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can be blocked with certain groups, X, to form compounds containing the structure
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which have solubility properties different from the unblocked imide. These groups, X, can be cleaved by
acid under the proper conditions to regenerate the unblocked imide. Where the imide group is incorporated
in a polymer, the polymer with blocked imide groups can be made to function as a resist when
compounded with a substance capable of forming an acid upon exposure to radiation. The exact nature of
the imide containing polymer is not critical, provided that: (1) in the unblocked state, it is completely soluble
in aqueous alkali; (2) in the blocked state, it is insoluble in the same aqueous solution while simuitaneously,
{3) in the blocked state it is soluble in a solvent capable of dissolving a suitable sensitizer and finally; (4) in
the blocked state it should be film forming. There are other secondary properties which may be selected (to
enhance the characteristics of the resist) by varying the structure of the amide or a comonomer.

In one aspect, the present invention provides a photoresist composition comprising a mixture of (a) 1-
50% of a latent photoacid and (b) 5§0-99% of a film forming imide containing polymer having a sufficient
number of the hydrogens from the imide N-H groups replaced by oxycarbonyl groups to render the
polymer insoluble in aqueous alkali, the composition being dissolved in a solvent which dissolves both the

latent photoacid and the polymer.




In the i nvention, we have discovered that the imde group [ ERR] can by
bl ocked with certain groups, X t@,é%m’@ogpounds containing the stru@re
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where the imide moiety is contained in the polymer backbone itself. If this is the case, the blocked imide
containing polymers will have the structures
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Alternatively, the imide moiety may be pendent from the polymer backbone such as in the structures
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i noperative. Fromthe known set of aC| d | af)ipl e protecting groups the groups
found to be nost effective are groups, 55
55 6 , EP 0 234 327 Bl [ERR] |s a aI yl, aryl, or substituted
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exgnpl e, pol ymal ei m de [ERR] res or a polygl utarl mde such as that of
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Nl"orporat ed into the polyner may be varied. For exanple, a copol ymer of
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where R is alkyl or aryl or H, in the case of a pendent imide. In all these cases, n and p are from 0 to 10
35 and m varies with the degree of polymerization and may be from 5 to 100.
Ease of preparation will naturally favor certain structures over other. For example, polymaleimide
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or a polyglutarimide, such as that of Gleim, et al. (U.S. Patent 4,524,121)
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50 respectively, where X is an acid labile blocking group and R is an alky! or aryl group.
The acid labile group X should be reasonably stable at 100°C, to permit baking of freshly spun resist
films to remove solvent. Furthermore, it must not react with the developer or sensitizer in such a way as to
~ render the resist functionally inoperative. From the known set of acid labile protecting groups the groups
found to be most effective are oxycarbonyl groups,
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el mthe properties of the imde (and/or bl ocked imde) containing
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forgth for the 20 purpose of illustration. The specific enuneration of
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THF} (5.0 m) was added over a 30 period of 10 m nutes, w th vigorous
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THF added to prevent solidificat ok Oms\CH;)added al | at once and the

ountwfxture was warmed to [err] and stirred for 4 hours. Finally, the

leimida| at i nous mass was poured into distilled water (200 ml) with vigorous
sti rrithgwhigh [hasnbepnt fgunsictot ecedsityr atBChedi tp iprefamerh inidel tantainiad . polVmer fiid isrteable atas
washed wientperaiites (elow @boutl 10 *Ch B greupnia nefireaddOBtacked by paueelisialkeli ear isribigpntive in

er at fedragense pf ypepgsedsieteatphetecidni t r ogen. The pol ymer (2.4 g) was shown

by {[ err] . NN tatenh alkioagid mayolg selpgteg dpm & Wide fange ONEUPSIRNICHTL TOWH (1O ORB @Cids ¥ren

t erft - but {fRHPR KRG figzckqtenpgypuch ag digzpnanbihaineaesi on of t he Phot oaci d

Serjsi ¥ zer Di phenyl i odoni um chl oride (2.00 g) was dissolved in methanol (30
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where R; and Rz are either sulfonyl moieties
45
o
. 50
resist or H (but not the same) and Rs, Ry and Rs are alkyl or aryl groups. Additionally, "onium" salts such as
rasto diazonium, iodonium or sulfonium salts may be used as the photoacids in this invention, e.g.,
woups
RsN2*Y—, (Rg)212*Y—, (Rs)aS*Y™

where Rg is phenyl or substituted aryl. The choice of onium salt is dictated by the spectral and thermal
-characteristics desired in the resist. The choice of gegenion, Y=, may be made from a wide range of anionic
species. However, properties such as the marginal stability of, e.g., onium bisulfate or chioride saits and the
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ontact printed wafers showed a sensitivity of 15 ml[err] and 1 micron

eatures were clearly reproduced. The contrast of the resist was very hi ;h

([err] >6). There was no | oss of 6i|mthickness in the unirradi ated area
duringet he devel opment. This exanfil e s that the conbnoner to nmaleim
i.n; 45 the polyner can be other M nosCQ )3, EXAMPLE 4 A resist was
prepared in the manner of Exanple 1. The resist was coated onto 3-inch
oxi de-coated 50 silicon wafers in the manner of Exanple 1. The
resist-coated wafers ver e exposed to X-ray irradiation through a gold on
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t ant al*finmPipRaption phike Rhatoacid Sens Il'produced by a rot ating tungsten source (80004
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Preparation of Photoresist Films

56 Blocked maleimide styrene copolymer (1.80 g) and diphenyl iodonium ftriflate sensitizer (0.20 g) were 85
dissolved in diglyme (5.4 g) by stirring the mixture at room temperature. Then the solution was forced
through a 0.2 um membrane filter to remove particulates. This solution, when spin-cast at 5,000 RPM,
would provide a film 1.2 um thick.
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EP (3234 327 Bl EXAMPLE 5 A resi StERVA 2343298 ed, coated on 2-inch silicon
waf efgs and exposed in the manner of Exanple 1. After exposure, the wafers

wer‘e§baked for 45 seconds to 1 minute at 160 C, then devel oped as in
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sul {1 oni c rettpd)yvafery wererpeapprty axgosed isd scary time ¢fdl10md1\m%0 seconds Frqcsubrpicion features (314

Hordhpaf ed  arin) eisstiy frmerhvitiidilet topq and ypeasly verficabSiderydle 1. The exposed wafers were
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ammpni um¥HASoxi de, rinsed with deionized water E 25 and dried under a
The sensitivity of the resist was 48 mi[err] and 1 [err]

ni=tY ogen _
features %é&gg%sol ved. The contrast was |lower than in Exarrple 1, [err] =

2. d EXAW rSdist Was_prepared i nnep
. gﬁsfgg%&aﬁsﬁ r»gfate PRy "J t“ w%rﬁ% ;;?w%l
or 3 Zt lll
hr

»eratd@@ 2- 1 ”CQ pabratdsCdih d%ﬁ 1‘3)?9 wd?b bidbsed fon
1 ovep¥pOsed \ﬂé'ft% m %E Sle n WOl band 919 hmaly Egaarn i Fiﬁééeh PQﬂet'éQp&hrBher
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on, wagdr oXi de, wifR ex§36d it BoinShavel6Higtris MRowe8 Sl shsithiRySof 38 mIbh eI vith 1aEroh RBtufes RloRSt
s masas hi gh rasbitda. s exﬁlﬁﬁlé hemonﬂtratég'!ﬁn
fiterecesi st was prepared in the manner of Exanple 8, except that the sensitizer
undenas di ph&mymPiEONi-um 40 hexaf | uorophosphate. The resist was coated on
de NH| nchissili con wafers and exposed in the manner of Exanple 40 t 1 (cont act
~print); thenblixkédpbhaned waeprepapica in Bxariple 1rexee@ ithab fhe Eopalyprbreus8d washmalsimide-co-
- sensi ti vienybutyf stirgne. Aftes bletkingathe BSymel [was vsed donmferaeer 7 ipsistas inExdraple TiTbis masst was
f eat ur es ugedrte prepare filns pn-2-inch silicon substrates as in Example 1. The resist-coated silicon waferEXaePLE |
10 45 ReS§fresedcisentast] pontj focPB0s | 15w light fterpughyasr @rtpling 5tep cfablet Tosojytion MATe Alteff
Exanpl4 gwPoare dhe waipss werp faked Jeit t oskat 109" G: Afigs\haking, 8’°§@19(Pé1'ﬂ'° tayelorpdfie P35 Ner e
éXpos ed fueppsdels Y'W?W'%Pﬂdﬂ%'déi‘é‘f"ﬁ%r"”ﬁeaévé? d'a %mftﬂga"e\f’mz&t@dmsﬁmd
proj ect i 8'??’6‘8;5'!"?9 6_9 RPMAE prigfed; wafers é'?ﬂ‘ﬂ’@‘éﬂs p 15 Bl g B ﬁnﬁ' were
he |gh . There was no loss of fi ckness in

phot onas Fﬁl’ contrast of the resist was very
e unirr areas during the development. This example shows that the comonomer to maleimide in

45 the polymer can be other than styrene.

1.70 g) EXAMPLE 4

i was : . .

ifieed A resist was prepared in the manner of Example 1. The resist was coated onto 3-inch oxide-coated
donium . 50 silicon wafers in the manner of Example 1. The resist-coated wafers were exposed to X-ray irradiation

through a gold on tantalum mask. The X-rays were produced by a rotating tungsten source (8000 RPM)
with a 2mm spot size. The source power was 10 kV at 600 mA. The wafers were exposed through the mask
for 8 minutes then baked for 5 minutes at 120 C. After baking, the wafers were developed in the manner of
Example 1. The resist developed in a positive tone with very high contrast and imaged 1 micron features.
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N iwrradiated pattern of 1 [err] lines and spaces on the resist. The to
| uence of 248 hm light on the r esERP 2343278 approxi mately 100 ml[err]
lel i vered in three pul ses. After the exposure, the wafers were baked for§
0 hour akyAsdslels and then devel oped in 0.15 N aqueous hydroxide solutio
50: 50 tetranethyl amoni um hydroxi de and tetrabutyl ammoni um hydroxr de).

pne m cron |4 @88 w20 greS R Sl S-ikAShi E{ WeRFOlY §hosed in the! m&
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he waf er gndddioss of EisOpeddrtharcd/ Bl were baked for 6 minutes at 120 C. After
baki ng, the wafers were devel oped in the manner of Exanple 1. One micro
eat ur es BAMPLE®sol ved. EXAMPLE 12 5 A resist was prepared in the manner{ of s
anple 1. The resist was coated on oxide-coated, 5-inch silicon wafers |in
he manner @éfresist avap lpreepdred, Tadted\arf &ingh viticoe weleyscme @xpesedhicentdetprdat)rin Fe rmeanner of

cral i gnEaeple] 1. -The@xposed kefer vas2balerhid. therimannee of) Exdmple §-ohftep bakjsar the y¥yalss wese
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econd¥ dHgha Ose MigsIcieatires, yerg pasi despivert: éh'arexa["@rer ghowsnhatapety Aqe ‘i‘?ge'°R9FfeW'Mf°e,r s 18
10 wer¥eVa &R veipradhng 1Pesed andiakrde¥t Exanpl e 1. Subnicron features (3/4
err] lin nd spaces) were easily resolved with flat tops and nearly
ertical Is EXAMPLE 13 15 A resrst was prepared in the manner .of

arrpl e 1. hrg nr gs | st 5 at ed 0 tov?a[s unde]d m esrst in éxam leq 20
: er S I “eer rﬁjeg %?é rE%va \?é iaz %q on sg d ﬁ] hent‘;ﬁnei
er ki n- E1 5 i Q ha. ‘hﬁ o e rrsr’ﬁ,wra id
aters wiph tet:%d b ea s @ :

anpl e 1y 4 Ehe%é

lopedfin 5?% &3 NR&amEh{l aﬂfﬁor‘n&m ngoxmearfﬁ vrhtﬂ d@onrzed water |

Per Ki Ny 338 i ot & Adgah Tskoehl 1 ind sifhP bIOhS it wal B nRIch -2k 1 hANsehRdsvRib | 25
nto the rssolvé&erneéynpaa ermbahmteea.kwereaetz ve ion etching. After 20

bt chi ng, the wafer was broken and exami ned by scanning el ectron m croscopy
he SEM mExawmese showed that the pattern of submicron (3/4 [err]) lines anﬁ
spaces in the photoresist had been accurately etched into the substrate
i th reear | yA vesint was gdrepated divitle | sanast tbf Beanipun dti wag compduhdadrie airedist @dtye snandeXsVPL E so
14 25 A rEagnple hascepl thraieesbnsitized Wes tighianytsplfooium Resaffyiraarsénate Toe wbistt wea tcoedsongm
pf  pot as Srinam sflieqnt wars end elecsdd soirat ednt] #5 iff [Ekanicle. O Tive pxpmegdewalze gore Apked rfor 1
eact i onho®0H6160° G pnd theri develgpedLip Sithee P4 N hayetusdetremathPomprmasivan hydwxidn bl &t Rled.
he per cemeageemfﬁss'm Ordenidy. Tnasonsdivialy of thetsigyvap B mdem i34 e conyay ives high with
esonaficer FinPe. miqRp fatures wpreyggsvedonpounded in a resist, coated on 2-inch|
5ilicon wafers and exposed in the manner of 30 Exanple 1. The 2-inch,
ont act E&Mﬂ'&@wafers di spl ayed a sensrtrvrty of 21 mJ[err] and very hi gh

ontrast when J§§ked 10 m n ?5‘9&‘? ?gy om
Dot assi ugn 0
O Xa uo 8 Fl wa? Eurﬁ inc a1l ann amp 40
e, mer el §"*?@ﬁ,oc§£%‘rrr°f§ B xra%ii?s‘é%g’%@ 78 el uo'% Qb hfS‘h

ontrast p ot OI‘ESI St.

EXAMPLE 10
45 : ’ 45
. Resist coated 2-inch silicon wafers were prepared in the manner of Example 8. After the normal
softbake to remove the solvent the wafers were exposed with a krypton fluoride excimer laser operating at
— ’ 248 nm. The projection optics provided a 5:1 reduced image of a chrome on quartz photomask to produce
- an irradiated pattern of 1 um lines and spaces on the resist. The total fluence of 248 nm light on the resist
s0 was approximately 100 mJcm™2 delivered in three pulses. After the exposure, the wafers were baked for 1 50
hour at 100°C and then developed in 0.15 N aqueous hydroxide solution (50:50 tetramethyl ammonium
hydroxide and tetrabutyl ammonium hydroxide). One micron lines and spaces were easily resolved.

EXAMPLE t1 i

55 : ' : 56
. A resist was prepared in the manner of Example 1, except that the sensitizer was triphenylsulfonium
triflate. The resist was coated on oxide-coated, 5-inch silicon wafers in the manner of Example 1. The
wafers were exposed with a Perkin-Elmer Micralign™ -500 in the UV-3 band. After exposure, the wafers
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AVPLE 15 A.resin was prepared in the manner of Exanple 1 such that at |
90% of the imde functional i EP82343REBB| ocked by |
put yl oxycar bonat e groups (as shown by proton nnr).

for 15 bakegqoree mm%teslﬁ debl ock It
O

This resin was

i B natite. S BB sl B e Py

1T éaures . .
oﬁ “ﬁ){e rPé’svgd cal cul ations. This resin was then conpounded

s> 1P4RL n
-amipk vvas EﬁAMPLEw reS| st in the manner of Exanple 1. The resist was
<1%Ggt §d pn=2=Tmcirsi licon wafers and exposed (contact print) in the nmanner
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bl ocki ng wéohad pdah fareps arimelty vericdlcigslvally a t her mal debl ocking process in
anngf ofel to adjust the properties of the resist nade fromthe polymer. EXAVPLE
afer\gas5p A bEXAMEAE 1pol ymer was prepared in the manner of Exanple 1 except that
rastwas copol yner used was nal ei mi de- co-decyl vinyl ether. After blocking, the
MR yimers was Auesit e prapasqsiin dheamanaeri of tEximple. heThenagsise wasdoatsik amplids-chatedT (Sie). 5-
resi st wel8chcsifisenovpfess inghepmanaertof Exampleoh Thomvaiers werm @xnorgionith @ Pedsiorirees Miqualigm®')  as
npl 0 in the\uV:2 bapd, Afler prosure ke walars were baked & 6\miduies ot 1287 © anshdenelored in the)
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}(’\@r ok "°a'¥"° s'%“’%"%r?" 8° SuMee F%‘%Fes'ﬁa"["f’%?n was 8:1 and the
Lghy me The resist was filtered, spin. 5 coated onto
resvmg de- ;;50 = nch silicon wafers and baked for 40 minutes at 80 C to

remove the A‘?&indwassﬁ " R gl o ERfple®S 'e%eppmgtt mBJf b Y‘%Es ms,@de
exposed Qsséivelah KHPR-(5b WY wivh GE&Y. IaBEH B5ctidn, 569 Gof b iRide Jup gre oC _g %)
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¥ 0.1sNoped [ elete]y birckha. imidetcantéining mdimedmpbeld\adexopumunn%a high eortrast bhiksésisof t he
ligh witBsi st was measured to be [err] 5.5 in the near W and [err] = 1 in the
deep ¥. EKAMBAE & ention in the unirradi ated areas averaged 97% This
exanple illustrates the lack of utility of novol ac-based resists in the
deep UV re f?ﬁ'" wes, prepared fo| the manngy offpmple 4 Fughethds ek [gast 88P6 jof the [ipiderfunetionalitisfs
‘Emﬂ'bvtn'exveﬂw (BEQUPS, §a8 shpwn By prgien Inre Fhipfesinpaa baked dor 4 d
g.tT e @ﬁu@ w3as shown to be only 70% )
% epeﬂ"d?? iBatyl

fi‘::4 rret h F’ ﬁ 12 °H3°é‘{ B'%WH‘%'
" 4 di e ma neg' o‘f’ gx lb%ﬂ lp%tr{%ssg rull\/sil ﬁ&w 'ﬁ ?d d (coptact
| t rt wa =i i a
" 3. 2 et Sl °*°rz§.;:§,% Pt s e T
n- dodecy tonirhsh Yone i feQ res'w r@ ed JI'ﬂgy nirr 3 & arés o't a 1% i ¥tieir
et her r midifess ﬁQﬁeP elpnibYt stéi ﬁig exaipleSihowd Wat R peBhtadeoideki H\e.t ﬁ

norma@NNer Oic'edEe‘éélrﬁF &thdrmal &ebﬁa{hgb&o&mo&wq adijlist the' frapentibs ofCtHE £

htaked angbifiy.el oped in the manner of
: reSIst EXAMPLE 16
2 for 1 50

EECEEE A blocked polymer was prepared in the manner of Exampie 1 except that the copolymer used was
maleimide-co-decy! vinyl ether. After blocking, the polymer was used to prepare a resist in the manner of
Example 1. This resist was coated onto 2-inch silicon wafers and exposed (contact print) as in Example 1.
After exposure, the resist-coated wafers were baked for 10 minutes at 110°C and then developed in 0.075

55 N aqueous tetramethyl ammonium hydroxide. The sensitivity of the resist was 240 mJdem~2 and the film

retention was 30%.
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Exanple 1 in order to provide a gploizdomege in the resist on the
substrate. The rreltlng point of the features will be determ ned by the

glass transition tenperature (Tg) of the copolyner. 25 EXAVPLE 19 A redin

can be [EXeMEERY (Cameardivelanner of .Exanple 1 except that the polymer to
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i m de-containing polymer with potassiumtert- but oxi de as in Exarrple 1) with

i s%f""teh@“‘?“é'?ﬁ & apd a?'&egf s cialvee. Theresistvasditond smm Tg
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benzyé ekhwefigr- 45 mate. Once the polyner is blocked, it can be 15 bakeT(
conpounded Tn a resist and further processed in the manner of Exanple 1.  piock
EXAMPLE 22 resin can be prepared in the manner of Example 1 except that the copolymer used is a copolymer of wafer
* re 50maleimidéhand peinythpstyrede Bix d-athyistyraneC am 443apropyistyeste loy 2aitdirsatindstyeens yont4rel i C  and k
r out es. bufdstyrencaorpi-reethyiétyréne rar -n-biotyt ¥inyb rtheraor hesthuly] vinghletbemar diehexyd vioy mtlies/orex | zed  patter
Wi t h 26t 9ated visylippheh eag-phighexyicynyl ethee xandeny! g ethéron naibdesylyvinghashes eun-dtrideot K edzo  devel
mal ei i Wey! ether of fbexgrecyleinybeties oarentddstys dtul etheroier the Pelymards ieoked in thgrman@r '
hour s. o fes §/n'b¢a"|b§ qompeuadesdn jByesish pates oxPRERdClakecoane daraiamed ghampgpr o ht o EXAM
wat er aR@MPe|ltidprderdo ProWdgR efifimads dnte frsisandhe subsiraterThapmiting pantRbtp &ptuephit ed '
waf er s Wi Be fetemiopd By the Slasrdransiion dampsRivisAgsf We sopolymer exposed to a sourfe of T
el ectfo [ rradiation. After exposure, the wafers are baked and 26 Thed
devel op%i—%—ge manner of Exarrpl e 1 to yi el d a 12 r eI i ef pat ter n ih the wafer:
hot or esi §t_on th bst r at m~ there
P i res can P pareJ mn man er o am le [?l t{IaZ} the orP kolocke ﬁ sensit
chlori 1Y gfl de Tnm oMo ol%% htﬂecﬁ?bg oqr Ol ' sensit
s agdes c WL thl o 8 ook e L t& mle ae‘%&mma By rﬁQ .
silver &ﬁ]eq, |1n rermved9 y f| I't | on and tne ano I's rermved NAET  opaim
-vacuum Thi s phot oaci d sensitizer i s ‘then used accor ding to the nethodjof
Exanpl epyamprxeept that the spectral range to which the resist is sensitized 4 ,
is shiftfed I5 nmto the red. This exanple shows how aryl 10 substituents
in tHe.i ofegsinlgah B8 lptepaBy inltfe Ma@Er StExahdIEN, dxbpt RRERd palmeb & 5d Bldckéd don@ihs t hess
resi st . polydfitNiRiGiutadmidé) eThp dcrgdemiidet paimebEXainMer bd dompoud@edpin el adsieandCiodiecd, _
exposechrecaad ad Sn rExamdd(. mid e@eltihg péintdoflthe fdatiled dvill be tde@rmimadIN®y thef Tgbafathpl e 1.
The balkeldimathgglutadmit@i Nns non- pol ar areas where the resist is still
40 EXAMPLE 21 0 2 T
~ A resin can be prepared in the manner of Example 1 where the blocking group is the benzyloxycar- 3T
bonyl group (-CO2-CH>-CsHs), by reacting the imide anion salt (the- intermediate product formed by
reacting the lmnde-contammg polymer with potassium tert-butoxide as in Example 1) with benzyl chiorofor- 4. Tl
45 mate. Once the polymer is blocked, it can be compounded in a resist and further processed in the manner 45
of Example 1. o 5 T
EXAMPLE 22 - _ - . 6. Tl
. ' re
s0 - The polymer of Example 1 can be formed by alternate synthetic routes. For example, N-ftert- 50
butyloxycarbonyl] maleimide is copolymerized with styrene by heating a cyclohexanone solution of styrene 7 T
and N-blocked maleimids, in the presence of azobisisobutyronitrue, to 60°C for 10 hours. The polymer is st
_ isolated by pouring the cyclohexanone . solution into water and filtering the precipitated polymer. _
) : ’ ' ’ ' "8 T
55 EXAMPLE 23 55 O
- Resist coated wafers are prepared in the manner of Example 1, then exposed to a source of slectron . 9. T
. beam irradiation. After exposure, the wafers are baked and developed in the manner of Example ttoyielda
12 . .
_ —n = _ - .. e ——
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Wikcked (unirradi ated areas) and poI ar areas where the imdes have been
unffl ocked (irradi ated areas). Thg PW Jfg devel oped in a non-pol ar
deviel oper ( met hyl ene chloride) i-n order to renove the the non-polar areas

and | eave the polar areas in place on the substrate. The result is an imag

r ever salrelief pattéte inthd gHoldmkist onliugdralgn pattern, that is, those areas renmin

whi ch woul d have been devel oped away i n an aqueous al kaline 20 devel oper.
izer JEXAVPLE EXBMALEE24hot or esi st of Exanple 1 is further sensitized with a snall
d. spil@ount of an organi ¢ dye (perylene). 25 The doubly sensitized resist is
esid_t/hen &oat eli-4aretiyiphenyhiodriniumoahivrigenit @lissoiver it inethanain Bitver wiflatd-dmsnilee inlmetfidnel, soat e
1 cithenaf er s 8#EEd iy plutinoeds etiringc 8t dilewgminges, e spfigtshiod chivfrideEisasrived by filteatioresd t ha
-128 Nhe speéiermathang figemeved widecacuure resist is sensitized includes the absortio
was 3pands of pEISyANEREeid spsitizercin Aep|usedsaeprginghig\iheametiaason les b arsprtithabihe seectided t
aphs @yt end 3788 dhHabich dhe waiplsistseQsitizgd i shiffpd 1508 sip e rafla THIF engeries shene hew tand
for thPat erff pPSHRaEsigythe iodeniym saltmay G used & altgrihe prpctrabepngifivily ffghe®sist phot or esi st

= Bonp05| rising a mxture of: a) 1 to 50%of a |atent photoacid; an
lack of g E‘&ﬁnﬂ;e&?o 99% of a filmform' ng i m de- contai ni ng polyrrer havi ng a

suffici ent,r num%rs‘s? IEx g9ens fromthe i m QUP 0" by
oxyeqy ng‘ﬁgd e ?'oga;f °?'h‘% @aﬁ B °ay;@ﬁ i p%.ar uﬁ% °° i) a%'{.ﬁt he
‘mer cBhOt oac;,gerqg v l i% eldper ( ﬁry 'm%ﬁe? Qf&rde? WQ:Q GQII;B r% -p&Zr ks 1

w 4-Wher ei NadghGive ﬁB%BIEr anoﬁé?: n the s@d}trété’ &edllt ie ve Fof %Q)P@ﬁa‘?ﬁr’a&éﬂon

r or ONMPOSI ke, Bt (] Hokh dreddRMa MwHichCwdutd RIVYE Wkbs aLJelobe% ey VR T aqL A Bicalid
adecil i f bﬁt@velgperThe phot or esi st conposition of claim1l, wherein the | atent

annthot oacid is a sulfoniumsalt. 45 5. The photoresist conposition of claim
ner Wher ei nexAMPLER6f onium salt is a triphenyl sulfoniumtriflate. 6. The

aturq?sﬁot oresi st conposition of claiml wherein the im de-containing pol yner
cont ai ns 3Inecphorrasistiel Bxasplel B ds furtfier sdisitizgheithos &84dllEmoerd IBP S drhanizdye fipeiienb)n 6
wher & nTheldeutiynsedsitized @sisti isthergcoped yme-inch slicoo Wyfers &Y thednainen of Exapipler ieMe)coatd8d The
phot or ewAfess are dhrep pwicesserhaagérding &i the hethbr oicixamBe) 11 axcebOD8btad spettal iangede whiciH
groups the eesiskeip|sarséidedinglivles She absortipnykandshafrpptytege- dibjssexargple Ftows hpw & oeeondant

1is @onposi engigergs urdddp mrtandthresnertrsl saneitidiy ptthe Frsisyi wavelnaging whereihe langt eivgipacid

"““&’ar bonygensitipgr does qopakggor34 327 Bl relief pattern in the photoresist on the

" QYubs¥rate. EXAMPLE 24 5 Di - 4- net hyl phenyl iodoniumchloride is
di ssol \@ "\sn nmet hanol . SI I ver trifl at e di ssolved in methanol, is added to
this so QoW'th stl Af t er w mnutes. the solid silver

chl ori ds
i s rerm e 'ﬁfa'f? e ﬁ B"sf"ﬁé‘%i’rﬁg ol is renmoved under vacuum This
aifd10t gaci d sgn 1m-?jfmmg imi ec-:c%gtra%ng %o ymert nae:nn 1 NORLQE ARG Gnel

wthfrX C ept that th Sen§pfﬁ:9|t {hgﬁlmude N-H groups replaced by oxycarbonyl groups to render the polymer

f the insoluble in aqueous alkali, the composition being dissolved in a solvent which dissolves both the
latent photoacid and the polymer.
40 2. The photoresist composition of claim 1 wherein the fatent photoacid is an iodonium salf.
rear-~" 3. The photoresist composition of claim 2 wherein the iodonium salt is diphenyt iodonium triflate.
{ by
>for- 4. The photoresist compasition of claim 1, wherein the latent photoacid is a sulfonium salt.
nner . 45
- 5. The photoresist composition of claim 4 wherein the suifonium salt is a tripheny! sulfonium triflate.
i 6. The photoresist com;;osition of claim 1 wherein the imide-containing polymer contains succinimide
residues.
ot 1 s -
9"_9 3 7. The photoresist composition of claim 6 wherein the imide containing polymer is poly-co{(maleimide
f '3-% styrene).
8. The photoresist composition of claim 1 wherein 50 to 100% of the imide N-H groups are replaced with
55 oxycarbony! groups.
9.

The photoresist composition of claim 1 wherein the oxycarbonyl group is tert-butoxy carbonyl.
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range to which the resist is seﬁsi—tho the red. This
exanpl e shows how aryl to substituents in the iodonium sa jlﬂ ,'m, m
alter the spectral sensitivity of ‘48(533351,% EXAMPLE 25
Exanpl e 1 can be prepared, coat ecsE exposed (260 [err] 15 nm 00"mJ lert])*
and is baked in-the manner of Exanple 1. The baked wafer contains non-pol ar
ar eas whlet gattetnain tHagh6tbrekist datthd subbraeked (unirradi ated areas) and pol ar
areas where the imdes have been unbl ocked (irradi ated areas). The wafer is
devel of=AMPREQ4non- pol ar devel oper (nmethylene chloride) in order to renove
the the non-polar areas and | eave the polar areas in place on the
subst r at eDi-4Pmethyleragyitiodosiumnchianideés disspived il methanch Silvar i trflatea dissaived di methanol, is
pat t er f3dadHatthis Solutionyitie stffinga dMeremiaiv minviese neveoliel dverabienidnie rPrepyed Pofliciomang
in an é’lfu’@ Q{RNoLE Remquprbungler vageure| oper . EXAMPLE 26 The phot oresi st of Exarrpl e
1 is furt P%%?%Ftﬁeﬁaew ttrl'?“a“sg‘l’rﬂ?‘l°’°éﬂ90‘8ﬁ?° B’P‘h% °'o'F hlect gﬁ"‘g

Sf'?eﬁfl eridtely eastized B Shifled 5. 88t Bgth svﬂ@f’e?@' in
the 'ﬁaﬁht’e? 't”%'ft {BIgPuR safmay PE AP t°\ﬁ§?'etP% s%?FEa' Fﬁ'@ﬁ""fy r@srgséﬁ according to
t he matEQRgppézgxarrpl e 1. except that the spectral range to which the resist
S nsttrTzed T ncl udes the absortion bands of perylene. This exanple shows

how a S eCARYHotre3BNSH Elafile | %a#%@%répgregxt:@a% blosaPRB8b A5 RANPAC hYenl-% Qa
the 15 e8h@l it reVAURIeP BOERIINIST €nd Bakeh AtdfddlcoRBRE ABAbSlarSHE! Wk he G0EE .J'Q&u
DS Or b blockdd Girirtddfatel. arels ) HABHRIE Brofd wiePs BB Sinide® Have B LitkiddBecirfdisiell Bad) The?d)
0 5@4fenit davdiapke it a fRPoRAGVEIopd Ifletifiiens chioridé))in Sided t6 réii¥e tHefthednon-polar areas
m f eddibave theTpate 2628 ingpldte G tHROupsirate. TR fe8@t i@ af ihdgs cévershl of thetdagindd frratiiBsdn
5 dr ogeavermi rtigan s, hibosenarels fdmising whithp vouie phaRe eided \dewslgpedravan)im agrau@ss talkaline
“Fender devhlergrol ymer i nsol ubl e’ in aqueous al kali, the conposition being
‘di'ssol ved in a sol vent which dissolves both the | atent photoacid and the
pol ymeEXAMRLE 26 The photoresi st conposition of claim1 wherein the |atent
phot oaci d is an iodoniumsalt. 3. The photoresist conposition of claim2
wher el THe PhejerspiptLehExamate jids éH"}BH’e sitizegein 2 ATl f#rquat of 3"4°'Qal"rfedyﬁ Hengeneki st
conff"os Hb'bf‘e’b?l“é%ﬁeis* 'ﬁ/\ﬁ%‘?‘é‘? d P%{’t sigpn H‘Gﬁsd‘hE‘Pd‘%“geféf SRl [ie oatled
45 5. A r: s“ 8t e %;fe ﬁ?ag?"}& s %,on %{lEr’fF p'ﬁ,ﬁe XePrt 13 dhe F‘Ft h‘iaﬂﬁﬁtgoé“lhtc"l s
\?\‘/ht ri p zer jj F?ﬂ of € rtw g the %:ect?al sensmvnt eﬁ E: wavelg)gfﬁ? ere t egggh le
erei £én it &95} EY uccl e et
The ,,photores st co oSition of cI a| m 6 \/\herel n the imde containing poI yrrer
I S pol Py Mal ei m de styrene). 8. The photoresist conposition of claim1l
wherein 50 to 100% of the imde N-H groups are replaced with 55
oxycarbomydhog,pggupgompgs.t.o'ﬁ@mphgﬁgag fBdurd ocOnMposi tion of claim1 wherein the
oxycar bonyh) gfo®afk 4% 1téHt bhdisdci<¥nacar bonyl . EP 0 234 327 Bl 10. The
photsor esi sb) GONPOE%A iodr2 @im-RingihgNichidéltertgihiAg tgd6mierHd@ng QN Ew@ficidnt Guiper YoTtthe
cont ai ns abydrbgeos ifrdinCiBe imide N-H groups replaced by oxycarbonyl groups to render the polymer
insoluble in aqueous alkali. the composition being dissoived in a solvent which dissolves both the
latent photoacid and the polymer.

. 40 2. The photoresist composition of claim 1 wherein the latent photoacid is an iodonium salt.

3. The photoresist composition of claim 2 wherein the iodonium salt is diphenyl iodonium triflate.

4. The photoresist composition of claim 1, wherein the latent photoacid is a sulfonium sait.
45 .
5. The photoresist composition of claim 4 wherein the sulfonium salt is a triphenyl sulfonium trifiate.

6. The photoresist com;;osition of claim 1 wherein the imide-containing polymer contains succinimide
residues.

50 .

7. The photoresist composition of claim & wherein the imide containing polymer is poly-co(maleimide
styrene).

_ 8. The photoresist composition of claim 1 wherein 50 to 100% of the imide N-H groups are replaced with
5 oxycarbonyl groups.

8. The photoresist composition of claim 1 wherein the oxyéarbonyl group is tert-butoxy carbonyl.
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esidues. 11. The photoresist conpgspbhpBePgiCl aim 1l wherein the

m de- cont ai ning pol ynmer contains glutarimde 5 residues. 12. The
hot or esi st conposition of claim6 wherein the imide containing polymer is

ol y- co( med. dihariptietordsist tcempostion yi clgi yir etegn thd Gmiddedneaiming psipmédodastains acyclic imide

0 1. Phot orresiduss. - Zusammenset zung, unfassend ei ne M schung aus a) 1 bis 50

o ei ner | atenten Photosaure; und b) 50 bis 99 %eines fil nbildenden, Imd
nt-hal t entierfh@@hgtoresist composiiemoticlhin ¢ ernagientie infigeretntaining polymer copiins glutarimide

ser gt of f reidyeen aus den | m d- N-H Gruppen durch Oxycarbonyl - G uppen s
rsetzt ist, umdas Polynmer in walri %em Al kali unldslich zu machen, wobei

i e Zusantfebe Phaiesist ﬁ°’%ﬂ°ﬁ&% of t8i{ih  ehergip thedimidg sprpiting Rojymetjis ol SoiERIPImie -
atent e Phot®huy &V aquch das Pol ymer aufldst. 2.

Phot or esi t Zusamenset zung nach Anspruch 1, worin die | atente Photosdure

in IoH’onl ginF 9 20 10
20 3 Phot rg,ﬁ&org is% S%;”JT%QSS z"tmzunrg %’(‘: em rﬁ_prhgch 2, worin das | odonium Sal z

Di phenyllodon )q ?.j E' E I ho I'S n‘A“’usam‘rensetzung nach Anspruch

di riten r] )
1, worin die )3§o n% I"p u§H eti QJ;HJEF %Jyﬂ\e nlige ge Anzah!

Phot of B51 St - Z3 A arb A e o ﬂ?ﬁlé? ndmwc it Sy .
Tri phenyl sul f egynidrGd Wdsrigdm WRdi- uniodich 24 naBhen st PJ:@E&sS&:m%A&S@JFHE g{gac
Anspruch 1, WakbieBadst)dab Qovfantmmm@ﬁlmfmryaeaucﬁuwm slmbgst e ent hal

12 30 7. Photoresist-Zusanmmenset zung nach Anspruch 6, worin das Imd

ent hal t ergle Phi@drasish ZusB@ingnsé@ung nach3Ahspriidd € wbrin Giedatbots Photostiié ein fodonium-Salz ist.

Phot orssi st - Zusamenset zung nach Anspruch 1, worin 50 bis 100 % der

| m d- N- H3G" Bietaeesist Busamedsyang mactyAnsouchiZ) @orinelas Bﬂdh’lunﬁ$atzcblpl'l'BEyhodoniumtriflat ist.

85-9. Phot oresi st - Zusamenset zung nach Anspruch 1, worin die

Oxycar borfy| Pli@tagsjseZusenmeBatzangyecty Avoprych 1i. worin dieaterfeh Brotsiass ¢it SilegamSenset 7 ung
nach Anspruch 1, worin das Imd enthaltende Pol yner acyclische Ima- 40
Rest e &nitdh af’lio_toresist-Zusammensetzung nach Anspruch 4, worin das Sulfonium-Salz Triphenylsulfoniumiriflat ist.

40 11. Phot oresi st-Zusamenset zung nach Anspruch 1. worin das Imd

ent hal t effdePo¥resithfusenmensetzyep FagheiipRIucS J; Marindas i enfhaltende Polymer Succinimid-Reste

Phot or esi ste"ﬁlﬁgam"rensetzung nach Anspruch 6. vvor| n das | md enthaltende 12

ol Ry i A At SR S ) e R s,
SO a) de 1 Un Phot o-aci de | atent; et b) de 50 a 99 %d un polynere
filogeng | \ Qa0 gene
venant das g Wﬁ%ﬁ‘w@i o AT holch'3 "Eéfﬁp%ﬁg'%éi@zr%%a@@ﬁﬁ cheo 08¢
rendregzl e poI yrrere | nsoI ubl’'e 'dans un aI cali aqueux, |a conposition et ant

di Iss%t;t esdaﬁhstow%\tz@&nmensetzung Gich AlisBREH, J«d‘?‘m Qﬂ%ﬁtﬁ&i&fﬁ&@% ga,tr sﬁb,{v&»bgwe |8
pol ymbre. st . Conposition de photordserve
suivant |la revendication 1, dans |aquelle Ie photo-acide latenlt st to s

d' | odoni wen Phbtéresist-Zusammehdstung hhdhi AnBprlidhl 1| Wdrhldas Imid enthaltende Polymer acyclische imia-

20

25 1

o 4 Reste enthift. %0
N\
11. Photoresist-Zusammensetzung nach Anspruch 1, worin das Imid enthaltende Polymer Glutarimid-Reste
enthdlt.
45 12, Photoresist-Zusammensetzung nach Anspruch 6, worin das Imid enthaltende Polymer Poly-cc- 45
{maleinimid-4-tert-butylstyrol) ist.
Revendications o *
so 1. Composition de photoréserve, comprenant un mélange : ' 50
a) de 1 & 50 % d'un photo-acide latent ; et
b) de 50 & 99 % d'un polymére filmogéne contenant un imide ayant un nombre suffisant d'slorres
d’hydrogéne venant des groupes N-H de l'imide remplacés par des groupes oxycarbonyte ":;
rendre le polymére insoluble dans un alcali aqueux, la composition étant dissoute dans un 30h _
85 qui dissout le photo-acide latent ainsi que le polymére. 5

2. Composition de photoréserve suwant la revendication 1, dans laquelle (e photo-acide latent est v W

d'iodonium.
-

B — ]
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i m'deée + '3, Conposition de [P 234&32BE suivant |a ,Hm Ii !, IH
dans laquelle le sel d iodoniumest le triflate de di ph6nyt-io st

o, 4. Conposition de photor6eeVe suivant |a revendication 1, dans
imigeaquel | e e PRERsHOR & gotaréperip suigast la spyendiqation 2, dans lapselieyjp B¢l diegenium @t lejtriflate
5. Conposi t 98 APHREYIHPSPPeser ve suivant |a revendication 4, dans |aquelle le
r.mi_.,sel de sul foniumest un triflate de triphenyl sul fi_;__q_ni um i O 6. Conposition
"Mde phot or Ys &PPRosKign ge, photqregerve Suivaat e mvensieation 1 dans JaUY e ¢ phatoragids, [3rept st un sel
contendnt uf®PHPUE™ conti ent des r6sidus de succinimide. 7. Conposition. de
. Rhot ordserve. _suiyvant | a revendication 6, .dans, | aquell.e | | yner .
e @0t enant LG BSEN ho e R Boileast T Y TohiEle o0 B R b vtge o
das ; ungs- ysung "borrposi tion de photor6serve suivant |a revendication

1, dang l@q iti 0 f i 1 [ par
des' qr Sups Cameso  pbbsdt il HRBRaihiol 1 ot ishlihe'8 pBfffre o R 2
suivant |la revendication 1, dans |laquelle | e groupe oxycarbonyle est |le 20

groupe t ex t CompudkiShde GHolRRBINCsuiviart la revdhdicHONB. ks bAUBIFIB pRAErE CERRAN Bn ftldey Nt
anzahla revendi CadtiudPolkcopdadimicb-agand)l € | e pol ynmere contenant un imde ist.
mdgsont i et des r6sidus d'imde acyclique. at ist. 25 11. Conposition de
sungrhot Or es e v GorBpbisitidiinde ghatotésanea silivarnd tai resdndicatichar) Sarlsasudle 5 21180 Baley pbiipds N-H de
cont enant utimidaische rerplitdsquat ded @eoupdsdkgbiadode. gl ut ari m de. - Reste 12.
~ Conposition de photoreserve suivant |la revendication 6, dans laquelle le
ist. pol ynmer e % ofierenosition denptiotpréderveesiivantria revendication 1, dans laquelle le groupe oxycarbonyle est le
. pol y- c3( mai pyeedestiodbutaxyaaiboaiait vl - st yrbne). 30 durch 35 Imd- 40 -Reste 45
S50, pour 55 15
~—t 10. Composition de photoréserve suivant la revendication 1, dans laquelle le polymére contenant un imide

ist. contient des résidus d'imide acyclique.
at ist. 25 11. Composition de photoréserve suivant la revendication 1, dans laquelle le polymére contenant un imide
contient des résidus de glutarimide.
-Reste .
12. Composition de photoréserve suivant ia revendication 6, dans laquelle le polymére contenant un imide
est un poly-co(maléimide-4-tertio-butyl-styréne).
sly-co- 30 '
durch
3s
rbonyt
» Imid-
.\/" 40
-Reste
Ny=-CO- 45
50
pour
-
- sel




