Devel oper For Photoresist Layers Background of the Invention 5 Field of
I'nvention The invention relates to a nmetal -ion-free devel oper which
eontalns water and at | east a water-saol yble organi c basic conpound, and
also to a correspondi ng concentrate. Thé devel oper is suitable for
i.magewi se irradiated, pOﬁéﬂéﬁ§%éH3FdMMﬁﬂdﬁbﬁégxgﬂﬂgg&éﬁyerS - in
particul ar photoresist |ayers. Radiation-sensitive mxtures which are
used in the production-of printing plates, dry resists or photo- 15
resists usually contain na % g g@ ? rhdende tives as

radi ati on-sensitive conpongg SRGELA0E oE! ﬁ%§"h%¥%5to conbi ne a conpound
whi ch produces acid on exposure to actlnlc radiation with a compound which
S cleaved by Salgﬁﬂfld and consequently becones nore 20 soluble in the
developer . addi ti-on, these mixtures usually contain
pol yneric bi RS S W HAREYaPAENE | £ NAI0An B RUD Heve OPEEAkhY chhese
are novol aks or pol yhydroxystyrenes. They give the radi- I on-sensitive
| ayer nechanlqmitmn@ttleraaudrem Ieast @ wsEtaSUiRAlulle q#mmﬂu basic
capacitors, sem conduct or r|n ir teg
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and/ or coated with alum num and pray 30 al so be doped, Met al - pl ates and
netal shédl s WoRking Xeeordivgpokadess A uﬁPan?rEb‘ﬁﬁbe?rarRP‘iFﬂEeﬁha
bi met al layers.

Radiatioh-sensitive mixtures which are used in the
production of printing plates, dry resists or photo;-
15' resists usually contain naphthoquinone diazide deriva-
tives .-as radiation-sensitive .component. It is also
possible to combine a compound which produces acid on
exposure to actinic radiation with a compound which 'is
cleaved by said acid and conseéuently becomes more
20 soluble in the developer subsequeritly used. In addition,
these mixtures usually contain polymeric binders which
carry phenolic hydroxyl groups.. Generally these are
novolaks or poiyhydroxystyrenes. They give the radi-
ation-sensitive layer mechanical strength and resistan_c_e. .
25 Substrates from which capacitors, semiconductors, multi-
layer printed circuits or integrated circuits can be
produeed are coated with such mixtures; Special mention
should be made of silicon substrates which are also
thermally oxidized and/or coated with aluminum and may
30 also be deped_.. Metal plates and metal sheets, for
example conlpqsed of aluminum, copper and zinc and bimetal
and trimetal sheets, and also electrically nonconducting
sheets :which are vapor-coated with metals, and paper are
also suitable. These substrates may be thermally pre- -

35 treated, superficially gfained, incipiently etched or



and trlnetal sheets, and also electrically nonconducting sheets which are
Vapor.- coated with netals and paper are also suitable. These substrates
may be thermally pre- 35 treated, superficially grained, incipiently etched
Jor -2- pretreated with chen1ca|s to- @prove desired properties, for
"exampl e to increase the hydrophilic nature. In order to inpart a better
cohesion and/or a better adheS|on to the substrate surface to the

di at enS|t|ve | LD LT ma ain an adhesi on pronoter, In the
Egsleao:‘ Co T e R Mieh, creniidale e %mé%b@??’a’f propectigs,

pronpt ers of fidre eaimplel kanenkyBaseSHRl wd&pammmmférl et hog¥détane or
hexamet hyl di si | azane are suitable for this purpose 10 These recording

material s ar Eustapayt veebber sphesippugadl/sx ia ihatitar @dhesiomgteous
Al Kalne sol Wrdrabeled ' SaUPALLY 16O Tt A AR QI WM gl de as

al kal i ne conponent Ueous so i ons” of
t et r anet hyl arrformayn lopaitadindean ( &dhyiti@my@i‘mhdtérmt IBd - tRéMAISEN of

Such et al i SRR YIS CEHERE 08 g HieEoRc I | (PaRRtrates,
seni conduct ofadH¥lion t pFombBePEl biEC WHY &&ﬁgﬁﬁﬁgue#gp ghchntRarated 20
circuits with high resolution. The contam nation of e
am1nopropyltr1ethoxy511ane or hexamethyldisilazane are
suitable for this purpose.
10
These recording materials are usually developed after
. imagewise irradiation with aqueous alkaline solutions
which frequently contain tetraalkylammonium hydroxide as
alkallne component. As a rule, aqueous solutions of
15 tetramethylammonium hydroxidé, (2-hydroxyethyl) trimethyl -
ammoni.um hydroxidé (= choline) or corresponding mixtures
are used (US-A 4 239 661). Such metai—ion¥free devel-
opers have gained acceptance in the semiconductor indus-
try, in particular in the production of integrated
20 circuits with high resolution. The contamination of the
semiconductor_material with metal ions would result in
malfunctions in the operation of the semiconductor

component.

25 The semiconductor industry.is producing with'increasing
frequency integrated circuits having structures which are
markedly less than 1 um. The increased integration
density increases the requirements imposed on the .
photolithographic process for patterning the photoresist..

30 If very small structures, for eXémple vias, are to be
imaged, an incomplete development is.often observed in
the exposed areas after the development with metal-ion-

free developers - even in the case of those containing



sem conductor material with netal ions would result in malfunctions in
“the ,operation of the sem conductor conponent. 25 The sem conduct or
icndustry is producing with increasing frequency integrated circuits having
structures which are markedly less than3 4err]m The increased

I ntegration density increases the requirenents inposed on the

phot ol i t hographi ¢ process for patterning the photoresist I f very smal
structures, for
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scunm ng, ”‘QBQQEQQKFggnQ”QrL Eggphggta%e _nost frequent. 5 " Scumm ng"
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refers to resist res I'n the noninage areas. "M crogrooving”. nmanifests
itself inbthe formation of small recessed or eroded regions at the base of
the resist s{ructures and g%cur garglcular in the gase 10. of
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devel opnent.
of small recessed or eroded regions at the base of the
resist structures and occurs, in particular, in the case
10 of high-resolution resists. The cause of "T-topping" is
a sparingly soluble skin which results in a T-profile of

. the resist edges after the.development.

These defects cannot be completely overcome by varyihg
15 the 1lithographic process in order to generate clean ’
defect-free structures in the resist. For that purpose,
a subsequént processing of the patterned resist layer in
an oxidizing plasma reactor or by sputtering is necess-
ary.
20
In the case of the subsequent etching processes for
altering the substrate surface, which, for structures
having a size of less than 1 um, usually involves plasma
etching, scumming or other development defects result in
25 variéblg etching results or, as a result of necessary
overetching, in alterations in the dimensions of the

structures.

In particular, T-topping interferes with the inspection
30 of the line width or line spacings and, in the subsequent‘
| dry etching process, affects the dimensionally faithful
transfer of the dimensions of the resist structures into
the substrate. |



These defects cannot be conpletely overcone by varying 15 the I|thograph|c
process in order to generate clean, defect-free structures in the resist.
kor that purpose, a subsequent processin of the patterned resist layer in
an oxidizing plasma reactor or by sputtefifig is necess- ary. 20 In the case
of the subsequent etching processes for altering the substrate surface,

whi ch, for structures having a size of less than 1 [err]m wusually invol ves

pl asma et chi Rge $EURZIIGMO b0 MY rAREI AR AE S tRAY tad\féz%%l\ﬂﬁr Iabl e

et chi ng results or, as a result of "necessary overetching, in alterations in
t he di nensi odn otheheetchmngurpsoceaspaby| dmcreasingoppheg éxtenterads with
the i nspectio %{1 of the ine width or line spacings and, in the
subsequent dleaz M ng process, affects the dinmensionally faithful transfer
of the dinmensions of the resist structures into the substrate. -4- The
formati on of n1crogrooves mani fests itself adversely in the etchlng process
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used. _
At high surfactant concentrations, a high dark erosion of

the resist in the unexposed areas could be observed.
This " resulted in the development of shallow resist

10 profiles and in the loss of resolution.

~ Summary of the Invention

An object' of the present invention is therefore to

provide an "aqueous developer for positive-workihg
15 photo-resist compositions with " which the problems

described above can be overcome. In particular,

scumming, microgrooving and/or T-topping should no longer

occur if this developer is used.

20 The object is achieved by a metal-ion-free developer
which also contains certain anionic and, optionally,
nonionic surfactants in addition to at least one of ‘the

standard basic compounds.

25 Detailed Description of Preferred Embodiments
A feat;zre of the invention consequently relates to a
metal-ion-free developer containihg (a) water and (b) at
least one water-soluble organic basic compound, which
developer additionally contains

30

c) at least one anionic surfactant of the formula

R*- [0-CH,-CH,~],~0-CH,~COOH _ (I)



At high surfactant concentrations, a high dark erosion of the resist in the

" unexposed areas could be observed. This resulted in the devel opnent of
«shall ow resist 10 profiles and in the loss of resolution. Summary of the

_Invention An object of the present i nvehtTon is therefore to provide an
aqueous devel oper for positive-working 15 photo-resist conpositions wth
which the problens described above can be overcone. I n

particul ar, scu

N9, m crogrooving and/or T-topping should no | onger occur

if this developer is used. 20 The object is achieved by a netal -ion-free
devel oper whi ch &'s§OcOHj-dlHs lced+@HSMHONIi ¢ and, optional |y, GBR pnic
surfactants in addition to at |east one of the standard basic conpounds. 25
Det ai | ed Descrip?‘&ﬁebf Preferred Enbodi mnents A feature of the invention
consequently rel @esd & a( raneyI r eadiexE! epea cant-eld)iargrl agadvat er and
(b) at |east one water-soluble organi c basi'c conpound, I ch devel oper

addi ti ona@ |y cont ai Asadoopfrionallyegubsthuted onth Up rthRranch

formula [err]

or straight-chain alkyl grodpd ana©’ [err]

z is an integer from 1 to 60,

optionally

10 d)

15

20

at least one nonionic surfactant of the formula

CoHopey~ [0-CH,~CH, -], [O-CH (CH;) -CH,~],OH (II1).
or

ColHlomgia~ [O~CH,~CH,~ ] [O-CH (CH;) ~CH,~1,0-C Hjpix (IV.) ;
where ' '

m is a number from 10 to 22,

n is a number from 1 _to' 6, and

x and v are, independently of one another, a
number from 3 to 30,

and also optionally,

e)

25

30

at least one surfactant of the formula

HC=C-CR®’R*- [0-CH,-CH,-1,0H V)
or

HO- [CH,~CH,~0~],~CR'R*~C=C~CR?R’~ [0-CH,-CH,~ ] ,OH

(Vi) ,
where
R2-R® are, independently of one another, hydro-
gen atoms or (C,;-Cs)alkyl groups and
r is a number from 1 to 60;

or of the formula HO-[CH,~CH,-0O-],[CH(CH;) -CH,~0O-].H



mhere R[err] is a ([err])alkyl radical or a ([err])aryl rad- 5
i cal .optionally substituted with up to 3 branched or straight-chain alkyl
groups and z is an integer from1l to 60, optionally 10 d) at | east one
noni onic surfactant of the fornula [erri 6 - (111). or [err] (1v),
15 where m s a nunber from10 to 22, n I S-a nunber
fromlto 6, and x and y are, independently of one another, a nunber
from3 to 30, 20 and al so optlonally, e) at | east one surfact wi f the
formula [err] (V) 25 or [err] (V)" LELs
[err] are, indwbendehhéyrations andat her frbmdao- :360 to .80 : 20, gen
atons or ([err])al kyl gr S ¢ s a nunmber from1l tog 60 or of
the formul a [err] ¥ 09 gﬂg meuia R~ [O"CHZ—CH2 OH (V i)
where
5 R® is a (C¢-Cy)aryl radical optionally substituted
' with up to 3 branched or straight-chain alkyl
groups, and

o is a number from 1 to 60,

10 the proportion of the anionic and nonionic surfactants

being 10 ppm to 6,000 ppm, based on the total weight of

. the developer, with the proviso that the weight ratio

(c) : [(d) + ()] is 3 : 7 to 8 : 2 and the proportion of

- the surfactants (c) is always greater than the proporti.on
15 of the surfactants (d).

The C Hyn rédical in the compounds of the formulae III

and IV is generaily ‘an unbranched, fairly long-chain

alkyl radical. |
20

The developer according to the invention generally has a

"pH in the range from 11 to 13.5.

Preferred water-soluble organic basic compounds (b) are
25 aliphatic or aromatic amines, such as propane-1,3-diamine
or '4,4'-diaminodiphenylamine, and basic heterocyclic
compounds ﬁhich contain, in addition to 3 to 5 carbon
atoms, at least one nitrogen atom and, optionally, also-
oxygen atoms or sulfur atoms in the ring, such as pyra-
30 =zoles, pyrrolidinés, pyrrolidinonés, pyridines, morpho-
lines, pyrazines, piperidines, oxaéoles and thiazoles.
Also preferred are quaternary ammonium compounds, in

particular optionally substitﬁted tetraalkylammonium



- 6- (VI]), where the ratios : t is from10 90 to 80 : 20, or of the

formila [err] (V1) where 5 R err] is a ([err])aryl
radi cal optionally substituted with up to 3 branched or straight-chain
al kyl groups, and o is a nunber from ¥ to 60, 10 the proportion of the

‘ani oni ¢ and nonionic surfactants being 10 ppmto 6,000 ppm based on the
E?B?I M?I??t of the devel oper, with the proviso that the weight ratio (c)
+ (e is 3: 7,t0,8 :.2 and the_prqgportion qf the surfact c) is
al ways great e‘F°’?‘|’%‘?’P‘P?1e“erBb?§i ghelglgé’ﬁ FFEURT ﬁé%‘fean‘?% Tﬂ?g %ﬁéﬁ[ gr r
radi cal in the,QaROUNSmP! itrhe ehhnukagel.l | apdrt¥cuiagener prefettred
unbranched, fairly long-chain al kyl radical. 20 The devel oper according to

the inventi orcaepmimis whdhis fiyee atR Fermmetbv] anmepiys Bydppaide, ed
wat er - sol ubl e, og gangfﬁ@?ifwmwiégihgi%gﬁ%phah&arg&iaeomat(i:c

anm nes, such as propa e or am nodi phenyl am ne, and
basi ¢ het e$ ocyltdlinajonpMincdsurds o chinf ferentnbasddstmay ads® pecBrcdnbon
atons, at |east one nitrogen atom and, optionall :
, the developeéyaccordghg_to e gnven ’ogLSOThe proportion
of the compounds (b) is generally 0.5 to 20 percent by

weight, based on the total weight of the developer.

10 Preferred anionic surfactants (c) are O-carboxymethyl O'-
iscnonylphenyl polyethylene glycols, in partiqular those:
. containiﬁg 6 to 30 ethylene oxide wunits in the
- polyethylene glycol chain (formula I, z = 6 to 30, R{==
(H,C) ,CH- [CH,]-CeH =) .
15 .
Of the nonionic surfactants (d) of the formulae III and
IV, those are preferred in which m = 12 to 18 and n = 2
to 4, x =2 -8andy =3 - 8. '

20 The optionally present surfactants (e) serve to adjust
the rate of development. In this connection, r is

preferably 3 to 40.

"Metal-ion-free" means that the developer according to
25 the invention contains no more than 100.ppb of metal

ions.

The develéper- according to the invention is usually
produced as a concentrate containing the constituents (b)
30 to (e) specified above in 2 to 8 times the amount. Said
concentrate according to the invention is stable, i.e. no
phase separation, precipitation or turbidity occurs. It

can readily be diluted again using deionized water to



oxygen atons or sulfur atons in the ring, such as pyra- 30 zoles,

pyrrqlidines, pyrrolidinones, pyridines, norpho- |ines, pyrazines,

pi peri di nes, oxazoles and thiazoles. Also preferred are quaternary ammoni um
compounds, in particular optionally subs8ituted tetraal kyl ammoni um -7-
conpounds in which the al kyl groups have no nore than 4 carbon atons in

each case. Particularly preferred conpounds of this type are

tetramet hyl anmoni um hydroxi.de and __ (2-hydroxyethyl)trinmat hyl anpmoni um

wroxide’ - RSN FrepeciiiRlives SAuALrReFERPLEh SoY hapes SR Rr i n
the devel operopicinmisli N@priopertd dsnvent | sBumniiveg pr opfk trogrobviihg campunds
(b) is generally 0.5 to 20 percent by_weight, based on the total weight of

Y
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i sononyl phen l5 s ah N ty 3 I JU 6 to
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30 ethylene oxide wunits 1n e po a

z =6 to 3B, IREtnjde jrerdecisiGkly htmpoovedi c surfactants (d) of the
formulae Il and 1V, those are preferred in which m= 12 to 18 and n = 2 to
4, x =2 - 8andy =3 - 8. 20 The optionally present surfactants (e) serve

to adjust thEtaisleé Loy 9PaRat comphi tbh SeRAMPEES IO, Lo C2 S

Aqueocus solutions were first prepared which contained

10 2.38 percent by weight of tetramethylammonium hydroxide
or 4.20 percent by weight of choline. The solutions had

. a pH of 13. The surfactants (c¢), (d) and, optionally,
(e) were then added in the amounts sﬁown in the table :Ln
order to obtain the developer solutions according to the

15 invention.

As a comparison, a devéioper was chosen which,contained

2.38 percent by weight of TMAH and 2000 ppm of dinonyl-

rhenol ethoxylate, 18 EO groups (proportion of dinonyl 50
20 percent). '

The following lifhographic process was carried out:

A silicon wafer having a diameter of 3 inches was coateci

25 with a resist in accordance with EP-A 0 508 267 on a spin-
coater. After the subsequent baking process (prebake). at
100°C for 120 s on a hotplate, thé thickness of the resist
was 1.1 gm. The coated wafer was imagéwise. UV-irradiated
through a mask using an apparatus for reduced-scale

30 préjection (stepper FPA.1550, g-line, 0.35 NA-, 400 mW/cm?,
Canon Ltd.). The exposure was followed by a second
baking proceés.(post—exposure'bake) at 120°C for 80 s on
a hotplate.



pfeterably 3 to 40. "Metal-ion-free" nmeans that' the devel oper according to
“25 the invention contains no nore than 100 ppb of netal ions. The devel oper
iaccording to the invention is usually produced as a concentrate contai ning
.the constituents (b) 30 to (e) specified®above in 2 to 8 tinmes the anmount.
Sai d concentrate according to the invention is stable, i.e. no phase
separation, precipitation or turbidity occurs. It can readily be diluted
again using gb0RLEelsheila \dhvelofisd PEGHUEE 8 bAAHY thlokSBysEMP LY
st abl e devel oper 'having optimm properties. Scumm ng, m Ccr 0Qgr oovi ng
and T-toppi nghar puekilec triodel yusimey ethhe ddéyelbpedegelopéonac desdribpeid t he

I nvention, anpd sol ution an rocessi b latitude are decisiyel

proved. BeliprBs Fbd%s amF e ETRLA B o b, dpyelotRapEa the

sol utions weygebksSkePeCPRh8dALER CRALNIZRE Wated %&dn%rfﬁqmdﬁyeavel ght of
tetranethglannnnlun1hydrOX|de or 4.20 percent by weight of choline. The

sol utions2had a pH of 13. The surfactants (c), (d) and, optionally, (e)
were then ad dthg E§§%§P§gmg§:shomm in the table in order to obtain the

devel oper sol Ut I 0ns g to the 15 invention. As a conparison, a
devel oper was chosen whi ch cont ai ned

a) is the resist erosion in the unexposed areas;

B) is the irradiation time (in milliseconds) for the
10 1 : 1 imaging of the mask structures in the photo-

resists (the radiation energy per unit area
[= irradiation] is equal to the irradiation time
multiplied by the irradiance fin the present case
400 mW/cn?]) ; '
15 ©C) is the irradiation time for the field point;
D) is the ratio of (B) to.(C) as a measure of the

process latitude of the resist/developer system.

The deve;oped structures were evaluated as follows with

20 the aid of a scanning electron microscope:

++ very clean structures with very steep resist
-edges, ‘
+ clean structures with steep resist edges,
25 - - slight resist residues (scum),

-- marked scumming and T-topping.-



2.38 percent by weight of TMAH and 2000 ppm of di nonyl- phenol ethoxyl ate,
"18 EO groups (proportion of dinonyl 50 20 percent). The follow ng
‘I'ithographic process was carried out: A silicon wafer having a dianeter of
3 inches was coated 25 wth a resist +m@ccordance with EP-A 0 508 267 on
a spin coater. After the subsequent baking process (prebake) at 100[err]C
for 120 s on a hotplate, the thickness of the reS|st was 1.1 [err]m The
coat ed wafer was | magew Eer=tMNoi=tati-at-aa—=t-hough—a mask using an apparat us

for reduced-scal e 30 prgj ect |>|on (Ist epper FPA 1550 g-line, 0.35 NA, 400
mVcnierr], Canon Ltd.). The eXposure was followl?d by a second baki ng
: UH«-!
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[=irradiation] is equal to the irradiation time nultipHedbythe————
1rradiance [in the present case 400 mMNcnferr]]); 15 O '
irradiation time for the field point; D) is the ratio HIII“EH!I‘“‘JH“}”H“'a
measure of the process latitude of the TektsT/devel oper system. Ihe s
devel oped structures were evaluated as follows with 20 the aid of a
scanni ng el ectron m croscope: ++ very clean structures with very steep
resi st edges, what o cXaimedires:swi th steep resist edges, 25 -
slight resist residues (scunm, -- marked scummi ng and T-toppi ng. - 10 -
>1 [err] 11 What Is Clainmed Is: 1. A.netal -ion-free devel oper
conpri sing (a)lwat & Retalbiontireesdevrtopar efoBBY #BLBIofFhNVREBESTRA com
5 pound, whi C(b)deﬁel ?Q%%@‘Bﬂé'ﬁ&'ﬁéf¥s§@ﬁ§lés%%g%hiaﬁ BRaEE 668~

e

anionic surfactant of’ t of mul a : ey .
5 pound, which developer additionally comprises

c) at least one anionic surfactant of the formula

R'-[O-CH,~CH,~],~0-CH,~COOH (1)
10 ~ or : '
R'-[0~CH,~CH,-],~0O-CH,~SO;H (11),
where
R! is a (C,-C,)alkyl radical or a (C4—Cy)aryl
15 radical optionally substituted with up to
3 branched or straight-chain alkyl groups
and
z is an integer from 1 to 60,
20 optionally

d) at least one nonionic surfactant of the formula

C,Hypeq~ [O-CH,~CH,~], [0~CH (CH;) —CH,~],OH (III)
or .
25 _ CHypq~ [O~CH,~CH,~], [0~CH(CH;) ~CH,~],0~C H, .4 |
' (IV),
where
m is a number from 10 to 22,
n is a number ffom 1 to 6, and
30 x and

y are, independently of one another, a number
from 3 to 30,

and also opti'onally,
35 | |
e) at least one surfactant of the formula



[err] (1) 10 or—ferri
"(II),Wnere[err] is a ([err])alkyl radical or a ([er
radi cal optionally substituted with up tg 3 branched or [; |mm “1 ‘ |I|

alkyl groups and z ~ is an integer fTdf T to 60, 20 + coptionalsly+*d)
at | east one nonionic surfactant of the formula [err] (1I1) or 25
[err] (IV), where m Is a nunmber from10 to 22, n IS a nunber from

1to 6, and 30 HC=C-GR%&Me[ 9-CH e CH,Afigendent | y of one anot her, @nunber
from3 to 30, and gl;so optionally, 35 e) at | east one surfact ant of the

formul a - 12 - 45 2p3
HO- [ CH,~CH,-0~-] ~CR‘R’~C=C~-CR?R*~[ O~CH,~CH,~] OH

(VI),
5 where
R?-R° are, independently of one another, hydrogen
atoms or (C,~C;)alkyl groups and

r is a number from 1 to 60;
10 or of the formula HO-[CH,-CH,-0-] [CH(CH,)-CH,-0-]H
| (VII),
where the ratio s : t is from 10 : 90 to 80 : 20,
or of the formula R®-[0-CH,-CH,-],~OH (VIII)
where _ _
15 Ré is a (C4,-C, ) aryl radical optionally substituted

with up to 3 branched or straight-chain alkyl
groups, and
o is a number from 1 to 60,

20 the proportion of the anionic and nonionic surfact-
ants being 10 ppm to 6,000 ppm, based on the total
weight of the developer, with the proviso that the
weight ratio (c) : [(d) + (e)] is 3 : 7 to 8 :
2 and the proportion of -the surfactants (c) is

25 always greater than the proportion of the surfact-
-ants (d).

2. A developer as claimed in claim 1, which has a pPH in
the range from 11 to 13.5. .
30 | '
3. A developer as claimed in claim 1, wherein the
water-soluble organic basic compound (b) is an
‘aliphatic or aromatic amine. '

35 4. A developer as claimed in claim 3, wherein the
water-soluble organic basic compound (b) is propane-
1,3-diamine or 4,4'-diaminodiphenylamine.



[err] (V) or [err] (VI), 5 where [err]- are,

| ndependently of one anog her, hydrogen atons or ([err][)e mmwunﬂmﬂm[ he

is a nunber from1l to 60; 10 or oflthe f ormul a
.ratios : t is from1l0 : 90 to 80 :

r of the formula [é&rr]- ™

(VIT1) where 15 [err] S a([err])aryl radi cal optionally -
substituted with up to.3 branched or straight-chain alkyl. groups, and o
is a nunber $rom A tdeeeloper as cipdmgdopbnticdRisy 1he whensin she

noni oni ¢ surfact - ygaRkbe-aeh 10 BRERA2CS, %é’p%mbéﬁ

8@ Ofigt he bgg% wei ght

of the developer, with the_proviso™that the weig ratio d) +(e)]
is 3: 7 to 8: Et&mc&’ﬁélﬁrsﬁﬁpﬂl&ﬁ HFCP@T&QﬁF*%&?ar&% a@f’;ltﬂ?

al ways greater than ddespradn Oatﬁfnsf, h%usuxéa@t onel snithtogeh an&

155 %5018 ChEBEgRel g i de ot fny S fhielks; RBPHE L £PTERL 0

ring.

6. A developer as claimed in claim 5, werein the water-

soluble organic basic compound

is a pyrazole,

10 pyrrolidine, pyrrolidinone, pyridine, morpholine,

pyrazine, piperidine, oxazole or thiazole.

7. A developer as claimed in c¢laim 1, wherein the

water-soluble organic basic compound (b) is

15 tetramethylammonium  hydroxide or (2=hydroxy-

ethyl) trimethylammonium hydroxide.

8. A developer as claimed 'in claim 1, wherein the

proportion of the water-soluble

organic basic

20 compound (b) is 0.5 to 20 percent by weight, based

on the total weight of the developer.

9. A developer as claimed in claim 1, wherein the

anonic surfactant is a O-carboxymethyl 07/-

25 isononylphenyl polyethylene glycol.

10. A developer as claimed in claim 9, wherein the

polyethylene glycol contains 6 to 30 ethylene oxide

‘'units in the polyethylene glycol chain.

30
11. A developer as claimed in claim 1, wherein of the
nonionic surfactants (d) of the formulae III and IV,
m=12 to 18, n =2 to 4, x =2 to 8 and y = 3 to 8.
35 12. A developer as claimed in claim 1, wherein of the

surfactant (e), r = 3 to 40.



wat er - sol ubl e organi c basic conpound (b) is an aliphatic or aromati ¢ am ne.

35 - 4. A devel oper as clained in claim3, wherein the
or gani ¢ basic conmpound (b) is propane- 1i di am ne or m”lﬂ“ﬂ“‘l"“lﬂll'l"l“l
4, 4' -di am nodi phenyl am ne. devel oper as clarned itn &l abmi
wherein the water-sol uble organlc ba5|c conpound is a basic heterocyclic
conmpound whi ch conprises, in addition to 3 to 5 carbon atons, at |east one
ni trogen and, 18. Deve@}?@e@'népnslentﬁh!;s,dwym combmisds ithe eensith ture

ring. 6. A devel epfls ap)Chd) NRY idy Céfeliﬁe‘ii IRTELAIhNE VAL 8h- adidufl ©
organi ¢ basic conpound is ;a pyrazole, pyr.rol idine rrolldlnone

pyri di ne, morphol i M1\ 1S ﬁt‘-ﬁ"’ pF%erql(ﬁhr?e tb&ﬁ%ol*@-%erf hFéEBI e1n7 e A
devel oper as cl ai madvidlopledi Mtkelgherein the water-soluble organic basic
conpound b) is 15 tetranethylannnnlun1 hydr oxi de or _
(2-hydroxy-" et hyl)trimet hyl atmmoni um hydr oxi de. 8. A devel oper as clai ned
.in claim11, wherein the proportion of the water-soluble organic basic 20
conpound (b) is 0.5 to 20 percent by weight, based on the total weight of
t he devel oper. 9. A devel oper as clained in claiml, wherein the



anoni c sur f act ant is a O0-carboxynethyl 0'- 25 i sononyl phenyl
pol yet hyl ene glycol. 10. A developer as clainmed in claim9, wherein the
pol yet hyl ene glycol contains 6 to 30 ethylene oxide units in the

pol yet hyl ene glycol chain. 30 11. A developer as clained in claimi,

wherein of the nonionic surfactants (d)q€f the fornulae Il and IV, m= 12
to 18 n=2to4, x =2to8andy = 3to 8 35 12. A developer as
claimed in claim1l1, wherein of the surfactant (e), r = 3 to 40. - 14

- 13. Devel oper concentrate, which conprises the constitu- ents (b) to (e)
as claimed in claim1 in an amount whbsfractwo to eight tines higher than
in the developer itself. 5

Developer for photoresist lavers

The invention relates to a metal-ion-free developer which
contains, in addition to at least one of the standard
basic compounds, certain anionic and, optionally, non-

ionic¢c surfactants, and to a corresponding concentrate. -



