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dnvegtion, a|geferenee(ividigtie amypgend|i s Msed rasia dfi ghe .mehein jjve L
. conponent .. ThP%a®pkenor enqiieazwe‘ wedalo Mo 13, opfar e D M= known o
~met-heds, - for | exanpl e, condensi ng_| RapRt 8l Sn’b"ﬁéaf'az‘f Jggb?? by |
_-f.chI ori de or ben- zoqyi nonedi azi desul fon chl pride wtlh ¢ oupd havi ng - a;”
hydroxyl. .grojup 7 the. DI’ESE%E%LOJ weak aJ¥' L EX ‘Hr'h?l e f"%nﬁ conpound -
_havi#g-a hydf oxylb groyp i nckggle hydrodui pong, |esqyGi nq , qghbor gl uci nol ,
. 2,4 di hydr okyhenzaphdnone 2,.3.4-trihydroxybpnzophendne
2,3, 4,4 -tetrahydroxybenzophenone, 2,2", 4, 4- tetrahydroxybenzophenone
__2 3,4,3 -tetrahydroxybenzophenone 2,3,4,2",3 - pentahydroxybenzophenone
5.2, 3, pent ahydroxybenzophenone :

2, Q_}? ZEXS"“?ﬁént ahydr oxybenzophenone, 2, 3,4, 3', 4- pent ahydr oxyben- zophenone,
2,37 ,§%§r ‘Rm%oghydr oxybenzophenone, "
: 2, 3, , ag exahydr oxybenzophenone, gallic acid al kyl

- 308 Grams of the sthyl cellosolve acetate solution -of novolak resin obtained in Reference example 1
45 (oontent of the novolak resin, 46.4%) was added to a 5-liter separable flask, and 648 g of ethyl cellosolve

acetate and 1892 g of n-heptane were additionally added. After stirring for 30 minutes at 20° C, the resulting

" mixture was allowed to stand still and separated.

_ e ~-Second f_r.actionati'on'; . . : . T e e
50 . . - :
" To a 5-liter separabie flask was added 424 g of the lower-layer mass, and 2134 g of ethyl cellosolve
. acetate and 1042 g of n-heptane were added additionally, and the same procedure as in the first
" fractionation was repeated. To the lower-layer mass obtained by liquid separation was added the upper-
. :layer mass obtained by the first fractionation, and heptane was removed by means of an evaporater to .
~.obtain an ethyl cellosolve acetate solution of novolak resin. The weight average molecular weight and the - = - -
,area ratlo of the: GPC pattemn measured by GPC chromatography were as follows : '




_esters,” etc. Preparation of the positive photoresist is carri ed out by
m xi ng and di ssol ving the foregoi ng qui none di azi de conpound and the S
novol ak-resin of the present | nvedp o O {9y gy sol vent. The ratio of novol ak
“resi.n to-30. quinone diazide compound is preferably from1:1 to 6:.1. A:
preferred solvent used is such that it evaporates at a suitable drying rate
to give a uniformand snooth coating fi I m Such sol vents include ethyl S0
cel | osol ve acetjat e, t ceﬂl osol ve at e hyl. methyl =
‘cel'l osol ve, pr. cp"ﬁ?‘laé'ﬁg‘s I:‘{ZQ et'hea ra&c )eétfeg Lffa?l?é%“c ate, .
';'_frret_h-yl--___i_sobutyI ket one,{ Xy ene T)Atl@;@asmiﬂéqi@mtcor—s@i&i =
. compodition obta-i'—ned—b-;—t—he—f—er—eg-em-g ret-hed—slral-—arpynat-s—ef—esi ns,
. dyes, etc. nay {be gdded as aglgh¢glpi ve as nepgi_sarl ses.2.85 | The.posjtive
photoresi st corpositionls prepared by conbini ngl,novol ak _1flesin of fhe present
“i'nvention and the ‘quinone di azi de conpound, for exanple, as a |ight L
sensi tJve conponent have excellent sensitivity and markedly inproved heat
rési st angg g ¢j yrensional reproducibility. The present invention is = mre
il ustratea’ nore specifically with reference to the foll ow ng Reference .

.' _.Exarfpl es aipghyFeeRdEhile soetaldWolutidns bﬁno@@gk rbdilWér& Botbifbalbh @5Rpletdy tHBShRS Bo6aure as

- exanpl esinExhhpiét dbept 1 id-alourltd 6 AR SARE Eehbbolvé Bctkate/\iufiondl AEVEIaid fesinOwiith is the -

My cr sl matdrial b&o@fnaalon&ro.a@lya&&odélvb t$ GncEitReplafie Grofdf chiaiifd.EPHe o aRsl oh\ib er,
-and ‘182 -gateral BetoréfiatAcHation hyIedlibsdive detihd M8 nthéptaridde asasiomsided dr opwi se over

.40 45 minutes while heating. and stirring on an oil bath at [err].

' '-_Thereafter reactlon was carried out with heating and stirring for further'
'3 hours. ] 250 g 0T et nyl. cerrosorve acet hen-
40 g of 5c § o A 4 sothnt TREE LORRI@ N | BIRANG o £ AR ORRE ¥PPrjut es .
" Reaction vas car fgglct_q%amg heajgengr1and Jhifiddeade | Snyd pri:age;,dl;{gngedm .

per“l/od of [time, and the reaction llUbseIvejas neut r i¢d14edol wth:
~water~and| dehydr at ed t o obtai n anjasehgte celll osol ve pasitate so ution off = "

novel ak r ST, ] _ O averpyge Tnotecytar—werght—and—thearea—+eatfi o of
t he patt ek n iy 08 Rpfe@Pp®ehr of&togr dphy78ner e aSBBBobI ows:26bg |- ...
. EP0271 199Bl.Ref ¢P¥HPI°RRad’Po® Vi ght avedage _Arda ratio df GPC - ..
~pattern ekanp e |Redin"Bf Referend®| €GWHY Wi OfYs £ rP 4% regb 5]5 rEg' On
1. |15 exampleliB%:* q 1‘ A 12.1 ¢ 3 ? 48. g L
A I 7250 - 4170 ' 503 "
16000 -4 .ﬁ ﬂn;of Referggcea 650 ¢ 51)381909 g 2200 g 25 1100 g
720760 i SXRgRe & 193 . 5710 15 |
"8 - The weight average molecular welght and ‘the area ratio of the GPC pattern, as measured by GPC 5-"" o

- chromatography. of the novolak resin obtained by fractionation were as follows

4o ' Example | Weight average Area ratio of GPC pattern
N : molecular weight .

A region | B region | C region

B 2 10050 15.8 24.5 59,7
B 3 25740 _ ‘18.7 20.9 60.4

4 9290 26.3 22.7 '51.0

- .'::'591:
- Example5

T To a 1000-ml three-necked flask were added 270 g of m-cresol and 50 g of 5% oxalic acid, and 120 g ' S
... ."86 " of an aqueous formalin solution (37. 0%) was. added dropwise over 40 minutes while heatmg and stiringon” T
... an oil bath at 90° C. Reaction was then carried out with heating and stirring for a further 3 hours. Thereafter,
-the reaction solution was neutralized, washed with water and dehydrated to obtain an ethyl cellosolve -
_ acetate solution of novolak resin (Resin-l). The weight average molecular weight of the Resin-l was 710.

7



Reference exanples 5 and 6 To a 1000-ni three-necked flask were added 189. g9
of ‘mcresol, 81 g of p-cresol, 2.7 g of zinc.acetate dihydrate and 27 g of -
iron-exchanged water, and 182 g oEPayemgye@4s formalin solution (37.0% was -
added 20 dropw se over 40 ninutes while heating and strring on an oil .bath:
at [err]-Thereafter, reaction was carried out with heating and stirring for
ZnB“[LQE& "t&?hﬁéjﬁ y Qﬁigo‘t?s“"’ﬁxvaf Pdded o a1 Ogitsi sépiamable VIER, A 48F FUr QAW Sios SIS 40

: : 9 - U e : - 6 VlesK, ant f ' +U.
i nut eS-miRﬁzlﬁﬁ)' éh&v%én BIFD e ldtongly aridech Afteristyring vor Stniirudsiagiag @ ﬁﬂ&ﬁsﬁg‘%f Sr
“and-t Hie-aldade! 9Bgorg Fd i+-P§)t A% TTetRedaTo She doweuiaxsh adssiabtameany RiuidaBshrAG WA at ed
to obtain an ethyl ~cell osolveeSRHIHeihesResin wan20% mowaighak resin. The wei ght
‘average 25 nolecular weight and the area ratio of the GPC pattern neasured
by GPC chromat ogr aphy were as follows Reference & D1 a2¥@ A Rovol ak

" ér 'qu;at 'ir%spl-f”_'GDC ‘pattern exs%r;plle nol igullar i ght 1A5r egi on Esréelgié'cjn;__
w on E g/ 1 - Fa¥al - ) . . . .
6500 owernlayEr Tesin separated + Reatn-0740 Bkl e 1 First -

f'r'actioph%ti.ﬁ(t)n: 328 Gans of the ethyl cellosolve acetate solution of o
- novol ak"o®ekeh Rrhaptane ewds iremdved 6y @R GRapRaRR T Bbtdin 4 ent -of ‘the novol ak - -
resin, %ﬁ?’ﬂ“’ sify e asigbtchveregeamedulat @igh SR BB IR tl:('h Qet“ésiﬁ&e IRt SRptiogohy|
¢erosofve® faghya were eglows : of n- hept ane were additionatly a0orsyed & t er

~stirring for 30 ni nutes at [err] the resulting mxture was allowed to stand

- still -and sepa'm'red.—geeﬁé-uaui onation: 50 To a 5-liter separable flask
was added 424| §xariplehewd i@ner avesge NYSS 134 of ethyT cg¢llosolve -
tate and 14042 g of mplhgpuana;e\?gﬁe ﬁﬁéf[&ﬁgr‘?i%ﬁ%ﬂ’ﬂﬁ“&ﬁﬁnt e same .

ce

S\fo‘te‘dure as lin the flirst fractionatijanregion” epeaifds, 'EO:—LQPQ pwer - | ayer

. .mess obtai ned by |iqui d Separ arromwgs—atgded-fi-he—upped- | ayer fmss obt ai'ned

by the first {fractiorfati on21%id heptv%\nelwas rlenopgeq by ngans of an B
.evaporator to 55 optarm amethyt—ee! jl_Cﬂt ate s¢lution ,o_k novol ak = -
“r'esism.  The wei ght average nol ecul ar weight and the area ratio of the GPC

Losal e

- patt ern-measured by GPC chromat ography were as foll ows: EP 0 271 199 B1
_ Exanp| Beferggdegnampescrang e Area ratio df GPC pattern nolecular . ...
wei ght "A re'gi on B region C region Exanple 22960 15.5 -

19. .. Eth ; ' .

12.1 Fae vl ceflosgivel gremleasaly tias ofndvélaictesin were obtained by completely the same procedure as

__that the amotints of efhyl cell Sin of Reference example 2 was used as a material before fractionation, and

- weight, calcuiated as poxlsf;e?ls:hc,): t:getate la';d-n;h_e_ptane wero changed. The. welght average molecular
ape e owated as polystyrene, novolak resin obtained by the fractionation and the area rat

E GPC patte_r;n of the same resin measured by GPC. chromatography were as follows :and ¥ eroa rafio.of the

S [P RS | e ratio ot Grc puttern
m L | h |a region B region | C recji’oﬁ
._;Sff ;q-.: 7 9500 | 2.0 38.5% 59.5%
}}m; 8 | | 26200 2.9% 3.9% | 93.2%
Zﬁ.'

; 50 61 5';:) :a1 _835000-;71!_thre'e-necked flask We're_ gdded:625 g of a m-/p-cresol mixture (content of m-cresol -
%0 81.5%), go pjcresol, 91 g of 5% aqueous oxalic_acid and 756 g of ethyl cellosolve acetate and 4449' |

40 minutes while heating and stirving on an

d stirring for 6 further hours. Thereafter, the

+'- ’solution of novolak resin, drated to obtain an sthyl cellosolve acetate

"85 - - An ethyl cellosolve acstate solution of n i ' ' I
®o ! _ ovolak resin was obtained by compl ' o
... ..in Example 1 except that the novolak resin obtained above was u's‘;d e Tt . procadure e '

8

gihd cpioggive aegigte polgiona hyvolak flsin @BRINYEinHoRIALE eliiploddded. -




Et hyI cel | osol ve acet ate solutions of novol ak resin were obt ai ned by
“conpletely the same-procedure as in Exanple 1 except that the ampunts of-
the ethyl cellosolve acetate soI q) rg)‘vol ak resin, which is the 15 -
~mat-eri-al- before fractionation, yl ce Iosol ve acet at e and n- heptane were-
‘changed.. The amounts of the materl al before fractionation, ethyl cellosolve
“acet at e rasitimsasi@p bAGEC alrematsgrdphy ware/as follivs :  Exanpl e Anount of -t he :
First fractionation Second fractionation material before fractionation:

- Ethyl n- Hept ane Ethyl . ..n- Hept ane cell osol ve - C

. cel l.gsol ve acetpte atet at .. 125 S 2

“Resi'n%f Refere mple Wexghg) :@rage lyr%faq ratio of3§%c (fatt_e;n% 261 g . .

olec 1 ﬂ %% ’ . R

~exanple 2, 138 3 esi n ef erefgereqgiod /0B Gegion | C ,egion’sj% g

- 4461 g - 205 g-exdnpl e ? -203..g. Resilbh of Refdreonce 650 ¢

- 1900 g 2200 ¢ 110ﬂ;ug exarrp e §.18100 g 355 | Thke. yveilght average -
rr%rdecul ar wei-ght_and tHle area ratio of]the GPC pattern. |as neasured by GPC

ography, of the novol ak resin obtained by fractionation were as™ "~~~ 7"
follows: 40 Exanpl e Weight average Area ratio of .

- GPC pattg{amp,ggl ecular weight Aregion B region Cregion 2 Lo
10050 15. 8 24.5 59.7 45 3. 25740

18 7 15 To ZQ 0&)«ml three-neck&pﬂagk ftere added 270 g of m-c%%&de 50 5% aqueogﬁoxghc acid,
©22.7 7 and 57 godk-dA 2aGbol RIS sSutibR (%) Va9 added URpWISs &@EE@ﬁlinﬁde@ﬁiﬁle%&ﬁg%Qdie

-270 g Ofstiffing b aObil ittt 86 @) RedctiG v tibhicari@Coutl witttating 20d §tirdng forQffurther 2RB4ROUS
f or mal i nTiembts,i ths) readitn G8Rtionans acldeitod) rdbyi Bith aWe toliddivaiatatite Svaseid véth hva®t i Ng
-~ and st i randdghydnated o ohitdin dreditiyl edilodolve rdetakRemintionanh navalsk tekie (Resiadll. Maecvatght avetapd
- heati ng mgietulat weight ofghef Rpsindl wagB8ther 3 hours. Thereafter, the reaction o
.__;sol ut i on w8 ani908-mh frepadckeddlaghorprenadded \Tg4 @rof nt-/ries Umaftueﬁj(wrejeftbm araresgln -
: _ ceﬁﬂ%(ﬁ%da?dlﬁsa't gl @ off &t pavgousfoxslip aeid and 1B g e Yté=§'!°FP"{°)a°9Htﬂve‘mM‘Pgﬂ1

: aver age Han é@!ﬁ?‘&rhmé'l" ﬁ'ﬂ’“‘tﬂf@’tﬂé’aﬂﬁ@’%d’m’ﬂwv?f@ minptes whilerhigating andygiging sgan -
...Grams._of%htbsl 9é ¥ then caied ovtavit deging gpd Sfiring doy ) furkhey 8 Bouss. Shrreaftefed i n

- Ref er &ncl® & qot UG ‘i‘?ﬂ‘*&f wehed MER, 8Pt @ dedahyoratads togohtain, A% elyaeedosp! ese

10 | I ter g’( rﬁgl rboe urg a§ ng(argplg) Ii wgst paYned %&l ce%Ptl\éf?he novolak resin obtained -

...above was used and that the amounts of ethyl cellosolve acetate and n-heptane were changed. To the ... :' .
. lower-layer mass thus obtained was added the foregoing Resin-ll so that the content of the Resin-ll was .
30 25.0% by weight :

[ca_l culated

o . S . Resin-11 ' % 100
.77 ¢ as novolak resin: U TIINET resin separated + Resin-11) .

RN * . -Thereafter, n-heptane was removed by an evaporater to obtain an ethyl cellosolve acetate solution of
- \ " 4p novolak resin. The weight average molecular weight and the area ratio of the GPC pattern, as measured by
- - GPC chromatography, were as follows : :

L Example | Weight average Area ratio of GPC patternt
45 _ molecular weight

A region | B region | C region

P 11300 . 23.5 16.4 60.1

o ‘._50
‘Example 8 |

R * To a 1000-m} three-necked fiask were added 270 g of m-cresol, 2.7 g of zinc acstate dihydrate and 27. .
. . &5 g of ion-exchanged water, and 121 g of an aqueous formalin solution (37.0%) was added dropwise over 40 = - R
o7 “minutes while heatmg and stirring on-an oil bath at 80°C. Reaction was then carried out with heating and ~ ~ "= "7

" stirring for a furth_er 3 hours. Thereafter, 30 g of 5% aqueous oxalic acid solution was added, and reaction = .
. was carried out with heating and stirring for a pre-determined period of time. The reaction solution was then - -

0




acet a't'e"and 1795 g of n-heptane were additionally added. After stirri ngfor
30 mnutes--at -[err] .tthe resulting mxture was allowed to stand still and:

separated. To the lower-|ayer ﬁﬁoo‘m 3bgg§ by liquid separ ation was 5
added t he foregm ng Resin-1 sot

wei ght cal cul ated as novol ak resin Resin-1 10

- (1 ower -Ineytelized, edtlittad Saip athgit eatosoliRe sdofutd, whshbl itk aatof Bind Behp@rRtbd L oDhES ak %fmved

by -an eveljosahatagstatb Golodvh i nowalak edsiny(Resiralll). TOwaight avstdga infoleB@arUdeightofCthis RBIAO! ak .

‘resi-n. ™e7®i ght average nol ecul ar weight and the area ratio of the GPC. -
patt er.n, . noad 3008dnijires: Beciarlask werreaddest 8g8hy of aan-fp-caesol fruiktire ignnteRix atnmrcesol,
Vi ght &tré(ohg? g of p-cresol and 91 & §% aguéays oXalicRid. prc 426 1oref aw heveesdormalin sglation2()

A'regi OI(fi?%) yas B,qropmsq 2¥er 4 minutes while heating andbgtiring on an oil bath at 80° C.]Theafter, -
- réaction was m qd oyt vﬁ@%

-18.
sol ut i oH “t"Blflze‘i'lcﬂ/BtF%tN"ﬂ? 8‘§Y'rf‘ phee gistale, Héﬂ'e‘ﬂ);‘f"“é d?’ﬁﬁﬂ! adegshydraied ?a?%a"bﬁ'b@'@dur e

e er ence exa 2 was used

' 10 pejt%h ure. I:\n p as carme th Pt 1gsip, pbt -
oyt &ﬁga iéfﬁ%f e W e e

~wei ght-, 3§@44,q, as o ystyrene ovol BK T esifobtain s'By
'fractlonatlon and the area ratio of the GPC pattern of the same resin
neasysed -by GPC chronat ography were as fol lows: 35 Reference Wi ght

average. Area ratio of GPC pattern exanple ({ca[@jlgggbar

wei ght A region’ B region Cregion 7 9540

2. 0% . 38.5%. 59.5% 8 " n 26200 . 9% .
3.9%  as 9gvobak|Tesi TBwhr -3y 7 1 vaé’rOe ‘added -
625 g?r0of a m/p-cresol mxture (content of mcresol so6 1.5%,. g of

.p-creésol., 91 g of 5% aqueous oxalic acid and 756 g of et hyl cell osol ve

-acet at e Theé??ﬂeftlllll!e@a"efwaa rferae:@e P sanf RyRRREAtdr ro Sbtalnt ancethy] 3FIb§oMacasstald dreldtialr dpwi se

‘over 40'1?YP 'E°€‘% whi | e heat.i and stirring on an oil bath at- 80- C.
"Reactio ﬁ; Jj‘h g{\?%&“'ﬁ ighf caipulated @p PrivsiyrRge-of the npyplgk regin thysobipinetband -
“hour £ Q‘ﬁét"éé p g the % patiem o thg sarae fegip MeFFuiRA 8y HBG ramatoataphy were axleliqnst h wat er

and. dehydrated to obtain an ethyl cellosolve acetate s...Soluti.on of novolak

Fesin. 5 - Ar—ethyh t-e—SOt-tH-of—od

“obt ai ned by - C(m}ai-q:tlelagwéiyhtsana—qtgeocéidumeeaSramoEdarqu:epénexoept that the -
~nAovol,ak - resi njobt ai nejdnalrrudanaeight( t—te—anpunts—ofjethyl . .. .
cel | osol ve acgtate and n-hept ane vvere ‘cﬁ&ﬂb‘é’ﬂ! BTRRI WS pht %8P dge. nol ecul ar.
wei ght, - cal culfat €d as| pol ystyrene, The novel ak_ T esih obi al ngdd by s
-fractionationfand the area Pé?? 0 of he 1&pt p¥tté?ﬁ’ of | t m#-4and

" Example 9

U " Toa 1000-ml__three—necked flask were added 189 g of m-cresol, 113 g of p-tert-butylphenol and 30 g of _. ..

. 5% -aqueous oxalic acid, and 152 g of an aqueous formalin solution (37%) was added dropwise over 40

._._mmutes while heating and stirring on an oil bath at 80° C. Reaction was then carried out with heating and

~ sflirring for 6 further hours. Thereafter, the reaction solution was neutralized, diluted with ethyl cellosolve
- acetate, washed with water and dehydrated to obtain an ethyl csellosolve acetate solution of novolak resin. '

Completely the same procedure as in Example 5 was carried out except that the novolak resin obtained

' 45 "above was used, and that the amounts of ethy! cellosolve acetate and n-heptane were changed. To the

_Resin-Il was 25.0% by weight

Resin-11
layer resin separated + Resin-II)

_.[calcu_lated as novolak resin; (iower-
X 100}
e --Thereafter n-heptane was removed by an evaporater. to obtain an ethyl cellosolve acetate solution of .

_ . novolak resin. The weight average molecular weight, calculated as polystyrene, of the novolak resin thus N
. obtained and the area ratio of the GPC pattern of the same resin measured by GPC chromatography were =

10

liog aad stirdrgnfopa fortherd) heurs(The reagtion selution\wes dkest at e

at the content of the Resin-1 was 20. 0% by -

t.1 £ L le : :
caollaoacal va acat ot o caol ot on o ROV-O+-Brc— \..SI n was .. ...... ...

' I&wer-layer mass thus obtained was added the foregoing Resin-Il of Example 7 ‘so that the content of the ) -



'8 EP0271 199Bl resin measured by GPC chr omat ogr aphy were as fol | ows: 5

- Exanpl e - Wi.ght average- Area ratio of GPC pattern% nol ecul ar.
~weight Aregion B region C regigpygaf 190 Bi 7600 - 22,7
.21.5 55.8 Exanple 7 15 To a 1000-m three-necked flask were.

-added 270 g of mcresol and 50 g of 5% aqueous oxalic acid, and 57 g of .an..
~aqueous; &dolivesi n sol ution (37% was added dropwi se over 40 m nutes while -
- heating and stirring on an oil. bath at [err]. Reaction was then carried out
Wi th heat i ng ang—st+rrrg—for—afFortiegr—2-tours-—Thereafter; thg reaction
. sol uti.on was nelsamipleddieidht avedags t i etrgp kedlipoxfolbhe matéeen®| washed
~with viater and Hehydr at|d® e 85t ¥F4PPan STV CPRT OSALNY A%l Are| sol ution. of
‘novol ak resin (Resin-11}). The weight veraée 0 nolecullar _wei ght of the
Resin-11 was 33D. To a {3000- hr ee- necked, f | sk retfad 72 g of a
- m/p-cresol mx ur-eg (cdntentch?fobmcresol %61.5rq ,133.’% of -ofqg?%re ol, 91 g of
) 5%\9(’:1%90(13 oxalic acid and 756 g of ethyl cellosolve acetate, and 444 g of
‘an—aqueous formalin solution (37% was added dropw se over 40 m nutes whil.e
heating apgdoRtipf ring on an oil bath at [err]. Reaction was then carried out.
"W th heatlnS and stirring for a further 8 hours. Thereafter, 25 the
o reaction sabuyf iga-mi@tedYakiclidlatiZféle al@aNRY gbit I miBEBSol AbEUrdl Gk Glcrbddl,
obt ai Bs agn.s)hae g 6ep-tosR ey § RERiedd! And Sl §lbi 535 Qoo Vxicalid, M8 1170 g GPEAREMRE Y
t he sanefophaMe eslitioR (31%) iwas badadatopwibe VRS 4€ Minuted hhikbUiieathy AP stirtidgodn dnhdl vamvadl ak
.resi n obscicnBehctdhoree thea sartielsl} wiltiithatirigaind stiingaoraLindier ®houtd Mydreai@] the sattior
-acet at e shdomwisopliatizmdidgivied edia st dellodalvet doetath, oveshied | véll emtenarsisiebitiksdedab biateimed - -
was - addegh atinkcdiionolvg edotptp SRlvEnpf hgvolgloresibat t he content of the Resin-11 was 30
25. 0%2by wEehpistely thesame glopedure a3 Pemplp 5 e pasisdioptexcapt hatthenowolajtesinabtpineed by - -
~an “evapofaveras vsediandithet fig amougts oceyl Gallopalve ageteip apk n-bentaneivere genged. TRobel ak
~resi-n.  TRERPGRESS s w&g@‘*wﬁwwaﬁhe Jrseagne Ravil phieemplad sodhat Hregpntenief tpc

“ pat t er'n;, Fep-hes 28PLPYIPOMPC chr omat ogr aphy, were as fol | ows: Exanpl e
Wi ght - aver age Area ratio of GPC pattern% 46

: rm-J_-.e_Cﬁ_?-‘ar weight A region . B region C regi onReZsin_11 - 11300

. 235 L [ca___l_cihﬁatébd as novollk lrés@n;: oerTTaver resin separated + Resin-11]

SERN x_lDO]
Cigg T e
... Thereafter, n-heptane was removed by an evaporater to- obtain an ethyl cellosolve acetate solution of
- ee o novolak resin. . _ - T
- i The weight average molecular weight, calculated as polystyrene, of the novolak resin thus obtained and .
35 the area ratio of the GPC pattern of the same resin measured by GPC chromatography were as foliows :

| Example | Weight avekage Area ratio of GPC'patterng :
S : molecular weight
: \\J @ ' A region | B region | C region
10 © 13200 22.8 13.0 64.2

- -Application examples and Comparative examples

L The novolak resins obtained in Examples and Reference Examples were each dissolved together witha
.. B0 .Sensitizer in an ethyl cellosolve acetate/n-butyl acetate (8:2) solvent in the proportions shown in Table 1, fo .
- ~ prepare resist solutions. The amount of solvent was regulated so that the film thickness was 1.28 um when
""" the resist solution was applied under the coating conditions below. o S
Every composition was filtersd through a Teflon filter 0.2 nm thick to prepare a resist solution. The
o solution was then coated onto a silicon wafer, rinsed as usual, at a rate of 4000 rpm by means of a spinner. _
... .. 55 The silicon wafer was baked for 1 minute on a vacuum adsorption-type hot plate: kept at 100°C, and =
~ 717 -exposed to light with the exposure time being stepwise varied at every shot by means of a reduction
o projection exposure apparatus with a 350 W super-high pressure mercury vapor lamp as a light source.
"o - Thereafter, the silicon wafer was developed using a developing solution SOPD (product of Sumitomo . .
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Exanpl.e.8: To a 1000-m three-necked flask were added 270 g of mcresol - 2,.7.: .-

g of zinc -acetate di hydrate and 27 55 g of ion-exchanged water, and 121 g

.of - an aqueous fornalin sol ution g3y p{; added dropw se over 40 mi nuteés

‘while heating and stirring on an m? ath at [err] Reaction was then N

‘carried out with heating and stirring for a further 3 hours. Thereafter, 30

g of S%:f&mmm;mm ILinited) CAfhr Bring tahddrying Shecaritbent,of Bimdhicimesstioss for wach shétrwab ed _ g

Lout Wi t blotted aityaimet) tharesipestrd ttimi g oitak seusifivite-- The tiit thickress EEntiondvas bbtainetefronThe - -

react i ofimgbitimessom hesndxhesad @rea. AlgelP e sHitdn @@ HBtingn e uesish battemdwasdildced fd 30vi t h

ethyl cminbtesilaciean cenzeieat vaning tsotpetatnias sk allpwasriel stenstin én aariekhtmespesn, andithen - -

et hyls claa reSjgiange wag-eveluated bysIbsaryingriheyesist Gottamity mesgs of a(sERnging mjcrqs§oreThe wei ght

‘aver age ngPeseupsilis aeisgiectively shewnsingTable . Ityig, found) fsom Fable, 1 3tpd Galapce tRfveen e cked -

fl ask \/\Eﬁ"ﬂ“"éﬂ&% “‘B’SS”B“B?‘* ig the, ﬁ&?"@?@s@amﬂ'ﬁtsd?”ék%’@dﬁ?@w Brcomparechuify theg - - -

_.61 5°/c) Refergncy B?mpﬂ? tresol and 91 g of 5% aqueous oxalic acid, and 426 g of .
ueous formalin solution (37% was added dropw se over 40 m nutes whil e

: a %g..and stjrring onfan qil hath jat qOC _Thereaffer, rea(tlmp was
-Carrled out{ wi g h Ty ang St T T qra {Fur (frer B oprs—{ The re%ctlon
~sol ution therl new r gl ikz4d,, qi I,uted, 1t lethyl Sef losplyelagetat g, :
washed wi-t hf wat er] a cL?dehy‘.dr-al"bc tDd |o i an ethyl cell psdl yetagcetgte .. .
'SO'|'U'[14'OI’1 of| nopoljak lesi o~ 't‘frq_ﬂ gt &1y thd A :L?)_i’ Nc2dir®_Aas f:"n
Exanple 5 s carjr#; dg_OLt ejfcepty thgt tHe ngvol gk rejsin pbtainedjabove was.
used, and that t Qe qnpurt s ¢f retihyy |ced ljospllve= dcet at es apde n{hepfane were " -
changed I thie ljopérg | dyer {ngsq Shus it & nedd iag added] the {fPr ¢going
‘Resin:=111% sjo that] Lhe, cqntent off thg Redin-I|l | s 32. 0% by .Lveigu K9
a ]'JTheﬁ af tler | & teptfametwasremved-toy—gn 1=: aportorTto—gbtain an ethyl
‘cel Mdsol vg facet atlep & utfi on |of rO\‘/,\oIJak nesi - JHe Wi ght| aveqagejnol ecul ar -
~wei ght:; celjcul técﬁ sg'pél)qstyl;:ere,é fnﬂeapcvo"?ck Jesin [ his oﬁt hi ned and
-25.the argd ratiq ¥ ™ he _Gpr‘att@rr of |t ik jsahg reg)i M npasufed by GPC .. -
~chromatogéaphy] varel ds flol | gws: [Exanple} \Wilght laveriage. Ar ea
rati & of EHC pat {6l N% 30 | ' mgl ecul ar ei ght 30 o
A region: OE rggi g '(g!‘regiqo' 8200~ | m» | m» | 4G.60 | © | ~2P.D 58.4
35, Exarrple 9 To 4 a4pq0- i wt hr ge{nexked f|l TH verje addegl [189 ¢ f {mcresol, .
._113 g of B- t &rit - th_/I.,phe noI and |30 g of |40 §% adueous oxfalicyaci ¢l, and 152
g of zan afyed@ussfrortratiT Tty 3T Twas [adaguuropwWEE 0 #0 minutes ..
Jwhile hea@ n@ allq. '§t| rrin in aff ‘oi l| batfh at}] 80 |C. F#eact ‘on yas {hen
_carrled ogut \gt_fj heat i ng ' R
L Rl N A : (%] o
N u; O] = ] . . LY 73
e O 1 o - ~ e - S o
: al 2| 5 0o Q o o { uofl M -
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'stlrrlng for 6 further hours. Thereafter, the reaction solution was o
neutralized, diluted with ethyl cellosolve acetate, washed with water and -
dehydrated to obtain an ethyl celépg%yqegﬁaggt ate solution of novolak resjn.
Conpletely the same procedure as in Exanple 5 was carri-ed out except that °
“the novol ak resin obtained 45 above was used, and that the ampbunts of -
-.ethyl cellosolve acetate and n-heptane were ch_anged. To the | ower-|ayer

' mass thus obtai med was added f§he floredoi ngl ResI n-1[ of [Exafple]7 sojthat ..
- the content. of fheyResin-|I s 24.0%|oy wkight [efr] Ther¢aftér, niheptane - =
-was renoved by an Evapora er o olytain an pthy|l cell os¢l vejacefate ol ution
of novol ak®r ¢si i ghd qvar dge nolech wei ght, |cal ¢ubajed ap
pol ystyreng, | of k.-qrvsl’-}n t Bug &bt pi fhnglﬁh &r¢anrptBo pf the |
.GPC patter @ Df‘.ﬁ Imeadur ed by hr ofrat ogr aplhy were 1p EP
0 271 199 Bl|as : bl Vel dht—a Are.ﬁ_.r.a.L o of
_ qu&term%&;‘ gg_ ~ |nol g we} ght |A r¢gio B [egion
_CrTegion 98| .| ¢ e | m | =3 ~ | 93}5e |~ |62.8/10 -
“Exanpl e 10“Tp%1 0OE I ngcKel® fll 8sk sdie® 153 ¢ 3f | ad -
mT'p-cresols fid{da pf mjcredol , .5%, 36 g ¢f pjcrespl, 82 ¢
- of “0-cresols arg it o) Wieand oxdlic anfl 170 g of ah agupous .
~formals n. sgl It o (3799 whs afided dr ogw se 40} mi nfit esjwhi | e hehting
.and stlrrlrzgcme;_moil bath a [eﬂir]. Reacfionf was{thep cafriefl out{wi.th.
‘heating ang pt¥ 3 g for & FujtBed & Hofrsi i@af t@r | $he BepcRiop -
sol ution wdsineyitd &l i zed, |d™l pt®djwfth Eth I'T obdf vé Ac¢t At , “waghed
‘wi th waterwgapd fighydrated{to pbtaijn ar eth el | opol v@ acetatp sol ution. of
"nevol &k. r-_e§i-1 o Conpletbly fihe dane pracedurpg astin. Exanble was
carTi ed out axcEpt 4 hat the npvol gk rdsin jobt af ned| aboye was ubed, hnd that, ..
the amount g pf et hﬂg gell psol ve aget atle and n-hept pne yerefchahged.| To the -
_ I'o\/\/er-l,ayet_’, wE ﬁthgs'g,obt imep wa a'dcea't e'f gai"hg Resinel | of Exanpl e
F-so- that §_ha corfled ™ of {he Resinm-1I1 yl wei ght 25 [Frr] 30 :
N Therea terg N- hept fEme—was rempved oy —gm Ev terTtopbtamamethyl
" cellosol vedatet a_tge?%ol uti on of - hovolfak rEa The welght | ave} age S
_nol ecul ar we( ght & lc& cul af €9 a@pol@ty@m @he m%w@esi t hus
.Obtained agdj.. |%| = 1. _ o '
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35! the area rat|o of the GPC pattern of the sanme resin measured by GPC

~chromat ography were-as foll ows Exanple Wi ght. aver age : Area
rati o of GPC pattern% nmol ecul ar Eﬁiﬂﬂtmy‘hf egion Bregion Cregion 10 -
13200 ' 22.8 64.2 45 Application exanples. and

Conpar ative exanpl es The novol ak re5| ns obtained in Exanpl es and Reference
'Exanpl'es were each dissolved together with a 50 sensitizer in an ethyl . - =
cel | osofve acetate/n-butyl acetate (8:2) solvent in the propoitl ons shovvn o

- in Table 1, to prikpaje fes|st spl utf ons}] Thd amount ¢f sdlven? was
.regul ated so thatjtheé.fil'nfthickness wa$ 1.5 ferrg en |t he gesi st o
~sol utsion was applj edfun LoRdift i-ans bel oW Everg conposition
“was filtered throjughla ﬁerr]f‘fthi ek|to. drepate a resist.
solution. The solution yas --Cof—-waHer , rinsed as
usual , at a rate f. 4000 o e silicon wafer
Cwass poaked for 1 nufe orn. ate kept at [err]:
- and”exposed to |ijght {wii ge varied at every
shot. by means od | redug s with a 350 W
'-super-hl gh presguye red 1 Thereafter, the
si'li'con wafer wasj deyel j OPD (product of
~Sum oo - EP 9 P71]1199 fpany fter rinsing and
~drying;--the anopng- of f .h°°s ot"‘ vwas pl otted agai-nst-
the exposure ti®e to)obt _ ss retention was.
obt ai ned from t#e} fifm {8 pkmes ttreT Al so, the silicon
waf er. having a gefsi st pat‘.& Er’ét was pll acel iln a cl ean oven set
at_varying tenp@riat ufes}adh '%H | pwed tQ t at nosphere, and:
- the~5--heat resPstange yas| ébal ufled Hy di st - pattern by - - . .
‘means of a scan’%i ® Tié: @‘%"@-pe. Thege re¢ ively shown in
“Table 1. It is ‘Po R 4 oM rapt e[ T that P e sensitivity and
:heat. reS| st ancegi n d hev i catj on [Exampl es |is nprkedly ijnproved as
'corrpared with tﬁe F§1 el L;r_t‘lzt:e Exafipl efs. [¢rr] B 0271 199 B1 [err]
| 21 8]5™ |
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TEP 00271 199 Bl 0)~ ~ ~ ~ ~ ~~~~~L  EP 0271 199 Bl [err] . EP 0 2717199 "I

BL 1) -Expressed as parts by weight. 2)  Kind of = sensitizer isas
fol'lows : [err] Condensat i on gprgPsiti Gligg @ e L
“napht hoqui none- (1, 2) - di azi de- (2) - 5-sul fonyl chloride with
2,3, 4-trihydroxybenzophenone. [err] Condensati on product of
‘napht hoqui none- (1, 2) - di azi de-(2)- 5-sul fonyl chloride with
- 2,3,4, 4 -tetrahydr oxyberzepherore—{-eril- ~Copdengat+oep—prpduct of
‘napht hogw none- (1, 2) {di gzisgle- (2) - 15 5{sul o cChlofide with
- 2,3,4,3 -tetrahydroxy berzo enone. { Condlensgt i on} proquct of e
_ napht ﬁoqw none- (1, %) di 4zi &e-(2)- RO Jad! . - lchloride vmth"
©2;3,4,2,4 -pent ah%droxybem;z henoheg erptird ¢n tige bl ean oven at’
-_'whi'ch the resist pgtyerrn focg;g’l__ns to] soffen G oW. ZB-d anp 30 1. A
~novolak resin for g po5ltg\ze photoresi ch ijs prijoducgd by addltl on_ L
ccmden,satlon react |,op ‘pf-e—pherot+g—eo H-R—g+raHdekydle,
. characterised in thal gHe &®a ratjo o perﬂreati on chr omat ographl c
©pattern- (GPC pattepn} [ reaguged by} the /(254 NP detector] is-as -~
- follows: .the range*whe? di @t HZ nol &l Gl ¢uRatlef: af pol ystyrene:
-—is. from 150 to | esy {han B80% (not B5 ing phenol} andj unreacted. -
“nmonomgr) is from 8yt BIYE CHEreinafter to_as Alregipn); the range
wherei n the nol ecufja ‘&'r\qi ht cal cul atefl as|pol ystyré¢ne ifjs frpm 500 to 5000 .
(S fromOto 30% (He e§‘r ter referred/to as B fregi¢n); jand fhe range
wherei n the nol ecuBal awdi%Bt cal cu] af efl @s pel ystglmr NS exeeeds 5000 is from
35 to 92% (hereinafter feigrred to & C.?ﬁeﬁlgn) i fhmtHewrafio of the B .
- negio® to the A redibn e:'f'ﬁg 2.50 jor Ipss.}2. A novgl ak jresih according.to .
clam1 characterigefl i @ hat the e ght ayerage nolecullar weight,
calculated as pol y§ & T The JTovol ak [ est Ty TS Tom]3000f t o 35000.
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~ 3. “A novol ak resin according to claim1 or 2 wherein cresol is used as. 'a" '

- phenol -conpound, 45 4. A novol ak .resin according to claim3 wherein t he-

- cresol conprises mcresol and pegEfeppPhsg @1 A novol ak resin according to. -

claim4 wherein the ratio of mcresoi to p-cresol contained in the novol ak
resin corresponding to the Aregion is from10:0 to 2:8, and the ratio of

‘m-cresol 150 RExphesiia gprgaq.wgpw'é@qht in the novol ak resin correspondi ng to-'_

the Cregionis from10:0 t 6. A positive photoresist conprising

__novolak ngsingnacserdi “QerIth?éEé pg ezedbMPwel ai mand |ight sensitive
conponent. 66 PatentansprUche 1. Novol ak- Harz fOr el nen positiven

~_Phot%l ack, @eesécﬁldbksﬂi'bﬁh%:%@qbé'&nﬁﬁﬁﬂ Hoh@ D8, 994d a90aé (3L

-phenol’i schen rbi ndung m t For mal dehy urch gekennzel chnet, dad das

Fl Achenystirldpks des cn1ofPad vAlh 439 bhyar FBEESHRGndi Par L by wel ght. )

~2) Kind of sensitizer is as [éerr] Condensat i on product

- of* papht hoqu@@onecdnlerdatidhagiodget Vs r&% Snbh -u 2) -ajaghadibfe W th-
2‘3'n'4 tri hy:jj@jxybenZ(‘iphaer?onZ“;Il 10 n§p Iérr] © Condleansatlon pr oduct of

‘napht hoqgi-sarntl, 2) - disi-d€e Wdkn zbasuli«amutrahyamxybesmgnah&fe with

- 2,3,4,4" -tetrahydroxybenzophenone. [err] Condensati on product of

_napht hoqui No@®- ( loohheféatzodcprodhct b Raghthb@ione~(1,2)-aiahidw-i(@e- Wi th

- 2,3,14,3 -tetrahydroxybenzophenone. Condensation product of

.. napht hoqsl-ﬂﬂl’fen{r]l 2) - dérasir e WAkh B354 F'0Rytrahydroxybefidphbhsie. Wit h :
2,3,4,2", - pent ahydr oxybenzophenone. 3) Tenperature in the clean oven
‘at which’ theSIc‘dndBﬂéitﬁbﬂ BrRgLes oeOnsphthoquinbied (10W) ~-ddaz {dexi(pp- 30 1. A

" novolak resin for a positive phot oresi st and which is produced by addi tion

ondensas+on £6HACt | On @flofidh &ach i G 3¢9/PQUNehbenit by drokytdndepdone .
- charfacterised in that the area ratio of the gel perneation chromatographic
Cpattern 6GPCrpapémtinre [ineahellddah\ovehecatiwhicH the UNs25¢ pattesiebegimy | is as.

| fol l.ows: the range wherein the nol ecul ar wei ght cal cul ated as pol ystyrene . .

| s from t5Gdfeeh ama tlhwn 500 (not 35 i ncl udi ng phenol and unreacted
: rmnof’re r) is from8 to 35% (hereinafter referred to as A region); the range
" ‘Wherein the nol ecul ar wei ght cal cul ated as pol ystyrene is from500 to 5000

is from0 to. 30% (hereinafter referred to as B region); and the range - * --;f;f-‘;----

- wher ei a,ai,ﬁga mol ecul ar wei ght cal cuI ated as
© 2 1. A novolak resin for a positive photoresist and which is produced by addition condensation reaction ofa =~ ...

.. phenolic compound with formaldehyde, characterised in that the area ratio of the’ gel permeation P

' chromatographic pattern (GPC pattern) [measured by the use of a UV(254 nm) detector] is as follows :

L the range wherein the molecular weight calculated as polystyrene is from 150 to less than 500 (not -

88 'mcludmg phenol and unreacted. monomer) is from 8 to 35%.(hereinafter referred to as A region); the - '
R range wherein the molecular weight caiculated as polystyrene is from 500 to 5000 is from 0 to 30%
. (hereinafter referred to as- B region); and the range whoerein the molecular weight calculated as
. - .. polystyrene exceeds 5000 is from 35 to 92% (hereinafter referred to as G region); with the ratio of the
\"\/ © B region to the A region being 2.50 or less.
%0 '

2. A novolak resin’ according to clairﬁ 1 characterised in that the weight average molecular weight,
" calculated as polystyrene, of the novolak resin is from 3000 to 35000.

~ 8. A novolak resin according to claim 1 or 2 wherein cresol is used as a phenol compound.
4% : '
‘4 A novolak resin according to claim 3 wherein the cresol comprises m-cresol and p-cresol.
fe : ':'5_'.-_ A novolak resin according to claim 4 wherein the ratio of m-cresol to p—'bresdi contained in the novolak '
_ . resin corresponding to the A region is from 10:0 to 2:8, and the ratio of m-cresol to p-cresol contained
.. o " "in the novolak resin corresponding to the C region is from 10:0 to 4:6.

-6, - A positive photoresist comprising novolak resins according fo any precedmg claim and light sensitive :
.. . component.

&5 . Patentanspriiche’

; 1. Novolak-Harz flr einen_' positiven Photolack, hergestelit durch ‘Additionskondensationsreaktion einer
‘phenolischen Verbindung mit Formaldehyd, dadurch gekennzeichnet, dag da_s'._Flﬁchenve’rh‘ailtnis des
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pol yst yrene exceeds 5000 is from 35 to 92% (herei n'after referred to as C
region); .wth the ratio of the B region to the A region being 2.50 or |ess.

2. A novol ak resin according toEpl@éﬁ‘psscé\?r acteri seﬁm"mmm jjght
average nol ecul ar wei ght, cal cul ated as pol ystyrene, u ﬂ esin
is from 3000 to 35000. 3. A novolak resin according td 4 aitm ® of 2*wherein

cresol ig usegkRasfedRENPArGBYPRUWL. 45 4. A novolak resin according to
claim3 wherein the cresol conprises mcresol and p-cresol. 5. A novol ak

resin acgyrdigigat 8¢ Cl ai guads MisELI iR bheed3bl® of mcresol to p-cresol
contzsai ned in the novol ak resin corresponding to the Aregionis from10:0
to 28, and r édd t < ; I,ned_ . 1. the
novol ak resi @gorﬁiﬁé‘ﬁ%f%’c? géﬁlﬁet %f Pﬂ'eghgﬁ%usﬁ? E%ﬂlig?'odsitgg.lﬁe: 6&)6. A
posi tivesphfQngsi St cemﬂi%bnampw&%t&gﬁymﬁ%ﬂo@h@&&& any preceding
claimand |ight sensitive conponent. 55 PatentansprUche 1. Novol ak-Harz far
ei ngp positi @@ PeiaehasKionNpEaficteebt tnadht oy AddhdL QN Rgél jp0sr eakt i on
ei ngé1 phenol@chen Ver bi ndung m t Forna#geh{/hd, dadu‘?c%%&gnnﬁlzghnet, day
das FI Acbeswaidiivht Ni s deforliGe withP203 47k ' 108BhnRirdxybthiophkhéde.l | 1! 11
gel per nmeati onschr omat ogr aphi schen Musters (GPC-Muster) [genessen unter
Ver wendung e{@)es ¢dhdehedrhionmprdRiceké maphvheyiabik- (15kj -dlari&er@jch, worin
das #bl ekul argew cht, berechnet als Polystyrol, 150 bis weniger als 500
betragt 6nswitonglnschl twiddiae hwithepps, 4j3d-eéwrlahyamayserigpheMianer es) von 8
bis 35 % betragt (imfolgenden A-Regi on genannt); der Bereich, worin das
Mol ekul ar gewfadht , cdmieasdtioin product 6f hapPhtlyjuihohe- (10D} &1Azbas- (2000
betragt, von 0 bis 30 % betr~gt (imfolgenden als B-Regi on bezeichnet) und
der;"Ber ebeduylfnayin dascivdirdle | wdirthgeri Thi, 2 * ber-pehastydabsydemzysiienoak, 5000
hexst ei gt, von 35 bis 92 % betragt (imfol genden als C Region bezeichnet),
wobel da3) VerTeApératairdein BhiRegiean gven AtRelgichntle 2@ sosierpateargdegimd . | 0
2. Novol ak- Harz nach Anspruch 1, dadurch gekennzel chnet, daB das
Gevvitht storsoifsehrartd £Myekul ar- gew cht, berechnet als Polystyrol, des
Novol ak- Harzes von 3000 bis 35000 betragt. 3. Novol ak-Harz nach Anspruch 1
oder 2, dadurch gekennzel chnet, daB Cresol als Phenol verbi ndung verwendet
wird. 15 4. Novol ak-Harz nach Anspruch 3, dadurch gekennzel chnet, daR das
Cresol cramkd esol und p-Cresol enthalt. 5. Novol ak-Harz nach Anspruch 4,
dadys ch gekennzel ohnot, daB das Verhaltnis von m Cresol zu p- 20 Cresol
i m Noval akndvolak resifl &8 agpesitive-phetoresist asdivBigh is Pliduced ® additicd cbidansatidh rbstisragta und
daR das \fibeduiit tcoinsound iwitniG@meldetlyde, Lchpra@entsed lin ithat Mevadan ketiblaf the gkl pedhesiation
G Regi on chremeipgiaphit patiemr(GRO patteli) §meks@ed) by thagse of a UV(254 nm) detector] is as follows :
the range wherein the molecular weight calculated as polystyrene is from 150 to less than 500 (not

35 including phenol and unreacted monomer) is from 8 to 35% (hereinafter referred to as A region); the
range wherein the molecular weight calculated as polystyrene is from 500 to 5000 is from O to-30%
(hereinafter referred to as B region); and the range whersin the molecular weight calculated as
polystyrene exceeds 5000 is from 35 to 92% (hersinafter referred to as C region); with the ratio of the
B region to the A region being 2.50 or less. :

2. A novolak resin according to claim 1 characterisod .in that the weight average molecular weight,
calculated as polystyrene, of the novolak resin is from 3000 to 35000.

3. A novolak resin according to claim 1 or 2 wherein cresol is used as a phenol compound.

45
4. A novolak resin according to claim 3 wherein the cresol comprises m-cresol and p-cresol.
5. A novolak resin according to claim 4 wherein the ratio of m-cresol to p-cresol contained in the novolak
resin corresponding to the A region is from 10:0 to 2:8, and the ratio of m-cresol to p-cresol contained
§0 in the novolak resin corresponding to the C region is from 10:0 to 4:5.

6. A positive photoresist comprising novolak resins according to any preceding claim and light sensitive
component.

s5 Patentansprilche

1. Novolak-Harz fiir einen positiven Photolack, hergestslit durch Additionskondensationsreaktion einer
phenolischen Verbindung mit Formaldehyd, dadurch gekennzeichnet, daB das Flachenverhilinis des
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5. Posi i ver Phot ol ack, ent hal tend Novol ak- Harze gemaB el nem der

vor her gehenden AnsprUche und eine 1ichtenpfindliche Korrptllimmllu'ﬂ
Revendlications 1. R6sine novol aqus gopf 14484 Or eserve po ”W”III
par une reaction de condensation par addition d' un conposé phenbl i"jué sar
I e formal dehyde, caractdris~e en ce que |le rapport des aires du 30

di agramme degelphmeatizbssyoapthgraphisetion MUSIBBAGPOMuster) [dhfossetl iuatgr wm&daaaG)meErmeur d -

a.l'aide d' u2bdden)detekions] Wie Ifdgt(i€5der Bevelch,omtrin [des Salekidergowicht] bergihaeg @lscRolystyrol,

laquelle le 159 bld yreniges| alscaP byrégt dichirdinsehlieflichpBhiepd tupd sichtunagesatres\Mdnemeres] @oril80 a

'noi s de- 5001 3h betrdgtiny folgendsn Aifisaion gesenntdenBereiohs werinday Malskytpsgewichtabgrgchnet de
-8 ‘a 35 %% (orfis| PAlysyeqhl yonr |'em5 Ocpet@gf 0 big 3| %A dhetrégt r(in (folaendsin| s [BeRepion ds
ol ecul ai r e PE3AENPEYcUd flo 51;? é’héasa plplwlatagyighty bamehmst gls Polgsingl, 690 disersteigt, 30
% (on | appeP? ?\5'319 f?‘qufg)als GsBegion beggichned), wphel das Merhdinisyday BrRegiop o
poi ds ol ecf'dITE'E wepogs ystyrene depasse 5000 va de 35 a 92 % (on

l a'ppe|1 €3a 0 [ S arc Spr aqurc Ol't [{ .
wint thet ey .,%ﬁ%bi,gz)’ i W B S

revendi cat | carac ~ris OndeTAPe du poi ds 40~

ol ecul ai §, e,NoedfdkaaFEErﬁcl?ﬂnsBRJclY$toﬁér@ﬁadtﬁiéh b&eﬁﬁéﬁéﬂﬁetngéf%@ﬁgﬁs $ﬁengﬁ?r§i9&|9? e |

35 000. 3. B@,&bmtm@vol aque suivant |a revendi cat f on dans

l e crospl est utilis6 comme conpose phénolique. .4 4. Resine novol aque

suivant |a mamma&aiabmmna:;ucalanaadwqu@éﬂeﬁnieﬁ;hﬁéteaéd deS WRRoRALIesEl Whach-eas et

Te p- cresolenthdéls. Resine novol aque suivant |a revendication 4, dans
‘laquelle |l e rapport du mcr~sol au p-crdsol dans | a resine novoI aque _
cor r es ponamovalgkiHarzrnagh énspAicl 4, dasiuidds gekanrizeldhmst, da8 das Yerbitnisceen mr-Creest el pau -
p-\cres& 50 Cresol igdfeyolakHarzg dasrder Adiegibrmepiepricht vore $QDbiel 4 thetrigh undr dag idamVethiiteis de-
10: 57 4: 6. ven miipselen essspimiiouelakitipe, dassinnf-Beaigntentiericht woni 180 disridksiriatues

suivant ' une guel conque des revendi cations Precedent es et un conposant
: ph ot osen S(f bI Slth IoPhy Iac enthaltend Novolak-Harze gemi8 einem der vorhergehenden Ansprﬂche und eine

temp in che Komponente.
;28
F_Ievendlcations

~ 1. Résine novolaque pour photoréserve positive et produite par une réaction de condensation par addition
d'un composé . phénolique sur le formaldéhyde, caractérisée en ce qué le rapport des aires du .
80 diagramme ~de chromatographie par perméation sur gel (diagramme CPG) [mesuré A l'aide d'un : .
_ détecteur & UV (254 nm)] est le suivant : la plage dans laquelle le poids moléculaire exprimé en

exprimé en polystyréne a une valeur de 500 & 5000 va de 0 & 30 % {on I'appellera région B ci-aprés) ;

. 36 . et la plage dans laquelle Ie poids moléculaire exprimé en polystyréne dépasse 5000 va de 35 & 92 %
. {on I'appellera ci-aprés région C) ; le rapport de la région B 2 la région A ayant une valeur égale ou " -
inférieure 4 2,50.
\'\/ 2 Résine novolaque suivant la revendication 1, caractérisée en ce que ia moyenne pondérale du poids '
i .40 . moléculaire, exprimée en polystyréne, de la résine novolaque va de 3000 & 35 000.

3. Résine novolaque suivant la revendication 1 ou 2 dans laquelle le crésol est utllisé comme composé
phénolique.

45 4. -Résine novolague suivant la revendication 3, dans laquelle e crésol comprend le m-crésol et le p-
crésol.

* ‘5. Résine novolague suivant la revendication 4, dans laquelle le rapport du m-crésol au p-crésol dans la

résine novolaque correspondant 2 la région A va de 10:0 .4 2:8 et le rapport’ du m-crésol au p-crésol " -

80 dans la résine novolaque correspondant 2 la région C va de 10:0 & 4:6.

" ° 8. Photoréserve posntxve, comprenant des résines novolaques suivant 'une quelconque des revendlcatlons o o

précédentes et un composant photosensible.
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poiystyréne a une valeur de 150 4 moins de 500 (sans inclure le phénol et le monomére n'ayant pas
“réagi) va de 8 & 35 % (on I'appelle région A ci-aprés) ; la plage dans laquelle le poids moléculaire © - .



