composition comprising the above compound, and

(5) a cationic photopolymerization initiator comprising the above compound.



a neopentyl group, an n-hexyl group, an isohexyl group, a 3-nethyl pentyl
group, a 2-nethylpentyl group, a 1, 2-dinethyl butyl group, a cycl opropyl
group, a cyclopentyl 15 group, a cyclohgxyl group, etc. The substituents

i nclude a hal ogen atom such as a chlorine atom a brom ne atom a fluorine
atom and an iodine atom an am no group, a hydroxyl group, etc. The aryl
group of the aryl group which may have substituents shown by R4, R6, RG,

R7 and R8 includes a phenyl group, a naphthyl, an anthryl group and a 20
pyrenyl group, and tBﬁS'E@P%tE@ﬁ@RR Nia O Gh THER NV Maving 1 to 4

carbon atons SUQ%t%E n@@ﬁﬁ%hnﬁQﬁHp’ an ethyl group, a propyl group and a
butyl group, a al ogen atom suchas a chlorine atom a bromne atom a
fluorine atem an iodine atom an al koxy group having 1 to 3 carbon
atons such/ as a| ne{ hoxy group, an ethoxy group and a propoxy group, a
hydr oxyl dr B&prShn)aw'no [djoup, a nitro 25 group, etc. The aral kyl group
of the ara\kyl group which may have substituents shown by R4, R6, R6, R7
and R8 include né havi ng generally 7 to 10 carbon atons, which is

speci fical exempl i hied by a benzyl grou a phenet hy| group, a .

phenyl pr opi/ 86?18[1%: g @t“gIQT?ﬁf Fﬂ%’ﬁilegﬂiyr?& fEpEnatf QY‘E’VFarQPBJﬁSW&ﬂ ng 1

to 4 car bogroapOfrsisiCdnias daridéd fin Y baiBoRHRD acdd haliy!s &' @UR: cadbdd Q¥%ls 97 oup
and a butyl,group, a hal ogen atom such as a chlorine ato brom ne at om

a fluori neVihgHbHHdtedlnginaatomsoand ads Lororyovidasiihat &/ Rgarid Rbissnatar bon
at oms  suchiRsyPeiteh MO dsBtudils a?%ﬂ %¥%°%n%%§&%3§P%§9% %;}regé Dt

hydroxyl droup, an amno group, a nitro group, roup shown
by R and IRgresaebeniresidund eevns,glabwn bRl ophiainictudecampbacyyli¢ andpoljzydliyi ng

general ly . , h n. tyl aro a ropi onyl group,
2 Dut yl y! EPRTniP B 14 SR e SHE L AR AR ARERY o R w R e R S5THR: 5 oup
andborié derdph&hbrlfgtrz]’mp,ammt;nhi‘sd geaur) @xey mh@seaaaiodsatibalwl 'digcagﬁbleﬁ@gduhl éréﬁpsllZ
carbon atons, such.as a Zo rpup, t ol uo roup, ydr oat r opoy
group and B ﬁ&ﬂ%ﬁﬂ&?ﬂaﬁr g&ﬁ fldﬂi‘%"%é@@? gl 9 r?gs‘?‘/]%srt‘%éﬁntﬁy Tie,se Rabstpyents

ni trogen dhélidéo which they are bound includes 5 to 6 nenbered rings,
which is specifically exenplified by an 10 aromatic hetero ring such as a

pyri di ne riJn;,]Q4pyrroE%]ring, a pyrroline ring, a quinoline ring, an
i ndole ring, an isoind ne ring and a carbazole ring, an aliphatic

—O0—R5  [3]
—S—R6  [4]
/R7
—N [5]
RS

(wherein, RY, R® and R? are each independently a halogen atom, an alkyl group
15  which may have substituents, an aryl group which may have substituents or an
aralkyl group which may have substituents, R” and R® are each independently a
halogen atom, an alkyl group which may have substituents, an aryl group which
may have substituents, an aralkyl group which may have substituents or acyl group,

R” and R® may form a hetero ring together with a nitrogen atom to which they are



hetero ring such as a pyrrolidine ring and a piperidine ring, etc. The
carboxylic acid which induces anions having 3 or nore carbon atons and
fluorine atoms in its nolecule shown by 4Y in the general fornula [1]

i ncludes 15 one shown by the follow ng general fornula [6] or [6']:

RO- COOH [ 6] (wherein, R9 is a nonoval ent hydrocarbon group having 2 or nore
carbon atons and fluorine atons.) HOOC-R-COOH [6'] (wherein, Ris a

di val ent h drOcarbon group havin quorlne atons.) 20 The hydrocarbon group
havi ng 2 o?; elhaepppounds etk to [Rideintep kanylgrounsdvaviny a Rebstituent at

general fog. BH%&OL 6]nd/gl¢ ln’rjgﬁsitlorfl Ure eﬁ%"})rlc?ud an, ah pcboar‘rtlpqul?élﬁy(gr ﬂtfargg%n gra]‘\/i ng

2 or nore carbon atons suth as an group and
aromatic hydﬁnugmbon group, an aromatic aliphatic hydrocarbon group, etc.

25 The al kyl ment i oned ahov s rai ght chai ned, branched or

cyclic and incl Slud’ptg’ecﬁﬁgeﬂg?rﬁb“ G%E?ég?ff’ﬁ?}f ?loﬁ%? étoan%PE?‘&‘bl ng Ro Bo,

nmore & ef Rtamd R®3s,t for ¥lampld) N clAbANE .at¥ll 6Nordbfind REGrh| bq‘mdrﬁleeétgo b :%x{ I ed
uty

by an et hy] group, an n-propyl group, an isopropyl group, an n-
group, an PLBEALYM 8icoup, a sec-butyl group, a tert-butyl group, a

n-pentyl group, 'ﬁ%él%?pﬁbh}slofgflﬁﬁﬂcy %r wﬁ% %Q%%ﬁvgr %itu ttsesrhtog%elptyl

group, a neop ent %/ rou an n- , an 1 group,
3- net hyl peth)R I3t oRupndéi”znaxetbhwltmghtydhagm@hrbxamchbdmrchynm apd bidlydlesgsup,

an n- hept [ t ec t an n-Q¢tyl
group, gny}kalwg%%gg ?I%ﬂ?'oltsjg 0B %Lf\%’g 5?'5115 Eﬁ’%ﬁﬁbi}aﬂ tﬁ %gﬂ%ogg‘? 8ms; Warchhigecyl
gr oup,l0an specifidaity lexelgpbifiepd bsna MmetHEE @ydurQrauRthyd Ngrd ubr bdﬁ%ﬁ&l gy, a@ﬁ
n-tetradecyl gr an n g Egntadecyl rouP an n-hexadecyl group,

n- hept adec‘é‘?praP@L%(’u%r?%“ Gt EESRYR, angs %ﬁ?“ﬁ»%ﬁ%@%&gr‘@hpwﬁerté}vtyl
n-icosyl roiip, arch- S¥ElyDRFRRY hn Gopbiityl BroRipCh SREPENLY] glg{xﬁl"apter@p&)ft% Q&%}Sy l

group, a cycl oheptyl group, .a cyc ooctyl group a cycl odecyl "group,
cycl ododed/eeneghp eraum i Bheryl HTEBRy| algrss pxyl £r@%l%$r@3@éhbl@yhtyg IBOAND, aa

cycl ooct adexbthdp iRl gdubys 12 &iﬁﬁ‘,‘q{flylg{l L%t % Cfgéigpx-’r(ﬂgl gll ”X'cﬁéié OL};EY y be

strai ght chai ned, branched or cyclic er
or norlé carpan aa@ml\@exb} grfompagticy The tsub%ueatSbmnh@lb(mhalogm atonprs&éleaabl y 2

to 10 car kg, fio m, %E&J&ﬂe Ao K lﬂfuloﬁ%lela ont 31d 2 |n|1(]; ne a aanvzlxmn no gggl){p
a hydroxyl group, etc.
The aryl group of the aryl group which may have substituents shown by R¥,
R’, R%, R" and R® includes a phenyl group, a naphthyl, an anthryl group and a
20  pyrenyl group, and the substituents include an alkyl group having 1 to 4 carbon
atoms such as a methyl group, an ethyl group, a propyl group and a butyl group, a
halogen atom such as a chlorine atom, a bromine atom, a fluorine atom and an
iodine atom, an alkoxy group having 1 to 3 carbon atoms such as a methoxy group,
an ethoxy group and a propoxy group, a hydroxyl group, an amino group, a nitro
25 group, etc.

The aralkyl group of the aralkyl group which may have substituents shown
by R*, R®, R, R” and R® includes one having generally 7 to 10 carbon atoms, which is
specifically exemplified by a benzyl group, a phenethyl group, a phenylpropyl group,
etc. The substituents include an alkyl group having 1 to 4 carbon atoms such as a

30  methyl group, an ethyl group, a propyl group and a butyl group, a halogen atom
such as a chlorine atom, a bromine atom, a fluorine atom and an iodine atom, an
alkoxy group having 1 to 3 carbon atoms such as a methoxy group, an

ethoxy group and a propoxy group, a hydroxyl group, an amino group, a nitro group,



an allyl group, a 1-propenyl group, an isopropenyl group, a 3-butenyl
group, a 2- butenyl group, a 1-butenyl group, a 1, 3-butadienyl group, a
4-pentenyl - group, a 3 15 pentenyl group,5 a 2-pentenyl group, a 1-pentenyl
group, a 1, 3-pentadi enyl group, 2,4-pentadienyl group, a 1,

1-di net hyl - 2- propenyl group, a 1l-ethyl-2-propenyl group, a

1, 2-di nethyl -1 -propenyl group, a 1l-nethyl-I|-butenyl group, a 5-hexenyl
group, a 4-hexenyl group, a 2-hexenyl group, a 1-hexenyl group, a

1- net hyl - P@hexenyl group, a 2-nethyl-2-hexenyl group, a

3-met hyl -1, 3- hexqg %@%ll gx%'ri]x Whowd By FEPLENYE iﬂélﬁa'fs offe %gri\zzgg %%O%Ié{lilpg;raéu})’ a

3-nonenyl group, a 4-decenyl group, a l-dodecenyl group, 8eny|
group, a ledrbgedecanidd hgviogpenerallyo2 tadeaeon atgipuctd ad -ancaseylydrougf UP, a

1-cycl opropenyl _group, -cycl opent enyl. group,, a 2, 4-cycl opent adi enyl
group, a 18%0 (fné'ﬁéﬂoéﬁ’yf‘%ﬁ%gﬁ%g,m&g?@ E%ﬁ}l’é%ﬂﬁ hexag ,graueaeséi hapésnray) |
group, 5 2grovycimthent RYived i, ardmatieYRlrBAINE MeldsOhAviRg gemdrAUL rogdeseny!
group, a 2 Zg cyclotridecenyl group, a 1l-cycl ohexadecenyl group, a

1- cycl oct atfeeemptonys Sueh asia benzoyberonsen folugil guenp, @t kydraat@opyd seaupcand a
hydrocarbo&ggﬁggﬂ_g@@ﬁpdes one having generally 6 to 20 carbon atons,
preferably 0 14 carbon atons, which is specifically exenplified by a

phenyl group, a Hegpheteyo ripgofopmed byaRt, RYydandya cutrogen stqyrterwhichythep ara
peril enyl The aromatic ali,phatic hydrqgcar bon 0 i ncl udes
one havi ngboglglrﬁigingmf S% %? $ n(;ﬂ)flr g‘gr{ 0 I)Pgﬁab ?%ﬁ@?%g'fé\jfﬁ e’f%nli]gﬁ%jggﬁo?f‘
gt om;l,l(Wni mfomasicsﬂﬂeid f]iﬂﬁl dugh e rmlridﬁxirx]eedinlhy aqwrli?dlalﬂﬁ){é, :Qﬁa?k&fr?liﬁblfﬂti)hgﬁ}sal a

enzyl grou enet h) roup, a 7. phenyl propyl group, a pheny|buty
group, a pReRoRRCRRE anindal ok andsgindelind ring Agtn carbRtnping shalinhrfexy |
group and letpReANE sdchCaCd pPpRblidine S}Ir%ihd élgi!ie?fd}’ﬂ@ﬁiﬁ&rk}tb. group such as a

CH -C6H4-,  CH2- CH=CH

ci nnanyl group and a styryl group, ( 2 . CoH4-, etc.
5 The hydr ocar borbegfashpFsisracd wddch brlusesrapionahavingh’ or tuenetcarkini etpms

exenpl i fi eghdiudinéhios it RoltRtie Gholvnl B ¢ GRERS er?e%g{%rﬁﬂfi][ﬁ%nauge ¢ hyl

group, an ethyl group, an n-propyl group, an isopropyl group, "an n-%ﬁtyl
gr oup,15an qnecihgwip by the delfowiag generaliformua (hlprd6iH a tert-butyl group, an
al koxy group having 1 to 4 carbon atons such as a nethoxy group, an ethoxy

group, a propyl up a 10 butoxy group, etc. The hydrocarbon group
shown by Rdiﬁavﬁﬁéﬂgigr nﬂ?ﬂ carbon atons and

(wherein, R? is a monovalent hydrocarbon group having 2 or more carbon atoms and

fluorine atoms.)
HOOC—R—COOH [6']

(wherein, R is a divalent hydrocarbon group having fluorine atoms.)

20 The hydrocarbon group having 2 or more carbon atoms and fluorine atoms
shown by R? in the general formula [6] includes, for example, an aliphatic
hydrocarbon having 2 or more carbon atoms such as an alkyl group and an alkenyl
group, an aromatic hydrocarbon group, an aromatic aliphatic hydrocarbon group,
etc.

25 The alkyl group mentioned above may be straight chained, branched or
cyclic and includes one having generally 2 or more, preferably 2 to 20, more
preferably 2 to 10 carbon atoms, which are specifically exemplified by an ethyl
group, an n-propyl group, an isopropyl group, an n-butyl group, an isobutyl group, a
sec-butyl group, a tert-butyl group, a n-pentyl group, an isopentyl group, a sec-

30  pentyl group, a tert-pentyl group, a neopentyl group, an n-hexyl group, an isohexyl



having fluorine atons in a nolecule is hydrocarbon groups, when it has
substituents, in which a part or all of hydrogen atom of the whol e hydroxyl
group including the substituents are sypstituted by fluorine atons. 15
Thus, an al kyl group and an al kenyl group include one in which a part or

all of hydrogen atons in the whole groups including substituents if any are
substituted by fluorine atons, and above all, the al kyl group and the

al kenyl group bounded to carboxylic group, in which all hydrogen atons
bondi ng t 08WUPpdSredylreniylmraunt ot meethylpebtiligronma b-dimethyilmetyhgomp, are

st tut o oy ol T BRAE" P leoRtbeyY SO0 SRR BY g n BT oG otips

substituted by at ons, re pre
ot her t hanispentyl gronp, 4 ygreetyl droap, o aupmyhgriupg ana-degt geoudf agubghidet i on
by fluorine atons ar nd to carbon, closer to carboxylic groups

b t
are nore pter&r &6 Qifogﬁqumﬁﬁoélﬁ’ a0 &l op iBRHP:h P gRIEFadssy] PR, 2R po 30
hydr ogen apearadaybizesad!ah h-Kexaddeyd)dbQSiCan at-RoHadES1 ?g&lbéﬁ,i&#tr%’cté?decfy gxy

fluorine atons. Furthernore, in groupsﬁiﬂaw ng an al Kyl” group or an a
group as a8ro¥phan Myapngdecy pEod: Gdpr-i¢ogylgnonh, asysloptopybgronyda eyenpeatty of
t he substi t | t ' i oeare preferable. The
cyclic al k%/llldﬁg’r%fj%[oglﬁ xflﬁ%aﬁé/cﬁ%gg%%g&q{é’ ¢ (Q)E%&%)%gﬁ L%(gu > e glioﬁeWE EtHPa 30
part or al? efclddpdecydenramons ofclotetradactle ggoqypx idyclohektadgceflnaroup, a
substituen loi()%taan%/l are sucb titut edwlg}}/ fluorine atons. Above all, the
groups in SRICHAETHY! §FOUR) @S HRISOSAEEMP i€t he ring are substituted by

fluorilge atons &Fle glkehylrg@bhemalbetsbight dhaihsa, bﬂi&ﬁ@&oﬁ?ﬁ%\iﬁ_ﬁnﬁ@nﬁk&é’% |
I C a (6] only

group or an al kox ro S a substituent the groups in

hydr ogen a‘t”c‘fﬁta"b‘rél %‘*ﬁ‘éréépbbgf”f Fi?é%fagi’a?étw%fpéﬁfgmtéy e 28 cgrbogradomsi mereudes
one in whigrafeRafl@d 10010 édrbo®htdhys] WAHER i RS URIcaN ; rAEASg! udi ng
t he substil?ﬁen?sgif any z;rg, substi t ut etl;l by f?cuo}r’}eagng%%s.ﬁyg&gg@egﬂgpﬁ, t he
groups i n Al gropp, 3 Inpreperyd BravRNEn dgenTenennt gravne as3-butenyB gfoupy dr 2gen

atons in tfReMN1 | i tihkl Dy of I he ns.are
pref erabl e. %ﬁ%%?’ﬁay? bg‘?eo’ﬁ’g%i“%%%dggng‘(ﬁ%dl%ylvé#g%’ ;Pagﬂ%%l?engrl BLPYP: 5 3-
hydr odén atestenyil growthea Atpehtenyt gogupi, rcl-peintegyl Geowpuiast, Bipeatddieny] groyp,ar e

DLt o8 B D T RRIE Sk B Tl e it
in the ar ambhRidimeting;1-pogdesyiprgusta @isethyl-1 Bubenyl group, a 5-hexenyl group, a
4-hexenyl group, a 2-hexenyl group, a 1-hexenyl group, a 1-methyl-1-hexenyl group,
a 2-methyl-2-hexenyl group, a 3-methyl-1,3-hexadienyl group, a 1-heptenyl group, a
20 2-octenyl group, a 3-nonenyl group, a 4-decenyl group, a 1-dodecenyl group, a 1-
tetradecenyl group, a 1-hexadecenyl group, a l-octadecenyl group, a 1-icosenyl
group, a l-cyclopropenyl group, a 2-cyclopentenyl group, a 2,4-cyclopentadienyl
group, a 1-cyclohexenyl group, a 2-cyclohexenyl group, a 3-cyclohexenyl group, a 2-
cycloheptenyl group, a 2-cyclononenyl group, a 3-cyclodecenyl group, a 2-
25  cyclotridecenyl group, a 1-cyclohexadecenyl group, a 1-cycloctadecenyl group, 1-
cycloicosenyl group, etc.
The aromatic hydroca;'bon group includes one having generally 6 to 20
carbon atoms, preferably 6 to 14 carbon atoms, which is specifically exemplified by a
phenyl group, a naphthyl group, an anthryl group, a 1-pyrenyl group, a perilenyl
30 group, etc.
The aromatic aliphatic hydrocarbon group includes one having generally 7
to 13 carbon atoms, preferably 7 to 10 carbon atoms, which is specifically

exemplified by an aralkyl group such as a benzyl group, a phenethyl group, a



hydrogen atons are substituted by fluorine atons are preferable. Further,
in groups having an al kyl group or an al koxy group as a substituents, the
groups all of whose hydrogen atons are substituted by fluorine atons are
pref erabl e. The hydrocarbon group having 2 or nore carbon atons and
fluorine atons 15 shown by RO may have substituents other than the al kyl
group and the al koxy group nentioned above including, for exanple, hal ogen
atonms such as a chlorine atom a brom ne atomand an iodine atom an am no
group, a nPhenylprogub graurs & PHAYY LY group.aa ghbmyknentyjr exoup, et phegikexyli c

I rduln€ [eR ' ral r a |6 0_i ncl ude
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per fl uoroh chl or ododecaf | uor ohept anoi ¢ aci d,

7H-per fg uor ohept'BRO hgd@ehibon R60h 3EERAH AUYBOE WRPhEvA i btituents which is
9H hexadecaf | ugrononanoi ¢ acid er f | uorononanoi ¢ 25 aci d,

11H- ei cosaPtemsiiied hamen alkyd gEoumbaving datol 4iearbde ateros suetcasia methyl group,
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al i phati c nonocarboxylic ac
2, 2- bi s(t rgrounoageebhyyl) graup yadrdoa ytactahuty] gawipd,an alkoxy group having 1 to 4

2- hydr oxy- 2- Ll uoronet hyl tyric acid and 3-hydroxy-2-

(trifluor ogr%%é/ F%OFS'?SO%‘%C})I n?scxé%‘?qg?’yyuﬁrsoﬂ’ uPREEPX] grﬁﬁ&t? B¥‘?ﬁ§'|]1‘8‘é’a$IBBRyf’1nidca aci ds
such a® 30bweoxy groduppetconet hyl ) propenoi c acid, alicyclic nonocarboxylic

aci ds such as rf] uprocycl ohexyl carboxylic acid and

4-(trifluoronet ﬁ@ﬁ %Xf&oﬁféﬁﬁlﬁoﬁ%ﬁb‘b‘ﬁmhﬁy haying QgP’bmﬁf? carhomortamsosayd i ¢
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acid, 2,4-difluorobenzoic acid, pentafluorobenzolc ac
br ono- 4- f | YoFBtRaRsBile velirk 2 parh oo M- of Iyiduegenbatnmodfthecivligle Byydidxyl gréyps-

di f | uor obenzRidtmAHe Substiith %’e%g?ﬁ%tftét?%@ggggg LeRgi d and

2-chl oro-6-fl uorobenzoic aci t1 ¢ nonocar boxylic acids such as
2-tri fibuor omet hyfiwsnaniadkyd@rdup and tami dlkemyl@retm yhdbede ohe iragihich a part or
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ydrogen atoms bonding to carbon atoms are substituted by fluorine atoms, are

more preferable. Further, in groups other than perfluoro types, those groups having

a degree of substitution by fluorine atoms are bound to carbon atoms closer to

carboxylic groups are more preferable, and which is exemplified by groups in which

1 to 30 hydrogen atoms preferably 1 to 21 hydrogen atoms are substituted by

25  fluorine atoms.

Furthermore, in groups having an alkyl group or an alkoxy group as a
substituent, the groups in which only all of hydrogen atom of the substituents are
substituted by fluorine atoms, are preferable.

The cyclic alkyl group or the cyclic alkenyl group includes one in which a

30  part or all of hydrogen atoms of the whole groups including the substituents if any
are substituted by fluorine atoms. Above all, the groups in which all of hydrogen

atoms in the ring are substituted by fluorine atoms are preferable. Further, in the

groups having an alkyl group or an alkoxy group as a substituent the groups in



10 such as 4-allyl-2,3,5,6-tetorafl uorobenzoic acid, aral kyl nonocarboxylic
aci ds such as 4-fluorophenyl acetic acid,
2,4-bis(trifluoronethyl)phenyl acetic acigd, 3, 5-

bi s(trifluoronethyl)phenylacetic acid, 3-chloro-2,6-difluorophenyl acetic
acid, 2- chloro-6-fluorophenylacetic acid, 2,4-difluoromandelic acid,

2,4-di fl uorophenyl acetic acid, pentafluorophenylacetic acid,
2-trifluoronethyl phenyl acetic acid and 2,3,4 15 trluorophenylacetlc aci d,
aryl al kenyWh }ﬁbrﬁéb by hy droger psssafdhe agbsiltblﬁommprﬁbmhl@m nnani ¢ aci d,

4- br ono- 2-f | uor Q@mg I nmna
3-chl oro- 2, 6-di ?F Ci mﬁlgluggs Q{,Qgpwﬁ %lr% l?(li)ﬁroglgl dr%ﬁ“enn at%’lsdn t]ie 4-
d| f1 uor oci whalei groap;s d;chﬁhhg tibe subsmaemt(s ifi@ingt, arB s&bdtﬁtuted by dhveeinenaigihg. and
- trifluo i nnam ¢ .aci.,d gn above all he aliphatic
rmnocar bo>(§$ %¥ BIQURF dn Syhueh, aiﬂ gﬁ?%e“p?té’f’bsr%‘%{ AMOpgphets 4t 3
pent adgcafmmagmtaamatm a0 arbRkti UAREIALCEaRARE:d b hh@nﬂ@nﬁBﬂJs %Fer mul a
[6], the hydrocarbon group in a divalent hydrocarbon group having uorine

at oms shovittefyraklei ncl udes, for exanple, divalent aliphatic hydrocarbon

- groups such as ,lgyﬁﬁ%%g&g ﬂﬁﬂgﬁggp I FHENY LG ?Fozizgllﬁ fog%rlg,\éf Blgsgifbon

aromati ¢ hydrocarbon group ar onat
groups. THélezﬂ'l'ktW ermlpgndu[.imme lsebsi:ﬁuuanw aoi armmhstlbﬁﬁddiyetwo@fnecatﬁhﬂsc and
i ncl udes OA'be

referab 1- 20 arb nore prefer y 1-10
carbon at'ons, V\;h roup36gCW1¥Fléglan; QQquf%%éﬁeWtﬁmﬁéPﬁb IPYely, an
et hyl dlﬁ);ahgrxmm 1&035) Hyrdn'dimmyﬂr(])ﬁfmngltnel@%r?]ﬁfﬁb Ofyd, el ﬁfrﬂM@ oters, 2 to 3
t et ranet hyl en r me ma yl ene group
2- et hyl t '} ey %ﬁ%f’éﬁ S@F%ﬂbbstléué@‘rhy THA aéﬁ@sgur%aﬁeferabi% Further, in groups
net hyl t et rar@idah QN1 gEUHor zf«h 24kBB Bdhupels’ AERILERS, t%re%’fpupsaali-oilgh se
di nmet hyl tri net hyl ene group 1, 2- d|nethyltrlnethylenegroup a l, 3

di met hyl t rhf’ﬁé?&t?;l %ﬁ@swéapb;tau@déwmqrmm@pm asporefe ? hleéﬁreret hgl ene
roup, a l-ne up,
g rrgﬁ1 gyl g;nt ane%‘%m?g{\(%g?}ooﬁ%‘gﬂgh%ggg? Oppﬁo F%L{% lk‘glrrglne uorr nuep, 051? 3-
di net Byl t ethpw raay hgvoubstituehtothemth theealkglrmhyhﬂdehgakkum foup, 1 5
di met hyl tgf [ tByAb%Ueeng};Q&'H a 1- et hyl ?}S??,ame rou groub
et hyl tetrarre% g7 Ot HEE OL FRIPP ) Oﬁy?ta @1% 8}"6{1’6 atgm, a

hept anet h;Hremmega&tmnpanchaﬂ iommehyﬂohemrmhiml 266D, g ﬁhlﬂﬂ:, gratip, QC taBBhYErets
group a ]7};%% e‘g‘;t arret hyl ene group, a nonanet hyl ene group, a
- et hyl odt AFEP Igé

Specific examples of the compounds shown by the general formula [6]

20  include saturated aliphatic monocarboxylic acids such as 2-fluoropropionic acid,
pentafluoropropionic acid, pentafluorobutyric acid, 5H-perfluorovaleric acid,
nonafluorovaleric acid, 2,2-bis (trifluoromethyl) propionic acid, perfluorohexanoic

acid, 7-chlorododecafluoroheptanoic acid, 7H-perfluoroheptanoic acid,
pentadecafluorooctanoic acid, 9H-hexadecafluorononanoic acid, perfluorononanoic

25  acid, 11H-eicosafluorodecanoic acid, nonadecafluorodecanoic acid,
perfluorododecanoic acid and perfluorohexadecanoic acid; hydroxy saturated
aliphatic monocarboxylic acids such as 2,2-bis(trifluoromethyl)-2-hydroxyacetic

acid, 2-hydroxy-2-(trifluoromethyl)butyric acid and 3-hydroxy-2-
(trifluoromethyl)propionic acid, unsaturated aliphatic monocarboxylic acids such as

30  2-(trifluoromethyl)propencic acid, alicyclic monocarboxylic acids such as
perfluorocyclohexyl carboxylic acid and 4-(trifluoromethyl)cyclohexane carboxylic

acid, aromatic monocarboxylic acids such as 2-fluorobenzoic acid, 3-fluorobenzoic

acid, 4-fluorobenzoic acid, 2,4-difluorobenzoic acid, pentafluorobenzoic acid, 2-



group, a decanet hyl ene group, a 1-nethyl nonanet hyl ene group, a 10
dodecanet hyl ene group, a tetradodecanet hyl ene group, an ei cosanet hyl ene
group, a cyclopropylene group, a cyclogentylene group, a cyclohexylene
group, a cycloheptyl ene group, a cyclooctyl ene group, a cyclononyl ene
group, a cycl odecylene group, a cyclotetradecyl ene group, a

t et rahexadecyl ene group, a cycl oeicosyl ene group, an adamantandiyl group,
atricyclo [5.2.1.026] decanediyl group, a 15 norbonanediyl group, a

met hyl nor bemeetiflyprojemantc  amcids obdrbramee-fluoxpbengnic a adelcal iheadoso-2,gr oup,

etc. The al. . gr oyp b tI.al ght chai ned r,anche r cyclic¢, and
i ncl udes gdnlgﬁ é’\l??ﬁzg"%?ge)l? er °§°'%’§%1%9@§P6%ﬁ ag o%‘? 2 %“’?ﬁ'ﬂ?%ff’ BR3P t o
10 car b?)n acid, Gitisy] a&hingiéic ifmgs)p@cuolﬁyl@@héi&s eueE %—ftil'oiﬁdoﬁb)‘rllétthb@Mi(ﬁ@ﬁciﬁ[ gup, a
propenyl ene. group,,.a - but enyl ene group, a 2-butenyl ene group, a

1, 3- but adité’rfsi"é‘?fgefé?f&ﬁa?ma 1- #dtnyl pﬁoﬁéﬂw%m@tbgﬂbﬁmsma acid, 2,4-
1-met hyl - ZigeAREehRERy IHeAkUfic aaéidpe@,GWA(%&Bﬁﬂ%yl)b%ngéif?en&&ﬁ,y efg.

group, a 1,3-pentadienyl ene group, a 1,4-pentadienyl’ene group, a
1- met hy| butie@xiflapremetlailibenzoi¢ agish, Bydhldrogs- Huerac-methydbenagrcoagd, 2fluoro-4-

1- hexenyl = hex I a 3; nyl en oup.. a .

et byt panatoithy el £0X| SRE R s R o R Pl foic "acia

1, % g! met hwllw@- mwfmylhmawmhc feidk-sﬁbllmb -?-bm@%enyifhmeci@hﬁ:%be&olic

1, 2- di net ropenyl.ene gr , @ l-methyl -1-butenyl ene, a 1- heptenyl ene
group, a f}éﬁgf‘ﬂ I%%?ﬁﬁ%og}?gﬂ&yéwz%? %lgre?lkﬂﬂﬁl}?@@é}?yméﬂ@aﬁ?w ¢ ag1ds

1, 2- diloet hylkpert£aNY1eN8 5 E Rudafldorbbefiddé %N 8ralk PUR ondcatbS&hie MEiRNGulr OUp,
a 3- nonenyl ene group, .a 4-decenyl ene group, a 1l-tridecenylene group, a 1

p : Yy group .
30 hexaded@8nytEHeroghspylacesic] - aidadederifitafisorgmethyrhenylacetie eagidend. & oup,
a 1- cycl opeReRtbRRBeLIpRERylaBetic %&A,O@%ﬂ%ﬁ,épﬁlﬁr%nﬁcetic acid, 2-
2, 4-cycl opent adi enyl ene”™ group, a 1-cycl ohexenylene group, a
2- cycl ohexblopp-Erftnayerhemylagetic ggid| 24adifluorphemdeligaddp?, 4aliffuapphendaeticl ene

L Ty T e LT
cycl oh’épjt adﬁuemplhenuda@muacidaaiylaumhghmmmyylmecigé Qdiigh & 3-bromo-4-
el udes. SRENRITGegEHe A P - A Pe o B Pt e & BREIGR AR t5ho. 14
car bon at @rahlorotl, € diftorsdiesdrhiccal hotd, exerhldrbiceludcianamidhegydene ggyoup, a
m phenyl eng. group, a, p- phenyl ene group, a _diphenyl ene group, a p-xyl ene-
a, a -diyl 1%1}qmtapn%lpgz_ acid, 2-fluorocinnamic acid, 2,3,4-trifluorocinnamic and 4-
trifluoromethylcinnamic acid, ete, and above all, the aliphatic monocarboxylic acids
20 are preferable, more preferable examples are pentadecafluorooctanoate and
perfluorododecanoate.

In the general formula [6'], the hydrocarbon group in a divalent
hydrocarbon group having fluorine atoms shown by R includes, for example,
divalent aliphatic hydrocarbon groups such as an alkylene group and an alkenylene

256  group, divalent aromatic hydrocarbon groups and divalent aromatic aliphatic
hydrocarbon groups.

The alkylene group may be straight chained, branched or cyclic and
includes one having preferably 1-20 carbon atoms, more preferably 1-10 carbon
atoms, which is specifically exemplified by a methylene group, an ethylene group, a

30  trimethylene group, a propylene group, a tetramethylene group, a 1-methyl-
trimethylene group, a 2-methyltrimethylene group, a pentamethylene group, a 1-
methyltetramethylene group, a 2-methyltetramethylene group, a 1,1-
dimethyltrimethylene group, a 1,2-dimethyltrimethylenegroup, a 1,3-



The di val ent aromatic aliphatic hydrocarbon group includes one having
generally 7 to 13 carbon atons, preferably 7 to 10 carbon atons, which is
10 specifically exenplified by -CH2-C6H{y, -CH2- C6H4- CH2-,
- CH2- CH2- C6H4_CH2-, CH(CH3)-CH2- C6H4-, - CH=CH C6H4-, - CH=CH CH2_C6H4_,
- CH=CH CH2- C6H4- CH2-, etc. The dival ent hydrocarbon group nentioned above
may have substituents including an alkyl group having | to 4 carbon atons
such as a nethyl group, an 15 ethyl group, an n-propyl group, an isopropyl
group, an Wgyltrlgﬁéhqﬂ?n%lﬁrq@ob@tﬂyélhyltgimmlbyleae geauh athexagrethydene draup,
tert-butyl  gnc | koxy qroup haying.,l.to 4 arbon atons sugch as a
net hoxy gr%u&?’“gﬁly q}ct)%gegpgedlﬁ, "BPopy \gx‘i) wglfﬂt%lﬁaﬁlé’ﬁexﬁut%ﬁyp’gr%u& etc.
The di val emethytpemametionens ogioupavandl,ldieihyitetlagishgloasn ghyud} i @me in
hydr ogen at gns_of the whol e dival ent hydrocarbon

20 whi ch a,par r.all, o

groups i n@glféf‘ﬂget%‘ﬂgﬁyﬁﬂ?ntgfo P ghy>ardimetpeistramethylaper |@ewp.ne aldns.

That i % tdighedhiYéteRngetiyliR angdotfle al keﬂ&dr@mtﬁmm{lkg&' uggygne Ln which a
clu

part or all of hydrogen atons 1 n the whole group In I ng substituents if
any are sethgitptramethydend | ugtoupe aronsl-ethiydZemethy]trinteshgleneps droumdeda to a

o poott1 oneHaiRaR ety i1 M ORER R AT RO o i SR ot o

pr ef er abl el-nmethylheptansdithylaye gogen aaicnamedihyldhe grodp) aChiaekyledtanietiayiéne
substituted b quo;d' ne atoms, are nore pr fer%g, e. Further, other than
perfluoro §YPes, & h eﬁ?'Bﬁ%‘é’ Mevi KO defr ed BFE methylghe pystorbor ithe

at ons 10l osdvdetamPiyidne@rous, WoRSraABdé A dIBYlcAs M@ﬁ%ﬁho@ﬁﬂ@ﬁmﬂ&@%ﬂ&%} 0
carbon 30 ator’rls cl oier to carboxylic group ang bei ng substituted by

fluorine dt oS RIPY FieeiEPEbl @ Npopatyiene,gapun.cal [oyclehetrine iarguby 2one in
which 1t %Yggheﬂzﬁr@rg@%% aleycRoctdlerfdVHHR8 & i BBy RLE g??\BJS, & %)dfoﬂgcﬁé(ne
u when the groups have an al Kyl gro

fluorine atons. rt her nore, up "or an
al koxy gr cirpuRsaczeyslobgiradegrlane groep,ga deprahexadeoylehe 2oap,| a afycloyidogydere at ons

only int bstit u I tuted. by, flugrihe afons ar.e ref erabl e.
The cycl i rcﬁ 3ﬁ§yﬁaglne&h§%a}6%g(rﬂyf hégé cld Y lgnJ#gﬁle@glr Olfﬁa?erf@?' hogégﬁ?re 4 n

whi ch 1& pardrbarareidiyl cfrohy,da agethyhiorbandrediyiegrohp) angischopnamedividgigp, a
substituen{s li.f d.51 any are substituted by fluorine atons. Above all, the
groups i n WHfeH° éYIgrﬂéQir%‘(jen atoms in the ring are substituted by fluorine
atons are pref eriel glkehileh& @roupV@dy be straight chained, branched or cyclic, and

includes one having preferably 2 to 20 carbon atoms, more preferably 2 to 10 carbon
atoms, which is specifically exemplified by a vinylene group, a propenylene group, a
20  1l-butenylene group, a 2-butenylene group, a 1,3-butadienylene group, a 1-
methylpropenylene group, a 1-methyl-2-propenylene group, a 1-pentenylene group,
a 2-pentenylene group, a 1,3-pentadienylene group, a 1,4-pentadienylene group, a
1-methylbutenylene group, a 1-methyl-1,2-butadienylene group, a 1-hexenylene
group, a 2-hexenylene group, a 3-hexenylene group, a 1-methylpentenylene group, a
25  2-methyl-2-pentenylene group, a 1,1-dimethyl-2-propenylene group, a 1-ethyl-2-
propenylene group, a 1,2-dimethylpropenylene group, a 1-methyl-1-butenylene, a 1-
heptenylene group, a 1-methylhexenylene group, a 2-methyl-2-hexenylene group, a
1,2-dimethylpentenylene group, a 1-octenylene group, a 2-octenylene group, a 3-
nonenylene group, a 4-decenylene group, a 1-tridecenylene group, a 1-
30  hexadecenylene group, a l-octadecenylene group, a l-eicosenylene group, a 1-
cyclopropenylene group, a 2-cyclopentenylene group, a 2,4-cyclopentadienylene
group, a l-cyclohexenylene group, a 2-cyclohexenylene group, a 1-cycloheptenylene

group, a 2-cyclononenylene group, a 3-cyclodecenylene group, a 2-cyclododecenylene



t he groups have an al kyl group or an al koxy group as a substituent, the
groups in which all of hydrogen atons only in the substituents are
substituted by fluorine atons are preferable. 10 The dival ent aronatic
hydr ocarbon group includes one in which a part or all of hydrogen atons in
t he whol e group including substituents if any are substituted by fluorine
atons. Above all, the groups in which 1 to 4, preferably 2 to 3 hydrogen
atons in the aromatic ring are substituted by fluorine atons are

pr ef er abl egroRpr tehelrcyclotetmaddeenyenel psrohpy @ 2acyaldpghtagiecanylare gmowd,kaxy- gr oup

as a 15 su bt t. the groups_ in ich all of hydrogen atons only in the
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di val ent agrempféte. al i phati c hydrocarbon group includes one in which a part
or all of hydrogen ato in the whole group including substituents if any
are substitut egﬁlfy ‘F’F‘{?ES}F Prematie hEdro B HPYP ipdludes engphaving wanemally ar t
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preferably 2 to 3 hydrogen atons in the aromatic ring are sub
fluorine aa%emplified byrasf @phénydene gnonphe m-phtreenchgrogp papspheaykenamgrank\d

group or S@Bﬁé&gﬁ?’eﬁoﬁﬂ%@?%ﬁ%%iéu?%’}“@» ‘tétirf}e groups in which all of

hydr ogen Sstrtuents bstituted by fluorine atons

are preferable. B divaldvabratic iPHRER BB gEaayﬂ @Hclﬁhéb%hé‘%a%fx%m
shown by R may . have substituents other than an alkyl group or an al koxy

group i ncl8saerly flote 18k saibor, atemsp genefeyablys 7stac HO0asarhonhatsmsnewhicbnis a
brom at : LA QPR | | yrd Npky Qvgl " car bonyl
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t he gener H(@Hn,-Cd1y}, -C3-GHi€lHae - CHEGHaCHG CaHi, p hEHFCHICHRH0H £, aci ds
-such as dif) uoromal onic acid, 2,2- difluorosuccinic acid,

tetrafl uorosuccinic acid, hexafluoroglutaric acid, octafluoroadipic acid,
dodecaf | uor osubdthecdisaled; hyédroghthonogrbup Inéretivaied odboee hoxgy hhte sabitituanss

erfluoro-1,.1Q-decangi carboxyli.c acid, unsaturated aliphatic dicarboxylic
03" aci do 40 ST SthyT Breldh BiviPe ;s b0 Slome pacdr o arfmetel e, o
2, 2- di1f| uetByl3zroip N4 AETHoBSI %‘ofﬂ?,dal@% {311 Groiug) LAY ACE up 26 R TRibuEy]

di carboxylic acids such as uorophthalic acid, tetrafluorophthalic acid
and t et r afgreigR Gt Wcdphy e apdiagtert-bnty) Berupmant @ncalkexsbesoppikaving 840 duch as
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hexaf | uor opr opane, etc.
butoxy group, etc.
The divalent hydrocarbon group having fluorine atoms shown by R is one in
20  which a part or all of hydrogen atoms of the whole divalent hydrocarbon groups
including substituents if any are substituted by fluorine atoms.
That is, the alkylene group and the alkenylene group include one in which a
part or all of hydrogen atoms in the whole group including substituents if any are
substituted by fluorine atoms. Above all, the groups bounded to a carboxylic group

25  in which hydrogen atoms bonding to a-position or «@'-position carbon atoms are
substituted by fluorine atoms, are preferable, in which all hydrogen atoms bonding
to carbon atoms are substituted by fluorine atoms, are more preferable. Further,
other than perfluoro types, the groups having a degree of substitution by fluorine
atoms closer to perfluoro types and/or having hydrogen atoms bonding to carbon

30 atoms closer to carboxylic group and being substituted by fluorine atoms are
preferable, which is specifically exemplified by one in which 1 to 30, preferably 1 to
21 hydrogen atoms are substituted by fluorine atoms. Furthermore, when the

groups have an alkyl group or an alkoxy group as a substituent, the groups in which



Speci fic exanples of the conpound shown by the general formula [1] of the
present invention include trip henylsulfonium heptafluorobutanoate, trip
henyl sul f oni um pent adecaf | uor ooct anoat eqotrip henyl sul foni um 0-
trifluoromethyl benzoate, triphenylsulfontum mtrifluoronethyl benzoate, 10
trip henyl sul fonium p-trifluoronethyl benzoate, triphenyl sulfonium _
o-fl uorobenzoate, triphenylsulfonium mfluorobenzoate, triphenyl sulfonium
p-fluorobenzoate, triphenyl sulfonium 2, 4-difluorobenzoate, _

tri phenyl sall pHhydnegen gtomssmdy inptret subistitrentbe aveontbstitwted plydhaolrisiel ot omis e

4-f| uoroph I@fér?a tate, trip henylsul fonium perfl uorododecanoat e,

(4- et hyl pﬁeny ? I phenyl sul foni um 15 pent adecaf | uor ooct anoat e,

di (4- met hyl phenyTiphepaticsalkink Wioup ot thdegrfit wOkaRdRNERNS. include one in
tri(4-methyl| phenyl )sul fonjum pent adecaf | uor ooct anoate, ' _
bi s(tri phefielin PattiEM! eidvidarganotonscai thareholo paqupr inghiding sehstisnentmif
dodecafy uog@sshehiviat@ed %Stlido&in_%hﬁmﬁ's?ﬂt%\%rﬁl}{%e oS fih%gftigﬂ*&tuhﬁy,k%&en etc.,

and above all, triphenylsulfonium pentadecafl uorooctano
tri phenyl safomsrinuie e peer $ubstitwdd dycBwoameatopiscaregprefopakbibeFatiher, wWien

corboun SR, S, BEUR TIPS i 5 S Bl B s 557 °
fol | owi ng whichrab of hsididgdfyAtans ogGHR) 8f EHRHEBetiaAire RubstiRZed byAldorize N
[91 R3H (é%E%%?rg%re el%%%&:H [A] 1)R3H, Lewis acid )YMn

10 The divalent aromatic hydrocarbon group includes one in which a part or
all of hydrogen atoms in the whole group including substituents if any are
substituted by fluorine atoms. Above all, the groups in which 1 to 4, preferably 2 to
3 hydrogen atoms in the aromatic ring are substituted by fluorine atoms are
preferable. Further, when the groups have an alkyl group or an alkoxy group as a

15  substituent, the groups in which all of hydrogen atoms only in the substituents are
substituted by fluorine atoms are preferable.

The divalent aromatic aliphatic hydrocarbon group includes one in which a
part or all of hydrogen atoms in the whole group including substituents if any are
substituted by fluorine atoms. Above all, the groups in which a part or all of

20  hydrogen atoms in the alkyl group moiety and/or 1 to 4, preferably 2 to 3 hydrogen
atoms in the aromatic ring are substituted by fluorine atoms are preferable.
Further, when the groups have an alkyl group or an alkoxy group as a substituent,
the groups in which all of hydrogen atoms only in the substituents are substituted
by fluorine atoms are preferable.

25 The divalent hydrocarbon group having fluorine atoms shown by R may
have substituents other than an alkyl group or an alkoxy group including, for
example, halogen atoms such as a chlorine atom, a bromine atom and an iodine
atom, an amino group, a nitro group, a carbonyl group, a hydroxyl group, etc.

Specific examples of the compound shown by the general formula [6]

80 include saturated aliphatic dicarboxylic acids such as difluoromalonic acid, 2,2-
difluorosuccinic  acid, tetrafluorosuccinic acid, hexafluoroglutaric acid,
octafluoroadipic acid, dodecafluorosuberic acid, pergluoro-1, 9-nonanedicarboxylic

acid and perfluoro-1,10-decandicarboxylic acid, unsaturated aliphatic dicarboxylic



C[] YMn [Bl RI R2-$+ CF3S®3 IR3, [8] YHn' [A] n (wherein, A and A" are
each independently a halogen atom Mis a netal atom R, R2, R3, Y and n
are the sane as the above.) 5 The hal oggph atom shown by A and A" includes,
for exanple, a chlorine atom a fluorine atom a brom ne atom an iodine
atom etc. The netal atom shown by Mincludes, for exanple, a silver atom
alithium atom a sodiumatom a potassiumatom a rubidiumatom a cesium
atom etc. The Lewis acid includes, for exanple, A C13, Al Br3, FeCl36
ZnCl2, Sn@<ids gmgh as) @, XBiflupryaleSe (a0, ) 3,2-diflgorofimaric sacid,n 2 héiflerhrad (A)

, a conpo by th nerak for .Ia[%{?i. i ssolved in an ether
such as et &té%t%h\i%rl&) alln?o%?rglglﬁeo gb’ﬁ’é?lfe%%qc}’a Eﬂ'acs?fcu lﬁ?lrsbé’ﬁﬁhcl agwds Such as
di met hoxy| flnervphtlealicy deidc atraflucdphtirgichaxanendnetragdnbdierep BthacOA&HI C
hydr ocar bgagkﬁuch as bengen in a mxture of these solvents with a

‘hal ogenat TG car WE%’S’I?{% nt 268 h a¥Chet h§s ened ehiwpicaeoxsmbenplene
brom ds, Jhe&aﬂdb&m&ﬁa%tahamgz-e&@-eﬂb%ﬁ}%?l) }ife%ﬂwd/i%ﬁ'ro%fl@,petéddi tion of

either trimethylsilyl trifluoromethanesulfonate In a ar ratio of 0.8 to
2 and a & i gnar cPnegidigenamplerdiiig compeuntbshown byt the genegalSfotroub (19 of tie

Ua dor i vatrves | RfFnAgRC! Dnel e, BrohfmBitsnliin' 2o hEpiarlipfiugttTe aci d
anhydr i de triphanylshilfoninat i 0 pknthdeeafBicroattdndate, uor otrshuaiybsiohanhc agid in
R T e
. y
the gaoer akiphéaylBulitehihflp-trifestoRREBAPEr2htd, tip Kyl AMohNEn bSdb65bn-bARY MY
be used alt?i%hg'rslylgul 05nium m-fluorobenzoate, triphenylsulfonium p-fluorobenzoate,
triphenylsulfonium 2,4-difluorobenzoate, triphenylsulfonium 2,3,4,b,6-
pentafluorobenzoate, triphenylsulfonium 4-fluorophenylacetate,
triphenylsulfonium perfluorododecanoate, (4-methylphenyl)diphenylsulfonium
15  pentadecafluorooctanoate, di(4-methylpheny)phenylsulfonium
pentadecafluorooctanoate, tri(4-methylphenyl)sulfonium pentadecafluorooctanoate,
bis(triphenylsulfonium) tetrafluorosuccinate, bis(triphenylsulfonium)
dodecafluorosuberinate, bis(triphenylsulfonium) tetrafluorophthalate, etc., and
above all, triphenylsulfonium pentadecafluorooctanoate, triphenylsulfonium
20  perfluorododecanoate, etc. are preferable.
The compound shown by the general formula [1] of the present invention
can be synthesized, for example, by methods [A}, [B] and [C] shown by the

following schemes.



solvent. And next, the resulting conpound shown by the general fornula [8]
is dissolved in an aqueous sol ution of alcohol such as nethanol, ethanol
and isopropanol, and then treated wth; an ani on-exchange resin, followed
by an addition of 0.9 to 1.5 nole of an organic carboxylic acid (YH), and
distilled the alcohol off, the 5 mxture is again dissolved in an organic
sol vent such as nethyl ene chloride, 1,2- dichloroethane, ethyl acetate,
butyl acetate, propyl eneglycol nonomethyl ether acetate, nethylisobutyl
ketone and nethyl ethyl ketone, and then washegspith water, followed by
concentration under reduced gEgfAlre to gi V& Q?ound of the present

i nventi on shown by the gen&q&l %&%ao{ 11.9@‘2& he methodp{ B], a
conmpound Shoﬁ\{n y tzhe gene 3) [7] is43 ol ved in ah, ether such as
ethyl et her RisapiBpyl ether, tetrany (’) uran and 2, 2- diRferdyt €F86% or in
a mxture of th E7]solv s wth a hal ‘Agenat ed hydrocarbon g#olvyent such as
nmet hyl ene chl ori de,” net hyl en AReE, 1w 4ichl or oet hane an | or of orm
or an aromatic lydrocarbon sol ven ch as benzene, toluene and xyl ene, 15
f ol | owed byattg dRiMedn of aGrignarLt ¥Mry RBMgA) in a r ]'atio of
0.5to 3 to ;u cHaplound shown by t e]gener formula [7] 18]t o 100 t,
if necessary inythe presence of a catalyst such trimethylsjilyl triflate
and chl oronget hygssil ane, and then reacted at 0 to 1007°C for 0.5 to 10 hours

with stirr ng. Af ter canpl etion of th eaction, ther ctilgn solution is
treated wilt R agpied\ls scrl-uﬁ-u'n—vl—h;}-gwyogeﬁe—ha-bide R&— Su hyds an
aqueous soNuti f. hydrogen bronide, &3l aqueous sol uti dr ogen

chl ori de and a\ri?]]aqueous sol ution of hydrogen iodide at 0 to C, to give
a conpound sho by the general fornula [9]. The resulting cohpound is then
di ssolved in, for exanple, nethylene chloride, nethanol, ethanol,

i sopropanol, water or a m xture thereof, followed by an addition of 0.9 to
1.5 nol e dWherein|4 apd Ajgrezachingignendenslybokglogen atoind M ¥\ metalcitormaRt, &3, at 0
to 50 " C far r 1 tyrring to give a conpound of the

pr esent irﬁé%%ngngsegt&ﬁgg@efs‘ﬁgh%g%%‘?egl formula M In the nethod [C], a
conpouhbd shown HRhethadoggeradomishben bylleafd A’ ingludes dbreekanvple, iy ddoraetod, it S
derivative nd Lewis acid in a 30 nol ar

u%:%% itnma rBD(I)ar r%tio of. dl to 50%
ratio of PFTETTE T8™s 40O LHBMa 280088 Y186 t for 0.5 to 24 hours with
stirring. The r @helmhétabaaipleowitby M iRbedetdfoviekimples alstlvel atdth, Ar gk A
carboxylic acid qngI\/p inanmlar ratio of 1 to 5 to the resulting conmpound
at -20 toai‘ﬁﬁ’aﬁf’ B Fom, ppotasgiugy gtam, g rupidivm atomy a gegivgn atom, etenpound of
the present inveaneilRis RQWIndNdds for example, AICl;, AlBry, FeCl,, ZnCl,, SnCl,, BF,,

10  Yb(OTf), Sc(OTi),, ete.

That is, in the method (A) , a compound shown by the general formula [7] is

dissolved in an ether such as ethyl ether, isopropyl ether, tetrahydrofuran and 1,2-
dimethoxylethane, a hydrocarbon such as hexane and heptane, an aromatic
hydrocarbon such as benzene, or in a mixture of these solvents with a halogenated
15  hydrocarbon solvent such as methylene chloride, methylene bromide, 1,2-
dichloroethane and chloroform, followed by an addition of either trimethylsilyl
trifluoromethanesulfonate in a molar ratio of 0.8 to 2 and a Grignard reagent
(R°MgA) in a molar ratio of 0.5 to 3 to the compound shown by the general formula
[7] at -70 to -50 C, or benzene or its derivatives (R?H) in a molar ratio of 1 to 10,
20  trifluoroacetic acid anhydride in a molar ratio of 1 to 3 and trifluoromethanesulfonic

acid in a molar ratio of 1 to 3 at 0 to 30 “C, and then, the solution is reacted at 0 to
30 C for 0.5 to 10 hours with stirring to give a compound shown by the general

formula [8]. When benzene or its derivative is used, they may be used also as a



16 general forrmula[l]. The sulfoniumsalt of the present invention is

useful as an acid generator conposing a chemcally anplified resist

conposi tion used in a production of sepdconductor elements and can al so be
exhi bited excellent effects as a cationic 5 photopol ynerization initiator.
(1) First, use of the sulfoniumsalt of the present invention as an acid
generator for a chemcally anplified resist conposition will be explained
below . The sulfoniumsalt of the present invention can be used al one as
an aci d gesdyentoAndhesady the remﬂtenenhlapoenﬂ shbentlsy CMgbmemk}ﬁﬁmhﬁd i8hes used
in 10 co h. ot her aci.d tors ecificall ul foni um
salt of tgglsgoq%ée(ggﬂ%ﬁg nv l}rﬁa’to ron’ l\‘/&‘%ﬁ OIHJI E'ﬂfﬁglaﬁamegﬁ t ﬁ% Oi

gener at or gensmpaha»lngnchthem‘akata@ wdt}ﬁmb]maﬁ excki iadbinlfdRRad &9 HROIINkfiavi ng

endi ng al S ovides. remarkably excellent effects as an acid
8 ener atg or. kf#r%%}lf gg’b‘d? §£ﬂ"? B’Fgé‘nt‘b‘f?ﬁé‘tﬁiﬁctaéydb@Iﬁséﬂd distidledtihealcpbel dfficheides,

f 1
R10- S & %X‘%ﬁ“ﬁzﬁ AELE Pl S SRATS G & Bt bt 12y o

al kyl gr oupichlo %nekydthglr @Gﬁ;ta@hdw‘tybylceﬂat)a i propylenggdper] ainohamatllyd dtheéd may
be straig a or _cycli udes n havi enerally
1 to 8 car gﬁﬁg’t m%lléhﬁl%i 1% arslép{)e %yiquy {/ﬂ é?é’ﬁplafl nbvagiger?g

group, an \eaﬂey,lfolgtnmxbby asncan{ratipy |un§éﬂ!:lsﬁluc@dl pré‘s@ﬁfé)tbyéwg hQdfpodid Bf i V!
group, an |sob é oup, a bse -butg g tert-butyl group, an
n-pentyl dré6tpt Yleq P bgihg ggnezal ‘B%rﬁﬁyl group, a tert- pentyl
group,10a neopentiyl tigy ewehocar[B Q%Yﬂpoﬁh'hﬁuﬂlovﬂp Hysﬂli@@éheﬁ'i %ﬂnupa $7] is

nmet hyl pent%TCJ rou - et hy entlv) group, a 2-di met hyl but yl group, an n

25 heptyl d 1 lar?ni %‘Bﬁ’éﬁ’t‘%}l agypthy etl@r»slé@rnmdt%ﬁhelg tetaphydrafuranemd! 1,8+ oup,
an isooct Ycilme%ﬂé't@lan@ o? &k a%‘i%hregf)f)%se @fl%fﬁdso\pftﬁp&’halgé ?d %yﬁy la?tp entyl

group, a cycl ohexyl group, a cycloheptyl group, a cyc P, et c.
The al kyl sghsup subloas mythqune shloridé.c mebhylene dmomek, d;2- d;chldrcet.hade iaiell udes

g;eahaVI n%hﬁ)qgﬁgﬁldr%nsaraﬁaﬁc%gﬁlbo%arb%%%nfv’enwhuc% asI bsensz eC Itcf)lluggtle LXd X))r(lerqgl 'fied

15  followed by an addition of a Grignard reagent (R*®MgA) in a molar ratio of 0.5 to 3 to
the compound shown by the general formula [7] at -10 to 100 C, if necessary in the
presence of a catalyst such as trimethylsilyl triflate and chloromethylsilane, and
then reacted at 0 to 100 °C for 0.5 to 10 hours with stirring. After completion of the
reaction, the reaction solution is treated with an aqueous solution of hydrogen
20  halide (HA’) such as an aqueous solution of hydrogen bromide, an aqueous solution
of hydrogen chloride and an aqueous solution of hydrogen iodide at 0 to 30 C, to
give a compound shown by the general formula [9]. The resulting compound is then
dissolved in, for example, methylene chloride, methanol, ethanol, isopropanol,
water or a mixture thereof, followed by an addition of 0.9 to 1.5 mole of a salt of an
25  organic carboxylic acid (YM), and reacted at 0 to 50 C for 0.5 to 20 hours with
stirring to give a compound of the present invention shown by the general formula

[1].
In the method [C], a compound shown by the general formula [7] is reacted
with benzene or its derivative (R®H) in a molar ratio of 1 to 50 and Lewis acid in a
30  molar ratio of 1 to 10 to said compound at -20 to 180 C for 0.5 to 24 hours with
stirring. The resulting compound is reacted with a salt of an organic carboxylic acid

(YM) in a molar ratio of 1 to5 to the resulting compound at -20 to 100 C for 0.5 to

24 hours with stirring, to give a compound of the present invention shown by the



17 isopropyl group, an isobutyl group, a sec-butyl group, a tert-butyl
group, an isopentyl group, a sec-pentyl group, a tert-pentyl group, a
neopentyl group, an isohexyl group, a ggnethyl pentyl group, a
2-met hyl pentyl group, a 1,2- dinethylbutyl group, an isoheptyl group, a
sec- heptyl group, an isooctyl group, a 5 sec-octyl group, a cycl opropyl
group, a cyclopentyl group, a cyclohexyl group, a cycloheptyl group, a
cycl ooctyl group, etc. Specific exanples of the diazodisul fone conpound
shown by t grnegelfermmlalilor mul a [ 10] includes, for exanple,

bi s( et hyl sul f ony I t han bi s(1- nethylethyl sul.fonyl)di.azonet hane,
bi s(1, 1- di met hy et%%/?‘élﬁrﬁ‘gﬁyﬁa?t % tﬁ&{%f%ﬁgye%&n 1®userul as :Xn acid generator

bi s(cycl oheiypesing anyhgriicallp rehplafiel reithebmpbéi®ivi! uded in a production of

met hyl et hyl sul f onyl di gzomet hane, nethyl sul fonyl - 1, 1-di et hyl et hyl sul f onyl
di azonet hatf ,lcﬁﬁ%‘%‘g??‘sﬁkﬂ ComedsH beierbibiied exselenteffests as mytatignieony| -
1- et byl efthacbsllhenyathpzonmRane, ethylsul fonyl - 1,

1-di met hyl et hyl sul fonyl  di azonet hane,
et hyl sul f oryld cy dFisstexisesef thasufonivonetaitané, thei Yesentameumitioonys )arl Scid

di azonet hane, thyl ethl sul.fonyl ~.1. 1-di nethyl.ethy] sul fonyl di azonmet hane,
1- net hyl &WF%?IF P‘%r@ﬁ@%f%ﬁe@?gﬁq ’Eﬁ*ﬂflg&?’é’?ﬁ Pﬁé{‘%{aﬁﬁﬁﬂp ned bglagt hy| et hyl
sul f onyl cycl ohexpies sulfommiyhiade oife \RGentAROMELGH ban bOTusBX aHeCas Bh Seit

met hyl et hyl sul f onyl ) di azonet han, _bi s(1, 1- di met hyl et hyl sul f onyl ) di azon®et han,

bi s(cycl orRERFFaarf SAYPYe a%'i?etenhﬁn%ﬁ(de effeeisecam] be e¢xpeeted] wign used in
di met hyl etdydsssadaM Wil o8RG A Ane RIS L YGIRIRXM| S Uhd meér,%ﬂina-’ss’ﬁe&é‘ are

nmore preferable, and when these conpound ‘are used in conbination w a
sul f oni umpreggnt 1wpyentinn, prheneysed jinveembinatjiorewitdl 4re atidefehecttor gamerbtingxpect ed

in view of i Of. tion of fimne partigles d _various .resi st
per f or mnc@%ﬁﬁg%ﬁ%s ki %13 g(gdg?@%éj & erRrgpd 21 Bns) igé%eflﬁtj’go“’r“?ﬂwwr%ﬁiﬁ?so n of
25 tri phengsukildyienealleahetfehtead hnacidaeharget.e with bis(1, 1-

di et hyl et hyl sulf,onyl ) di.azgnet han, triph | sul fonium, = .

pent adecaf | uor oc;lté}eaﬁb%f)@su&ﬂ% c?)’f‘B‘("éVi:ﬁBﬁlg‘{ﬁsg | o R Y gaLion niwchdgs, for

tri phasy| suthinpie, wite BREWH bO iR gelesanfamala pyol:h

bi s(1, 1-di et hyl et hyl sul f onyl ) di azonmet han or tri phenyl sul foni um

per fl uorododecangute w th bi s(cycl ohexyl sul fonyl) is exhibited excellent
efects 30 specifllcally lhs a chenmically amplified resist. The anpunt of the

sul foni um d&it—o preseR! Y nJdMion to be used in a single use is

generally 0.1 toollo o preferably 0.5 to 5w %relative to a resin
2

(wherein, R' and R" are each independently an alkyl group.)
The alkyl group shown by R' in the general formula [10] may be straight
chained, branched or cyclic and includes one having generally 1 to 8 carbon atoms,
20  which is specifically exemplified by a methyl group, an ethyl group, an n-propyl
group, an isopropyl group, an n-butyl group, an isobutyl group, a sec-butyl group, a
tert-butyl group, an n-pentyl group, an isopentyl group, a sec-pentyl group, a tert-
pentyl group, a neopentyl group, an n-hexyl group, an ischexyl group, a 3-
methylpentyl group, a 2-methylpentyl group, a 1,2-dimethylbutyl group, an n-
25  heptyl group, an isoheptyl group, a sec-heptyl group, an n-octyl group, an isooctyl
group, a sec-octyl group, a cyclopropyl group, a cyclopentyl group, a cyclohexyl
group, a cycloheptyl group, a cyclooctyl group, ete.
The alkyl group shown by R" is preferably branched or cyclic and includes

one having generally 3 to 8 carbon atoms, which is specifically exemplified by an



anount in a chemcally anplified resist conposition, and in a case of

conbi ned use 18 with other acid generators, it is generally 0.05 to 5 w 9%

preferably 0.1 to 3 wt % relative to ojya resin anmount. The anount of

ot her acid generators to be used is generally 1 to 10 wt % preferably 3

to 7w %relative to a resin anount. The sulfoniumsalt of the present

I nvention generates an acid by irradiation 5 with not only deep ultra

violet ray and KrF excinmer |laser but also with i-line, ArF exciner |aser,

F2 | aser (is&ropy) graipecan dsphwérmenups of tsexxbntyl. grolp, aheeitdaltyly gesqy, i 44 ed

resists in_whi he sul foni um,salt of Ehg rezent i nvention is used are
VEPPYH

t
classified S?I?ﬁngy O BEUP! PSR OB &t EXAPt h deppity] $EOUR yY

resist is ischahl ygrbiup] ded simethyPe@fldonetp s 4 eﬁixﬁéth?m@n%rlcwery sipesist.
10 The pos%.tive M 2 conponents resist consists of one or nore kinds of
pol ymers (Hpethd 8’; BRPYh aPelsaler}yh B @ 98- hspbl Brove dedweetyd @ret e i n an
al kal i ;e dR¥eLSRiReus 04 Wt t4 id, .0 r i nds of
sul fonium sal ?E égf ]f§he gr egreo?%ﬂ ?m@ﬁtdl ggc,lgé)er?gﬂogﬁ#gf & %}10 sexg#)ggoc%d 4

gener at or syslebeptybgravpea cpdenstydlgrbap,raié.a [ 10] menti oned above, and

optionally used dasi.c c0 und, ,,aci.di c,15 conmpound, ultra violet ray

absor ber, surfac éar%]]tﬁcaeﬁ{ ms)pg‘fs\/gwhedfi§a§8ﬁi\7flﬁﬁnetnﬁ%r§3°u’ld;ﬁ%%ﬁg’é’. thengensgal 1 ve
type 3) c \%h rfpngel_at S[lO]ﬁSiEllﬁlud_GQnEszt(;&(l?(ﬁliple,nGai@(@t}’fmélﬁfdﬁbndlsii&fomeﬂﬁéﬂae Togs(f.Or
resins i C 0 i.n an al kal i ne_deyvel opi ng sol ution, one or nore
ki nds of @%@6@@5?? Thiargmetiaaen Bt bilrimethyesllswéonyo digzeraetheseme
sol ublie i bigBycsherylsalbAA)dRehRhAg Sol ution by an acti qRe.@f1dfiragl. g one

or nmore kinds of sulfoniumsalts of the present invention, oOne or nore

ki nds of deetgyiséhdpalfenyidiapemethapg, t he Jaetdwisulfoaylnlildimetiylethslsaponpinal | y
used basi G;SRMRRHAL s T B abgar be )

sur fact ant ]and sol vén?ﬁgﬁ{syg% @’Pﬁ%@ﬁ%ﬁ’%ﬁ%‘gﬁ’g‘ﬁdﬁ%’% @eheg%ﬁygséﬁ%i%lel'r esi st
consi sts ahetbplethylsuifonyldinzatsetbingol yreshpls@ifonyl25 rBidimpthybéthilsuifosgll ubl e

the pol yma it tEEe SR Rl Rl S pe P BRI oY diriiea Sl
i nsol ubl e diavoarethake| i meetiplechioplfary1901-dim&ahylet@sAforydifzdththane 1-
sul fonium s ht of ]%he r entl i nvent.ion, one or nore kinds of acid
gener at or §“‘% S{Sﬁﬁh%?/“ ‘H‘é’l‘%éﬁg?’é}f Sul?od’ry pzpmetgpne ng 8pdi ondt}-gimetbylephyi
conpound, salfolyleydsHERPIAHonyifaz8m¥idnel I ANove30 a[DSOfRET exSMbiACT B3f1.and

sol vent di ssol vi ngi t hese conpounds. The POl ymer (or a resin) wth pending
protect | ndneé wrﬂy syiqwbdipgomethas, ¢ bis(1,1-dimethylethylsulfonyl)diazomethan,

bis(cyclohexylsulfonyl)diazomethan are preferable, bis(1,1-
20  dimethylethylsulfonyl)diazomethan, bis(cyclohexylsulfonyl)diazomethan are more
preferable, and when these compound are used in combination with a sulfonium
salt of the present invention, excellent effects can be expected in view of prevention
of generation of fine particles and various resist performances.
That is, the acid generator consisting of the combination of
25  triphenylsulfonium pentadecafluorooctanoate with bis(1,1-
dimethylethylsulfonyl)diazomethan, triphenylsulfonium pentadecafluorooctanoate
with bis(cyclohexylsulfonyl)diazomethan, triphenylsulfonium perfluorododecanoate
with bis(1, 1-dimethylethylsulfonyl)diazomethan or triphenylsulfonium
perfluorododecanoate with bis(cyclohexylsulfonyl) is exhibited excellent efects
30  specifically as a chemically amplified resist.
The amount of the sulfonium salt of the present invention to be used in a
single use is generally 0.1 to 10 wt %, preferably 0.5 to 5 wt % relative to a resin

amount in a chemically amplified resist composition, and in a case of combined use



in an al kal i ne devel opi ng solution by an action of an acid includes one
shown by the follow ng general formula [11]: 19 R12 R13 R14 R15 eCCH)r
| -CH2 | CH2}~ H | g [11] R2 R?1 R16 |gOH R19 O c-OR18 R17 (wherein, R12,
R13, R14 and R16 are each independently a hydrogen atomor a nethyl group,
R16 is a hydrogen atomor an al kyl group, R17 is an al kyl group and R16 and
R17 may formaliphatic ring together with a carbon atomto which they are
bound, R19 is an al kyl group or an aral kyl group; R19 is a hydrogen atom
an al kyl gwithpthana@'d abkmyorg,rimd@gemraﬁyr(mwm o wtranytedorgblyr @Upo 3awt %

t et rahydr of Brany a te buto onyl rou
tgr'[aa?/rylrgf rbon?ﬁ/ %SI&%}BB““ 1740} AR gfa%f?‘ Bmﬁa%n% &,POOKQ? “@?‘Béﬁ‘p a
pi val oyl oxgengf4llipl 6F 1@wt 6, tor&fetably 836 oy ds el 35 % B5iamodRd0 s a

hydrogen atom or_a c no group R21 is a cyano group or a carboxyl group
m%. ch may have ’%‘L?o%*t onjjpgalt of theprapantgnugniion genepatasanaed hyimsdiataod r i s

a nat usal wgh HegBEILy dé%&)cﬁ'ih‘i' Blet ?ﬂiax@& %W&xé&?ﬁ&?r% ?1&%9@5 whehei +H$]LQ AV

OSg/ r +t +e+g 50. 3, “and 2<r +e+g/ r+t +e+g50 group shown by
R 6, RL7 mxdinmadaser, th\sqeﬁiéﬁanlm)f electubma bpdrbjormeft X-tey. st r ai ght  chai ned,

branched or cycl ude e havin n lto ar bon at ons,
which is specif |1z:haelti fmelﬁagr?zp?m?ls%%{]ﬁ 1948 g’#ﬂ%ﬁl tgﬂﬁo‘ﬁ‘hf%mé‘ﬁ“ ETlﬁﬁfﬁber%’i?ﬁen 15 an
n- propyl gnoeertionsis USsd)pre)ﬂyésﬂ}jéd)impo péditine b}tﬁey.dncntlié%laﬂ,ve 85pd :ﬁﬂbu{emost&ﬁ‘féup, a
tert- butyI ou as ut roup, an n-penty roup, an isopenty

group, a gb"e“ﬂﬁe ‘t?ﬁ’@bg“" dtlﬁ'F‘t B‘HHP?FPB”QS? BRAbSt aél%r%@ﬁ&wptsgrreéﬁb a

n- hexyuo group Ahel PNV by @ 2URmpdneRRC rdbeotYdonSHstd Bf oﬂe to?rﬁlopeem/ﬂdsg&puij a
1- nethylpentyl group, a 2-nethylpentyl group, a 3-nethylpentyl group, a
cycl opr opyolEReFSplor aresing) gpidh t Bandipe iyotesting cgronpxytb kpcows, sol@lleetrc anThe

al kyl gr oy sliVbvRpRlSsdiitorP By Sh a2t bt £ 2kidC6he & RBBHAL0s SYif niGm

salts of the present invention, one or more kinds of acid generators shown by the
general formula [10] mentioned above, and optionally used basic compound, acidic

15 compound, ultra violet ray absorber, surfactant and solvent dissolving these
compounds.

The positive type 3 components resist consists of one or more kinds of
polymers (or resins) which is soluble in an alkaline developing solution, one or more
kinds of dissolving-inhibitors with pending protecting groups to become soluble in

20 an alkaline developing solution by an action of an acid, one or more kinds of
sulfonium salts of the present invention, one or more kinds of acid generators shown
by the general formula [10] and optionally used basic compound, acidic compound,
ultra violet ray absorber, surfactant and solvent dissolving these compounds.

The negative type resist consists of one or more kinds of polymers (or

25  resins) which is soluble in an alkaline developing solution, a cross-linking agent to
cross-link the polymers by a heat treatment in the presence of an acid to make
insoluble in an alkaline developing solution, one or more kinds of sulfonium salts of
the present invention, one or more kinds of acid generators shown by the general
formula [10] and optionally used basic compound, acidic compound, ultra violet ray

30  absorber, surfactant and solvent dissolving these compounds.

The polymer (or a resin) with pending protecting groups to become soluble
in an alkaline developing solution by an action of an acid includes one shown by the

following general formula [11]:



and includes one having generally 1 to 10 carbon atons, which is
specifically exenplified by a nethyl group, an ethyl group, an n-propyl
group, an isopropyl group, an n-butyl ﬂ£oup, an isobutyl group, a
tert-butyl group, a sec-butyl group, 0 n-pentyl group, an isopentyl
group, a sec-pentyl group, a tert-pentyl group, a neopentyl group, an

n- hexyl group, an isohexyl group, a sec-hexyl group, a tert- hexyl group, a
1- net hyl pentyl group, a 2-nethyl pentyl group, a 3-nethyl pentyl group, an
n- hept yl group,Fﬁ@ |sohepty 1group, a sferyheptyl group,sa tert-heptyl

group, 5 a 1-netjhyl heptyl gqoup, a 2-ne theptyI gro , a 3-nethyl heptyl
group, a 4 OHPC

tert-octyl groug, an -
an n-decyl gr i
group, a cycl
cycl ooctyl grQ

12} y yl[1@}oup, a
grouﬁ an |sonod?l rou sec- nonyl group,
rt-decyR? b a cycl opropyl
group, a cycloheptyl group, a
group, L | odecyl 10 group, etc. The
aral kyl group giown by R18 oenerally 7 to 10 carbon atons,
which is speci/f Bé&lly exenpllﬁﬂéd by a beR2Yyl group, a phenethyl group, a
phenyl propyl ~ur }g The al koxy group shown by R19 nmay be straight
chai ned, branchgd S) cycllc 15 and includes one having generally 1 to 6
carbon atons, wmith is specifically exenplified by a nethoxy group, an
et hoxy group, an n-propoxy group, an i Sopropoxy group, a cycl opropoxy
group, X120 RUR14 ] rou tert - but rou
sec- but oxy(u’g?%% Hagﬁ -gen%{z} I %x@l%g ragﬁén £ nlggrb&ﬁt}wd&ﬁfng? 8 EPeth%
cyc: OEent |>dromy lg‘F wwhydmgﬂn?emltﬂm @lkghlarou@nRi”Sl@WMkS’wro@ﬁ(ﬁiﬁ, Raland
cycl ohexyl.ox a 1-net 0X roup, met hyl hexyl oxy
gr oup, cl9 }é}‘?é' @Uﬁs%p?‘@&‘ﬁtmlﬁ toﬁetéf?% Plcé‘ F%Wllllfé‘ythﬁ&\?ée bound,
substit uer‘R‘% 1§d}mﬂkybg’rou82)r annNEhIkgEaroup; RKY h }ﬁﬂ?éﬁ%n a?%oxli’xr hHQﬁﬂrl kb %' ic

hydrocarbon group and a nevalonolactone roua' group may be
strai ght XY EOUByr R HEFRRY JEPPYEGRY PRy grrnp: Ade absdrof@amb)xmmwg agtewer al |y

l1to38 Carﬂ%@&y‘%&%ﬁylo% Igﬁh.lp' a tgﬂe&hf’lbff’éak'yoWrbﬁ%@b@zo@lor%%% a8 Oup,

an ethyl group, an n-propyl ?roup an 1sopr
group, an agety xy I grgvmlﬁpplvah)y XFLEXOYP oyRdert: blaioxman‘bdnyﬂlylbtfgﬂwpgroapsﬁff’- but yl

Pert - pent ot LPansth S4B s ot BARETRY s TRy pBaB R LRShE B ielp

group, an maohaxe Bulg&ttltuqmtsat S(Band g are 0 or a natural number and r is a natural

10  number, providing that 0=r/r+t+e+g=0.5, 0=e/r+t+e+g=0.3, 0=g/r+t+e+g =0.3,
and 0.2<r+e+g/r+t+e+g=<0.8).
The alkyl group shown by R'®, R"” and R" in the general formula [11] may
be straight chained, branched or cyclic and includes one having generally 1 to 6
carbon atoms, which is specifically exemplified by a methyl group, an ethyl group,
15  an n-propyl group, an isopropyl group, an n-butyl group, an isobutyl group, a tert-
butyl group, a sec-butyl group, an n-pentyl group, an isopentyl group, a sec-pentyl
group, a tert-pentyl group, a neopentyl group, a n-hexyl group, an isohexyl group, a
sec-hexyl group, a tert-hexyl group, a 1-methylpentyl group, a 2-methylpentyl group,
a 3-methylpentyl group, a cyclopropyl group, a cyclopentyl group, a cyclohexyl group,
20 etc. '
The alkyl group shown by R'® may be straight chained, branched or cyclic
and includes one having generally 1 to 10 carbon atoms, which is specifically
exemplified by a methyl group, an ethyl group, an n-propyl group, an isopropyl

group, an n-butyl group, an isobutyl group, a tert-butyl group, a sec-butyl group, an



30 hexyl group, a tert-hexyl group, a 1-nethyl pentyl group, a cycl ohexyl
group, an n- heptyl group, an isoheptyl group, a sec-heptyl group, a
tert-heptyl group, a cycl oheptyl gr oupg, an n-octyl group, an isooctyl
group, a sec-octyl group, a tert-octyl “group, a cyclooctyl group, etc. 21
The bridged alicyclic hydrocarbon group is one having generally 7 to 12
carbon atons and includes, for exanple, an isobornyl group, a norbornyl
group, a 2- adamant hyl group, a 2-nethyl-2-adamant hyl group, etc. Specific
ex?rrFl esI om-pﬁnwl mﬁypﬁeansihm/tﬂdyﬁtd&& geser-péntybigroi 4 kdit-pertyldeour) a

pol y(p- |-ethoxyethoxystyrene/p- roxystyrene),

pol yp- 1- et‘h%’;?%%ﬁ&{%%ﬁ%ﬁg}‘*ﬁy Pﬁ 0@3?9%%5(2/@%59‘%& SERIDGR) EYWR e fpert-

pol y( p- 1- elidxgk @b Xy Ity flddty]l group, a 2-methy1£)entyl group, a 3-methylpentyl

hydr oxyst yrene/ p-tert-but oxycar bonyl oxystyrene),
pol y( p- 1- ETABRyAEY HrdLYSH grapean isoheptyl group, a sec-heptyl group, a tert-heptyl group,

hydr oxyst vy angbis 4 Py 8! e ;
pol y(p-1- et hoxi/g}ytfl]%(ﬂ;glt g%l%é%p?%é%mtp\gl Ex%)up, a 3-methylheptyl group, a 4-

hygr oxysth ynetiy lp"—ptt!el; groﬁn,g wyletmtﬂogmh;maﬂnwomm tgyoene) terpﬁbtypgfiodk() an n-
et hoxyet hqxyst yrene/ p- hydroxyst yrene/ p-i sopr opoxyst yrene) , pol yp- 1-

et hoxyet hoxygi é?cgur?é/a%- ﬁ%‘?n iﬂ?‘gﬁ’e&hg? 57 gﬁ?fﬁ?%é&Pif{eégleéfougoﬁép@‘idecyl
et hoxyet haprysp,y4 eas/dechly gicayy at eycRPedHy Rirvap, 0 lcPuySd ity E BRdup, Pog%g(gfe;{yl

et hoxyet hoxystyr eng{ - hylcjir oxystyrene/tert-butylacrylate), polyp

et hoxyet hé¥ g‘éﬁ’y‘f‘ &X PBQW BEUPs 13 FEqiectylagronan ehgclanepyhgegup, sokygiodecys
et hoxyet hgxygs, Wiene/ p- hydr oxyst yrene/ i sobornyl acryl ate), poly(p-1-

et hoxyet hoxyst yr ene/ p- hydr oxyst yrene/ cycl ohexyl acryl ate), pol yp-1-

et hoxyet hoxyst yridwertsllgl drrewy showanky Ret foy bmehhuingygeneedlly Fotoy ({-carbon

et hoxyet h y - ! : e t-butylacryl at ol yp-1-
et hoxyet h%%@%’y{?g&g %%%ﬁgéﬁ %‘%ngﬁgt}%{ é& eanngélﬁzgé & (gl#iil Y ﬁf/%{eéﬁgf ,éf %‘g’r Wp- 1
20 phenylpropyl group, etc. ,

oL powy et NoxXY StYREDGHRAE BRI 67 RiShy B0 Shhidli R4 bt 3F ok @
1- et ha&y etalndx jtsdyes nexen hyihoxarr XL NEL6 L6/ IR ARMTRIGh O NhRET AN8FCHHIBL) |
poly(p- 1-et hoi}(ég‘@ oxystggﬁhene/ p- hydr oxystyrene), poly(p-

| - et hoxypP&PBR rShel FRELROXH BXQWR-y ABNBYNGRY eftONBy taFk AsPEPPE¥IE )group, an

pol y(p- 1- edopespdrly QReuY,Sd ¥y @ipRbPoxy group, an n-butoxy group, an isgbutoxy group, a
hydr oxyst yrene/ p-tert-but oxycar bonyl oxystyrene), polyp-1 2§l P
et hoxypr oﬁﬁ%ﬁ%‘ﬁ?’%&f@l‘&%%r@?@t groun eAp ntnentEl bXstigopy r am jdopanytyloxy emep,
R R TV —
pol y( SOI - €yeUIp el ipetixyiperivloxy gyoum o/ Ismitigd boxyddxyregrnep eit.er t -

" eyel ahtxyl oxyATRSSbRitent ofa corborsli peid vhich e bpye substituents shown by
R* includes an alkyl group, a bridged alicyclic hydrocarbon group and a
mevalonolactbne group.

The alkyl group may be straight chained, branched or cyclic and includes

25  one having generally 1 to 8 carbon atoms, which is specifically exemplified by a
methyl group, an ethyl group, an n-propyl group, an isopropyl group, a cyclopropyl
group, an n-butyl group, an isobutyl group, a tert-butyl group, a sec-butyl group, an
n-pentyl group, an isopentyl group, a sec-pentyl group, a tert-pentyl group, a
neopentyl group, a cyclopentyl group, an n-hexyl group, an isohexyl group, a sec-

30  hexyl group, a tert-hexyl group, a 1-methylpentyl group, a cyclohexyl group, an n-
heptyl group, an isoheptyl group, a sec-heptyl group, a tert-heptyl group, a
cycloheptyl group, an n-octyl group, an isooctyl group, a sec-octyl group, a tert-octyl

group, a cyclooctyl group, etc.



but oxycar bonyl oxystyrene),

pol y(p-1-cycl ohexyl oxyet hoxyst yrene/ p- hydroxystyrene 30

/ p-tetrahydropyranyl oxystyrene), 21

pol y(p-tert-butoxystyrene/p-hydroxystyrene),

pol y(p-tert-butoxycarbonyl oxystyrene/ p- hydroxystyrene), poly(p-

t et rahydr opyr anyl oxyst yrene/ p- hydr oxyst yr ene),

pol yp- hydr oxystyrene/ styrene/ tert-butylacrylate),

pol y( p- hydr oxyst yFrenkxidgedr alinytlie hydeoyitaar gloap 3 onpday(ry @éherally 7 to 12

hydr oxystyrene/ st yrene{ 1- hyl cycl ohexyl acryl ate), pol y(p-hydroxystyrene/
s%/yr eng/ ng??gp%lh8{°§ﬁ %’hC{e‘é](? 8511185 anﬁ’&? p-%WLMiEWﬂé/@?WBH@@W@E@ yl - 2-
adamant hy| adanya:ethe) gfoQpy4 R-nlethgl ¥la@xin@h B0 by, @8€/ p- hydr oxyst yr ene/ p-

tyl oxystyrene), pal - 1- benzyl oxyet hoxyst yrene/ p- hydr oxystyrene/ p- 5
gggt ¥| Oiz st )}Cr ene‘ggeggig?/eg{?gmles of tge pol))/'mer shzwn){)y the general formula [11] include

1- (3- cyel . JATe R r - carbonyl oxys,
RPN L L s e T i e A D R e B G
Xystyr ene)hydeomstirmne/pnbrmmttbmtgafen?)mhor ml)r e ﬁobﬁ(ﬂa-ahgxﬁtylﬂb)@sw%ﬂ&p-
ol ynmers sed al.on ht. (MM, of .the pol ymer wn e

el oht - ava refistBEi Rttt gt v Rrd Pobfor thaiet s trzeusse:

t 050, 000, Iprdebeistyreye/p,t@fahydroghradloxybiytrend)! efpahail1VetRoBR0hdx9 st3Pe R 0-

/ Mn) of the ogyner shown by the general Mol ecul ar wei ght dispersion (Mwv

*]} dggx 5 bygoxygarh

for mul a[ 12¥ Brene(pitpri! anylmethylaxygiyrene), 0 to 2.5, nopay(-1-
pr ef erigbl Yetﬂm@eﬂ%x}s@rene/p-hydroxystyrene/p-isopropoxystyrene), poly(p-1-
ethoxyethoxystyrene/p-hydroxystyrene/p-benzoyloxystyrene), poly(p-1-
ethoxyethoxystyrene/p-hydroxystyrene/p-pivaloyloxystyrene), poly(p-1-
ethoxyethoxystyrene/p-hydroxystyrene/tert-butylacrylate), poly(p-1-
ethoxyethoxystyrene/p-hydroxystyrene/2-adamanthylacrylate), poly(p-1-

15  ethoxyethoxystyrene/p-hydroxystyrene/isobornylacrylate), poly(p-1-
ethoxyethoxystyrene/p-hydroxystyrene/cyclohexylacrylate), poly(p-1-
ethoxyethoxystyrene/p-hydroxystyrene/methylmethacrylate), poly(p-1-
ethoxyethoxystyrene/p-hydroxystyrene/styrene/tert-butylacrylate), poly(p-1-
ethoxyethoxystyrene/p-hydroxystyrene/styrene/tert-amylacrylate), poly(p-1-

20  ethoxyethoxystyrene/p-hydroxystyrene/styrene/1-methylcyclohexylacrylate), poly(p-

1-ethoxyethoxystyrene/p-hydroxystyrene/styrene/mevalonolactoneacrylate), poly(p-

1-ethoxypropoxystyrene/p-hydroxystyrene), poly(p-1-ethoxypropoxystyrene/p-
hydroxystyrene/p-tert-butoxystyrene), poly(p-1-ethoxypropoxystyrene/p-
hydroxystyrene/p-tert-butoxycarbonyloxystyrene), poly(p-1-

25  ethoxypropoxystyrene/p-hydroxystyrene/p-tetrahydropyranyloxystyrene), poly(p-1-
isobutoxyethoxystyrene/p-hydroxystyrene), poly(p-1-cyclohexyloxyethoxystyrene/p-
hydroxystyrene), poly(p-1-cyclohexyloxyethoxystyrene/p-hydroxystyrene/p-tert-
butoxystyrene), poly(p-1-cyclohexyloxyethoxystyrene/p-hydroxystyrene/p-tert-
butoxycarbonyloxystyrene), poly(p-1-cyclohexyloxyethoxystyrene/p-hydroxystyrene

30 /p-tetrahydropyranyloxystyrene), poly(p-tert-butoxystyrene/p-hydroxystyrene),
poly(p-tert-butoxycarbonyloxystyrene/p-hydroxystyrene), poly(p-
tetrahydropyranyloxystyrene/p-hydroxystyrene),  poly(p-hydroxystyrene/styrene/
tert-butylacrylate), poly(p-hydroxystyrene/styrene/tert-amylacrylate), poly(p-



The polyner (orthe resin) soluble in an al kaline devel oping solution is,

for 15exanple, one shown by the follow ng general fornmula [12]: R12 R13 R14

RI5 -CH2 t -( -CH2 e) , ( H or- [12] CH hl ° R16 O -OR18 R17 | OH

R19 R2 R21 (wherein, r', e and g are %2or a natural nunber and t' is a

natural nunber, providing that Gsr'/r'+t'+e'+g' SO0.2, 0Se'/r' +t' +e' +g' SO. 2,

059" /r' +t'+e'+g' S0.2 and O05r'+e' +g'/r' +t' +e' +g' SO. 2, R12, R13, R14, RI16,

R16, R 7, R18, R19, R20 and R21 are the sane as defined above.) 20

Specific e&ﬁmkmyme@n@ep@ﬂymhybhdmhne:&yyadrmt@ener al pblgbydrokistyrdnac! ude,

for exanpl | r QX ren ol 1- et hoxyet hoxyst yrene/ p-

hydroxysty%g e‘%%/rﬁ i Oac?% %{?%tg? hoxysP%}&&nlé—Y(Ho Y%ngﬁ% ?(éﬂﬁetﬁ’é(i)?

but oxyst yraem)anthsalamﬂaﬂe) et hoxyetﬂaw&td&ﬁaﬁmhMEﬁéﬂ%M{y@ﬁ%{yefﬁrsﬁé/p

but oxycar bon styrene), pol

et hoxypr op‘tﬁ?é@?’?%@ﬁé? hydrB‘i@i]é’t f}b@%}oxyz@%w(@e/p hydroxystyrene/ p-

1-i sobyt 0xyeR ne [ on thoxy
Jh&@é%tﬁﬁé )pBIy}ﬁy qr (9)&¥§15yérﬁgﬁ)r E(@Z({Xé%glﬁ%y%y}ﬁjdggﬁé e’ B)

styrene/ p- hy oxystyrene (p-tert styren
pol y(p- t eert-bfo Istyxym&t]yr enaid- hy grotp(y st-ethexyethoxystyrene/ p-

pol y(p-tet e/p hydr oxyst yrene),

pol y( p- hydﬁﬂ%’gy &Réhglpyatcetygﬁxﬁﬁ “butylacrylate), 5

polhy Ej p- hyd{ oxystmreeqpblsmeltrﬁmbtgerdse@moha%yﬂl aérﬁibmggfbﬁ of t¥d d'nom@iel the(l)}aof.

p- hydr oxyst yr ene_un in e above copo [s i or nore. nole %
relative to t he%ﬁi‘éam’fﬁ% m WY ‘ﬁ'%}éiaég@[%@éh? akolygpy shoyrmpy ofhet he
pol ymao shewsrddYoinigla [mqn.@ rg@hexfaqary@d)@o {ol 80 OOG'Sp?z@fe'rQb? PS5 1d %@%(Y Qﬁ %0 o

conponent s cheni cal l(lé fied 10 resist is generally 3,00
pr ef er abl Prstesgdy pd 50(?@(5)00m)re preferably 5,000 to 20,000, and its

di spersion (Mv Imaleélﬁalg@@&'hgldks}l)exjsicgl &@wﬁ‘t’[ﬁ) Olp{h%fp%ﬁﬁgély s}flow% lgyothze' gSéneral
formula [11] is generally 1.0 to 3.5, preferably 1.0 to 2.5, more preferably 1.0 to 1.5.

The polymer (or the resin) soluble in an alkaline developing solution is, for

15  example, one shown by the following general formula [12]:

1|{12 1|{13 }|{14 R15
- |
O OO Ol )y O CHY O —C e [12)
R20 R21
1|{16 OH R
O—C—OR!8
L,

(wherein, r', ¢' and g' are 0 or a natural number and t' is a natural number,
providing that 0=r/r'+t'+e"+g'<0.2, 0Se'/r'+t'+e+g'=0.2, 0=5g'/r'+t'+e'+g'<0.2 and
0=r'+e'+g/r'+t'+e'+g'=0.2, R R*® R™ R R RY, R R R® and R are the

same as defined above.)

20 Specific examples of the polymer shown by the general formula [12] include,
for example, poly(p-hydroxystyrene), poly(p-1-ethoxyethoxystyrene/p-
hydroxystyrene), poly(p- 1-ethoxyethoxystyrene/p-hydroxystyrene/p-tert-
butoxystyrene), poly(p-1-ethoxyethoxystyrene/p-hydroxystyrene/p-tert-

butoxycarbonyloxystyrene), poly(p-1-ethoxypropoxystyrene/p-hydroxystyrene),



nore preferably 1.0 to 1.5. Wi ght-average nol ecul ar wei ght (Mvy) of the
pol yner, shown by the general fornula [12], used in a negative type 3
conponents chemcally anplified 15 resé%t s is generally 1,000 to 30, 000,
preferably 1,500 to 10,000, nore preferably 2,000 to 5,000 and its
di spersion (Mv M) is generally 1.0 to 2.5, nore preferably 1.0 to 1.5.
The di ssol ving-inhibiting agent having pendi ng protecting groups to becone
soluble in an al kaline devel oping solution by an action of an acid includes
20 those shawip-bisobhexyethbrystymgntprmdrexystBiene), 14dolyp- I-dklchekR3Ryd0Ra2y [ 13]
(wher ei n, 2 1 n.acid |abile groyp. 4 R220 2 (wherein, R23 is a
hydr ogen a{%ﬂ%noe?p' YHRRFYRIY TRl PO #grt)ép‘ﬁﬁ’f}(ﬁtglen% OXY5tyIRDe), | Polx(Ae sane
as defi nedteabbm@x&ca[rﬂ&iyl@%%g@hap-h@@?oﬂy&y&&?e),sane a?oﬁ@%-&&?&ﬁ%@?ﬁa ﬁlT hg

ae an

acid | abile group shown by 2 in the general fornu 13], T14

[15] i ncl UEStyrens/p-ydrasvetyrena).er thobifp dwgdeanystymgne/styvene/teat-butylacrylate),
tert-anyl (R v st e R g r group, a tert-butyl group,
a tert-anyoffmg(rﬁo}ﬁ%, ayslﬁ e%%gié%%%%{%gy%ﬁ%qx{fg%ket hyl propyl group, a

1- cycl ohexyl oxydtdtid ofypehsplroxystyrens abnit \ih othyesliopke @polyperetis. SBRE CinbieC

exanpl es of the dissolvjng inhibiting agent shown by the general 10
fornul a [1’§])Iei/§5%ﬁ§§? L?%’req% ogﬁgpg,& 2, 2-bi s(p-tert-butoxyphenyl ) propane,

g, g- El SE p- t t f,‘r t -ng’gh%y@ﬁbbf)wbl@%%ﬁh&?gikhﬁr(mn&'z t}21e pol}(rmer shown by the
, 2-bis(p-tetr r opy y xyphenyl ) propane, 2, 2-bis(p- | '
1 ot Noxy CU8RORTHHY P 55 DEFAE Cybs criorghamepimeymipplo pavlfed
2, 2- bi19( p-rbsist RPNV RIHIV00, BFABABE 58H6 to 880 |l E%FH of
t he di ssol ving inhibiting agent shgvvn .by?y{ he geoner’aﬁo’?gﬁf%lrg%ﬁﬁg9 14@5
i ncl ude, ftOr20308npne itstdisppraiop dMw/Mip dx gemernily Jirb tchahe prefeiablypl Deot2.5,
but oxycar l}g&)élp%%pg@wﬂ_d{gef_g_ane, tris(p-tetrahydropyranyl oxyphenyl) net hane,
Weight-average molecular weight (Mw) of the polymer, shown by the
general formula [12], used in a negative type 3 components chemically amplified
15  resists is generally 1,000 to 30,000, preferably 1,500 to 10,000, more preferably
2,000 to 5,000 and its dispersion (Mw/Mn) is generally 1.0 to 2.5, more preferably
1.0 to 1.5.
The dissolving-inhibiting agent having pending protecting groups to
become soluble in an alkaline developing solution by an action of an acid includes
20  those shown by the following formula {13], [14] or [15]:

R
RZZO—Q-?‘Q—ORH [13]

CH,

(wherein, R?? is an acid labile group.)



tris(p- |-ethoxyethoxyphenyl)nethane, tris(p-

| - cycl ohexyl oxyphenyl ) met hane, 25 tris(p-1-isobutoxyethoxyphenyl) net hane,
1,1,1-tris (p-tert-butoxyphenyl)ethane, o4 1, 1,
1-tris(p-tert-butoxycarbonyl oxyphenyl)ethane, 1,1,1-tris(p-

t et r ahydr opyr anyl oxyphenyl ) et hane, 1,1, 1-tris(p-I-ethoxyethoxyphenyl)
ethane, 1,1,1-tris(p-I-cyclohexyloxyphenyl)ethane, 1,1,1-tris(p-15

i sobut oxyet hoxyphenyl ) et hane,

2,2,3-tris(p-tert-butoxyp@@@yl)-z nmet hyl but ane,

2,2,3-tris&§-tert 0 a\ycdrbo ¥ oxyphenyl ) - 2- nethylbutane 2,2,3-tris(p-
t et r ahydr ofR?P€ DTy 10— btORA®, [14]
2,2,3-tris(p-I-etnhaaset hoxjypheypd 2- met hyl but ane,

2,2,3-tris(p- I-cy yl g nw ) - 2- net hyl but ane, 2,2, 3-tris(p-1-

|sobutoxyethoxyphe 2 2-
di ssol vi ng |nh|b|t|ng age
exanpl e, 3, 4-di hydro-4-

pthyR byt ane, etc. 10 Specific exanples of the
shown by the general formula [15] include, for
di -tert-butoxyphenyl)-7-(tert- butoxy)-2, 2,
4-trimethyl -2H | -benzof ¢, 3, 4-dihydro-4-(2, 4-di-tert-

but oxycar bonyl oxyphenyl tert-butoxycarbonyl oxy)-2, 2, 4-trinethyl-2H1
benzopyrane, 3, 4-di hydro-4-(2, 4-di-tetrahydropyranyl oxyphenyl)-7- 15
(tetrahydropyranyl oxy) -2, §gezt ri net hyl - 2H- 1- benzopyr ane,

3,4-di hydro-4-[2, 4-di - (1-

et hoxyet h Bleal r N3 qpyLane,
3,4- di hygwg%%?&w, gl &O%Ih%ﬁgﬁ%l)c%}éﬁ '#etr?y ?%ta?%la'(l %ﬁ;nibngﬁe%I oxy) 2,
2, 4- tr|néb%%ﬂnﬂﬁﬁd&ﬁb@hibp?rane

3, 4-di hydro-4-[ 2, 4-di - (1-i sobut oxyet hoxy) phenyl ]-7- (1 i sobut oxyet hoxy) - 2,
2, 4- trinrehg_-2H- 1:benzopyr abdl; etc. 20 An anount of the dissolving

i nhi biting agent ] . general fornulae [13], [14] and/or [15] to
be used in a posi &ilanents chenmically anplified resists is
generally 5 to 30~ erably 15 tg 25 wt%relative to a weight of
total polynmer. The crQss 1Y agent[ ich cross-links polyners to nmake
it soluble in an 25% evel opi ng solution by heat treatnent in the
presence of an acid one shown by the follow ng general fornula

[16] or [17] :Rggo

(wherein, R* is the same as defined above.)
The acid labile group shown by R*? in the general formulae [13], [14] and
5 [15] includes, for example, a tert-butoxycarbonyl group, a tert-amyloxycarbonyl
group, a tetrahydropyranyl group, a tert-butyl group, a tert-amyl group, a 1-
ethoxyethyl group, a 1l-ethylpropyl group, a 1-cyclohexyloxyethyl group, a 1-
isobutyloxyethyl group, etc.
Specific examples of the dissolving inhibiting agent shown by the general
10  formula [13] include, for example, 2,2-bis(p-tert-butoxyphenyl)propane, 2,2-bis(p-
tert-butoxycarbonyloxyphenyl)propane, 2,2-bis(p-tetrahydropyranyl
oxyphenyl)propane, 2,2-bis(p-1-ethoxyethoxyphenyl)propane, 2,2-bis (p-1-
cyclohexyloxyphenyl)propane, 2,2-bis(p-1-isobutoxyethoxyphenyl)propane, etc.
Specific examples of the dissolving inhibiting agent shown by the general
15 formula [14] include, for example, tris(p-tert-butoxyphenyl)methane, tris(p-tert-
butoxycarbonyloxyphenyl)methane, tris(p-tetrahydropyranyloxyphenyl)methane,
tris(p-1-ethoxyethoxyphenyl)methane, tris(p-1-cyclohexyloxyphenyl)methane,



R240- CH2\ /CH2-OR24 N N N R240-CH2 \ CH2- OR24 [16] (wherein, R24 is each

i ndependently a hydrogen atomor a |ower al kyl group.) Res R25 [17] R25
(wherein, R25 is each independently a hygdrogen atomor a |ower al koxynethyl
group.) The | ower al kyl group shown by 4 in the general formula [16] may
be 5 straight chained, branched or cyclic and includes one having
generally 1 to 6 carbon atons, which is specifically exenplified by a

met hyl group, an ethyl group, an n- propyl group, an isopropyl group, a
cycl opr opyﬂrm@? éug)blléwmﬂm;ls'yhergﬂ)@mqihaaﬂ i 5odurisl | (p- tartslaﬁtoby;ihelnygéﬂiame a

tyl oup, a sec- _penty
Eg(ra(r)hpbu;y!tér’t%%%m ﬁierBg Xarggﬁ@ng ef)P' Eﬁ%ﬁsg ya g;crgpentyl gt &JHIS(Hn n 10
hexyl gromtrmpdrmmwéxyghﬁmlﬂ)etﬁegﬁeﬁc DA Wris- -Qiéfho eﬂ%{k&plfhﬁéxl’)' Gfike, @ 1-
hyl t en roup, cycl ohexyl g
Q?Loiypgpoﬁbﬂﬁ ﬁﬁ&cyq}g@}xy "%8 %’H@%’ﬁ gnfgrgup sh)c/)wn by R25 il éttelrSén 1-
formul g [Jizabd”f&}ye@ﬁm@bh%ﬂf&h&@' ned.o, EANGRLH. RitofifHlehil \dgg one
el

havi ng general | to 6 ‘carbon atons S spe anFi ed by
a met hoxy 232,6dpls(m®rhhuw1m)rb0@rlmheayﬂ)@meﬂp’dixq/tage oup, an |z,f2mﬁm1xy

Pert  but ot iaRRRo o RO Ron 12 e R0 R b s iy bdienty

i sopent y| dpettiydbiystana, mfsnﬁmm}uct«awmn@ymeﬂyiv 8- I?ﬁ%?’lm%%{nel @r@gmlrugg? ot
| roup, an 1-me entyl oxy g , .

Izgogg)é)él 19:(% b@&ﬁ%ﬂé"é‘yg g’f’ﬁ)s%)c(‘%/"c’)@é}{h‘}gcﬁwr‘ P?éc -agent shownpby %/he gener al

formulig [16] i |Si)|ebiﬁ€ efathp ﬁmtdf'tﬁfe lhé%oﬁnﬁ%}%(lﬁﬁftﬂ@y tt'%l’lb‘frﬂrﬂifngll%gen%ral

3,5-triazine, 27tr|s[1 oxynet h am no triazine,

2,4,6-tri sfflln%laSUE] nclydes dory m}gflﬂes Hydl)l&dﬁ%}&i dgtﬁt{bntcawphmyl) 7-(tert-

6- i 1,3, 5-tr ; 4 16 tr is |
5,43, grhiu%?:)iy%?oéﬁgiéhg%ﬂﬁqw %llel 3 5- trléz’iglzdn er%(Z{f gteE

butoxycarbonyloxyphenyl)-7-(tert- butoxycarbonyloxy) 2,2,4-trimethyl-2H-1-
benzopyrane, 3,4-dihydro-4-(2,4-di-tetrahydropyranyloxyphenyl)-7-

15  (tetrahydropyranyloxy)-2,2,4-trimethyl-2H-1-benzopyrane, 3,4-dihydro-4-[2,4-di-(1-
ethoxyethoxy)phenyl}-7-(1-ethoxyethoxy)-2,2,4-trimethyl-2H- 1-benzopyrane, 3,4-
dihydro-4-[2,4-di-(l-cyclohexyloxy)phenyl]-7-(1-cyclohexyloxy)-2,2,4-triméthyl-2H-
1-benzopyrane, 3,4-dihydro-4-[2,4-di-(1-isobutoxyethoxy)phenyl]-7-(1-
isobutoxyethoxy)-2,2,4- trimethyl-2H-1-benzopyrane, etc.

20 An amount of the dissolving inhibiting agent shown by the general
formulae [13], [14] and/or [15] to be used in a positive type 3 components chemically
amplified resists is generally 5 to 30 wt%, preferably 15 to 25 wt% relative to a
weight of total polymer.

The cross-linking agent which cross-links polymers to make it soluble in an

25  alkaline developing solution by heat treatment in the presence of an acid includes

one shown by the following general formula [16] or [17]:



tris(met hoxynet hyl hydr oxymet hyl )am no-1, 3, 5-triazine, 2, 4-bis [bis 5
(met hoxynet hyl ) am no] - 6- met hoxynet hyl hydr oxynet hyl am no-1, 3, 5-tri azi ne,
etc. Specific exanples of the crosslinging agent shown by the general
formula [17] include 1,2, 3-tris(nmethoxynethyl)benzene,
1,2,3-tris(ethoxymethyl) benzene, 1,2,3-tris(isopropoxynethyl)benzene,
1,2,3-tris(tert-butoxy)benzene, 1,2,3- tris(cyclohexyl oxynethyl)benzene,
, 2, 4-tris(met hoxynet hyl ) benzene, 1,2,4 10 tris(ethoxynethyl)benzene,

, 2,4-tris(isopropoxynethyl)bepggne, }%ﬁ,4-tris(tert- but oxy) benzene, 1, 2,
-tris(cycl ohexyl oxynet hyl ) henzene, ?, 3, 5- tris(nmethoxynethyl)benzene,
, 3,5-tris(ethoxynethyl)benZerne, 1,3,5- tris(isopropoxynethyl)benzene, 1,
, 5-tris(tert-butoxy)benngE&C}RFSﬂjgﬁﬁris(cyclohexyloxynethyl)benzene,
, 2- bi s( et hoxynet hyl ) be&neT™NL, 2 15 bi s(i sopropoxynet hyl ) benzene,

,2-bis(cy XY, met h I)bggkine, . 3- bis( et met hyl ) benzene, 1,
3-bi s(i sop?%ggyng% be‘h@ﬂ . -C%Iﬂs( c@iczlgghex?f@:ynet hyl ) benzene,

1, 4- bi s( et hoxynet hyl ybenzene, 1,4\ bi s(isopropoxynethyl) benzene,
1,4-bis(cycF@HékyKﬁHy%ethyl)benzeneﬂiabCT(Xﬁzénnunt of the cross-1Iinking
agent shown by the general fornula [16] 20 and/or [17] to be used in a
negative type chemcally anplified resist is generally 5to 30 w%

pr ef er abl vy, .0 gh . W% relative o the total amunt of th ol yner. The
opti onal | y(w}ég%gbgs i]%\%%ggr%ﬁggned] dleﬂécl?' ﬁ&gg,ro%e&at%?a% t}’,web? \/ EE‘B‘,F-) pi col i ne,
triethylanineqlggi-n-butylanine, tri-n-octylam ne, dioctyl nmethylam ne,
di cycl ohexyl nef hyl am ne, N-nethyl pyrrolidine, N-nethylpiperidine, 25
tri et hanol am.n triisopropanol am ne, dinethyl dodecyl am ne,
di met hyl hexadecyT™am ne, tribenzylamne, tris [2- (2-nethoxyethoxy)ethyl]

am ne, tetlianme :! moni [dlhydr oxi de, tetraethyl amoni um hydr oxi de,
tetra-n- butyaiioni um hydr oxi de, pol yvinyl pyri di ne,
poly(vinylpyridiﬁﬁ%nethyl net hacryl ate), etc. They may be used alone or in
conbi natign,of .twg,0or nore, 30 thereof. The optionally used acidic conpound
i ncl udes tHBEEPIRyER ’asseiﬂ[%‘t epgndently a hydregen atopq, 2 daweniadkoxymethyl
salicylic geupl) o-acethyl benzoic acid, o-nitrobenzoic acid, thiosalicylic
aci d, diphenolic_acid, succinimde, saccharin, ascorbic acid, etc. 28 The
optional |y used Tietlewey abvdterpany shoniyeR* incthedgenerdloformuianpl 6, mgy be

di azof fuorseRYNR chAifdaBREhEEF &Icﬁg' gnd Hidhd%Bne %%V%E&%@%Q[yopgd 6 %ar%loh 44 -

atoms, which is specifically exemplified by a methyl group, an ethyl group, an n-

RPRWRrAR R

l

propyl group, an isopropyl group, a cyclopropyl group, an n-butyl group, an isobutyl,
a sec-butyl group, a tert-butyl group, a n-pentyl group, an isopentyl group, a sec-
pentyl group, a tert-pentyl group, a neopentyl group, a cyclopentyl group, an n-

10  hexyl group, an isohexyl group, a sec-hexyl group, a tert-hexyl group, a 1-
methylpentyl group, a 2-methylpentyl group, a cyclohexyl group, etc.

The alkoxy group in the lower alkoxymethyl group shown by R? in general
formula [17] may be straight chained, branched or cyclic and includes one having
generally 1 to 6 carbon atoms, which is specifically exemplified by a methoxy group,

15 an ethoxy group, an n-propoxy group, an isopropoxy group, a cyclopropoxy group,
an n-butoxy group, an isobutoxy group, a tert-butoxy group, a sec-butoxy group, an
n-pentyloxy group, an isopentyloxy group, a cyclopentyloxy group, an n-hexyloxy
group, an isohexyloxy group, a cyclohexyloxy group, an 1-methylpentyloxy group,
ete.

20 Specific examples of the cross-linking agent shown by the general formula

[16] include  2,4,6-tris[1,3,5-bis(methoxymethyl)amino]-1,3,5-triazine, 2,4,6-



t et r ahydr oxybenzophenone, 9- ( 2- net hoxyet hoxy) net hyl ant hr acene, 9- ( 2-

et hoxyet hoxy) net hyl ant hr acene, 9- ( 4- net hoxybut oxy) net hyl ant hracene, (9- 5
ant hracene net hyl acet ate, di hydroxyfl avgpnone, quercetin, _

tri hydroxyfl avanone, 4, 4'-di hydroxybenzophenone, etc. The optionally used
surfactant includes, for exanple, fluorine-containing nonionic surfactants
such as Fluorad (trade nanme of a product of Sumtono 3M Ltd.), Surflon
(trade nane of a product of Asahi dass Co., Ltd.), Unidyne (trade 10 nane
of a produtris[bB, 55k let oxtynathyiaoning] - M8 trdazigd,r ade nane 0;2,@,6{11%1@51@5-@%
Dai ni ppon Lnk & Chem.cals,. | ). and.Eftaop, (tr.ade of . a product_o
Tohkem  Pr @%’BE?psox&BﬁgB?ﬁJ,a"b‘BPEg?Mr&%é“eg| %c‘bé',t“g@r%r%‘%ggfﬂ%hétogymppl |
pol yoxyet hy,B,@ﬂ@iaczﬁieyI2,4,61tﬂ6[1,,a,sibfe(cy%!brﬁsz}%ﬁ&m@e‘hyn)aﬁue&at1,9,%&%&11{&? ez?zt;,hsas' c
conmpound, acidic conpound, ultra 15 violet ray absorber and/or surfactant
i s gener al friF@edwspmethydhydroxymethy Daming 1i3,5-riaden1 t o 0.h5 MT@MlaEbhwe to
t he totsal [ | | {.st.. The.sol vent

nel udce, FarByIR i DEmBR L ATRE oA Mo Rim S e T SRR LR, e

acet ate, propyl efpegfig exdmplen ofiBtenyrbssiinkenrg agemo phdvendy ghy geterabfoonriliy |

cthyl 50 180 inded 5B Ry RIRE bR Bt nf 2 BEH RSy RETHD) beenoa o,
et hyl pyr uy2Beris(issgirbydxydretRylenyOie Pi ONBLR S, trxtteyl-bdoRPbBReHR! Opi gnage,

N, N- di net hyl formami de, N, N-di net hyl acet am de, cycl ohexanone, nethyl et hyl
ket one, 2-Y lg&p’glﬁngwg’?m@metby%q;p%%t oné: &4 trisethoymathpiieenzene,  1,2,4-

-butynel a f ONEp ABiri s di 18 ]
e i e A A

et hyl ene qiueDbensans.sopr opy| 1L.8tdniats(cydorexyipkyipethybbetiedene, etc. 1,3hese

sol vents I n conbi A nore thereqf, . An
am)\ljnt of r{?;ﬁg{?%gpﬁ?ﬁ# ggg%é%&g’ed i nng’Bb 'eﬁngq%zgl%&/&léﬁ%&i’? T80 esi st qigs5'

gener al | y t8istieppropaxiymethyljfreakeneabl y 3 1,8 5ris(teesbubxpbewiegb; of t afss- solid

[ Ki h St rther, for e pur,pose of realizing an
:JPt ?gyfi Ingg;%‘cgélgéeg’%?\%yg}eggl’r'llgbue&ze%e’ res oll’%'?’fsé’ﬁe%xﬁ'."fgmlwn?%r by lafr

i rradilt i dxﬁa(iubpfbpekﬁﬁéﬁ}@l)bam?b,or Ff21,:msi?si(dyerolheJ:ﬁg%fnftgyn?@ggz%%{ or slggj(‘j acet
resol ution.has, been prqposed (see, for _ exanple, - A- 9- in order to
forma patbﬂsgmtwyfn&‘m nZeReni n enbpRARIsgRroRAxHRethybhenzenec onpos deB-of

novol ac r esi(&cldNesyloipthb®GbBzeaB] ¥ t hiisy biliRetFBRRRERS b ANEeN C]l |y
bis(isopropoxymethyl) benzene, 1,4-bis(cyclohexyloxymethyl)benzene, etc.

An amount of the cross-linking agent shown by the general formula [16]

20  and/or [17] to be used in a negative type chemically amplified resist is generally 5 to
30 wt%, preferably 15 to 25 wt% relative to the total amount of the polymer.

The optionally used basic compound includes, for example, pyridine,
picoline, triethylamine, tri-n-butylamine, tri-n-octylamine, dioctylmethylamine,
dicyclohexylmethylamine, N-methylpyrrolidine, N-methylpiperidine,

25  triethanolamine, triisoprbpanolamine, dimethyldodecylamine,
dimethylhexadecylamine, tribenzylamine, tris[2-(2-methoxyethoxy)ethyljamine,
tetramethylammonium hydroxide, tetraethylammonium hydroxide, tetra-n-
butylammonium hydroxide, polyvinylpyridine, poly(vinylpyridine/methyl
methacrylate), etc. They may be used alone or in combination of two or more

30  thereof.

The optionally used acidic compound includes those such as phthalic acid,
succinic acid, malonic acid, salicylic acid, o-acethylbenzoic acid, o-nitrobenzoic acid,

thiosalicylic acid, diphenolic acid, succinimide, saccharin, ascorbic acid, etc.



anplified reaction, and then conducting a silylation reaction and a plasm
etching (dry etching), and the sulfoniumsalt of the present invention can
be used for the resist of this type. 5,dhe resist for surface resolution
is used in a state of a diluted solution, and ratios of anpunts of acid
generator such as the sulfoniumsalt of the present invention, the basic
conpound, the surfactant, etc. are the sane as nentioned above. An anount
of the solvent is, for exanple, generally 15 to 40 w parts, preferably 20
to 30 wt parts rEhaoptienally wmied tudtral vigled unay alfsottee Swluddscfurt eatmpl20 9l n t he

positive ty; ' for tface resol utiop,..the conposition of a_

cheni cal | yalgr%%fﬁlﬁﬁlz(%]ehega?’?ibaezogzyﬁérﬁi%l%q’st i ?4°b]r9é§h }é'mélﬁn betfshd- as it
is (in suteteatydregbbndophendiiep Cess9-(BniteHdlyemx R hyBSitBlackRe,r €Velged to a
positive ong Q%a sga%l tion), and an anount of the solvent to be used is
gener al | y ABOXYpthex ega'ﬂ%%t, ragepef or Sftymethoxypwoxyimephylasthracene; ve Bo t he
total @FOUMthedcehbe ' t I N gat.d esi st for
surface resolqtion,m?ﬁgngﬁﬁﬁgé???%%$g¥m%%ﬁgﬂ%nﬁggﬁﬁgﬁh§%?¥§?%gﬁggéFPFve
type resi sh4mdihydwonsbenzophenonaretbe used as it is (in surface resolution

process, a posi tfye esist.ls revers to,a negative one by .
silylation), andT Hz%noéit)r{r%%rlllp l?)éfeat %ué’?ascgﬁ"%/telﬁjt(ﬁ{%c?s’b@r lfé‘@g‘pﬁes fg*é‘%{éffea‘fq¥'§ralf§1% o 40
W parts, nquiefiesablaytad€s tuch3fs Hugrad t(srade! mine/6f & Prbdhectt FLAUmAGRMY MO t he
solid conH§§5.§20 Rol es. of the sulfoniug}gglt of the present invention,

“a

when used urflon, (trade, poe 5f 4 produgh el fsahi Elase Conidoallinjdenen(traded
resi sti0 WAdméef expraiuredfi Dailted ahd. IJP&b,OMegEf:aEﬁ(ttfa)ge %IQ e \}ﬁ’d{i&?ni)f"m
| Ol e ra

salt of tglg,present ipvention is irradiated wt eep ultra Y,
exci mer | dddpinpognink & Lheraicalsy fnc.)apnd Eftep; Gragemamae efiaawodwdiafglohkBmt 0 t he

oL cacns, Sy O SRBEIE, Byt by
phenolic efleroRtd group i s subject ed to a chem cal change to convert into a
el D1 O PR A e e SRS e
sol ubllé andolei sapohbsorbat ahdbo sarfattage\ie|geperadly SROOBG0ANG D W% eyRERRDRY
PTOCESS. 4.00001 to 0.5 wt% relative to the total amount of the polymer in any kind of resist.
The solvent includes, for example, methyl cellosolve acetate, ethyl
cellosolve acetate, propylene glycol monomethyl ether, propylene glycol monomethyl
ether acetate, propylene glycol monoethyl ether acetate, methyl lactate, ethyl
20 lactate, propyl lactate, 2-ethoxyethyl acetate, methyl pyruvate, ethyl pyruvate,
methyl 3-methoxypropionate, ethyl 3-methoxypropionate, N ,N-dimethylformamide,
N,N-dimethylacetamide, cyclohexanone, methylethyl ketone, 2-heptanone, 8 -
propiolactone, B -butyrolactone, 7 -butyrolactone, 7 -valerolactone, O -
valerolactone, 1,4-dioxane, diethylene glycol monomethyl ether, diethylene glycol
25  dimethyl ether, ethylene glycol monoisopropyl ether, N-methyl-2-pyrrolidone, etc.
These solvents may be used alone or in combination of two or more thereof.

An amount of the solvent to be used in a chemically amplified resist is
generally 3 to 10 times, preferably 3 to 7 times of a weight of total solid in any kind
of resist.

30 Further, for the purpose of realizing an ultra-fine processing aiming at a
resolution of 0.1/ m or lower by an irradiation with electron beam or F, excimer

laser, a resist for surface resolution has been proposed (see, for example, JP-A-9-

189998) in order to form a pattern by forming a thin membrane on an overcoat



-E--CH2+ +CH2 CH H+ H20 O~--0OC2H5 CH3 OH + bCH3CHO + f. bC2HS5CH + H As a
result, there is caused a large difference in the solubility to the

al kal i ne devel opi ng sol uti on between adﬂpn-exposed area where the above
reaction does not occur and an exposed area, whereby a positive type
pattern having a good 5 contrast is formed. Further, since an acid to be
generated is a carboxylic acid and its volatility is [ow, when the

sul foniumsalt of the present invention is used as an acid generator for a
positive tgppmm@ﬁénf n@MOII%C xenipl, iefd, edbjeetsngs bnlyuhis ﬂ}iﬁimanmtnbetbra @fe&iibél@y and

h b d. Additionall S count er
onion of 1A RCPriRling SRaRR oRBLHECA siVTRHon TRowinn wl f @lasma ciching

f1 uori ne- cideg atchiny), aad PR yhiféniam shit bt tHapbsyntdhvagdseeah 86 ised For ?19% ution
effect to prevent a generation of fine particles. (2

and prOVIdIn% H€
Next, use %FSt ARt I¥PENi um salt of the present invention as a cationic

phot Op@ yner i zatphekidt Ydrastugfacﬂééog.ﬁgmei%QJs d-stak %f Wiy ?&1{ L‘J({Hlﬁﬁlltl r\%ﬂ the

present invention generates an aci y an |rra |on 0 en a
vari ous kinadiogfof amownts eafhydid rgepatdtyr snelatasr ﬁieeslulfomumrrmltld ﬂhbelsﬁ@énﬂ n a

enotl on SHPAABIAE LA AU BB JESELABE Lo o AR AL Ko PrES o0

Pol yneri zati on of meri za ion "o
nmononer s usn aglouhteOisu]nlefsomeumss airtexafnpﬂé)egeﬁémmm’é o0t h&Ms dsreferably 20

ol yneriz 20 initiator_can perfo for exanple, by conducting a
Bol ))CITEI’I 239agﬁw‘r‘@&&ﬂeml‘fﬁtotthétgﬂ??@ﬁ‘r‘ﬁ?ﬁé@ﬁ“k@ﬁ%ﬁﬁﬁ of the present

i nventipon and an/ghe- ﬁém{:@&yp‘@&wst W3S s Rt eholRDATERS éo?n pﬁwntép' e

solvent or_in the absence of a solvent under inert gas at ere |
necessar y chpRictly araplifiad ngaative H@P@Mnﬂp@hwed@hdﬁ@gn bEhesed,as/i8 is (in

- et hyl eni %%Hal‘e Uéb%mt&{fxﬁil)ﬁféeégo %Zﬁr@é’aﬁvb Q?béjggm&nﬁ 204 RY o }r)]gsnweS oLg IbI ow ng

general formula
sﬂylatlon) and an amount of the solvent to be used is generally 15 to 40 wt parts,

preferably 20 to 30 wt parts relative to the total amount of the solid content.

15 Also, in the negative type resist for surface resolution, the composition of a
chemically amplified positive type resist mentioned above can be used as it is (in
surface resolution process, a positive type resist is reversed to a negative one by
silylation), and an amount of the solvent to be used is generally 15 to 40 wt parts,
preferably 20 to 30 wt parts relative to the total amount of the solid content.

20 Roles of the sulfonium salt of the present invention, when used as an acid
generator in a positive type chemically amplified resist, will be explained in detail
below.

Firstly, when the sulfonium salt of the present invention is irradiated with
deep ultra violet ray, excimer laser light and the like, an acid is generated according

25  to the photoreaction as shown by the following scheme:

TN .. W
R2—§+ Y —™ YHn
R3 /™

By a heat treatment after the exposure step, the protecting group of a
phenolic hydroxyl group is subjected to a chemical change to convert into a phenolic
hydroxyl group by an action of an acid generated from the sulfonium salt as shown

30 in the following scheme, to become alkaline soluble and dissolve out into a



] C=C~ [18] H R28 (wherein, R26 is a hydrogen atom a |ower al kyl group, a
carboxyl group, a carboxyal kyl group, an al koxycarbonyl group, a cyano
group or an al dehyde group, R27 is a hm¢rogeh atom a lower alkyl group, a
car boxyl group, an al koxycarbonyl group, a cyano group or a hal ogen atom
R28 is a hydrogen atomor a | ower alkyl 5 group, a hal oal kyl group, an aryl
group which may have substituents, an aliphatic heterocyclic group, an
aromatic heterocyclic group, a hal ogen group, an al koxycarbonyl group, a
cyano gr ougevelppiyasmduidomima devejorihg proagsoup, an acyl oxy group, a car boxyl
group, a cqépoxyalk | group, an al dehyde group, a carbanoyl group or an
N-al kyl carb ﬁ%kr"ﬁv p. R26 aWG{RB7-@; sforman aliphatic ring 10 together
wi th the adjacent)-C=C- group.) The | ower al kyl group shown by R26 to R28
in the general Wl a [ 18]Hiay be Skt ai ght chai ned, branched or cyclic
and i ncl udes ong i ng gqegm |y 6 +ar bHEAHOs+ WHCH0H 4 HY
specifically exemgfified by?a neth gr oup, an ethyl group, an n-propyl
group, an isopropyl group, an n-buty|] group, an isobutyl group, a tert 15
butyl group, a sé¢ Y soup, an rPBentyl group, an isopentyl group, a
tert-pentyl group, cy,1- met hyl pentyl group, an n-hexyl group, an isohexyl
group, a cyclopropyl ~“group, a cyclopentyl group, a cyclohexyl group, etc.
The car boxyal kylAgaordsukh@lerebys Edfednd 15348 difeldieSinOfg Q&:ﬁbﬂﬁ? ®Ythe

substitutiqg a grt of, tﬁg hydrogen atons of the | ower al kyl groups

ment i oned "t‘)h’éfg RFEIRiRG Sofutap betaeng: Boprexngfed hrea whete thié ahave yreaction

exenpl i fi e@hebYioR # r r pr opyl
eDYiofodear BAd %Wx%ﬁl}eﬂx@%fﬁgh@re‘ﬁ? a%gt?%él}%l})e g)ag%? 51)%\&1%1 p:{j g%%gr oup,

group, a carboxybutyl group, a_ carboxypenty
etc. TRe #PRBR§Ciadersmsd. Fyrden sitesan anjd Roke geneRa@diinelcackexylié acid exdip e,

one havi 0 ~.and which.is specifically
oxenpl 11 CIRY S B Yiien dle LG RLBOD NS G Mk Sionis RESE 1 o gy

Er op?)xyc argauﬂl;altclngfom wppoeditimutypewyfenﬁcmm :ggpbfi@i résigte nltyh Hng Gt eh Wrofloup, a
exyl oxycar haon roup,..a pt vyl oxycar bgnyl group, a

2-ethy|hef?@d?§@§%388 Pdﬁy%ﬁﬁfaéke %?VW@gycarbonyl group, a

nonyl oxycar bonylAdgitiniallg, darylDxyeiebanidn 6f Ok sulbifium! 8Lt N2l the §hregdAM
shown Qy R27I§nd R28 i ncludes a fluorine atom. a chlorine 32 atom a

br oni r]l atpyenkiog 15.a; ripe-conggping carboxyhic acid, it hardly be aggregated in a
solution and providing an effect to prevent a generation of fine particles.

(2) Next, use of the sulfonium salt of the present invention as a cationic
photopolymerization initiator will be explained.
The sulfonium salt of the present invention generates an acid by an
15  irradiation of light. When a various kind of «, 8 -ethylenically unsaturated
monomer is present in a reaction system with the irradiation, a polymerization
rapidly proceeds.
Polymerization or copolymerization of «, -ethylenically unsaturated
monomers using the sulfonium salt of the present invention as a polymerization
20  initiator can be performed, for example, by conducting a polymerization reaction of
the sulfonium salt compound of the present invention and «, B -ethylenically
unsaturated monomers in a suitable solvent or in the absence of a solvent under
inert gas atmosphere if necessary, in accordance with the conventional methods.
The a, 8 -ethylenically unsaturated monomers include one shown by the

25  following general formula [18]:



The hal oal kyl group shown by R28 includes, for exanple, one having 1 to 6
carbon atons derived by hal ogenating (for exanple, fluorinating,
chlorinating, brominating, iodinating,ggtc.) the |ower alkyl group

menti oned above, which is 5 specifically exenplified by a chloronethyl
group, a bromonethyl group, a trifluoronethyl group, a 2-chl oroethyl
group, a 3-chloropropyl group, a 3- bronopropyl group, a
3,3,3-trifluoropropyl group, a 4-chlorobutyl group, 5- chloropentyl,

6- chl or ohexyhs gr oup, . The aryl group in the aryl group which may have
substituent’s skguwn hy R28 lozhgcludes a phenyl group, a tolyl group, a
xylyl group, _a~ Ryl group[ tc., and the substituent includes a |ower
al koxy grouﬁi etc. Spﬁ%%&ic exanpl es of the substituted aryl group include
a nmet hoxypheny group, a tert-butoxyphenyl group, etc. The aliphatic

het er ocycl ) ?LOUﬁg§h0mn by R28 is, for_exanple, 5-nenbered or 6-nenbered
ri ng havi n@"ﬁ’ﬁ ginertbly a hdregencptane at Iaweraalkyl drpwpr anearkpmd atovm a5

such as nidarpa8aNaA %muﬁ?éﬁgﬁﬂo)@%ﬁﬂoﬁgg%%}lg?% %gérb(f‘%%gb A mbﬁ%tiye: éré)}lgu 0, a

specifically exenplified by a pyrro , a plperi
pi peri di ndRgAsaphydaogen plermazA lepler gkl pgrowp no cattokyngrogppap alledxycarboayl

aromatic o) e up s by . R28.,ks., for  exampl e, 5-nmenber or
6- member etl;bq %lﬁél’ggﬁg%ﬁonél%rgﬁeﬁear g%ﬁ’?e’i oMo Ry i By O8HB aﬁ%mef’rcﬁn?qvﬁerreﬁgyki nd
atom 320 sgrotp,ashalobthkyderoun amargkygap veliich sudy Haveadumetituciing Makhdts
specifical,ly exenplified b{ a gérLdyl %!OU . an inidazolﬁg group, a

thi azol yl IS €LP%hy Pt ArBRtigndeter V'régﬁygr(ﬁ‘fpouﬁ. hpipgeRy £ROUR 0MMai ni ng
al kyl gr oupkétyesbohyl | 8, cybifb g@RHTR ByarR0@ntfhi i tuRing a
part of the hydroge% g%%ﬁé og thgglomergg1kylngrodﬁggﬁgg¥F§#£3&1%éagﬁgve
with a cy®&ieuyr dEBrPoxkl 8rpups asparkbpxyadkyl| groureap| aldelydebgronpc g asaahanbyl
group, a Zy6¥RReiW.afe4URbafod gﬁ'@?ﬁiml%'d @e0 Poriii %%(‘a }g![aquty lringr oup,
a 2-cyanobutyl g(oug, a_4-cyanobutyl group, a 5-cyanopenty roup,

6- cyad@hexggethenwih the edjatert -£5¢)- @rgum) oup shown by R28 includes, for

Rt s
group, a Metstraigbixyhagnedpraacienononyicand Grchides cheexanOgbasllgrowps a
hept o Sl i, B oBRHL At B0 ML RO P A S
shown by Ha&-bAspylidesup)aa issroyA%rp,h n-butyl group, an isobutyl group, a tert-
15  butyl group, a sec-butyl group, an n-pentyl group, an isopentyl group, a tert-pentyl
group, a 1-methylpentyl group, an n-hexyl group, an isohexyl group, a cyclopropyl
group, a cyclopentyl group, a cyclohexyl group, etc.
The carboxyalkyl group shown by R* and R® includes one derived by
substituting a part of the hydrogen atoms of the lower alkyl groups mentioned
20  above with a carboxyl group, which is specifically exemplified by a carboxymethyl
group, a carboxyethyl group, a carboxypropyl group, a carboxybutyl group, a
Carboxypentyl group, a carboxyheptyl group, etc.
The alkoxycarbonyl group shown by R* to R* includes, for example, one
having preferably 2 to 11 carbon atoms, and which is specifically exemplified by a
25  methoxycarbonyl group, an ethoxycarbonyl group, a propoxycarbonyl group, a
butoxycarbonyl group, a pentyloxycarbonyl group, a hexyloxycarbonyl group, a
heptyloxycarbonyl group, a 2-ethylhexyloxycarbonyl group, an octyloxycarbonyl
group, a nonyloxycarbonyl group a decyloxycarbonyl group, etc.

The halogen atom shown by R* and R* includes a fluorine atom, a chlorine



substituting a part of the hydrogen atons of the al kyl carbanoyl group,
which is specifically exenplified by an N-nethyl carbanoyl group, an

N- et hyl car banmoyl group, an N-n-propyl cy%bam)yl group, an

N-i sopr opyl car banoyl group, an N-n- butyl carbanoyl group, an

N-t - butyl car banmoyl group, etc. 5 The case where R28 and R28 are bound
together with the adjacent -C=C- group to formthe aliphatic ring includes
one where an unsaturated aliphatic ring having 5 to 10 carbon atons is

f ormed, anatomhe brominenabprbaEncdhaminudwy/afonc ri ng or  pol ycyclic rings.

Speci fi c exanpl of these rin i ncl udg .a .nqr bgr nene r.ing, .cycl opent ene
ring, a cycl ohe@heeﬂ?lf)%y F smélygﬁiw& ng rlf‘ﬂb‘,gesa?%‘il?;’f%&e‘ﬁéa ﬁ?‘ﬁ@? lded 10
Speci fic enabal @soé defived, byl haldgeNNtiRDi (! bxankipte AMOANEHNED BRIFBIaSiagWN by

t he gener% formula [18] include ethylenically unsaturated aliphatic
hydr ocar boWS™Rjtingy iodirgting, etahthe versakkyt gronp arentionad, ahevepyiheiejs

butyl eme s%@gﬁ(f)iicﬁ?}b%ﬁéhﬁﬁﬁiede%pyIae'ailﬁ)%xln}fth 2:@:‘031 at £dy, orﬁ?éthgl hygdLgcar bons

having 8 to carbon atons Such as styr - et hyl'styren
4- et hyl st ytridhveremethatl venopbbenz2nlelordehyll leeony, est3ertdoropndpyy Srop, 24 8ar bon

atons suc ' formate,, ¥i,nyl., acetate, vinyl propionpate and

i sopr open;hr&}c? %0% !a, ERar ’ogaenq’g’g%g}%f?’?do@felhﬁ%‘m’cél IV%RQFHBHW r Bfew, 5-
conpounds dhioropent®], Bach2érohenyd growat ets such as vinyl chloride, vinylidene
chl oride, vinyl bggne LI uoride and tetrafl] uoroethylene, ethylenically,
unsat urat ed car HGRATYLETRUP 3R theyguyl groyp, whish may: basre sbstituente phoyen bl&%‘yal ic

aci d, 180 mRéNAES ¥ bhényd Grélup, alt8P Brdup2 & xP 1yl Beh ), & 1Bpheh lféﬂs@;f,ie?c.?ﬂtpthe
acid, allyl dyvmy

crotonic acid, vinylacetic : acetic acid an benzoi ¢ acid
(these acisubstienpincludes o lowgy atkory geounnste Spaeifiaekanples ofthesubstituteduch as

a sodi um salf - R30F iRe1Red gmtﬂ?@g‘l"%{%ﬂdﬁ’ meﬂulé&ﬁgl byl %tf’ﬁefl)étc ethylenically

unsat ur at ed” car boxyl at es suc net hacr e, net hacryl at e,
propyl net hacr y/Thealipbatig hetervdyatic gratpeshod by Bfhiy) foe xyhmplh Bansybaied,

met hyl acryl vl. acryl ate, . butyl .a l.ate,, 2- ethy] hexyl acrylate,
| auryl net 5’%&1 g’i“é’? }eefa rs’?%é?glflgé’éﬁ%f%{lg 1 tﬂ'g }KVF“’i HIms A% %?ilfg*fﬂ%/ﬁ kmﬁtaé%‘Bnat e,
met hyll5nelseeh @s mitrogén Bednead@ gt ardduaRuEUE atéhhithd fWHTBK 3 Spedifeday!

crotonate, ethy rot onat e..and net hyl 3-butengate, cyano-contal ning
et hyl eni ca?F‘F?}PYlhﬁ@Qf/ Nig B?"ér(?hgglfﬁif}%é OaA H’é’ee‘gg’]ogwpcérb‘@ﬁmé’cft?n%mslacﬁ as

acryl oni t pipedazidPl FwLPAE MorPRdlinol dréugidc.al | yl cyani de, ethylenically
unsat urated am ¢ge conpounds having 3 to 20 carpsqn atons such as acryl am de
and met hacr yl am!@8;aroalg heteregyclic expnpaahemat sRE) igcly evampley bmgerdbered 20

carbon at QEg.AkaBedd ¥fg RhGihp pr?’i@ iy 24813 SR WM R NRP,GAlLY atom
unsaturated aliphatic heterocyclic am nes
such as nitrogen atom, oxygen and sulfur atoms, and which is specifically
exemplified by a pyridyl group, an imidazolyl group, a thiazolyl group, a furanyl
group and a pyranyl group.
The cyano-containing alkyl group shown by R is, for example, one derived
by substituting a part of the hydrogen atoms of the lower alkyl groups mentioned
25  above with a cyano group, which is specifically exemplified by a cyanomethyl group,
a 2-cyanoethyl group, a 2-cyanopropyl group, a 3-cyanopropyl group, a 2-cyanobutyl
group, a 4-cyancbutyl group, a 5-cyanopentyl group, a 6-cyanchexyl group, etc.
The acyloxy group shown by R?® includes, for example, one derived from
carboxylic acid having 2 to 20 carbon atoms, and which is specifically exemplified by
30  an acetyloxy group, a propionyloxy group, a butylyloxy group, a pentanoyloxy group,
a hexanoyloxy group, a heptanoyloxy group, an octanoyloxy group, a nonanoyloxy

group, a decanoyloxy group, a benzoyloxy group, etc.

The N-alkylcarbamoyl group shown by R? includes one derived by



34 having 5 to 20 carbon atonms such as N-vinyl pyrrolidone and

vi nyl piperidin, ethylenically unsaturated aromatic heterocyclic am nes
having 5 to 20 carbon atoms such as viﬁylpyridine and 1-vinylim dazol e,
etc. These nononers may be used alone or in a suitable conbination of two
or 5 nore thereof. The nethod of the above polynerization includes, for
exanpl e, a solution polynerization, a bulk polynerization, a suspension
pol ymeri zation, an enul sion polynerization, etc. The polynerization

sol vent i noibstibginmhapenaf €tk hydingerrabans of wh atisyleakbambllog@iup) Mhickeidhyl ene

benzene. aroSPPaRG, SREGLREE 91 Aoy Nab o CAPRBOy FEUIR ol Qb etialearoTheek

sol vents r@yupeanl MG -prlopfRaanidy] &roth,t 20 yiaib Mol gl A PhE
t her eof . Thex{éolyrrerl zation iis desirably conducted under an inert
at mospher utyisarbamayl groyws an Abt-huedcarbemeyksroyasetcar gon gas, etc. 15 The

amount 50 the SW0pla g REAHRaLs 0okl EARENVEN LA (e, uoed

vari es al so dependi ng on the ki the a, yl eni ca unsat ur at ed
nmononer s ewedp thowey Bre alighate menércides drelwhere2GDunttnrgiee adiphbliy rihgt 0 50

wt % relat)ive tg tgﬁ’ anﬁ)unttof t aéd13 - th*/.l eni cally unsat uy at ed
monomer s. PHEE 3R Nt PAPITHALOERS epirny d‘ndeﬁFﬁ/ 1BRITRAY PG MRV FAE BRERInomer s
in 20 polpslmptlia@tings. $psdifs exhmpledesetiisaorifgs iMdudd R08odbridi® Aingld

-ethylenically unsaturated nononers used, however, it is generally 1 to
100 wt % ( FEAOBYIGRATING 2 prclahexens Ying(n exslagtanessnerifecyplorgaene iring bion
tenpengture is gpBEKRAlkNmpIR $fGhd06 B ety RInSRY! an‘aglgpaté(p nhomer shawhe
pol ynmeri zation tinme varies depending on feacti on conditions SUCh s

reacti on tenpbeataeneralt Hernkulad{18f inkldeuldthylienivalgl tunsstwpratedd AlfpHabie
present inuention and.the a,,.13-ethyl enically unsaturated nononers to be
reacted am a\c/lr(fcﬁlél?ornsta:l?)aﬁ'é%?rtgt%ﬂéﬁ?‘soﬂ SEye puch ps ieéﬁglgﬂ% erPPWeEe'O@“tgg’nﬁour s.
The tr eat medtisethitglent hethyRatdallgnusaturaced anthai € Hy drocA®6RS Batke s Rot he
30 conventiqnal nmanner in this fi eltg1 g‘; t echnol ogy. The sul fonium salt
compound GRTRORAIRME SHER a8 slyzers drmpthylierens,4-athylstyrangandy dixinyihengenag a

car boxyl I glamydl eS2RS RuPindd k6 2O dafborPhyiEs s@tlad RENE T Fate! ViryP acetate,
vinyl propionate and isopropenyl acetate, halogen-containing ethylenically
unsaturated compounds having 2 to 20 carbon atoms such as vinyl chloride,
vinylidene chloride, vinylidene fluoride and tetrafluoroethylene, ethylenically
unsaturated carboxylic acids having 3 to 20 carbon atoms such as acrylic acid,

20  methacrylic acid, itaconic acid, maleic acid, fumaric acid, crotonic acid, vinylacetic
acid, allylacetic acid and vinylbenzoic acid (these acids may be salt form, for
example, an alkaline metal salt such as a sodium salt and a potassium salt, an
ammonium salt, etc.), ethylenically unsaturated carboxylates such as methyl
methacrylate, ethyl methacrylate, propyl methacrylate, butyl methacrylate, 2-

25  ethylhexyl methacrylate, methyl acrylate, ethyl acrylate, butyl acrylate, 2-
ethylhexyl acrylate, lauryl methacrylate, stearyl acrylate, methyl itaconate, ethyl
itaconate, methyl maleate, ethyl maleate, methyl fumarate, ethyl fumarate, methyl
crotonate, ethyl crotonate and methyl 3-butenoate, cyano-containing ethylenically
unsaturated compounds having 3 to 20 carbon atoms such as acrylonitrile,

30 methacrylonitrile and allyl cyanide, ethylenically unsaturated amide compounds
having 3 to 20 carbon atoms such as acrylamide and methacrylamide;
ethylenically unsaturated aldehydes having 3 to 20 carbon atoms such as acrolein

and croton aldehyde, ethylenically unsaturated aliphatic heterocyclic amines



35 deconposed by exposing to ultra violet ray, deep ultra violet ray,
excinmer |laser, etc., or irradiation with electron beans, X-ray, etc., to
generate a carboxylic acid containing §}uorine atons. Consequently, when
this is used as an acid generator for chemcally anplified resists, the
generated acid is the low volatile carboxylic acids, 5 and therefore, a
profile of ultra-fine pattern or an edge roughness can be inproved.
Further, the sulfoniumsalt conmpound of the present invention is also
useful as ha\aaglﬁ)rtpc%@)mrbcpola;tmaslmm afn Nitylpyrolidénec @andt v@@nﬁp@ﬁ@% an
acid by an hatjon of res i, NV ntlon wi |l further

expl ai ned ?tr}%y %e? P’ulné?téﬂr??eﬁgaq?lgatli3%63?‘?5'6&;“E;‘“B? iRgS t%%Q/\EV P atQIps o

exanpl es agubhrustvmylpﬁﬁdﬁxd aind 1- vm%yhnﬁmom ggent invention by any neans.
EXAMPLES ExarrpI,F Synt hesi s tri phenyl sul f oni um hept af | uor obut anoat e

(Method A) 15 | nlBRS® mAnogters sipsehrousess dlone o5 in ¢ syitablelcombinationof twabr
di phenyl suhbXindgeor and 42.0 g (0.2 nol) of trifluoroacetic acid anhydride
wer e added dropw se thereto at 0 to 5 r-, followed by stirring and stirred
at 0 to 5 'C forT'Bomethodt efsthe abgve h)eh’mel‘fzaﬂlongnclﬁldés rfor pxaxfiple, a solutlon

trifluoro f acid wer e .added dropwi se.theretp at 0 to ~C
and al | Om@ﬁﬁg&?g}&n, \%n{)ﬂksqowlp?ﬂﬁa Nl ?‘bspfﬁgl% pobymerizatigng anA?‘f‘BIrsmn
conpl et i orpodfmefizdtiom, ewact i on, 500 m of n-hexane was poured into the

resultant and t obt al ned QI| substance seg}g@at ed by decant ati on was
crystal lized frdmenBelKipesiza lemlse}‘ieaé ipclydes bpdagenated) hiwegarbyns isuch sas on

and dngi n@Ghldrefodiny ﬁlegl?ylgntgc}(lb{h&é 9nd 92- %hl@foetfaﬁé FH}ﬁWcL@Mnf &We%gézg\icéx A8 - o

trifl uoromet hanesul fonate as a white cr%sta pol nt

'HNVR ( CDEeleng, basygene and xylens, Nidimethy &ﬁ}ldbndanﬁtbmlwlfmﬂh,aetol Thedeut i on
wer e di Ss%mﬂt.&gaf b8 ugépam } iPh shggb]ﬁ CGEHLﬁAtM ! Brcl)(rarxw gi‘lérgﬁ um

trifluoronethanesul fonat e, passe rou Irvate base
type anion exche'i‘rhgerwbemmza(tmmgrdleslmblyRéa&ﬁl;(bed)yndhganmerf?atmos)pheﬂ'é) THae

el ut ant sqhy& Mﬁ'\?de% qrgg? gk, %éogfga@g% tof hept af | uorobutyric 30 acid

and allo |ng Wi 't enperature for | hour. After

conpl 6i on of tfi&neraemtntmmxhé belfantinedlt umpmeﬂmf&ﬂemasehhwe%ﬁioqtte peas
di ssol ved |85| 200 ml?ogréth ene chl.or s hed %th water 3 tines and

concent r at"¥8° IRGEP 2 g é’s‘sm‘sei"t’@sg‘? viher &, £ -gthylenically gnsagurated
tri phenyl spddoktrtMsed, however, it is generally 0.1 to 200 wt%, preferably 1 to 50 wt%

relative to the amount of the @, 8 -ethylenically unsaturated monomers.
The concentration of the «, S -ethylenically unsaturated monomers in

20 polymerization varies also depending on the kinds of the «, S -ethylenically
unsaturated monomers used, however, it is generally 1 to 100 wt% (non-solvent),
preferably 10 to 80 wt%.

The polymerization temperature is generally -78 to 100 C, preferably -20
to 50 C.

25 The polymerization time varies depending on reaction conditions such as
reaction temperature, the kinds of the sulfonium salt compound of the present
invention and the «, B -ethylenically unsaturated monomers to be reacted and
their concentrations, however, it is generally 1 to 50 hours.

The treatment after the reaction can be conducted in accordance with the

30  conventional manner in this field of technology.

The sulfonium salt compound of the present invention is one having a

counter anion being a carboxylic acid containing fluorine atoms, and therefore, it is



36 heptafl uorobutanoate as a white crystal. Melting point: 71-74 cc ' HNMR
(CDC13) 6 ppm 7.67-7.80 (15H, m Ar-H) 5 Exanple 2. Synthesis of

tri phenyl sul f oni um pent adecaf | uorooct angate (Method B) In 600 m of
tetrahydrofuran were dissolved, 21.1 g .1 nmol) of diphenylsulfoxide under
ni trogen atnosphere, then 27.2 g (0.25 nol) of chlorotrinetylsilane was
poured into them A Gignard reagent prepared from39.3 g (0.25 mol) of

br onobenzene and 6.1 g of magnesiumnetal in accordance with the 10
convent i orddcompasask byerpoaingdd u&hr@pwlsta'awhéafe@ttdtnandelet raye exdnletr iger,feat.| oned

by allow act rature for 3 ho Al ter corrpl etlon

of the red:i‘cfrltr%ri]la%gﬁ w%th Sgdfﬂn e&&lf T2%of i ¥n gﬁ?erﬁ%}d@oﬁ?wz 1g Geyl

added dromuhsaannig(ﬂﬁd?ﬁ]erﬂ@ﬁltsl OtnseqlLishitl@widn thid & ded @s adNbid B&TLrEQR 154 Of
them followed by stirring and separation, the

t ol uene wa Q ding
or ggnl c | F‘“ %‘;QPWE%"( Edisthithe genergtedhacidgs the low volatilepqueaxykic ggidg; i on
of Ny d5ODTAA theddtbfb, o FREEIEuIERBhE bAGorAGHER URed AKERTLIELA IEORRIDGh And

extracted 3 tines with met hyl ene Fesu ng orgam c
| ayer was dri ed Bwrtherathy gutfosiunagabis campauidf of dahe anelsem noeattiai éd algpder

br ot de Rl 4 Sadnf photoRgPpihaflinn ifitiaftr Shee R pRRrAEDETS 6
ppm 7. 72-ivradZat{dbf light. Ar-H), 7.85-7.89 (6H, m Ar-H) In 100 ml of

met hyl ene chl or Iﬂ"r‘h wer e di.ssolved 17 ;0 05 nol) of the resulting

tri phenyl sul f oniiu¥ BFSRRGdnvantiogopill é??’ng‘ riher éxﬁ’lﬁlfiel"ienb igbril refearipg. @ g
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by 25 allowing to react at roomtenperature overnight with stirring. Afte
conpl et i oANVANTIONRY ¥ WEARRK, the resulting precipitate was separat ed by
filtration and the nother Ilquor was concentrated under reduced pressure,
followed by crystallization from ethyl acetate to give 29.1 g (yield: 86
% of triphenylsul foni um pent adecafEXAMRIESinoate as a white crystal. 30

Melting p 0 HNI\/R ufr% 5H,, . m Ar-H)
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(Met h@d C) In 200 ml of benzene were dlssolved 21.1 g (0.1 mol) of diphenylsulfoxide,
and 42.0 g (0.2 mol) of trifluoroacetic acid anhydride were added dropwise thereto at
0to 5 °C, followed by stirring and stirred at 0 to 5 C for 30 minutes. And then, 15.0

g (0.1 mol) of trifluoromethane sulfonic acid ‘were added dropwise thereto at 0 to
5 C and allowed to react with stirring at 0 to 20 C for 3 hours. After completion of
20  the reaction, 500 ml of n-hexane was poured into the resultant and the obtained oily
substance separated by decantation was crystallized from methylene chloride / n-
hexane, followed by filtration and drying, to give 37.9 g (yield: 92 %) of
triphenylsulfonium trifluoromethanesulfonate as a white crystal.
Melting point: 132-134 C
256 'HNMR (CDCl;) 0ppm: 7.30-7.79 (15H, m, Ar-H)

In aqueous methanol solution were dissolved 20.6 g (50 mmol) of the
resulting triphenylsulfonium trifluoromethanesulfonate, and passed through an
activated strong base type anion exchange resin (Amberlite IRA-900 by Organo
Corp.). To the elutant solution was added 24.8 g (60 mmol) of heptafluorobutyric

30 acid and allowed reacting with stirring at room temperature for 1 hour. After
completion of the reaction, the solvent was removed and the residue was dissolved
in 200 ml methylene chloride, washed with water 3 times and concentrated under

reduced pressure to give 284 g (yield: 84 %) of triphenylsulfonium



In 200 m of benzene were dissolved 21.1 g (0.1 nol) of diphenyl sul f oxi de,

and 160.0 g (0.6 nol) of alum num brom de at room tenperature were added

The reaction S sol Ution was poured |nti 1000 m of ice and extracted 5

The reaction sol ution was poured i

tirGres wi th nmethyl ene chlori del.o Thus obtai ned organic |ayer was dried over

anhydrous nmagnesium sul fate, followed by concentration under reduced

pressure to give 22.0 g (yield: 64 % gf tr! phenyl sul f oni um brom7d$2a$ 22
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s S Ve ol

CDC13) 6 UplpxIBes , , ! : %

S, to 1)5- l&h&gtr‘flﬁéiiy@ﬁﬁm%:jus%ugﬁfirﬁgqmgﬁ.sj&r g qﬁ%‘%&? nt) r(ietsr g?ri V§E!3ves’
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them, followed by stirring and separation, the organic layer was extracted twice

15 with 120 ml of 12 % aqueous solution of hydrobromic acid, and the resulting
aqueous layers were combined and extracted 3 times with 480 ml of methylene
chloride. The resulting organic layer was dried over anhydrous magnesium sulfate
and concentrated under reduced pressure to give 23.3 g (vield: 68 %) of
triphenylsulfonium bromide as a white crystal.

20  Melting point: 288-290 C
"HNMR (CDCl;) 6 ppm: 7.72-7.82 (9H, m, Ar-H), 7.85-7.89 (6H, m, Ar-H)

In 100 ml of methylene chloride were dissolved 17.2 g (0.05 mol) of the
resulting triphenylsulfonium bromide at room temperature in the shade, and 26.0 g
(0.05 mol) of silver pentadecafluorooctancate were added thereto, followed by

25  allowing to react at room temperature overnight with stirring. After completion of
the reaction, the resulting precipitate was separated by filtration and the mother
liquor was concentrated under reduced pressure, followed by crystallization from
ethyl acetate to give 29.1 g (yvield: 86 %) of triphenylsulfonium
pentadecafluorooctanoate as a white crystal. |

30  Melting point: 130-130.5 C
'HNMR (CDCl,) 6 ppm: 7.66-7.80 (15H, m, Ar-H)



5i phenyl ronobenzeneSi | ver Exanpl e 2i phenyl sul foni Yel | ow sh7. 44 (2H, d,

Ar-H), ul foxidep-Trifluoroum pviscous oil8.10 (2H, d, Ar-H),

et hyl benzoai f |l uoronet hyl . 61-7. 74 ( 15H, @:r Ar-H) benzoate

6i phenyl r onrobenzeneSi | ver Exanpl e 2i phenyl sul foni White. 85 (1H, t, Ar-H),

ul f oxi de- Fl uorom o- Fl uorocrystal .97 (1H, t, Ar-H), benzoat eenzoatenp.
132-.14 (1H, g, Ar-H), 1350.61-7.70 (9H m Ar-H), .75 (1H t, Ar-H),
7.80-7.87 (6H, m Ar-H) 7iphenyl rormbenzeneSHverExaan e

2i phenyl su xambler. tSernde(slqﬂtnphemrlswlfqmuinfoamﬁmrﬁhmmmmmﬂeqmmws:o al 7. 20

1H, q, Ar- 76-.869 (17
(8| phegyl romﬁ%en%%@ uoro zgn Weer‘ildﬁgﬁﬁl?ﬁr]f 5n(6 Qf)f&p}(eﬂ;qwq}\foxﬂe H),
ul f oxi deenzal 6010 Q{FBWINf(alhyﬁirﬂirB bi(im(d%h#t r%m%mb&natﬁféi@é}%%ﬁgmereto
150-7.61-7 n, Ar-H 152C 9i nyl ronmobenzeneSi | ver 2, 4Exanpl e
2i phenyl SLﬁOZIB‘Hé é]IéOVSI;ElgestO?Beaemt $R QQ\ fDH)2 hapfmwﬁe.sﬂmog offhe reaction

2, 4- D|f| uo nzoat 5- 188C

Tabl e enyI ror rm%g%%zlg%sﬁé(\y/ l;%ll p’ﬁe @Fé??‘gmsmﬁgpﬁ‘ &9’1‘7“584

(15H, m Aﬂﬂomdef mhludGbﬁlﬂeﬁolﬁa%ﬂﬁﬁdﬂ@aﬁdﬁe(iéoxlﬁ:@rahgaiohsMrﬁ&'ﬁhﬁ@ﬁlfzﬂtz2 5-
t euor obgnzoatel74C 11 zenSi | ver Exa

D eyl s AP IBRS I (0aCers T Bder et PRt LG T 6 Sreld: 08 %oel 1.

Ar-H, hertyipa@ﬁylaﬁﬂoxﬁbupmﬂha@x!a BWvhifel&ystd® (2H d, Ar-H),

cet at 61203}7[ 61-7.75 (15H 12i phenyl ronobenzenSi | ver Exanpl e

2i pheny! sYelsinewmsint: 8%399%8 (15H, m Ar ul f oxi deerf | uoroncryst al
odecangat egiNNHACHB,) b ¥ Pm: 7.72-7.82 (9H, m, Ar-H), 7.85-7.89 (6H, m, Ar-H)
In 100 ml of methylene chloride were dissolved 17.2 g (0.05 mol) of the
resulting triphenylsulfonium bromide at room temperature in the shade, 26.0 g
(0.05 mol) of silver o-trifluoromethyl benzoate were added thereto, and then
followed by allowing to react at room temperature overnight with stirring. After
15  completion of the reaction, the resulting precipitate was separated by filtration and
the mother liquor was concentrated under reduced pressure to give 21.7 g (yield:
96 %) of triphenylsulfonium o-trifluoromethylbenzoate as a white crystal.
Melting point: 91-93 C
'HNMR (CDCl) 6 ppm: 7.14-7.52 (4H, m, Ar-H), 7.65-7.82 (15H, m, Ar-H)
20
Example 4 to 15.
Using various sulfoxides and desired benzene or its derivatives, syntheses
were conducted according to any of the methods described in Examples 1 to 3 to get

corresponding sulfonium salts. The obtained results are shown in Table 1 and2.



odecanoat e143C 13i phenyl

a, CH3),

uorocrystal 7.62-7.78 (12H, m Ar- ctan
14i ( p- met hyl BenzeneSi | ver Exanpl e 3i (4.

phenyl ) ent adecaet hyl phenyl ) browni sh. 48(4H, d, Ar-H)

ul f oxi deuor ohenyl sul foni uncrystal 7. 62 (4H, d, Ar-H),

S,

- BronoSi | ver Exanpl e 2(4- Met hyl phenyl ) Pal e. 46 (3H,

ul f oxi det ol ueneent adecai phenyl sul f oni ubr owni sh7. 50 (2H, d, Ar-H),
eent adecaf | uoronp. 92-94C) tanoate

al e. 46( 6H,

CH3)

ct anoat eent adecaf | uoronp. 81-839C7.64-7.77 (5H, m Ar- ctanoate

15i (p- et hyl - BronoSi | ver Exanpl e 2i (4- Wabled. 45 (9H, s, CH3),
phenyl )t ol upnppnt adecaet hyl phenyl Jcrystal 7.48 (6H, d, Ar-H), :
fi rhoxy od rodunt Physical HNMR
ul f oxi de Jn?%‘;vt] Wﬁ i-@AZ’é% (Biodd) Aoty Regpensi d i (CDGR) 8 ppm
t anoat eenfn5 cafltpro/t. 59¢ Lahnat e 39 Exanple 16 S Si o
bis(tri phemybnsuh;ﬁ OPBtotistriz@it nATriflds OFBGRHIOATEphédYRIGQYU Byale I Ty 2d UH ¢ KE-HPT
met hyl eng chiwridee| wer e adgethyliepzol g (0. Opmnol ) ofeq tyellopibte B aHl df HH) UM
brom de dbtali ned by synthe¢¥¥ing s|milarl g‘lfggftgweﬁhﬁz Hfpeal | o grﬁerr_gh
t enper at U [ nd 10.1 g (0.0 m)l) of s! Ivel76077o(i5H m, Ar-H)
tetrafl ug VoAU S HETE Prpht Yl o SeildWisi 7 2 ICt
at roomt htritgbes | Stirrijpg. Aftep. elemmlmeisuomHQfArt e
reaction, thpbrze e was  Severpretheld | by fi I {76al 1ssHamdr-Ehe
nmot her 1| gugr—was concentrated under redi a-) ﬁmtenr es surp foll O
. 1 ny rnlnnhﬁ Exam yl Honi -6
crystal | i|zatp Bt r WFE% fat e POy mo'i?iuom@‘ ek B %? gﬁ i S
bi s(triphenyl sul fon| umtet aléOr OSUCCI Nafezods a 1|,,fpe13§rg Mel §i ng
poi nt:224-227.5 "G (deconppsition)| 1HNVR (CDCl3) psia 66510791814 A(X':HSH, m
Ar-H) Exdnplle 17. Synthesi$ of 775 (EL & AcED,
bi s(tri pHepylsultapium dodbcat Luorosuberinate (Mot hod ) LIS T AR | of
ipheny. romobénzene ample ivh ) 1 Vhite ; 16.
met hyl eng C"P)u_ﬁt};d'dge AT At Shal ed [P [Shesim) o hoPE Skl foni um
brom de, |obtlai ned jby synt h@&kdaieng |Si M | arjbeyzo@s 1N EATEI6E 728'1355(171;1&013&11)
t enper at Ur & [Piphesyh cBrofmbeheene EﬁdlorQS. 1f Kyarfu@ 0Priphanpibulfondf  Whitev €[7.44 (2H, w, Ar-H),
ulfoxide enzoic um p-Fluorol crystal 8.11 (2H, w, Ar-H),
IAcid benzoate mp. 150- [7.61-7.75 (16H, m, Ar-H)
1562°C
9 [Diphenyl Bromobenzene [Silver 2,44 Example 2 [Triphenylsulfoni White  6.52-6.70 (1H, m, Ar-H),
ulfoxide Difluoro am 2,4-Difluoro crystal (7.68-7.87 (17H, m, Ar-H)
benzoate benzoate mp. 185-
188°C
Table 2
10 E)iphenyl Eromobenzen Silver Example 2[Triphenylsulfoni White [7.78-7.84 (16H, m, Ar]
ulfoxide 2,3,4,5,6-Penta lum 2,3,4,5,6- crystal [H)
Tuoro [Penta mp. 172.5-
nzoate fluorobenzoate 174°C
11  [Diphenyl [Bromobenzen [Silver Example 2[Triphenylsulfoni White [3.48 (1H, s, CH,),
jsulfoxide Te -Fluoro um crystal 16.78 (2H, t, Ar-H),
henylacetate 4-Fluorophenyl mp. 116- 17.29 (2H, q, Ar-H),
lacetate 120C  [7.61-7.76 (16H, m, Ar
H)
12 LI;)ipheny] Bromobenzen [Silver Example 2[Triphenylsulfoni White [7.68-7.78 (15H, m, Ar-
ulfoxide Le [Perfluoro um crystal [H)
dodecanoate [Perfluoro mp. 140-
: dodecanoate 143°C
13 Diphenyl [p-Bromo Silver Example 2/(4-Methylphenyl) Pale 2.46 (8H, s, CHy),
[sulfoxide [toluene Pentadeca diphenylsulfoniu | brownish (7.50 (2H, d, Ar-H),
fluoro m crystal [7.62-7.78 (12H, m, Ar-
octanoate pentadecafluoro |mp. 92-94°C [H)
octanoate
14  [Di(p-methyl Benzene Silver Example 3[Di(4- Pale 2.46(6H, s, CH,)
phenyl) Pentadeca methylphenyl) brownish {7.48(4H, d, Ar-H)
bu]fox1de fluoro phenylsulfonium [ crystal [7.62 (4H, d, Ar-H),
octanoate Pentadecafluoro |mp. 81-83°C|7.64-7.77 (5H, m, Ar-
octanoate H)
15  Di(p-methy! p-Bromo Silver Example 2[Tri(4- White [2.45 (9H, s, CHy),
phenyl) toluene [Pentadeca methylphenyl) crystal [7.48 (6H, d, Ar-H),
isulfoxide fluoro ulfonium mp. 69.56- [7.568 (6H, d, Ar-H)
octanoate E‘entadecafluoro 71.6°C
joctanoate




dodecaf | uorosuberinate were added thereto, followed by allow ng to react at
room tenperature overnight with stirring. After conpletion of the
reaction, the resulting 20 precipitate yas separated by filtration and the
not her |iquor was concentrated wunder reduced pressure, followed by
crystallization fromethyl acetate to give 21.0 g (yield: 92 % of
bi s(tri phenyl sul f oni um dodecaf | uor osuberinate as a white crystal. WMlting
point: 140-141 "C 'HNWR (CDCI3) d ppm 7.70-7.88 (15H, m Ar-H) 25 Exanple
18. Synt hdxample 16 Synthepisefipistwiphenylsnjfosiuraidtrafhapbidesinate(MabAd®) B) In

tl(r)?phmeng}c sHF]E gﬁllﬁgﬁgﬁglﬁﬁl (rjlggg mﬁ{yﬁ%% E@’?‘éﬁﬁééélaﬂ@é&fﬁi gﬂ(ipf‘gfsmph Ef<arrpl e
2 at roonriphepglsalfomiani brontide sbadRed Bﬁdyl&h@ﬁzﬁlg(ﬁm@lgtr’l R h BfartpleVEht

tetrafl uorophthalate 30 we[ﬁﬁl added thereto, followed by allowmng to react
at room t SRR EMPEEAtYTR PHEhsHhage.1andsi 1 gi(B§25 malkef silsemiestaflneresuctinete

reacti gn, wdie {&ed!/the Lot Hat v filtration and the
mot her |iquid was con{:bg(r)f!t% gfwégd El)% eerW?IZ 15((?:2%)&&%trtgrgglglrteegdqe%ﬁugs\éﬁewght
cryst al | i Mith onirringm Aftéry completimneof dhejireactich, 1thy fysudlidy QBcifitacs widd

bi s(triph [ t.etrafluorophthalate as a pal e yell ow crystal .

Shel t1 g Sabted B9 MM R iR CBRlRS? Rihsriad Bechtifed Giderreoad)
7.86 (6H, paesstire,HpllovGatipabtaliezatioatpirk elhyl Q¥etabetd givell7 ﬁgk&d{%ﬁ%} boni um
octanoatebTQgr. ane r?ﬁcti n and after treatnment as in_ Exanple 2 were
conduct ed & é‘gtﬂe il E}‘H@t%“ifii RTOFRACHIRE 8 &) WHibeadsted- si | ver

pent adecafMeloingeiarpatERT 5 EXasRhoditidnd Ji ve triphenyl sul fonyl octanoate
as a colorless oily substance. 'HNVR (CDC13) 6 ppm 0.84(3H, t, CHs), '

1.23(8H, BHNMRIACDCL) 9ppaH,7.65-7.842)5H,10240-FD2H, t, CH2), 7.65-7.74(9H, m
Ar-H), 7.86-7.90(6H, in, Ar-H) Conparative Exanple 2. Synthesis of
tri phenyl sul foni um benzoate The sane reaction and after treatnent as in

Exanpl e 2 Byantple andBohadsbSsrisis@tiphoylsatditud)doistaMRRsQdkfinhtls iiethoa!
silver pe%adecafl uor ooct anoate in
15 In 100 ml of methylene chloride were dissolved 17.2 g (0.05 mol) of
triphenylsulfonium bromide, obtained by synthesizing similarly as in Example 2 at
room temperature in the shade, and 15.1 g (0.025 mol) of silver
dodecafluorosuberinate were added thereto, followed by allowing to react at room
temperature overnight with stirring. After completion of the reaction, the resulting
20 precipitate was separated by filtration and the mother liquor was concentrated
under reduced pressure, followed by crystallization from ethyl acetate to give 21.0 g
(yield: 92 %) of bis(triphenylsulfonium)dodecafluorosuberinate as a white crystal.
Melting point: 140-141 C
"HNMR (CDCly) 0 ppm: 7.70-7.88 (15H, m, Ar-H)
25
Example 18. Synthesis of bis(triphenylsulfonium)tetrafluorophthalate (Method B)
In 100 ml of methylene chloride were dissolved 17.2 g (0.05 mol) of
triphenylsulfonium bromide obtained by synthesizing similarly as in Example 2 at
room temperature in the shade, and 8.60 g (0.025 mol) of silver tetrafluorophthalate
30  were added thereto, followed by allowing to react at room temperature overnight
with stirring. After completion of the reaction, the resulting precipitate was
separated by filtration and the mother liquid was concentrated under reduced

pressure, followed by crystallization from ethyl acetate to give 18.1 g (vield: 95 %) of



Exanple 2, to give triphenyl sulfonyl benzoate as a white crystal. Mlting
point: 136-138 "C 0'HNMR (CDC13) 6 ppm 7.19 (3H m Ar-H), 7.60-7.68
(15H, in, Ar-H, 8.07 (2H w Ar-H GCgyparative Exanple 3. Synthesis of
triphenyl sul foniumtrifluoroacetate The same reaction and after treatnent
as in Exanple 2 were conducted except for using silver trifluoroacetate
instead of silver pentadecafluorooctanoate in Exanple 2, to give

tri phenylsul fonyl trifluoroacetate as a white crystal. Mlting point:
120- 122 9@i2®ripﬁwmlm(l@@lla)teeraﬂpmwhﬂ%amsaaza palltellbw crystald) Expe]EI mralnt al
Exanpl e 1.3A ): applified resist conposition consisting of the

f ol Im;vm' ng Mlelﬁg |ngtgt7§y7v§/a*s@)prepar ed: 30 (1) Poly [4-(]I

- et hoxyet NGRYMR (ODC1S Ao 1.4509t58XOBL Yi, QBEAR 7IREVEPK Y viigne] [ Mw 21000,
Mwv Mh: y2. 00] 6.0 g (%64%% s(cycl ohexyl sul fon{?l ) di azonet ha}%)e 0.3 g 41 (3

Tri phenyl sul f oni um hept af | uor obut anoate 0.1 g (4) Organic basic conpound

0.1 5 ] . Propyl ene_gl ycol nononethyl ether acetate
45, Ogg 5513 g‘gﬁﬁ’%@%@%‘ a%éen%'ls sn%e%l%og&lﬁ’r?é‘ygé‘?ﬁg’t‘gn ﬁ&?@oﬁfepar ed sinmilarly
as in Exanpl e 1 Tcemie redctioni gl afted teatmensas 8 Riapifle 9 RedabdRidtdie! ow
I nstead of trip enn@.sul foni um hePt af |l uoroqct anoate in the conposition of

Exanpl e 1 TEHRE LanisiRgotiles ofkaneate; insteadio! siypr eptadegafluorooctanoate in
Exp. 2i pherpsamsit @Niduive e RABEANNST QRLARAOEL § bioPIBOH s Hstiam! e 2)

'HNMR (CDCl,) 6 ppm: 0.84(3H, t, CHj,), 1.23(8H, br, CH,), 1.56(2H, m, CH,),
10  2.12(2H, t, CH,), 7.65-7.74(9H, m, Ar-H), 7.86-7.90(6H, m, Ar-H)

Comparative Example 2. Synthesis of triphenylsulfonium benzoate
The same reaction and after treatment as in Example 2 were conducted
except for using silver benzoate instead of silver pentadecafluorcoctanoate in
15  Example 2, to give triphenylsulfonyl benzoate as a white crystal.
Melting point: 136-138 T
'HNMR (CDCly) 6 ppm: 7.19 (3H, m, Ar-H), 7.60-7.68 (15H, m, Ar-H), 8.07
(2H, w, Ar-H)

20 Comparative Example 3. Synthesis of triphenylsulfonium trifluoroacetate
The same reaction and after treatment as in Example 2 were conducted
except for using silver trifluoroacetate instead of silver pentadecafluorooctanoate in
Example 2, to give triphenylsulfonyl trifluoroacetate as a white crystal.

Melting point: 120-122 C
25 'HNMR (CDCl,) 6 ppm: 7.68-7.82 (15H, m, Ar-H)

Experimental Example 1.
A chemically amplified resist composition consisting of the following
ingredients was prepared: |
30 (1) Poly[4-(1-ethoxyethoxy)styrene/4-tert-butoxystyrene/p-hydroxystyrene]
Mw: 21000, Mw/Mn: 2.00] 60¢g
(2)' Bis(cyclohexylsulfonyl)diazomethane 03¢g



Expt. Exp. 3i phenyl sul foni um o-trifl uoronethyl benzoate (Conmpound of Exanple
3) Expt. Exp.4iphenyl sul foniump-trifluorobenzoate (Conpound of Exanple 8)
Expt. Exp. 5i phenyl sul foni um 2, 4-di f| uor gpenzoate (Conpound of Exanple 9)
Expt. Exp. 6i phenyl sul fonium 2, 3, 4, 5, 6- pent af | uor obenzoat e ( Conpound of
Exanmpl e 10) Expt. Exp. 7i phenyl sul f oni um 4-fl uor ophenyl acet at e ( Conpound of
Exanpl e 11) Reference Exanples 1 to 4. Resists were prepared by using
sulfoniumsalts listed in Table 4 below instead of triphenylsulfonium
pent adecaf By dripbendaviferduinheptafleaynpaginbaten of 15 Exarfplg 1 (the sane
anmount was ; e 4 Ref. Exp.!liphenyl sul fonium ogctanoate (Conpound of
Conp. Exp.(q)&?%%aql?g lf).%%rflg?%lndyl sul f oni um benzoate (Co duhd of Conp. Exp. 2)

Ref . Exp. 3GpBanftttamt f oni um trifl uoroacetate (Conpound @f3 gonp. Exp.3) Ref.
Exp. 4i phe%giulf niumtriflate 42 Experinental Exanple 8. Using the resist
conposi ti BIRYENecRlY Goh mopemethy) etherpcptatent al - Exanpi®bgl to 7 and

Ref eremce Exanples 1 to 4, patterns were forned as follows. 5 Resist
conmpositions were filtered through a 0.1 IL mthick nenbrane filter and

t hen spi n-lxnerasendal Bxammplee@rtoJubstrate, fol | owed by pre-baking on a hot

plate at 90 9Crhar ond lve resist fi tth a thjckness of 0.5
,u m To transf erlf'h% 5%?%%?‘?\%@ E’ﬁ%grr esf%r?lﬁ%risf R Wekggm\f’?eagi 8’EC§BJ° % HSE8248 nm
Kr F exci mesulfoadan shippisted NGR2DADEXBOBeldib=QAnbtead Ofof NitkigRe f32sulbdrfuh, t hen
baked on hot.plate at 105 10 for. 90 seconds, followed by devel oping
wiih a2 DEPORTRReaRalt 0k thh OPOBEORAo R BIab ikt FRpPar ARP RS GEIO m

resi stiopatsedyns on a silicon substrate.

Table 3
Expt. Exp.2 (Ciﬁ;:zi?iﬁzﬁ gleen;;ldecaﬂuorooctanoate
Expt. Exp.3 g;ﬂlsgzi?g?gxl;rﬁl giter;f;luoromethylbenzoate
Expt. Exp.4 g‘ézﬁsg‘{:}?gz)g;l:; gi:r;f)luorobenzoate
Expt. Exp.5 %i%;gg;?i?gi:;gi:-g)iﬂuorobenzoate
Expt. Exp.6 ’(I‘ég;::;:z:;uzf;?gil::ln I?iz,éllzg,6-pentafluorobenzoate
B0 BT [t of B 1D

Reference Examples 1 to 4.
Resists were prepared by using sulfonium salts listed in Table 4 below
instead of triphenylsulfonium pentadecafluorooctanoate in the composition of
156 Example 1 (the same amount was used).

Table 4

iphenylsulfonium octanoate

Ref. Exp.1 (Compound of Comp. Exp.1)
Triphenylsulfonium benzoate

Ref. Exp.2 (Compound of Comp. Exp.2)

Ref. Exp.3 Triphenylsulfonium trifluoroacetate

(Compound of Comp. Exp.3)
Triphenylsulfonium triflate

Ref. Exp.4




The resulting resist patterns were evaluated as follows, and the results
are shown in Table 5. A sensitivity (Eth) was determ ned, and an exposure
anount  which resolves 0.25 9m of |ine-gnd-space at 1:1 was regarded as an
opti mum 15 exposure anount, and a mninumline width of a |ine-and-space
resolved with the optinmum was regarded as a resolution of a resist.
Further, shapes of the resist patterns and roughness of patterns of 0.22
Jim (edge roughness) were measured by wusing a scanning electron

m croscope. Table 5 Sensitivity(Eop) Resolution Pattern shapeEdge roughness
mJ/cmZu m Iﬁjéf g? élRect angul ar 10 Expt. Exp.21330. 21Rect angul ar 11
Expt . %%i f%a 15 Ext. Exp.4600. 21Rectangul ar 12 Expt.

ExXp. 5440 21Rect a]i:]gugatliel lb_e)éﬁt c@fﬁos@t‘i&ﬂ; 2bbast NG| the1AbEXP Experimental
Exp. 7460. 2] Rect alrl % 11920. 22Sl i ghtly Taper 56 Ref.

Exp. 22040. %ﬁﬁ Qreﬂé? Xmlefﬂb@m PIHEHNS map@me@eg |f°“°§,”s f
Exp. 43 21Ta er e use o
sulof on%ﬁm sal 'Ito %ﬁ%&gﬁggﬂg&h?@r{)?g&}e&ﬁ&r Swé P?n%v@ﬁékg& '} g%rhe{lli?lbr

f orm a patanst themispin-d@itéd gﬂnarsﬂmnsmbstratteﬂollbwg&(bp prédakig dia hoPpRte at
rect angul onpared with the patterns

d | | dge h
f or med byagt?sﬁgg &nﬁ‘@aa ﬁ%g@ﬁﬁfg‘ﬂ? fi g’llf essh&??‘ﬁ@”a"féh? Uéx?ll ile tzensferys a
counter anjaRterh¥hthe r}eﬂgtyﬁfﬁ?s @' Vdaied Wsh 24%6}{19 gﬁ%l éx% er A9 u'g%??érﬁg]w ng

salt hereinafter I ncl udes a carboxylic aci Fom
no fl uori H&SRAG9 EK&@BIE-%Q@R efsNthon;ﬂdel Stheo baked omat}mmmite aangs C

| ese than 1 A 138FPeaBo R0 LR EaBEE, Fifted v th I BaHTORe, saubnagt
tetramethylammonium hydrox1de to form resist patterns on a silicon substrate.

The resulting resist patterns were evaluated as follows, and the results are
shown in Table 5. A sensitivity (Eth) was determined, and an exposure amount
which resolves 0.25 £ m of line-and-space at 1:1 was regarded as an optimum

15 exposure amount, and a minimum line width of a line-and-space resolved with the
optimum, was regarded as a resolution of a resist. Further, shapes of the resist
patterns and roughness of patterns of 0.22 1 m (edge roughness) were measured by

using a scanning electron microscope.

Table 5
Sensitivity(Eop) | Resolution | Pattern shape Edge roughness

md/cm? um nm
Expt. Exp.1 45 0.21 Rectangular 10
Expt. Exp.2 133 0.21 Rectangular 11
Expt. Exp.3 84 0.21 Rectangular 15
Expt. Exp.4 60 0.21 Rectangular 12
Expt. Exp.5 44 0.21 Rectangular 11
Expt. Exp.6 45 0.21 Rectangular 10
Expt. Exp.7 46 0.21 Rectangular 12
Ref. Exp.1 192 0.22 Slightly Taper 56
Ref. Exp.2 204 0.22 Slightly Taper 52
Ref. Exp.3 108 0.25 Poor Shape 85
Ref. Exp.4 30 0.21 Taper 50

20 As obvious from the results shown in Table 5, use of sulfonium salt

compounds of the present invention as an acid generator, form a pattern with



triphenyl sul foniumtrifluoroacetate. Further, it can be understood that
sane or better performances such as 10 resolution, shape of pattern and
PED are shown by using a sul fonium saltygconpound of the present invention
t han those shown by using a sulfoniumsalt having a sulfonic acid such as
triphenylsulfoniumtriflate as a counter anion. EFFECTS OF THE | NVENTI ON 15
A sul fonium salt conpound of the present invention is exposed by an
irradiation with ultra violet ray, deep ultra violet ray, KrF exciner

| aser, Ar PhgB% spRyitivikgchighen r R, mgre rectangdar shabe amd Mnaﬂgr edge

radlatlon, hat is, .the sul.faonium salt
conpound n%)?l %glrll? [}‘{é f“fl%?}? d gﬁt?érn%%%tﬁ;?(gay télsﬂgo%q fistipe ﬁ‘itljli&?lﬁ upy salt
patterns almi'mgige carhmghlmasamdbah alcsntes auﬁeiﬁ Wwhich #nay?2Be Caibr&ihfed as a

phot opol yrreré 1tll on i ni t] ator. ég VWHAT IS CLAIMED |1S: 1. A conpound shown
by the ger@ 3PS, Afif oSHioniwn sl Bgreinafter) | whichpingludeshar gasborylic Reidand R3

are eash ididppaifesikyhading! agefiubrily dﬁ%@ftQ&ﬁsrgﬁél{jL@ tr@hgﬁﬁ'&&l’forﬁu S an
ani on derived froma car boxyl i c acid having 3 nore carbon ‘at ons

subst i t ut ¥tanaaée pRd tapdanylswifonjum qunzgateR'and@ C&MXF@C beidrneplfonphe reallt gr oup
havi ng. SuBhidg\IRSudln & BABbA OB al divfbu sl RABLLRL 'Ref MRIMART dion %e

conposi tion consisting of a conpound acco

di azodi sultriphenylenifoninth trifDIOSanétatenp05| ti on accordl ng to cI ai m 2, wherein

t he di azodi sul f ghe 9 ound r 10] Qp

R O ~S C S Rl1 ?I‘Hfh N Be (‘WRS’F g%,"@ % &P’é 8pcHettt |y an
al kyl 1group;oluaonAsh@m df geinkrat Mid F’EDCQreC@HWhS@ﬁ @1@@@UH@n1§ﬁP%r ﬂ' ng to
claim1l. enerator, for a chemcally anplified resist,

conpri ses campoung o(il tge present invention than those shown by using a sulfonium salt

having a sulfonic acid such as triphenylsulfonium triflate as a counter anion.

EFFECTS OF THE INVENTION
15 A sulfonium salt compound of the present invention is exposed by an
irradiation with ultra violet ray, deep ultra violet ray, KrF excimer laser, ArF
excimer laser, F; excimer laser, electron beam, X-ray or radiation, etc., and then
generates an acid, that is, the sulfonium salt compound not only takes effects on
improving a profile of ultra-fine patterns and edge roughness but also is useful as a

20  cationic photopolymerization initiator.



15 conpound according to claim1l. 6. An acid generator for a chemcally.
anplified resist, which conprises a conposition according to claim2. 7. A
resi st conposition, which conprises a cgppound according to claiml. 8. A
resi st conposition, which conprises a conposition according to claim2. 20
9. A resist conposition, which conprises a polyner having a pending
protecting group to becone soluble in an al kaline devel opi ng solution by an
action of an acid, a conmpound according to claim1 and a conpound shown by
the general forYWHAT [SOLABMEDI$: ||1-Ri | [10] O NZ 0 45 (wherein, R0 and

R11 are eagh i nd&g&ggﬁlﬁ)%&ql 531}; h%;qe%rg}gﬁqﬁéfmégveﬁar esi st conposition, which

conprises a pol yner e I n-an pi ng solution, a

di ssol vi ng- inhi bjti\ng agent having a pending protecting group to becone
sol ubl e i n/an alﬁali e devel opi ng solution by an action of an acid, a 5
conmpound gEEDWQL g;;§ q&&Tn1$1Tnd a conpound shown by the general formnula
[10] p R SR 1 N2 O [10] "(wherein, R10 and R' are each independently
an al kyl gr up).Ri "NA resist conposition, which conprises a pol ymer

soluble in an al kaline devel oping solution, a cross-linking agent to
cross- | i nKWhggelp R y ReangdyR5aneceach indepandentlyian atvenggicckypdroearbbn ansidoald t o
make i ®sol &l . I | opi 0N, & conmpound accordi ng
o ol am 1oug Lrisah SHERUEHS-A KR £RRgott O Hhubn & Roppeppontens

R10- S- - S- Ruith[subjtituged BMNogiGe (albresen iy 1IRH02;aRY W' and ®°dety hstepghgenip y an

al kyl gro : . ationic photopglynmerization initiator, which conprises

a Cgﬁpgunéi'pa)viné]‘ Substit G b 0-p0£)1t10n /ot m-poszl jon 38 exclu edfa). P
2. A composition consisting of a compound according to claim 1 and a
diazodisulfone compound.

10 3. A composition according to claim 2, wherein the diazodisulfone compound

is shown by the general formula [10]

l I
R10—S—C—S—R!1 [10
100 1ol
O N,

(wherein, R' and R" are each independently an alkyl group).

4, An acid generator, which comprises a compound according to claim 1.

5. An acid generator for a chemically amplified resist, which comprises a
15  compound according to claim 1.

6. An acid generator for a chemically amplified resist, which comprises a

composition according to claim 2.

7. A resist composition, which comprises a compound according to claim 1.
8. A resist composition, which comprises a composition according to claim 2.
20 9. A resist composition, which comprises a polymer having a pending

protecting group to become soluble in an alkaline developing solution by an action of
an acid, a compound according to claim 1 and a compound shown by the general
formula [10]

| |
Rlo_ﬁ__ﬁ_ﬁ_Ru [10]
O N, O



accordi ng to claiml.

10

45

(wherein, R' and R" are each independently an alkyl group).

10. A resist composition, which comprises a polymer soluble in an alkaline
developing solution, a dissolving-inhibiting agent having a pending protecting
group to become soluble in an alkaline developing solution by an action of an acid, a

compound according to claim 1 and a compound shown by the general formula [10]

| I
R10—§—C—S—R1!1 [10
0 1o
0 N,

(wherein, R'® and R" are each independently an alkyl group).

11. A resist composition, which comprises a polymer soluble in an alkaline
developing solution, a cross-linking agent to cross-link the polymer by a heat
treatment in the presence of an acid to make insoluble in an alkaline developing
solution, a compound according to claim 1 and a compound shown by the general

formula [10]

R“’—Fl—ﬁ—lsl—R“ [10]
d , Il
(wherein, R' and R" are each independently an alkyl group).

12, A cationic photopolymerization initiator, which comprises a compound

according to claim 1.



