EP O 264 678 Bl Description The invention relates to pol yam des havi ng
hexa- fl uoroi sopropylidene group$ (groups of formula [err] to
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0- qui none-di azi de and the pol yan de havi hg hexaf| uoroi sopropyli dene groups,
as a binder. Positive-working |ight-sensitive mixtures and their use have
been described in US-A 3,666,473, 10 4,115,128 and 4,173,470. The
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‘noder n hi gh- t éppositivesworkings liglitapphsibivepshigkehy - tempet&turé@
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known, for exappil§amide® Ussviry ORéx4dfiluofoBsSpregyPidere 3§Polips, :gi a Ihe

admﬁptages mhlgp ositive-working resists show over negative-working
resists includ @r alia, a higher inmage resolution capacity and a
| onger exposure stablIPbﬁltdvbhwomkiagncmightesggsntlﬁbe ﬁi&tﬁm@ﬁm)and
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sen§4tlﬁpty, dévéﬂép#@ﬁt eodtrﬁsl73;ﬁﬁ@e ﬂﬂsblbumdnxs used in these
mixtures are in general alkali-soluble phenol/ -
formaldehyde novolak resins in conjunction with light-
sensitive or radiation-sensitive @ o-quinone- or
naphthoquinone-diazide compounds.

15 Conventional positive-working 1light-sensitive,
novalak-based mixtures show only a limited dimensional
stabilify under the action of elevated temperatures and -
are therefore not really suitable for modern high-
temperature processes and applications. Heat-resistant

20 negative-working photoresists are known and have been

| described, for example in US-A 3,957,512, 4,045,223 and
4,088,489 and in DE-A 3,411,659 (= US-A 4,622,285). Heat~

- resistant positive-working photoresists are also known,
for example from US-A 4,093,461, 4,339,521 and 4,395,482,

25 The advantages which positive-working resists show over
negative-working resists include, inter alia, a higher
image resolution capacity and a longer exposure stability
in the presence of oxygen. '

The following properties are important for the

30 commercial utilisation of a photoresist: solubility of

- the resist in the particular solvent used, 1light
sensitivity, development contrast, image resolution,
adhesion of the resist to the carrier, dimensional
stability at elevated temperatures and peel resistance.



adhesion of the resist to the carrier, dinensional stability at el evated
t enper at ures and peel resistance. -2 Good light sensitivity is
important for a photo- resist, especially if it is used for applications
where a plurality of exposures are requi+e2l,-for exanple in producing
mul tiple images by a repeat process, or in 5 cases where |ight of
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of . -magni tude Ofm&nﬂ'arlng of the 1light sensitivity is of extreme
N

importance for the production of relief images of high
15 resolution in microelectronics, since the processing
conditions might be restricted by unduly high 1light
. sensitivity.

The resolution of the resist is understood as the

capability of a resist system to reproduce the smallest
20 pairs of lines arranged at equal mutual distances and the
respective interspaces of a mask used for the exposure,
with a high degree of edge steepness of the image in the
fully developed exposed interspaces. For many technical
applications, especially for the production of semi-
25 conductor components in microelectronics, a photoresist
U ' must have a high degree of resolution if it is to
reproduce very small line widths and interspace widths

(of the order of magnitude of 1 um).
The capability of a resist of reproducing very
30 small dimensions of the order of magnitude of 1 um ;nd
 less is of very great importance in the production of LSI
circuits on silicon chips and similar components. The
wiring density on such a chip can be increased only by
increasing the resolution capacity of the resist, if a

35 photolithographic process is used.

In the past, various attempts have already been
made to obtain high temperature-resistant photo-resists
which have the desired properties described. For example, -
Us-A 4,093,461 has disclosed a heat-resistant



The capability of a resist of reproducing very 30 smal | di nensi ons of
the order of magnitude of 1 pmand less is of very great inportance in the
production of LSI circuits on silicon chips and simlar conponents. The
wiring density on such a chip can be increhsed only by increasing the

resol ution capacity of the resist, if a 35 phot ol i t hogr aphi c process is
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4,339,521, which contain oligomeric and/or polymeric
15 polyoxazole precursors in the form of polycondensation
products of aromatic and/or heterocyclic dihydroxydiamino
compounds with dicarboxylic acid chlorides or esters. In
detail, a poly-(benzidine-isophthalamide) is mentioned in
the cited specifications. The said positive-working
- 20 photoresist mixtures are said to have good storage stabi-
lity, heat resistance, processability and suitability for
use in microélectronics, i.e. for producing finely
structured images. They also have some disadvantages,
'however, such as low solubility in the conventional
25 solvents and an unduly low light sensitivity.

K,» In addition, the benzidine described in Example
1l of US-A 4,395,482 is carcinogenic and difficult to
prepare. Moreover, it was found that the poly-(benzidine-
isophthalamide) according to US-A 4,395,482 arises as a

30 gel during its preparation and must be filtered off from
the reaction solvent before it is _iéolated. It is
regarded as a further disadvantage that even the light-
sensitive mixture which contains the poly~-(benzidine-
isophthalamide) gels on prolonged standing and therefore

35 cannot have the optimum transparency.

High temperature-resistant polyamides having
hexafluoroisopropylidene groups in the main polymer chain
have also been disclosed in Us-A 3,328,352. However, the
hexafluoroisopropylidene groups are in this case linked



20 photoresist mxtures are said to have good storage stabi lity, heat
resi stance, processability and suitability for use in mcroelectronics,
h;eédfortproduang finely eructrred irﬁgif: They aLso have sone

| sadvant ages, however, such as |ow sol ubidity in the conventional 25
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well to the carrier materi I gh 1,mage resol ution and can be

stored for a |F;,;gwr@qynam H—°E"!¢é' &‘P}J-SMYH quid forms. 10 - Mor eover,
the light-sensitive m xpd &bjeed did'adiidvidl by providing a polyamide
_\/ which is suitable as a binder for positive-working light-
15 sensitive mixtures and is characterised in that it is of

the general formula I

—E (NH-X-NH) ;—— (CO=¥~C0) ,;— (NH-Z-NH) ;——(CO~¥~-CO) d} (1)
~n

in which
X is a divalent group of the formula

G3 ) :
' .
)
. S

in which the R radicals can be identical or
20 ' different and are hydrogen or an optionally
substituted aliphatic or aromatic radical having
up to 9 carbon atoms,
'Y and Z are identical or different and are an optionally
substituted aliphatic, aromatic or cycloaliphatic
25 radical having up to 60 carbon atoms, or mixtures
thereof . '
represents a mole fraction of 0.10 to 0.50,
represents a mole fraction of 0.25 to 0.50,
represents a mole fraction of 0.0 to 0.40 and
represents a mole fraction of 0.0 to 0.25, each
relative to the total molecular weight of X + ¥

a Q oo

30



i'nvention should show the advantages. of higher transparency and | ower
toxicity. The object is achieved by providing a polyamde which is suitable

as a binder for positive-working light- 15 sensitive mxtures and is
characterised in that it is of the generd Xormula | [err] in which X

is a divalent group of the formula [err] in which the R radicals can be
~identical or 20 : + Z, WitheaeBtc+azd,anfigdhydrogen or an optionally

substituted aliphatic og_aromatic radical ﬁa in p to 9 carbon atons, Y
and Z are |dent$cal or él f PRy 2RFCERE AFEm, %Bt gBﬁal |y substituted
al kphatic, aromatic or 3%cleastph@imnel2$ of the R radicalsandaposwibly t 0

60 Carbon at omsarofesb¥! H0CRoLNE" 88ha st of hyhEBEEASNLS 2 mole fraction of
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represent3 a rml e fract Tof PPlyamide is preparegoby Poaycondensepxeseais a
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500. At |east 409?71)?&&}0?'* %a@é 3‘ﬁﬁdp8§g1°ﬁ"§eat°¥e5'§f‘t6‘6%l°%
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pol ycondensat i 0(13.0,;,,,1{131‘.4.6}{?&}6 gig“g&gggng 9513 be _ replaced. by

3-am no- 4- hydr oxyphen SIC acl
of 10 y Xg y) diamino comonomer r Which may contain fewer

hydroxyl groups, in order to reduce the solubility of the
polymer in the aqueous-alkaline developer and to increase
the solubility of the polymer in solvents. Another
N : possibility of reducing the solubility of the polyamide
15 - in the developer or of increasing its solvent solubility
is to neutralise the solubilisation effect, which is
caused by the hydroxyl groups in the polymer already
prepared, by converting the hydroxyl groups into less
_ developer-soluble groups, for example by acylating a part
20 of the hydroxyl groups _of the polymer already formed. The
light sensitiv_ii:y of the photoresist can therefore be
regulated by the use of comonomers free of hydroxyl
groups or by neutralisation of the hydroxyl groups after
the polycondensation. | o
25 The invention also relates to a positive-working
light-sensitive and high temperature-resistant mixture,
characterised ih that the mixture contains the polyamide
according to the invention, described above, as the
binder and an o-quinone- and/or o-naphthaquinone-diazide
30 ~ as the light-sensitive compound. _
It has been found, surprisingly, that the
solubility of the polymer according to the invention in
solvents and the light sensitivity of the 1ight-sensitive
mixture according to the invention can be regulated by
35 ~using, in the preparation of the polyamide, a mixture of
'~ dibasic acid chlorides and/or a mixture of hexafluoro-
2 2-bls-(3-am1no-4-hydroxypheny1)-propane and a further
diamine. Dibasic acid chlorides particularly suitable for
these purposes are isophthaloyl chloride and hexafluoro-
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The mol % data always relate to the total content of the
mixture of dibasic acid chloride.

The light sensitivity of the photoresists can be
regulated, for example, in the range from 10 to 300 mJ/cm?®.
This is also accomplished by a corresponding composition
of the polyamide. Surprisingly, it has been found that
the hexafluoroisopropylidene group leads to an'increased
light sensitivity and solvent solubility of the polymer,
if it functions as the linking member in the diamine
component of the polyamide, while it leads to a lower
light sensitivity and increased solvent solubility if it
is used in the dibasic acid chloride.

A material coated with the light-sensitive
mixture acéording to the invention and exposed can be
developed in aqueous-alkaline photoresist developers to
give finely structured relief images which are suitable
for use in fields of microelectronics and in the printing
trade, and the light sensitivity of the photoresist can
be adjusted to the particular requirements. The photo-
resist is distinguished by good heat resistance up  to
temperatures of 250 to 350°C, increased light sensi-
tivity, higher solubility in conventional solvents for
coating solutions and an above-average adhesion capacity.

The present invention also relates to a process
for further increasing the heat resistance of the finely



-6- 2, 2-Dbis-(4-chlorocarbonyl phenyl) - propane. The

pol ycondensati on of i sopht hal oyl = chl oride wth
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Y and Z can be identical or different and are methylene,
difluoromethylene, polydifluoromethylene having
2 to 12 carbon atoms, an bptionally substituted
polymethylene having 2 to 12 carbon atoms,
20 cyclohexylene, cyclohexenylene, piperazinylene,
arylene, biarylene, naphthylene or a polyarylene

according to formula II

(II)
wherein
W ~ the g:oﬁp forming the linking member, can in each
25 case be one of the following groups: a single C-C

bond; a methylene group; a polymethylené group
having 2 to 12 carbon atoms; a difluoromethylene
group; a polydifluoromethylene group having 2 to
12 carbon atoms, a hexafluoroisopropylidene
30 _ group; an isopropylidene group; an oxy group or
thio group; a sulphinyl group; a sulphonyl group;



be adjusted to the particular requirenments. The photo- resist is

di stingui shed by good heat resistance up to 35 t enper at ures of 250 to
350C, increased |ight sensi- tivity, higher solubility in conventional

sol vents for coating solutions and an abov& average adhesi on capacity. The
present invention also relates to a process for further increasing t he heat
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nap 1t hyl ene or a ponarerQF(?ccordlng to fornula Il [err] o H

Il il . l
RN o P o W, H PR oY, .
[\./
i i
A A
t [
e () o (e
i : |
A : B
o | oA
~ I | I
Q=G =0 ; —S=N—
N -
0
(CF.) _uF
fFB I 2'n

>
»



wherein W the group formng the |inking nmenber, can in each 25

case be one of the followi ng groups: a single CC bond; a nethyl ene group;
a- pol ynmet hyl ene group having 2 to 12 carbon atons; a difl uoronethyl ene
group; a polydifluoronethyl ene group havien§ 2 to 12 carbon atons, a

hexaf | uor oi sopropyl i dene 30 group; an isopropylidene group; an
oXy group or thio group; a sulphlnyl group; a sul phonyl group; -8- a
sul phonyl di oxy group; a gul phonam do group; a carbonyl groupoor one of the
follomnng groups [err] O -9- a
ehexyl ene group; a.cyclohexenylene group; a naphthylen@ r8ap, or

ures thereof. A can in- each case be a substituted or
unsubstltuted al kyl groug having 1 to 8 carbon 5 Aatoms; a
substituted or unsubstituted phenyl group or a substituted or unsubstituted
napht hyl group. D can in each case be one of the follow ng groups: an
oXy group; a thio group; a carbonyl group; an 10 ‘ oxycar bonyl

. group; a sulphonam do group; a sulphinyl group; a sul phonyl group; a
sul phonyl - di oxy group; a benzenexdicambonyl group; or one

0

T wme

N\ —D—+CH, D=

a cyclohexylene group; a cyclohexenylene group:;

a naphthylene group, or mixtures thereof.
A can in each case be a substituted or
" unsubstituted alkyl group having 1 to 8 carbon
5 | atoms; a substituted or unsubstituted phenyl
group or a substituted or unsubstituted naphthyl

group.

D ' can in each case be one of the following groups:
| an oxy group; a thio group; a carbonyl group; an
.10 oxycarbbnyl group; a sulphonamido group; a
sulphinyl group; a sulphonyl group; a sulphonyl-
dioxy group; a benzene-dicarbonyl group; or one



- 10 - of the follow ng groups: [err] n' IS an integer froml to 25
Is an integer from1l to 12. "Aromatic" and "cycl oaliphatic" al so
in5

and n"

represent
whi ch one or nore of the carbon atons are A8praced by oxygen, sul phur or
nitrogen atons. The description "polyaryl ene" defines a divalent group of

t he general

represents one of the |inking member groups scrlbed above. n

t he present case aromatic and heterocyclic conpounds in

formula I berthel&ollowﬂﬁgM@ﬁaa Re "W in each case

desi gnat es

one of the nunbers 0, 1, 2 r33 but it is to be Esfed that Wis not a GC
bord /i f n'

of type Y can be substlture6r¥w—thlorlne br oni TEC=¥rTor i ragand al kyl
groups having 1 to 6 carbon atons, perfluoroal kyl groups having 1 to 6
car bon atons,
car bon atons,
car bon at ons,

= 0. 15 The hydrogen ato

of the dival ent groups

substituted or

carbon atons.

&v;

substituted or unsubst i t ut ed aryl groups having 6 to 12

20 al kyl - or aryl - carboxylic aXid esters having 2 to 9
al koxy grOUﬁg ving 1 to 6 carbon

. having 6 to 10 carbon ato l

ato , aryl oxy groups

cyl am po groups hawi Lo 6 carbon atons,
unsubst it Ut ey AT kyl ar§l gr oups % '$0 12 carbon 25
atonms and substituted or unsubstituted arylal kyl ygroups having 7 to 12
n’ is an integer from 1 to 25 and
n" is an integer from 1 to 12.

10

15

20

25

"Aromatic" and "cycloaliphatic" also represent in
the present case aromatic and heterocyclic compounds in
which one or more of the carbon atoms are replaced by
oxygen, sulphur or nitrogen atoms. o

The descriptien "polyarylene" defines a divalent
group of the general formula II '

nl‘l

in which the "W" in each case represents one of the
linking member groups described above.

n’" designates one of the numbers 0, 1, 2 or 3,
but it is to be noted that W is not a C-C bond if
n’'" = 0. | |

The hydrogen atoms of the divalent groups of type
Y can be substituted by chlorine, bromine, fluorine and
alkyl groups having 1 to 6 carbon atoms, perfluoroalkyl
groups having 1 to 6 carbon atoms, substitﬁted or
unsubstituted aryl groups having 6 to 12 carbon atoms,
alkyl- or aryl-carboxylic acid esters having 2 to 9
carbon atoms, alkoxy groups having 1 to 6 carbon atoms,
aryloxy groups having 6 to. 10 carbon atoms, acylamino
groups having l to 6 carbon atoms, substituted or
unsubstituted alkylaryl groups having 7 to 12 carbon
atoms and substituted or unsubstituted arylalkyl groups



The hydrogen atons of the divalent groups of type Z can al so be repl aced.
Sui t abl e exanpl es thereof are hydroxyl, chlorine, bromne, fluorine and

al kyl groups 5 having 1 to 6 car bon at ons, perfluoroal kyl groups having
1 to 6 carbon atons, substituted or unsubstltuted aryl groups having 6 to
12 carbon atons,.alkyl or aryl- carboxylic acid esters having 2 to 9

car bon at ons, ahxﬁxuggvouaslbaﬂaggoﬁ aaoﬁsgarbon atons, aryloxy groups -
havi ng 10 6 to 10 c t ons anm s.ha ing 1 to car bon
atoms substituted or ﬁéﬁoﬂwﬁl’f ﬁ%%%ﬁ*{)%hgrgﬁgglﬁ i & °"7’P’Po°€?3&ﬁbon
and substZtmakiaﬁsmnbebgﬁpmanadaﬂsuxﬁabdegenappléavthgrédmaamh
Car on at ons. 1ﬁydroxyl, chldﬁtlnhea%r&ﬁr{@l ?.&ériﬂ@ ghauR3 elc;[%ﬁlﬁ are

preferablg to be ass e aronmtic divalent groups, es

g
groups of2the fBR¥HNG ?‘IF°[€r??rb?PvﬁFWRP%¥lﬁl‘i@r°¢Haé]pmq Qﬁlftﬁle
anot her can each ke & m@h‘meraawm aubsﬁﬁeﬁtédgbaumnsmﬂsmafutﬁ&yé oup

20 having 1_t ower_.al kox roup
- carbon at ons, ﬂr§?9foj'§)a g% na] Cfabch ¥8§ﬁ’at%ﬂgia o 07
fluorine or ni tcargowibloraandaemm:s cha:nng‘ i2pltat Bccarbbnxatoms acalkmy er

having up to 10 Egnhageﬁﬁyébua céfb&ﬂ a-l?g teé’g}i@iy%r@tﬂ% Fhaving

nust not simul t 4 neo roxyl groups

x\dfl uot®i sopr&pHa db&ecgi’-'beﬁ ahoms n apylaminoe groupsehavingelato &

ond, a met Pygeeérﬁbﬁupat@n%);):c émmth dJr eup ﬁﬁ#ﬁﬁtit?ﬁe&?lmwl
an i sopropylidene group, _a_di ro e gro ol ydi or ene
30- group haﬂ’ﬂﬁpﬁ ?‘(?vf'?gc ergﬁ g};’ rf{a%fr%uﬁ%?fg%yF 8 (%'8’ %é‘\ﬁer@rﬁe ‘?1%
group, a sul phuunaubstitutedygaryletldyl agranpenhavingxJcardodl caxbgn a

hexaf | uor oi sopr gpyl,skdene group, a benzenecarbonyl group or a
fEhb©

benzenedloxycar
At least 70 mol % of the groups of type % are’

preferably to be assigned to the aromatic divalent
groups, especially the groups of the formula IIIX

(III)

- in which R’ and R’’ independently of one another can each

be a hydrogen atom, a hydroxyl group, a lower alkyl group

20 having 1 to 6 carbon atoms, a lower alkoxy group having
1 to 6 carbon atoms, an aryloxy grdup having 6 to 10
carbon atoms, a chlorine, fluorine or nitro group or an
aromatic or aliphatic carboxylic acid ester having up to

_ ‘10 carbon' atoms, but it is to be noted that R’ and R’
25 must not simultaneously be hydroxyl groups if R’" is a
héxaf_luoroisopropy‘lidene group, and in which R’" is in

each case a C-C bond, a methylene group, a polymethylene

group having 2 to 16 carbon atoms, an isopropylidene

_ group, a difluoromethylene group, a polydifluoromethylene
30 group having 2 to 12 carbon atoms, a sulphonyl group, a
sulphinyl group, a sulphur atom, an oxygen atom, a
carbonyl or oxycarbonyl group, a hexafluoroisopropylidene

group, a benzenecarbonyl group or a benzenedioxycarbonyl



- 12 - group. Wth particular preference, Zis of the fornmula IV [err]
Preferably, at least 70 mol % of each Y and Z - 5 consi st of aromatic
di val ent groups or m xtures thereof. In particular, Y and/or Z are a
phenyl ene group, a hexafl uoro-2, 2-bi s-(phérﬂ/l‘)-pr opane group -or a mxture
of these groups. Wth particular preference, Y and/or Z are a m xture

of - m phenyl ene geups, p-phenyl ene groups 10 and

hexaf | uor o- 2, 2-bi s- (p- pheny! )-RL ppane L OUDS t he_ptoportion

m phenyl ene groups bei ﬁg‘f% ﬁ#ﬁb‘gﬁﬁ gﬁﬁf@?@?ﬁ%f y2388¢ 8f76?'ﬁb&fq%méﬂ&

especially 40 tIW60 nmol % The following mxtures are used with particular

preference as a divalent group of type Y: 15 1 an equi nol ar m xture
of m phenyl ene and p-phenyl ene; 2. an equi nol ar m xture of m phenyl ene
and hexafl uoro- 2, 2-bis-(phenyl) 4 amrxture of 50 nol % of
m phenyl ene, 25 nol % of p- phep A and b5 nol (IV).

hexaf |l uoro-2, 2, -bis-(p- 20
m xture of m phenyl ene, p-pheny _
_hexaf | uor o- 2, 2- bi s- (p- phenyl ) - pr opgne. TheSpl % daja each relate to the
total nole fraction of the groups @ type Y. in the ®blyner. 25 :
Since the polycondensation reaction of the polyam des according to the
ingention is governed by statistical aspects, the general fornula (1) of

course only represents prEfSEalSIP} | atadazde 70 M6Vl &r off redchire ahdt ¥

ol yam d according to the invention o that the 30 di val.ent agroup of

!to ypg Z ’cﬁ nei t$¥F8 taofmﬁﬂmif‘l’ec g&o ent groups or mixtures 1_-319:: £.P
In particular, Y and/or Z are a phenylene group,

~pTrob . an equi nol ar

N a hexafluoro-2,2-bis-(phenyl)-propane group or a mixture
‘of these groups. With particular preference, Y and/or z’
are a mixture of- m-phenylene groups, -p-phenylene groups

10 .and hexafluoro-z,2-bis-(p-pheny1)¥propane groups, the
proportion of m-phenylene groups being 20 to 100 mol %
preferably 30 to 70 mol % and especially 40 to 60 mol %.
-The following mixtures are used with particular
preference as a divalent group of type Y:

15 1. an equimolar mixture of m-phenylene and p-phenylene;

2, an equimolar mixture of m-phenylene and hexafluoro-
2,2-bis-(phenyl )'-propane ; _

3. a mixture of 50 mol % of m-phenylene, 25 mol % of p-

_ phenylene and 25 mol % of hexafluoro-2,2,-bis-(p-

20 phenyl)-propane;

4. an equimolar mixture of m—phenylene, p-phenyléne' and
hexafluoro-2,2-bis-(p-phenyl)-propane.
The mol % data each relate to the total mole
fraction of the groups of type Y in the polymer.

25 Since the polycondensation reaction of the
polyamides according to the invention is governed by
statistical aspects, the general formula (I) of course
only represents the schematic averagé molecular structure
of the polyamides according to the invention, so that the

30 divalent group of type Z can neither be a methylene group
nor a difluoromethylene group.



nor a difluoronethyl ene group. - 13 - The polyam des according to the

I nvention are prepared by condensation of equinolar quantities of

hexaf | uor o- 2, 2- bi s- ( 3- am no- 4- hydr oxyphenyl ) - propane and a chloride of a

di basic acid, preferably a mxture of 5 = +3c0Orresponding acid chl ori des.

If desired, up to 80 nol % preferably up to 50 nol % and especially up to
30 nol % of bt he hexaf I‘rgw op@lyambdés ( dcedrding hee!r ehﬁﬁmﬁbéh ntidi Oapae
nononmer can be L am no. conono i C Lscontain

f ewer hydr oxyl %?ﬂ%ﬁﬁﬁﬁ% éyioégﬁagﬁ%aﬁfogeﬁgﬁtl rﬁ;a 8- wBfki ng
light-sensitive %MM@MQ%M&@th&e and

conononers suit @bl | SEPW en
p- phenyl e ed| am%ge&li&fldé] ?gmugo |ﬁ;?héalg%i? ﬁkg@gﬁh& gm no |’f) enyl of

ether, 3,2 -di am%qgﬂngef‘ﬁ orides 315|§e§h¥ﬁ¢lop¥lbﬁ®<§ﬁ E@iz%ne
gngAPg_) t1h4 bi priefarablyo g ao/ )50 arrk - a:licg- dclablaﬁ | 66, 30 mol %
, 3' - di net hoxy- n ne zi di,ne Xy-
benzi di ne, 3y3 qﬁlé#g%odpﬁﬁg Pﬁg?ﬁgﬁge'gisz?gaﬁﬂhPﬂ 'B¥3ﬁ8ﬁ¥Phﬁ¥Kig
4, 4' - di am nodi pmapneom@omer sam bQOreplacedmbmdaprﬁw&hml dihaméno

4, 4' - di am nodi plaemsn 0 0
3 3 d| hégr oxy-4, 4" - %ﬁ%l&% cggleghgn?&}é@ﬂydro?&l héij&lps. The

r oxy- 1§WFn5ﬁﬂ§ﬁ§FY1 ¥e?P Eﬁhg pos;tlve—worklng light-sensitive
3 3 d| hydr oxy- fai4&tuiiesni caherBophasikated ein] this way. Examples of

bi s- (am nophenyl diiso nze .1, 3 bIS 4-
aninophenoxy)-[g#P% PP 4%§%E1ﬁréhﬁ 2£B§Sm—phenylened1-

[ 4- (4- aninophen@my¢mphepypkehylehédnunpnepaﬁa4'-dlamlnodlphenyi. ether,

Hexaf | uoro-2, 2- i g 3
(4- ani nophenyl )lgpro %@%Wx%% 00% 5 &-ﬂzéwdlphenyl ether,

ani nophery! ) - pr dpam@is=( ,1,4-bis-(amino- "
phenoxy)-benzene (p-APB), benzidlne, 3,3’~dimethoxy-
benzidine, 3,3'~-dimethylbenzidine, 3,3-dihydroxy-

benzidine, 3,3’'-diaminodiphenylmethane, 4,4’~-diamino-
diphenylmethane, 4,4'-diaminodiphenylpropane, 3,3'-

20 diaminodiphenyl sulphone, 4,4’-diaminodiphenyl sulphone,
4,4'-diaminodiphenyl  sulphide, 3,3’-dihydroxy-4,4’'-
diaminodiphenyl sulphone, bis;(3-hydroxy—4-aminophenyl)-
methane, 3,3’-~dihydroxy-4,4’-diaminobenzophenone, a,c-

- bis-(aminophenyl)-p-diisopropylbenzehe, 1,3-bis[{4-~(4-~

25 aminophenoxy)-a,a-bistrifluoromethyl ]-benzene, 2,2-bis-
[4-(4-aminophenoxy)-phenyl]-hexafluoropropane,
.Hexafluoro-2,2-bis-(3-amino-4-methylhexafluoro-2,2-bis-
(4-aminophenyl)-propane ([sic], hexafluoro-2,2-bis-(3-
aminophenyl )-propane, l,2~-bis-(3-aminopropoxy)-ethane,

30 m-xylylenediamine, p-xylylenediamine, bis-(4-amino-
cyclohexyl)-methane, hexamethylenediamine, octamethyl-
enediamine, decamethylenediamine, dodecamethylenediamine,
1,4-cyclohexanediamine, bis-(3-aminopropyl) sulphide,
N-methyl-bis-(3-aminopropyl)-amine, 4,4’'-bis~(p-

35 aminophenoxy)-diphenyl sulphide, 4,4'-bis~-(3'"'~
aminophenoxy)-diphenyl sulphide, 4,4’-(3’’~aminophenoxy-
(4’-aminophenoxy)-diphenyl sulphide, 4,4’-(3’’-amino-
phenoxy)-diphenyl sulphone, 4,4’-bis-(3’’-amino)-phenyl
sulphone, 2,2-bis-[4'-p-(aminophenoxy)phenyl]-propane,



30 - m xyl yl enedi am ne, p- xyl yl enedi am ne, bi s- (4-am no-

cycl ohexyl ) - net hane, hexanet hyl enedi am ne, octanet hyl - enedi am ne,

decanet hyl enedi am ne, dodecanet hyl enedi am ne, 1, 4-cycl ohexanedi am ne,

bi s- (3-ani nopropyl) sul phide, N nethyl-bi 34 (8- ani nopr opy! ) am ne, :
4,4" -bis-(p- 35 am nophenoxy) - di phenyl - sul phi de, 4,4 -bis-(3"" -
am nophenoxy) - dnpnehjlk-ﬁmi-}%ﬁaiﬁno@énoécg -pﬁ&hﬁDPrWe, 1,1-bis-[4'-

gﬁl pﬁz)nngopzeszn’ g{“SHSPgﬁPﬂiS# Bﬁgﬁyyl;ufabhgiléenzene and qgc?:%r@s g phenyl

2,2-his-[4 -p-(am mgpaenﬁxy)lphaayd] cpmppands. - 14 -é )
2,2-bis- [3' p-am nophenggyjs 0, noxy
-phenyl -et hyl benzeneggn%i m Xt u es 0 V\g.'bo?%d}'-fg E? t%%lé gan%%)

It is al s% possibl 8ago hagn ol rﬁowmdefaﬁ exapple by mslakmm of
pol ycondensed, &omeexdmies bhyaeykﬁll YroUps50NEnS | abiriaﬂiﬂgoﬁder&r Q&'ﬁéd the

Gerivat i ve havi BT €8 45uBafid e prond 8 SfRborgi T6 2ale dedfuative
anhydri de, prophavisganmp dtedel0 bearboo aa:hainsﬂp suchcd=y | derorexamplef ene.
The preparalionagheige ghh edaonpgyaﬂioﬁﬂé o an nbPde £l 0" ERaSlc I Kapd ©

aci ds, which can, be use nmonofre on’ of e . pol yant des
aceor; rdi n§0t o th‘éhi-ﬁVbﬁ?lﬁﬁ ajdiketenped out by known processes, 15 whi ch

are described, for exagmnke reparat&sﬂt BeSithe @1aﬁﬁjmon{ﬂ31ﬁ{ it 65¢

Cont ai ni ng the gﬁxafl rlso rog¥ 3.5 ge Grco b% 4 S: Ihau AIE Lag\sdls

WJ. Kel | eghan n93Pasiry ek fh s@n bgcusedg@as 2391

(1982). 20 monomers Tha thep prajparatdont lof mﬂqqml@mnjams)rabdt&-dihg

N\ to the invention, is carried out by known processes,

15 which are described, for example, in "Synthesis of
Polymer Intermed:.ates Containing the Hexafluorlsopropyl-
idene Group", by K.S. Lau, A.L. Landis, W.J. Kelleghan
and C.D. Beard, in J. Polym. Sci., Vol. 20, pages 2381-
2391 (1982).

20 - The preparation of the pona.mides according to
the invention is carried out by known polymerisation
processes, which are described, for example, in
"Preparation of Fully Aromatic Polybenzoxazoles" by
T. Kubota and R. Nakénishiu, in Polymer Letters, Vol. 2,

25 pages 655 - 659 (1964), wherein a typical process for
condensing a diamine with an acid chloride is presented.

The preparation of the polyamides according to
the invention starts with hexafluoro-2,2-bis-(3-amino-4-
hydroxyphenyl)-propane or an analogously reacting

30 derivative,. for example hexafluoro-2,2-bis-(3-amino-4-
methoxyphenyl)-propane in which the hydroxyl group has
been replaced by an alkoxy group or an aryloxy group
having up to 10 carbon atoms, for example by | ethoxy,
propoxy, butoxy or phenoxy group. The proportion of this

35 diamine in the total diamine constituents of the polymer
is about 20 to 100 mol %, especially 70 to 100 mol % and
preferably about 50 mol %.

| The acid chlorides typically used for the
preparation of the polyamides according to the invention




the invention is carried out by known pol ynerisation processes, which are

described, for exanple, in "Preparation of Fully Aromatic
Pol ybenzoxazol es” by T. Kubota and R Nakanishiu, in Polyner Letters, Vol.
2, 25 pages 655 - 659 (1964), whereim &5t ypical process for condensing

a diamne with an acid chloride is presented. The preparation of the
pol yam des accoriticlgided the Ia&Eﬂtléﬁﬂé%fdéé Wt h igophthalic acid, of

h fl 2, 2- 4- hydro e ane anal ogously
et ne 907 U Ba IS ‘el By PR bR R0 0 2o Spyn {danati
nmethoxyphenyl ) - pﬁup&ms|anmﬁbcbﬁrmhAydyokgheganeﬂlbasbbfynléeﬁcﬂ&ﬂ 8% an

al koxy group or paRtanddaeh 1@2%eng UBftB$%Qn88EQQQ BxPTYc %ﬁid §Ep'e~
by et hoxy prop§§¥ utox henoxy gt oup e propor |o

diamine iR the ?@coﬁ&ﬁdb‘rﬁ%’-’%ﬂ sarbexyhid asidhborf 20,40 100
ml % espeC|aIphéﬁylenégaﬂaﬂh&héadnwﬁﬁf&ﬂb'y abeuu.50 mQJf‘V0 Thearacid

d
Ceorotes o/ Ph et erky L0 IETER' L0 Lo OF RO AR -
i sophthalic acﬂdpheowlbénépRbmduﬁfbmgmwethhne, of 4,4’-dicarboxy-
4,4 hexaf|uoroﬂigarb b@ﬁgﬁd'ofbﬁ?§9£ﬁ-é££§|§gﬁﬁ 1) -methylphosphane

1, 4- cycl ghexanedi lic aCJ nt ane c acl
. hexanedi ¢9r boxy PEd9&ei d° of464 -dicas %E,#Eheféflﬂl-]@nw aedi chiBokéric

acid, of 1,4- peagpoRyph ¢ gtlpaeezﬁhbﬁéy € 5-tedd. %utyh%phthéﬂc acid,
Cl

b
DL pheny) 4 cor gyl Erﬁmerﬁaﬂgh%haﬁc( a3l OB Cox s naraningphshabic o

bi s- (4- car boxypheng,) - e hy5pohtphaniséphthaldei dacidyf of 2 2-bls(p

o SRR pronhd e REVLRUSpiedy TULBATBE)
dibenzoic acid, of 2,6-naphthalenedicarboxylic acid and
mixtures of these compounds. ' _

The polyamides according to the invention are
used in positive-working light-sensitive mixtures. The
mixtures essentially contain one of the polyamides

20 according to the invention and a light-sensitive com-
pound. These components are, if appropriate, dissolved
in a suitable solvent and applied to the particular
desired carrier material. The preparation of the
photoresists is known and is carried out by one of the

25 usual processes.

In this connection, the use of o-quinone-diazides
is known to those skilled in the art, as described in
"Light Sensitive Systems“ by J. Kosar, John Wiley & Sons,
New York, 1965, Chapter 7.4. These light-sensitive com-

30 pounds belong to the group of substituted light-sensitive
naphthoquinone diazides, such as are coﬁventionally used
in positive-workingllight-sensitive mixtures. Such com-
pounds are known, for example, from US-A 2,797,213,
Us-A 3,106,465, Us-A 3,148,983, UsS-A 3,130,047,

35 - US-A 3,201,329, US-A 3,785,825 and US-A 3,802,885, Suit-

"~ able light-sensitive compounds are; for example, also
1,2-naphthoquinone-diazide-5~-sulphonyl chloride and 1,2-
naphthoquinone~diazide-4-sulphonyl chloride condensed
with phenolic compounds such as hydroxybenzophenones.



of 5-brono-isophthalic acid, of 5-fluoro-isophthalic acid, of

5-chl oro-isophthalic acid, of 2,2-bis(p- carboxyphenyl)-propane, of
4; 4" - (p- phenyl enedi oxy) - 15 di benzoi ¢ acid, of

2, 6- napht hal enedi car boxylic acid and nixtul@s-of t hese conpounds. The
pol yam des according to the invention are used in positive-working

i ght-sensitive niXtureAddIth§§X§u¢n8a3?;ﬁ@ftéﬁ&ﬁﬂie;ngfgfhnégmad g, !
pol yam des 20 according t e i.nvention_.and a |ight-sensit]ve “cont

t
pound. These cofpSReABENkPs Blas ﬁﬁﬁﬁ%ﬂ(ﬁdhﬂﬁiﬂﬂ\Rﬁ%WQFQf%nHQ%Hﬁ¥9P-
sollvent and apphentl acceberptors¢ufurtbesiselivents i aid mirfactantde for

ti f t [ [ [ ar.ni_ed,qut e of. the
D P 2 s pr oasupYe) ChAiphic ButtAliialtl,| BahtR1eh bl ladlied Vo Mhdios

is known 20 t ho88lukiPneqofn Palyamideqs Lightrseusivive | gromphund tjand

Systens" by J. #o¥eent)dbefdiéeytie SEtluthion YasK, appireaChest g 71‘-€yezT hese
i ght-sensitive & g%? 0 pounds belong to the group of substituted
apnt:

Iight-sensitivecn"9 oqui none di azi des, such as are conventionally used in

posi tive-working |ight -Esasplesecofii dyescwhihclcanobe mmsuk%fuaddrmmnﬁ% Lor

3130, ou7 5 tor e TGRSkt ive HeExiFes ackofiting o dF dwen |

ablie 1 i gl - senstiPRcaEBnPBLAYS XieletoRBeySydi-c 4221535), Crystal violet

L Soraar ot Rer 12 Sy ety Naseds 00842 gty rigrorta

Conpounds such SLafyArGyhe i rad neutralsred i 1t 20 Uiy shemey

exanpl e, col or adyes dyes addedy figeat quanptasyi dirom sl €6lh20 80 byp vy S,

deve) op- . relative to the total weight of polyamide and light-

15 sensitive compound. The dye additions reduce the back-
scattering of light by the carrier and thus contribute to
improved resolution. _

_ Flow agents can be used in a quantity of up to 5%
by weight, relative to the total weight_of polyamide and

20 light-sensitive compound. _

Examples of suitable adhesion promoters are g-.
(3,4-epoxycyclohexyl)-ethyltrimethoxysilane, p-methyl-
disilanemethyl methacrylate, vinyltrichlorosilane and -
aminopropyltriethoxysilane in a proportion of up to 4%

25 by weight, relative to the total weight of polyamide and
light-sensitive cbmpound.

Examples of development accelerators which can be
added are picric aCid, nicotinic acid or nitrocinammic

_ acid in a proportion of up to 20% by weight, relative to
30 the total weight of polyamide and 1light-sensitive
' compound. These accelerators lead to the solubility of
the photoresist layer increasing in both the exposed and

he

unexposed areas. They are used in those applications
where the development speed is particularly important,
'35 - even if a certain degree of contrast is sacrificed; in
fact, while the exposed areas of the photoresist layer
are more rapdily dissolved by the developer as a result
of the addition of acceleratdrs, the development
-accelerators simultaneously also effect a greater loss of



ment accel erators, further solvents and surfactants, for exanple, nonionic
surfactants, can also be added to the 5 solution of polyam de,

| Fght-sensitive conpound and solvent before the solution is applied to a
| ayer carrier. Exanples of dyes which cam Bd agsed as additives for the
l'ight-sensitive mxtures according to the inven- 10 tion are nethyl
violet 2B (C |. phdotod®sist Jayer \HronetheCunexpdsedares.achite green

(C.I. 42 000), victori a 045 neut r al recl C. 1. 50 040).
These dyes are added in qualit Bl’ilvéﬁt 10(}‘%yRﬁ§ aPEveths the

t ot\al, wei ght of Pb@lt%msd@tamixﬁms ax&ordir@rtmtthe invention Zbe dyd
addi'ti ons reduceohhér@@.%inysa%&%bm Qéllréﬂ@é %i%ﬁ Pice ey Eﬁ&sgﬁﬂrgggéfy of
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glycol methyl ether are used.

The finished photoresist solution can be applied
to a carrier by one of the methods conventional in
photoresist technology, such as dipping, spraying and

20 whirler-coating. In the case of whirler-coating, for
example, the percentage content of solids in the resist
solution can be adjusted such that a coating of the.
desired thickness results, depending on the whirler-

_ coating device used in the individual case and on the

25 time span for the whirler-coating step. Examples of
suitable carrier materials are: silicon, aluminium or
polymeric resins, silica, 'doped silica, silicon nitride,
tantalum, copper, polycrystalline silicon (polysilicon),
ceramics and aluminit_im/ copper alloys.

30 The photoresist solutions prepared by the process
described are pari:icularly suitable for application to
silicon wafers which carry a layer of thermally grown
silica, such as are used in the'production of micro-
processors and other semiconductor components used in

35 microelectronics. Likewise, an aluminium wafer with an
alumina layer can also be used. The carrier can also
consist of various polymeric resins, especially of
transparent polymers such as, for example, polyesters.

Suitable developer solutions used for the



are nore rapdily dissolved by the devel oper as a result of the addition of
accel erators, the devel opnent accelerators sinultaneously also effect a
greater | oss of - 17 - photoresist |ayer fromthe unexposed areas.

Sui tabl e solvents in the preparation of rhéephotoresist m xt ures according
to the invention are all commercially available solvents typical for this

pur pose. 5 Itighﬂ-mdﬁme)fmlﬁﬂréﬁltacddﬁ]dm 823 a%h?hﬂﬁ?é?ﬁiéﬁ are
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Span for the whi step Exanpl es of suitable carrier materials

are: silicon, b&nﬁ\m:;d%%%r'%% erEI’I c resins, silica, doped silica, silicon

nitride, In an individual case, the alkaline developer
o solutions can also contain certain organic solvents such
15 as alcohols (for example methanol, ethanol, benzyl °

alcohol and the -like) and wetting agents, (for example
sodium alkylnaphthalenesulphonate, sodium lauryl sulphate
and the like). . _

After the photoresist solution has been applied

20 to the layer carrier, the carrier is subjected to
predrying at about 80 to 105°C, preferably at
temperatures of around 90°C. This heat treatment is
continued until the solvent or solvent mixture has

" evaporated substantially completely and only a thin layer.

25 of photoresist mixture of a thickness of about 1 m

' remains on the layer carrier. '

The coated carrier is then exposed imagewise in
the known manner by means of actinic radiation through
suitable masks, negatives', stencils and the like.

30 Next, the layer carrier coated with the photo-
resist mixture and exposed is dipped into an aquéous-
alkaline developer solution. The solution is preferably
agitated vigorously, which can be effected, for example,
'by blowing nitrogen through.

35 The carriers remain in the developer bath until
the photoresist layer has been entirely or at least
almost entirely detached in the exposed areas.

After the coated wafer has been taken out of the
developer solution, a thermal aftertreatment or baking



tantal um copper, polycrystalline silicon (polysilicon), ceramcs and

al um ni unf copper alloys. 30 - The photoresi st sol utions prepared
by the process described are particularly suitable for application to
silicon wafers which carry a |ayer of ther@l Fy grown silica, such as are
used in the production of mcro- processors and ot her sem conduct or
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_ 225 and 350°C. The duration of this heat treatment varies
- between 30 minutes and 2 hours. The glass transition
15 temperature (Tg) of the polyamide is usually 250 to 300°C
before the heat treatment and about 300 to 350°C,
especially 305 to 325°C, after the heat treatment and

conversion of the polyamide into a polyoxazole.
After the hardening, the developed material can
20 also be treated with a buffered solution based on
hydi'_:ofluoric acid or with an alkaline etching solution.
The photoresist mixtures according to the invention are
equally resistant to alkaline and acidic etching
solutions and represent an effective protection of the
25 unexposed, i.e. resist-covered surfaces o_f the carrier.
The developed and hardened phof_oresist material shows
relief images of excellent resolution and sharpness, and

has outstanding heat resistance.

_ Although the invention was described above only
30 with respect to a wet etching process, the relief images
produced according to the invention are also suitable for
powder-etching processes. The photoresist structures
obtained are outstandingly suitable as insulating layers
in semiconductor production or as masks for vapour-
35 coating processes, ion implantation processes and the
like. Moreover, the photoresists according to the
invention can be used for producing printing plates, test
foils for planographic printing, image transfer foils for
planographic printing and for similar purposes. The



After the photoresist solution has been applied 20 to the Ilayer
carrier, the carrier is subjected to predrying at about 80 to
[err] preferably at tenperatures of around [err} This heat treatment is
continued until the solvent or solvent n+x20re has evaporated substantially
conpletely and only a thin [ayer 25 of photoresist mxture of a

t hi ckness’ of abpgbaacwbherrsfnspemntﬁﬁgl aisfatearrffam 1968 £0PYE%G p&gr
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i s dipped into an aqueo | el I | utj o The solujion is
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alnost entirely_detached in the, exposed areas. After e coat er has
been taken out yGF tﬁ ‘gté ﬁﬂ&?ﬁ? ther pplyamides, agearding to
baki ng - 19 ther danvennﬁ.onaareeeqaa]l.]l.ydsfniltabneOfd:erhi t&ﬁﬁéﬁft&f’é— d
adhesion and th f to et o) uti ops. an
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toithe i Hent i oMixburessi & EEPicAll srcgmingsmlmnrexamt ea sprotecrtimé ers,
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adhesi on- prormtlig refore needs to carr| er St or
processing the BP ‘?FSL‘("Qr k9t e J.nventJ.on 1n solut:.on for
_ _applicat:.on to a carrier material. Yet further constitu-
N ents, such as antioxidants, UV stabilisers, adhesion
15 promoters, colorants, flame retarders, fillers and’

further auxiliaries in a total quantity of up to 20% by
weight can also be added to the coating solution. The
solvent is removed at an elevated temperature, in general
in the range from 90 to 150°C and, if desired, a reduced
20 pressure can also be applied to facilitate this process
step. Subsequently, the material coated with the
polyamide is heated for a period of about half an hour up
to six hours to a temperature of 200 to 350°C, whereby
the polyamide is converted into a hlghly temperature-
25 resistant polyoxazole. -
In the examples which follow, the processes for
preparing and-using mixtures according to the invention
' are explained in detail. However, these examples are not
intended to restrict the scope of the invention in any
30 way, and they should not be interpreted in such a way
' that they indicate conditions, parameters or other values
which are to be exclusively applied to the execution of
the invention in practice. In the examples, the term
"layer denudation in the dark" was shortened to
35 "denudation".
~ Example 1 _
By means of a polycondensation in solution, a
polyamide of the following general formula was prepared:



10 after devel opnent can be carried out in an oven at tenperatures
bel ow the softening point of the layer. The tenperatures are between 80 and
[err] preferably between 225 and [err] The duration of this heat treatnent
vari es between 30 nminutes and 2 hours. The 4l ass transition 15

tenperature (Tg) of the polyamde is usually 250 to [err] before the heat
treatnment and about 300 to [err] especially 305 to [err] after the heat
treatment and conversion of the polyam de into a pol yoxazole. After the

har deni ng, the devel oped pgaterial can 20 also be treated mnth a

buff ered sol ution based pn hy i with an al’k3line etching

sol ution. The phot oresi st "ﬁ‘ cpgr%il he i nventiof are equally
resistant to al kaline an g==qI d represent an '
effective protection of the 2 ne*pose resi st gcoyered surfaces

of the carrier. The devetopa#H-an ar deped pho 2 esi tlerjal shows
relief images of excell enL resol ution and sharpneﬁ %ngaﬁ:ds g@ut st andi ng

heat resistance. Although the invention was described above onl y 30 _
Wi th respect to a wet etching process, the relief |rrages produced accordi ng

to the invention are al Sﬁl%ﬂet Bfufiar O'\"%n Lm%&[%%e aé_%;}nlsnEF}%PFﬁg

phot oresi st structures obtal ne ar e out st

| agers in sem cdmflitbr MBLEdRATES) onaslﬁﬁBk‘élg\Fiﬁ Yia@ng - tegephthadayilng
processes, ion igHdupH Atdml) 113 &F IRMbHEE J¥e dridifhd YSover, the

rintin
Dl'at o5, tost foi1s for APhEARLERIAE BAREAERIOE SagdmeL 5t dr 160 WaGPE
pl anogr api$i c prlmpig:lmicbyflorchlorh.de pandgosSes. nmel (= 201165 mg) of
— _ terephthaloyl chloride was added dropwise at a tempera-
ture of -10 to -15°C in the course of 30 minutes with’
vigorous stirring to a solution of 0.01 mol (= 3.66 mg)
~of hexafluoro-2,2-bis-(3-amino-4-hydroxyphenyl)-propane
10 in 16.5 ml of dimethylaceta.mide and 3 ml of pyridine. The
mixture was stirred for a further 24 hours at room
temperature, and the solution obtained was then poured
into ice-water to precipitate the polymer. The precipi-
tated polyamide was filtered off, washed with water and
15 dried overnight in vacuo at 90°C.
The polymer was obtained in an almost quantita-
tive yield and had a logarithmic viscosity number of
0.40 dlg™, measured in 0.5% dimethylacetamide at 25°C.

Example 2 _

20 To prepare a photoresist solution, 10 p.b.w.
(parts by weight) of the polymeric precursor, described
in Example 1, for a polybenzoxazole, 5 parts by weight of
a light-sensitive compound (a mixed tris-ester of tri-
hydroxybenzophenone) and 0.08 parts by weight of a red

25 ' dye were dissolved in 12 parts by weight of methyl ethyl
ketone and 8.0 parts by weight of propylene glycol methyl
ether. The solution was filtered and then applied to an
anodically oxidised aluminium plate by roller applica-
tion. After a drying time of 3 minutes at 90°C, a 2 to

30 3 pm thick resist layer was obtained on the carrier



production of printing plates from positive-working photoresists is known
and described, for exanple, in US- A 3,493,371. The photoresists accordi ng
to the invention can 5 ~al so be used as Brotective coatings in nunerous
other fields well known to those skilled=if2tfie art. Moreover, due to their
good solubility, the polyam des according to the invention are equally
suitabl e for highterdpdrat ure- resistant protective coatings as for the

phot oresi st 10 m Xt yr cQat,i ure for a rotective
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of 200 to.[err] V\/ne{leby e polyam de is convert to
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be interpreted £@ Suem whene t¥eproduged ndThet plauedmajsorts;emasmjﬁﬂed or
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inventiop_in practice. In exa the term "l ayer denudatlonlnthe
dar k" wa 5shoFr)tened to Even after heat treatment fo¥: 6 hours at 250°C, -

the image still.showed sharp edges and unchanged good

resolution. No even hairline cracks as a consequence of

the development and heat treatment were detectable. Only

a slight layer loss was measured after the heat treat-
20 ment.

Example 3 - _ _
To preparé a photbresist solution, 10 parts by
weight of a polymeric precursor, prepared according to
Example 1, for a polybenzoxazole, a polycondensation
25 product of hexafluoro-2 +2-bis-(3-amino-4-~hydroxyphenyl)-
propane, and 5 parts by weight of a light-sensitive
compound (a mixed tris-ester of trihydroxybenzophenone)
and 0.08 part by weight of a red dye (Disperse Red 179)
were dissolved in 12 parts by weight of methyl ethyl .
30 ketone and 8.0 parts by weight of propylene glycol methyl
ether. The solution was filtered and then épplied to an
anodically oxidised aluminium plate by roller applica-
tion. After a drying time of 3 minutes at 90°C, a 2 to
3 pm thick resist layer was obtained on the carrier
35 material. _ ' |
For exposure, a photomask with a line pattern was
Placed upon the resist layer in such a way that the layer
and the photomask were in close mutual contact. The



35 "denudation". Exanple 1 By neans of a polycondensation in solution,
a polyam de of the foll ow ng general formula was prepared - 21 - [err]
In the formula, Y represents an equi nolar m xture (50:50 nole parts) of

i sopht hal oyl and terephthal oyl groups, amd23 i=s a nunbner of around 200. An

equi nolar m xture of 5.5 mml (= 1,1165 ng) of 5 I sopht hal oyl chloride
and 5.5 ol (exposkiis meh Otfn]rtqr:.@?&t "0h8YlodHiRd dBubapy dwstdﬁgglcag)%wr ge at
a tenpera- ture_ o oferr],in rse m nut €s

St rﬂ)ng to a sOITRSHH of2 Qf:sﬁ@@ ’;'aB?'ng for 60 seconds. The

hexXafil uor o- 2, 2- Hinkergs iy rm£4ththmx31|1lgh|uylo)f [ apssrelerigth of N36$. AmMbnof
di net hyl acet am %@&%ﬁfﬂsﬂf&g e Ff% Af xture was stirred for a
an e

further 24 hours at m t enper at ur e, *sol uti on obtai ned was then
poured i ntd i ce-water td\fﬂ?%fcltﬂ}et zﬁ’@qsr\l?%ol%ﬂ-aymwpﬁedewelopaﬂewith

pol yani de was] fid hﬁmx@‘ bf a:ﬁsaﬁltéamﬁé AN ELopes | (b deve?. ?F{%Bhlﬂgf di n
vacuo at [err 0 in an .a uant i
and had a[ | ogar ;E{]eﬁ'rﬁo %ﬂ%@'ﬁy Weﬁf r}d' %d g'?'ﬂ &&8!’@6‘ PﬁaﬁeSVd’S
di met hyl acet am casited 5¢i tEx aqtiex .2 'P.He image cr:]btau]}'@dplshm:bd %a fine,

hot or esi st sol Vg neri c
Brecursor descﬁﬂbq% | njz%g'&elil ga]_:@.g zﬁRpo gn%%&%z ‘gieh% c%éﬂ 5009 #R; ght
of \a,li gAQ. sensWesg: Rﬁﬂﬁﬂﬁmq-a Th&emlﬂ#ﬁ! sW@%tbhen:f subjected to a heat
hydr '0xybenzopherwy@tn@m-_ Qn-_o&md SfdyY MBigHy, of a red 25 dye were

f thyl eth
dissolved in 12 parts b % t1:ecr): a eax treai}:/ment for 6 hours at 250°C,
o the image still showed sharp edges and unchanged good
o resolution. Not even hairline cracks as a consequence of
15 the development and heat treatment were detectable.
Example 4

- By means of this example,' the acetylation of the
hydroxyl groups of the polyamide according to the
invention (condensation product of hexafluoro-2,2-bi_s-(3-

20 aminohydroxyphenyl)-propane and an equimolar mixture of
' isophthaloyl chloride and terephthaloyl chloride) is
illustrated.

4.96 mg (=0.01 mol) of the polyamide copolymer

were dissolved in 25 ml of dimethylacetamide. in a 100 ml

25 three-necked flask fitted with a stirrer, reflux con-

denser and thermometer, heated to 100°C with stirring and

0.2 mg of acetic anhydride were added. The reaction

mixture was kept at 100°C for 7 hours and ‘then poured

into ice-water. A white, solid, fibrous polymer was

30 obtained' which was washed with water and dried overnight

at 100°C in a vacuum cabinet. About 20% of the hydroxyl
groups of the polymer had been esterified.

The following Table 1 demonstrates the good

solubility of the polyamides used, according to the

35 invention. The polymer A, which was prepared according to

Example 1, is a condensation product of hexafluoro-2,2-

bis-(3-amino-4-hydroxyphenyl)-propane and an equimolar

mixture of isophthaloyl chloride and terephthaloyl



ketone and 8.0 parts by weight of propylene glycol nethyl ether. The
solution was filtered and then applied to an anodically oxidised al um nium
plate by roller applica- tion. After a drying time of 3 mnutes at [err] a
2to 30 3 [err] thick resist |layer wa®%ltained on the carrier - 22
- material. A photomask with a line pattern was placed upon the resist

layer in such ahiayrides tm pwymead nhemfmpnﬁah vgf@pafe&l qrye maual
contact. The exposure to

mercury vapour Hanp ot %‘6"%1‘%%“8 % (rﬂ#de&%: #f@iy i tahe w

light at a vvavemm;ﬁrtaiﬁlca% product he0fayén 3$udihydroaybéngiiiner | andf t er

t he exposure, 6@ aped wth a mxture of an al kaline
devel oper_ (AZ devel oper, 10 Hoechst Cel anese Corp.) and water (1:5).
The devel5oped pl ate was washed with wat Eabiend i mage obt ai ned showed a
flne, unlform -el:ef p&tfnrn ln \Ahunh ||nn \l\l IS~ rln\m fn QADMJAh

reproduced. The¢ plate was then subjected to a or
one hour. 15 F Even after a heat trea%lrﬁﬂ%‘{%?%o%&%%@)c,
the image stil] Sokwam&l sharp edges and unchanpRPIYRRE Pesol utPDd-UmeNo Bven
hairline crack$_as a consequence of the devel ohnent and heat treatnent|were
detectable. Onjy a sl.i :ﬁ/er | oss was neasufed after the heat treat} 20
ma'Qtj Ex]é’nple ’&glsﬁ’g D esist solut{on, 3B partjs by RER ght pf a
pol yneric precu-r_sg-L,__p-r_epa-n-ed_acc.gr-di-n-g-t-g—E;@a Lo 1 —for

pol ybenzoxazol ¢, | vcondensat i on 25 product
phdghyiaseneall S <20%

hexaf | uor o- 2, 2? r oxyphenyl ) -

N Propylene glycol methyl ether 30 insoluble
15 . l -4 .

Methyl ethyl ketone 20 insoluble

Cyclohexanone ' 20 insoluble

20 Butyrolactone | 20 insoluble

* incompletely dissolved, gel formation
The comparitive examples which follow were
carried out in order to demonstrate the superiority of
25 the positive-working photoresist mixtures according to
the invention, especially of photoresist mixtures which.
contain the polyamides according to the invention, over
known mixtures.
For this purpose, photoresist mixtures were first
30 prepared, in which the polyamides according to the
invention (polymeric precursors for polyoxazoles) were
used which had been obtained essentially by the process
described in Example 1 of the present application. In
addition, photoresist mixtures were prepared which
35 contained a poly-(benz:.d:.ne-:.sophthalam:.de) according to
Example 1l of US-A 4,339,521.
By means of the method described below, the light
sensitivity of the mixture was then determined. The
duration of the particular heat treatment, the



propane, and 5 parts by weight of a |light-sensitive conpound (a m xed
trimester of trihydroxybenzophenone) and 0.08 part by weight of a red dye
(‘Di sperse Red 179) were dissolved in 12 parts by weight of nmethyl ethyl 30
ketone and 8.0 parts by weight of propylemdgtycol methyl ether. The
solution was filtered and then applied to an anodically oxidised al um nium
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o 3 pmthick,resi yer was obtai ned o e, carrje mat eri al .
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layer in sEch a way 't haséilm:haymfersil tﬂerahmtﬂmkérmaémb@m mieual
contact. The = 5 o} i NASarf2 ! &4 ot a
mercury vapour ?%on%g%?sg%g W%g?%ﬁa%gr %t(?%econ@g.éﬁéeldi K%’gn?ﬁ@ia‘f)@ﬁe w
light of & wavefeomtP00itacd, AP oEPmle ThpewWalers,wergadriedvion 30 tp
OIAftelr t he ?220345 qriﬁﬁ%éigeram?e,dnebeaei wotl)srea\ovexd' ttufeet éﬁllv?h@.[rhm{é ne
evel oper evel oper, chs ese_Corp, n er :9). e

devel oped pl at eoﬁgglé)\%g h@b“%ﬁ%%&%ﬁ%@ﬁﬁé&e ‘Sﬂeﬁvgfé?%ém% ]e?‘lﬁrﬁe

uni formrelief wastdeterminedi by hi Radeilgphhthdokness-hgasudin) instmes e
reproduced. Th t S | 0 h t 8 or 1
hogr. Even aft?r‘éyzxi@hgzragt@t %%Q?Eeﬁtéﬁkgﬁigﬁﬁgurgsatﬁ@ %lgr ﬁat %?Ipma e4 r.g,[xﬁ IJ '
shoued sHhr p e RRRUERSE GRIR RS WRrerikad in i T GoiWiddGemai INtreduducks
as a consequenceién €6 MicrbhetHegehpRYFNChapteked!, paget MUY, Midrican

detectabl e. Exuple; daPsdEflty O Washihgtet P boe.! 16835 th AnSY mlendif,
_ the layer thickness loss after a development time of one
—/ minute is plotted against the logarithm (ln) of the UV
' 15 exposure dose. The layer thickness was measured by means
of laser interferometry by the method described. The
photoresist was developed at a temperature of 25.0°C t
0.5°C with a solution, diluted with deionised water, of
an aqueous-alkaline developer. The particular light
20 sensitivity value (mJ/cm?) is obtained by extrapolation of

the curve to the total layer thickness loss.
The following 1light-sensitive compounds were
used. In the examples; they are labelled in brief by a),

b) or c). :
25 . a) Bis-1,2-naphthoquinone-diazide sulphonate
' of trihydroxybenzophenone;
~ b) Bis-1,2~-naphthoquinone-diazide~5- -
sulphonate of trihydroxyoctanophenone;
c) Bis-1,2~-naphthoquinone diazide-5-
30 sulphonate of 2,2-bis-(4-hydroxyphenyl)?
' propane (light-sensitive compound from
Example 1 of US-A 4,339,521).
Example 5 :
_ To prepare a photoresist solution, 15 parts by
35 = weight of the polyamide from Example 1 and 15 parts by

weight of the light-sensitive compound b) were dissolved
in 70 parts by weight of a solvent mixture of equal parts
of propylene glycol methyl ether and N-methylpyrrolidone.



hydr oxyl groups of the polyam de according to the invention (condensation
product of hexafl uoro-2,2-bis-(3- 20 am nohydr oxyphenyl ) - propane and an
equi nol ar m xture of isophthal oyl chloride and terephthal oyl chloride) is
illustrated. 4.96 ng (=0.01 nol) of the po§ami de copol ymer were dissol ved

in 25 nm of dinethylacetamde in a 100 m 25 three-necked flask fitted
with a stirrer,Argafex wa9 wHERBeF-Soatéd wiBNBiRs dPRICIbA 0 difidd X%Mljirg

tirri d 0.2 of acetic anhydri re added. The reaction m
v kept at [ or SFDRERABY e &nd ¥ {200 O ePu, YaRR R AD faud 4aht
soli d, fibrous @fl pnewaweberdpth ofolB6S nem, mhscfaﬂwead%sh];edfﬁiibﬁd\gatme and
dri ed overnight | ahinet t [ QXY.
oroups of tha pafvelsbel cBnbeTatTort WAy BAT 4P A2 dVR1 Rpdr S
denonstra?es t BAEBSOE VLT t Thefresishphtainrd was evaloated rin tthe he

35 i nventi oflanfléf @eb¥PEbed. ThéCPoYB6wPhEPREEE1 86 CRELE NGbERIAXAIP! e 1,
I s a condensation product of hexafl uoro-2,2- :

bi s-(3-am no- 4- hydr oxyphenyl }- propane and an equi nol ar m xture of
i sopht hal oyl chubghtiesangitivippt hal oyl 7624 mJtémdri de. The pol yner B,

whi ch was prep . process accordi ngut 1.0of US-A 4,395,482,
gL o\ foE i Euded

i s a condensation of 3, 3'-di hydroXxyben nd i sopht hal oyl
chkoride. 5 Table 1 Solubility (% by wei ght)

Sol vent _ The descriﬁ’é&%‘ﬁérfeterifgid’ Eire tj% the resist
%NH hylf) rrglzbggsn ewi.t:hin'the normal range; the a%%es?.‘orrrxe oi:‘y tallle' resist
to the wafer was excellent.
Y

Example 6 )
A photoresist solution was prepared from 16 parts
_ by weight of the polyamide from Example 1, 8 parts by
15 weight of the light-sensitive compound b) and 76 parts by
' weight of an equimolar mixture of N-Methylpyrrolidone and
propylene glycol methyl ether. The procedure followed was
as in Example 5, and the development was carried out in

a mixture of AZ devéloper in water in a ratio of 1:8.

20 The following results were obtained:

Light sensitivity: 74.8 mJ/cm’
Denudation: 0.019 um/minute

The characteristic curve of the resist was within
the normal range; the adhesion of the resist to the wafer
25 = was excellent.

Example 7 _

_ A polyamide was prepared in accordance with the
instructions of Ex_ample 1, with the exception that 30mol %
of hexafluoro-2,2-bis-(3-amino-4~hydroxyphenyl) -propane

30 were replaced by the same molar quantity of hexafluoro-
2,2-bis~(3-amino-4-methyl)-propane [sic]. The resulting
polyamide was used in the photoresist formulation of
Example 5. Development was carried out with a mixture of



Propyl ene gl ycol nethyl ether 30 I nsol ubl e 15 Met hyl et hyl

ket one . ' 20 I nsol ubl e Cycl ohexanone

20 i nsol ubl e 20 But yr ol act one _ 20

i nsol ubl e * inconpletely dissolved, gel foP#afion The conparitive exanples
which follow were carried out in order to denonstrate the superiority of 25
the positive-wohki dgvelopercinswatext iheghaceatibneft 0:§ petheVerbtedure

especially of pB@hg&@&% tg%hﬁhyégﬁﬁggkggﬂﬁ nhsin t he pol yam des accordi ng

to the invention, over Kn S purpose, photoresi st
m-Xtures were first 30 The foddewdng resulitscierkeopthajaeddes according to
the i nvention (polyneric precursors for pol yoxazol es) were used which had
been obtai ned esgential |y by the process described in Exanple 1 of the _
present applicabtgRt BRNBAFLVAEY: phot oresi st i #BuRILCWEr e prepar ed whi ch
35 coatainebeaunatﬁohbenzidine-isophthalanideloqchmghﬂgnEg Example 1
of US-A 4,339,521. By neans of the nethod described below, the Iight
sensitivity of the m xture was then determ ned. The duration of the

~ particular heat treatFbstcharacterists cunwe rdfertheoxeisigt wasewithin

ot her ~ par anet egfe fbrmhlerandeyi th@!aHOSIdAY 1Y ¢e3iSe vaﬁﬂeb\?«&g&‘i‘

Silicon wafers were whirler-coated with the photoresist mxtures a
coRspant speed WRR ereeliryt -5 from 500 to 1,500 rpnm). The wafers were
dried for 30 to 45 minutes at [err] in order to remove the solvent. The
ori gi nal thlcknﬁﬁgmoiepge applied, dry photoresist |ayers-

10 Using the polyamide from Example 7, a photoresist
N mixture was prepared and evaluated by the method already
described. For this purpose, 20 parts by weight of the’
polyamide from Example 7 and 10 parts by weight of the
iight-sensitive compound b) were dissolved in 70 parts by
15 weight of a mixture consisting of equal molar pérts of
propylene glycol methyllether and N-methylpyrrolidone.
The developer used was a mixture of 1 part by weight of
AZ developer and 2 parts by weight of water.
The following results were obtained:

20 Light sensitivity: 81 mJ/cm?

Denudation: - 0.007 ym/minute
K./ Example 9

Using the polyamides from Example 4, a photo-
. resist mixture was prepared and evaluated by the method
25 described in Example 5. For this purpose, 13 parts by
weight of acylated polyamide from Example 4 and 13 parts
- by weight of the light-sensitive compound b) were
~dissolved in 74 parts by weight of a solvent mixture
consisting of equal parts of propylene glycol 'methyl
30 ether and N-methylpyrrolidone. The developer used was a
mixture of 1 part by weight'of AZ developer and 2 parts
by weight of water. '
The following results were obtained:



was determ ned by a Rudol ph thickness-neasuring instru- nent. The |ight
sensitivity was neasured by preparing a 10 contrast curve as described
in"C. G WIIson, Introduc- tion to Nlcrollthography, Chapter 3, page 105,
American Chenical Society, Wshington, D-C281883". In this nethod, the

| ayer thickness |loss after a devel opnent tinme of one mnute is plotted

agai nst the | ogadghtmsenslitivitte UV 15 exposure dosq 6 TRG/kayer

t hi ckness was MBARNG Q neans.of | aser |nterferonetry % &h hod
described. The p otores was devel oped at a tenperatuPeYd nPEPr]
wi tih sa sol ution, dlluted mnth dei oni sed water, of an aqueous- alkallne

devel oper. The particul g dicﬁmrgé%erisﬁ'@s('};]ﬁﬂé ¥ak}i‘i‘:h ﬁ{d " hory

obtai ned by extra Iatl of fhe curve to the total |ayer ckness oss
The follow ng FP 89 Bise ‘?tl ebuffs thRer FegdéE A tthe eWagpreswas hey
are | abel bed i nelzcedfleng.a), b) or ¢c). 25 a)

Bi s-1, 2- napht hoqui none- di azi de sul phonate of trihydroxybenzophenone; b)
Bi s- 1, 2- napht hoqui none-di azi de-5- sul phonate of trihydroxyoctanophenone; c)
Bi s-1, 2- naphthogﬁénaie_lg di azi de-5- 30 , sulphonate of

2, 2- bi 4- hyd h thyes 'Hﬁﬁmﬁh 1
of US[Z 2 33% gg§¥p enyh)Pomgaﬂia% G%ggﬁieﬁseg?o?¥5|§§ sol ut1on, gﬁ€¥ arts
by \35 wei ght" 0 Téollyarﬁ% $$ ixﬁr‘rﬁl eti‘earﬁ}aﬂil}%rn}%n%eﬁ\e‘ﬁw of
t he 1i ght - sensi theeetanwevadrépl acsed h&&ﬁdn&&idme? Qspahbscbuoﬂﬁmehtaﬂd a

ifhéfﬂ;lg??ﬁg{?gg%SSﬂ%ﬁalgﬁﬁtzhi ergp%aS” sgdyggltﬂg a ld cniorlae.
_ The properties of the photoresist mixture were
N evaluated by the method described in Example 5.
The photoresist mixture contained 15 parts by’
we1ght of the polyamide copolymer, 15 parts by weight of
15 the light-sensitive compound b) and 70 parts by weight of
the solvent mixture of equal parts of N-methylpyrrolidone
and propylene glycol methyl ether. The developer concent-
ration was 1 part by weight of AZ developer to 2 parts by
weight of water.

20 Light semsitivity: 199.5 mJ/cm?
- Denudation: ' 0.013 ym/minute
Example 11

A polyamide was prepared according to Example 1,
- with the exception that 20 mol % of the diamino monomer
25 of Example 1 were replaced by an equimolar proportion of
hexafluoro-2,2-bis-(3-amino~-4-methyphenyl)-propane and
terephthaloyl chloride was used as the dibasic acid
chloride. '

15 parts by weight of the resulting polyamide and
30 . 15 parts by weight of the light-sensitive compound a) were
dissolved in 70 parts by weight of N-methylpyrrolidone.
The wafers coated with this solution were prepared and
tested in accordance with the preceding examples. The
developer solution used was a mixture of 1 part by weight

35 of AZ developer and 2 parts by weight of water.



- 26 - A wafer was whirler-coated with this solution, dried and exposed by
means of a 200 Wnercury vapour lanp to |light of a wavel ength of 365 nm as
al ready descri bed. The devel oper concentration was 1 part of AZ devel oper:
25 parts of water. The resist obtainedwas evaluated in the manner '
described. The followi ng results were obtained: Light sensitivity:

76.4 m)/[err] Denudati ofhe following result8. #8%epBbtainéds The descri bed
characteristic curve of the resist 10 was Within the normal range; the
adhesion of the resist to the wafer was excellent. Exanple 6 A photoresist
.solution was prbpghtdseneitigipgets by wei ght of the poR3znBdmIfemfn Exanpl e
1, parts by 1 haht of the |ight-sensitive conpgu b parts
by wei ght of anﬁgaﬂﬁﬁo g?'nixture of N—thhylpyrrolidong°gﬁg ?g%sPégg

gl ycol methyl ether. The procedure followed was as in Exanple 5, and the

“devel opment wasegampbled 12Ul CofparisshUEgambl devel oper in water in a
ratio of 1:8. h '

20 The ol l oM ng,results re_obt d: Light
sensitivity: _ Correygpgdﬁﬁp[eﬁ%] Eﬁﬁﬂﬁg ionr & SO dion 'was
0. 019 [err]/ m nprepakedcifaranct 8: 5 spartesurhye weight ofsipolysedihydroxy+te
normal range; !BgngdleabidoBhehltantaly) ! P Clactdrding@SeS* CEhd eNt -
Exanpl e 7 A pol yam de was prepared I n_accordarice wth the 1nstructjons_of
Exanpl e 1, w t h1pRETBRELPNBorin hEKasplap|l opb US-A 4,339,521, and 8.5
hexaf | uoro- 2, 2- pagte3bg v ghtyEr eKEPheght)s8hoRB¢e 38ompoun@rB) I £l g3 ed
by the s ge nDIaraquagtlt .OF heﬁa | uor ¥l . :
2,2-bis-? - ani n82%* fe HyP§}§ 5p8 e rgﬁgﬁy ?ﬁgrpé§ﬂPPan pol yam de was used
in the photoresist fornil wafer wasEvhiplerscoated| wpbknthiwsselmtion atit
W (fya mxture gf gpeed of 500 rpm and further processed in accordance

with the instructions of the present example. The’

developer used was a solution of 1 part by weight of AZ
15 developer and 5 parts by weight of water.
The following results were obtained:

Light sensitivity: 589 mJ/cm’®
Denudations | - | 0.015 um/minute

‘Example 13 (Comparison Example)
20 Example 12 was repeated, with the exception that

the solution now contains 6.8 parts by weight of poly-
(dihydroxybenzidine=isophthalamide) and 6.8 parts by
weight of the light-sensitive compound c) in 84.4 parts
by weight of N-methylpyrrolidone. The developer used was
25 undiluted AZ developer. |
The following results were obtained:

Light sensitivity: ' - . 364 mJ/cm®
Denudation: 0.007 pm/..[sic]

The following Table 2 once more summarises the
30 results of the present examples.



- 27 - AZ developer in water in the ratio of 1:6, the procedure otherw se
being as in Exanple 5. The following results were obtained: Light
sensitivity: 65 mi/ [err] 5 Denudat i on:

0.016 [err]/ m nute The characteristic curv@800f the resist was within the
normal range; the adhesion of the resist to the wafer was excellent.
Exanple 8 10 Usi ng the pol yaggyie f om Exanpl e 7, a phot oresi st
m xture was prepared and eval uated by the nmethod al ready described. For
this purpose, 20 parts by weight of the polyam de from Exanple 7 and 10
pakt s by wei ght oExamplei ght - seighti sensagpeisg b) were dissolved in 70
parts by 15 wei ght of a nixture(&g?ﬁhf I ng of equal nolar parts of
propyl ene glycol nethyl ether and N*netnyl pyrrolidone. The devel oper used
was a m xture of—tpart—by werght—of—7AZ—devetoper—ant—2—parts—by—wei ght of
water. The fol |l owi nggresults were obygi ged: 20 Li ght sensitivity:

81 ml/ [err] Denudati.on: 0. 007 pnmi m nute _
Exanple 9 Using the Bolyanides fron1E§aﬁple 4, a photo- resist mxture was
prepared and eval uat®d by the nmet hod6850 descri bed in Exanple 5. For |
this purpose, 13 pargks by wei ght of ylhat ed pol yam from Exanple 4 an
13_paPtspby wei ght OP t he Iight-sens???be conpou §VS$%%8Pe di ssolved in 74
paxts by weight of a9sol vent nixture7@ehsisting of equal parts of propyl ene
gl ycol ngghyl 30 joet her and N-neylgyl gyrrolidone. The devel oper used was
a _

11 237.9
— 12 L 589 State of the art
13 364 )
15 The following additional examplés were carried

out in order to demonstrate the advantageous properties

of the polyamides according to the invention in the field

of lithography. In these examples, the polyamide/light-

sensitive compound ratio was varied. The following
20 general procedure was adhered to in these examples.

The polyamide in the light-sensitive compounds
was dissolved in a solvent and applied by the "roller-
coat" process to an anodised aluminium carrier. The
solvent was removed by drying the layer at 90°C, and a

25 light-sensitive layer of a thickness of 2-3 um remained.
' For determining the 1ight ~sensitivity, the
light-sensitive layer was covered with a GATF photomask
which contained a 2l-step half-tone wedge with density
steps of 0.15 each. The procedures can be taken from GATF

30 Research Bulletin 215.

The 1light-sensitive recording material was
exposed to UV 1light through the GATF photomask and
exposed [sic] to an aqueous-alkaline developef. The
values found for exposure time, light sensitivity,

35 developer concentration, developing time and the
polyamide/light—sensitive compound ratio are summarised
in the following examples and in Table 3.



m xture of 1 part by weight of AZ devel oper and 2 parts by weight of water.

The followi ng results were obtai ned: - 28 - Light sensitivity:

F7.6 mi/[err] Denudation: 0.011 [err]/m nute
The characteristic curve was within the nd¥et range; the adhesion of the
resist to the wafer was 5 excel l ent. Exanple 10 A pol yam de was

prepared by the method figscpogdnt ek diBHELdned Uin3tHD! edbitp1 £4° no
nononmer used therein re replaced by dianisidine as the conohoner and 10

t er epht hal oyl cﬂﬁ‘?ﬂ?‘iﬁ\i\‘?v%%c?&’d‘%st‘? HNS ARBMrions HhERMS tdes of the
phot oresi st m xture were evaluated by the nmethod described in Exanple 5.
The phot or esi stgd & gont ained 15 parts by weight of the pol yam de

copol yner, 15 p%—wei ght of ‘15 the light-sensitive conmpound b) and -
70 parts by wei ght of tThespel¥eendensationspradurtpaf: hesafluoro-2,2-

N- et hyl pyrr ol ighose %ﬂml%%wmiﬂoﬁx{@ran&théi‘é byl

concent- ration s 1l part by wei - of eveloper to 2 parfs by weight
of water. 20 °©h ‘?Wé)s‘@%ig??ﬁﬁ’?ﬁ& 199.5 mi/[err]
Denudat i on: 0.013 [err]/mnute Exanple 11 A
pol yanm .de was pg £8 pgcording to Exanple 1, with the exception that 20
nmol % of the di mer 25 of Exanple 1 were replaced by an

equimol ar proportion of Thexpelveendensates- pgodurhioof- hexaflwerp-2.,2-opane
and' t er epht h?' B s o8 Odrh Fifo VEShy @RSk Fshifl flpPspanéiCidhd  isophthaloyl

10 chloride was prepared.

— Example 16
: The polycondensation product of hexafluoro-z,z-_-'

bis-(3-amino-4-hydroxyphenyl )-propane and hexafluoro-2, 2~

bis-(4-chlorocarbonylphenyl)-propane was prepared. '

15 Example 17
. A polycondensation product of hexafluoro-2,2-bis-
(3-amino-4~-hydroxyphenyl)-propane and an' equimolar
mixture of ‘hexafluoro-2,2-bis-(4~-chlorocarbonylphenyl) -
propane and isophthaloyl chloride was prepared.

20 Using the pblyamides. described in Examples 1, 14,
15, 16 and 17, light-sensitive mixtures were prepared,
each with the light-sensitive compound a), in a solvent
nixture of 60% by weight of methyl ethyl ketone and 40%
by weight of propylene glycol methyl ether.

25 _ After exposure to UV light of a wavelength of
365 nm for 90 seconds, the layers were developed with an
AZ developer dissolved in one part of water. The solids
content (polyamidé and light-sensitive compound) was 10%
by weight in each example.



chloride. 15 parts by weight of the resulting polyam de and 30 15 parts
by weight of the light-sensitive conpound a) were dissolved in 70 parts by
wei ght of N-met hyl pyrrolidone. The wafers coated with this solution were
prepared and tested in accordance with tke3@recedi ng exanpl es. The

devel oper solution used was a mi xture of 1 part by weight 35 of AZ
devel oper and 2 parts by weight of water. mpgp1893- The following results

were obtained: Light sensitivitgy: . . 237.9 mi/[err]
Denudat i on: polyanidR g%lyamlde/légaﬁg [err]/ ni WeE@eExanphdght-
(Canpari son Exanple) 5 sensitivecspmpdung to Estepke S5, sedsitivity

solution was prepared from 8.5, pgst,s by weight of poly-(dihydroxy-

benzi di nei sopht hal am de), prepare& according to the instructions in Exanple
1 of US-A’4,339757T—ant—8.5 parts by werght—of—tHhe—t+Hrght=—senst+tive
conpound b) in 88xafiple 1parts by waizght of N-methyl pyrrelidone. A uafer
was whirler-coated with this solutign_at a speed of 500 _rpm and fdrther
processed in accordance with the'innguctions of the pr@éent exanﬁPﬁF The
devel oper used was a solution of 1 part by weight of AZ 15 devel oper
and 5 parts by | f ter. The |l ow ng results wepe obtained:; Light
sensitivity: mﬁkgﬂblg e %58 ml/[err] Denudatign: Siow
0.Q1l5 pm m nute Exanple 13 (Conpari 884 Exanple) 20 21 Ex&aplte 12
was repeated, with the exception that the solution now contains 6.8 parts
by meighioof polﬁka&giquonybenzidagi:isophthalanide)-%gd 6.8 pa%ts by

ast
: 6:1 21 fast
N
Example 16 1:1 ' 2 slow
' 6:1 6 good
Example 17 1:1 7 good
15 _ 61 21 fast
The values listed above show that the light
sensitivity can be controlled by varying the.
polyamide/light-sensitive compound ratio. The 1light
sensitivity based on the 1light-sensitive mixture
20 according to Example 16 is extremely high, but the light-
w ~ sensitive mixture according to Example 18 shows the best
. resolution and the best adhesion of the layer to the
carrier. '
Example 18.
25 The polyamide of Example 16 was used in a light-

sensitive mixture in which a mixture of 10% by weight of
‘methyl ethyl ketone and 90% by weight of_propylene glycol
methyl ether was used as the solvent. Correspon&ing to
the instructions in Examples 14 to 17, the wedge steps
30 were determined as a function of various polyamide/light-
sensitive compound ratios.
The following results were obtained:



wei ght of the light-sensitive conmpound c) in 84.4 parts by weight of

N- et hyl pyrroli done. The devel oper used was 25 undi | uted AZ devel oper.
The follow ng results were obtai ned: nght sensitivity:

364 mJ/[err] Denudati on: 33 - - 70.007 [err]/..[sic]
- The following Table 2 once nore sumarises the 30 resul ts of the
present exanpl ePolyamid¥) 1ighthlsens izl e Li ght sensitivity
(m)/[err]) 5 Wﬁ% 76.4 6 74.8 7

65.0 8 compoupd ratio | nvention 9 ¥edge, gtep
10\~ 9954+ 23012 589

State of the art 13 1:1 364 15 The foIIovmng3

addi ti onal_ exanples were carried out in order to denonstrate the
advantageéus propertlesch t he pol yani des according to the inventiSon in the
field of lithography. I|3stthese exanples, the polyam de/light- sengitive
conpound ratio was varigd., The fol |l ow ng 20 general procedure was
adhered to in these exanples. The polyam de in the Iight-sensitivé
conpounds was di ssol ved5:1 a sol vent and applied by the "roller- @Goat"
process to an anodised gym niumcarrier. The solvent was rempved.py drying
the layer at [err] and a

\w’ 10 The adhesion of the light-sensitive layer to the
aluminium carrier was very good, which implies that this
polyamide would probably also represent a good protective

N\ layer in other cases not in the photoresists field.



25 i ght-sensitive |ayer of a thickness of 2-3 [err] remained. For

determning the Iight sensitivity, the light-sensitive | ayer was covered

wtth a GATF phot omask which contained a 21-step half-ton '

density steps of 0.15 each. The prod&R0 264 BT7SHBX aken Eﬂ'ﬁﬁmﬁ“ﬂm‘m”“l
Research Bulletin 215. The Iig_ht-sensiti_v:ﬁg recor di ng rd al.  wass *
exposed to W light through the GATF photo sk and exposed [sic] to an
aqueous- al kal i ne devel oper. The values found for exposure tine, [|ight
sensitivity, 35Patenfo@diad®sr concentration, developing time and the
pol%ap de/| ijg_ht -1$en|si tig\pe,lg»@mglénd _érﬁii:éblj?é eaﬁgrﬁfﬁbiﬁt&dri @gﬁ%{:ﬁiﬁﬂ%ﬂgl
exanpl es and in_Tabl.e 3... . .- -. . .Ne pol yan des ntioned, in.the exanpl es
wer e prepared a&&ﬁkﬁqﬁg%ﬁ?ﬁ?ﬂ?qQﬁﬁqﬂﬁﬁiQﬁ%?WF?%ka. %Pﬁfeﬁiﬁﬁﬂﬂkplﬁﬁ?ﬁe
pol ycondensat i oditpdededt thle igensialoforimula I5

- bi s-(3-anigno- 4- hydr oxyphenyl ) - propane and terepht hal oyl chl oride S
prepared. Exa (ﬂg'XhHHbgfyt6¢QE§EQQNHNT—wNHdntMHkg-ﬁﬁn@ﬂdﬂm@CUHaz%— (I)
bi s- ( 3- am no- 4- hydr oxyphenyl ) - propane and i sophthal oyl 10 ctdoride

was prepared. BEiangwhdch6 The pol ycondensati on product of hexafl uoro-2, 2-
bi s- (3-am no-4hydr gQxyph l%gé- r opane a3$-§§5 | uqr.o- 2, 2-

bi s-(4-chl oroca onyﬁﬁ:?na}‘))é- ﬁa%%so & r?&. a Exanple 17 A
pokxgondensation product of hexafl uoro-2, =53

(3-&8m

S -
no- 4- hydr oxyphenyl ) - propagg—\and lan  eduimy ar
ro—~ O c O OR

in which the R radicals can be identical or’

10 different and are hydrogen or an optionally
substituted aliphatic or aromatic radical having up
to 9 carbon atoms,

Y and Z are identical or different and are an optionally
substituted aliphatic, aromatic or cycloaliphatic
15 | radical having up to 60 carbon atoms, or mixtures
thereof, o
represents a mole fraction of 0.10 to 0.50,
represents a mole fraction of 0.25 to 0.50,
represents a mole fraction of 0.0 to 0.40 and
represents a mole fraction of 0.0 to 0.25, each
relative to the total molecular weight of X + Y + Z,
with a+b+c+d=1, and
n is an integer from 2 to 500.
2. Polyamide according to Claim 1, characterised in
25 that
Y and Z can be identical or different and are methylene,
~difluoromethylene, polydifluoromethylene having
2 to 12 carbon atoms, an optionally substituted
polymethylene having 2 to 12 carbon atoms,
30 cyclohexylene, cyclohexenylene, piperazinylene,
' arylene, biarylene, naphthylene or a polyarylene
according to formula II

o T o T « O ]

20



m xt ure of hexafluero-2,2-bis-(4-chlorocarbonylphenyl) pr opane and

‘1 sopht hal oyl chloride was prepared. 20 Usi ng t '
described in Exanples 1, 14, 15, 16 and 17, |ight- sen3|t|v Qmﬂ Imm“m“l
prepared, each with the light-sensitive-—@®ound a), in a s ent Lm xtuse =*
of 60% by wei ght of nmethyl ethyl ketone and 4096by wei ght of propyl ene
gl ycol nethyl ether. 25 After exposure to W light of a-
wavel ength of 365 nm for 90 seconds, the |ayers were developed with an AZ
developer di ssolved in one part of water. The solids content (polyan1de and

gr, sensi tive conpound) was 10%=by wei ght{ n each exanple. - 32

e

3 Pol yam de Pal yam de/ | Li ght- sensitive
conpound st eps ensh | (riy1
7 good 6:1 _ anple 14 1:1
4 slow 6:1 L? 10 Exanpl e 15
1:1 .21 f a 6:1 - : 21 f ast
Exanmpl e 16 1:1 - 2 slow 6:1 .
6 good Exanple 17 ' 1:1 7 good 15
6:1 21 fast The values |listed above show that the

i ght sensitivity can - be controlled by varyi ng t he
paann1de/I|ghﬂﬂ§§ﬁ§ﬂt|ve conmpound ratio. The [|ight

W the group forming the linking member, can in each
case be one of the following groups: a single
. C-C bond; a methylene group; a polymethylene
—/ 5 group having 2 to 12 carbon atoms, a difluoro-
methylene group; a polydifluoromethylene group
having 2-to 12 carbon atoms, a hexafluoroisopro-
pylidene group; an isopropylidene group; an oxy
: group or thio group; a sulphinyl group; a
10 sulphonyl group; a sulphonyldioxy group; a
sulphonamido group; a carbonyl group or one of
the following groups:

—:—'O—SiAz-C)—:—nT— ; —SiAi—
1
—SiA=0-Side—m ; .
U | 2 | 2 .

00 O H
I I
—C =G : —C =N
0A a
I |
A A

|

“e
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sensitivity based on the light-sensitive mxture 2 j 0.
Exanple 16 is extrenmely high, but the light- sensitive ﬂ!wgulﬂmﬂ;mﬂﬁm to
Exanpl e 18 shows the best resolution and_the best adhes : ek tO
" the carrier. Exanple 18 25 -TR pol yanm de of Exanple 16 was used
inalight- sensitive mxture in which a mxture of 10% by wei ght of nethyl
ethyl ketone and 90% by wei ght of propylene glycol nethyl qejher was used as

the solvent. Correspording to the instructions in Exanpley 14 to 17, the

wedge steps 30 . Werje det ermned as a function of variods
~pol yam de/ | i ght - sensidicwe. conpound ratios. The foll ow ng *résults were
abt-ai ned: - - 33 - Pq| yam de/li ght-sensitive conmpound ratio
Wedge step 1:1 0. 35 2:1
5 3:1 _ 6 4:1
6 5:1 ' 7 6:1 (CF.,) .uF
7 10 The adwﬁsi on of the light-sensitive |ayer QOzt H al umi ni um
carrier was very good, lwlich inplies that this pol yam de wug-d.probably

al so represent a goce~@retective |ayer in other cases not in the

photoresi sts field. lEP 0 264 678 Bl . A
A s
i
0
| i —0-P-0—
o/ e P '
| . A
A [}
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“e
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-34- Patent clains 1. Pol yam de, suitable as a bi nder‘W
wor king light-sensitive m xtures, characterised in that itg \“m\u\\“\
general formula | [err] in which X is a_dival ent group\mm .

[err] in which the R radicals can be i dent$éar or 10 = odi fiof el“enf
and are hydrogen or an optionally substituted aliphatic or aromatic

radi cal having up to 9 sacyclohexylen¥ adup;ale d:dﬂ[ﬁlie}ténllﬂreuﬁ féﬁl i and
are an optionally substityt | t] ropmt | I clpaliphatic

radi cal having up to GOACg%ggﬁﬂg?'gﬁé, b%?-uﬁfx uriggx?ﬁlé%éo#geﬁegg‘repr esents
a nple fractionfof 0.10°88 dns@ach casepbesansubstisused: xot iwrsubsi25 to
020, g LOPTFSCTtS aeaeed MLRGY) gRop Rading & 12 Welbon atlme; o
represents a nole fractio 0 0. each relative to the tota

nol ecul'arbswei ght of X +89Q§Q2Fuﬁfﬁh°§+d¥téﬁ% phenxl ,groNPe @ 21 om
2 to 500. 2. - Pol yasubletitutedi og tnstGbatititedhanaphthylsgdoup.25
that Y and Z cay be idegLjc i t e, . .

di f | uor onet hyl ?e, pol ygla*ll %%r%%r% h§%€%§%a€€%gg§%%@1€g%g$%joﬂg TP 4N
optionally substituted fBl Q¥Et ayPeRe dathig grewpia zatkonyl ggmeoupE) an

cycl ohexyl ene, cycl ohexggyb&PBonPlPeh@bupy! e, sﬁﬂrYdlﬁ?anilHd?‘r ydfdl?p; a
napht hylfge or a pol yargl fnﬁ,ac ording to fornmula [l
v ulphinyl group; a sulphonyl group; a sulphonyl-
N .
dioxy group; a benzenedicarbonyl group; or one

of the following groups:

O H
“ I | | and
15 —CoNe— ; —C-N—
A A
ii i - I
— N H =9 l
| zla A
n’ is an integer from 1 to 25,
n" is an integer from 1 to 12 and
n"’ is an integer from 0 to 3, with the proviso that
20 W is not a C-C single bond if n"’' = 0.
3. Polyamide according to Claims 1 or 2, charac-
terised in that a corresponds to a mole fraction of 0.25
_ to 0.5. . .
.\./ 4. - Polyamide according to one or more of Claims 1

25 to 3, characterised in that Y and/or Z consist in each
case of at least 70 mol % of aromatic divalent groups or
‘mixtures thereof.
5. Polyamide according to one or more of Claims 1
to 4, characterised in that Y and/or Z are a mixture of
30 m-phenylene groups, p-phenylene groups or hexafluoro-
2,2-bis-(p-phenyl)~-propane groups. | g
6. Positive-working light-sensitive mixture, essen-
tially consisting of an o-quinone-diazide and a binder
soluble in an aqueous-alkaline solution, characterised in
35 that the polyamide according to one or more of Claims 1
to 5 is present as the binder.



[err] wherein W the group formng the |inking nmenb

st o o 1 1o o oo orugs” e S on, NN 'ﬂ'HHHI

di fl uoro- nethyl ene group; a pol ydifluoron@hyl ene group havi ng 2-{o
carbon atons, a hexafl uoroi sopro- pylidene group; an isopropylidene group,

an oxy group f)r'lthl 0 groightasenbpbive! ﬂ%ﬂa e Saé@cr)gﬂlnga %oargla p rgﬁ:o
rou a su rou u

gr oﬁe of the f%ﬁg%aﬁgh é?sgpﬁn g‘f}@rtr ]J'%" aﬁglge.onaﬁ.; r‘f°8t§-‘-ns 4 solven
cyal ghexyl ene gBeup; a bthbheenaytéwe griotipiren aepbrdyhgnaqr lAimer 6

m xt'ures thereohy ﬁé charf‘&ﬁafg.geaa(\ith Cﬁf& b@h& §“Qﬁ&h&ﬂ&eﬂlaz%§§5$1%ffﬁ é q

tuted al kyl group vin rbo
or unsubs?i t ut etbredy| e@FBHpQﬁr & maltm@aomduhgubggu att deasdtpHiwoy |
group. D hpdrosytagbhoapse be one of the follow ng groups: an oxy

group; a thio 9§ oup, a ﬁf&RBDXLnQEQi‘Be %gcording material, essentially
consisting of a carrier and a light-sensitive layer,
characterised in that the light-sensitive layer is a

\\'J 10 layer according to one or more of Claims 6 to 8.
10. Light-sensitive recording material according to
Claim 9, characterised in that, after imagewise exposure
and subsequent development, it is heat-treated at temper-
— ~  atures of around 250°C.



oxycar bonyl group; a sul phonam do groUp; a 10 sul phi n
a sul phonyl group; a sul phonyl - di OXy group; a benzenedi ca!) [ﬂ"”}
L

it

one of the following groups: [err] n* - is an integer fr

is an integer from1l to 12 and n"' I's an integer fromO to 3 wi'th °thé
provi so that 20 ~ Wis not a GT3%nmgle bond if n"' = 0. 3.

Pol yam de according to Clains 1 or 2, EPay2e4e78@1i sed in that a corresponds
to a nole fraction of 0.25 to 0.5. 4. Pol yam de according to one or
nor e of lt?@ fleQS to 3, . characterised in that Y and/or Z consist in
each case oPel®® | east 70 nol % of aromatic dival ent groups or m xtures

th f. d t e of dai l1to 4,
Chcct o b e A 550 P A o L S

groups, p- pheny ene groups or hexafl uor o- 2, 2-bis-(p-phenyl)-propane

groups. 6. PosTt i ve- wor Ki n ht-sensitive m xture, essen- tiajly
consi sting of an T)F"(ﬂﬁ'f‘?bﬂéﬂkh az -&n€0 & D E N . T (BR-Y-CO )1—
aqueous- al kal i ne sorution, char act erised in 35 t hat the pol yam
according to one or nore of Claims 1 to 5 is present as the binder. 38
7. Li ght - s%ngl tive mxture according to Claim®6, characterised in that
| t addl tional I nt ai ns Li ght-sensitive m xture

ording to CI Xins 6 Bradg’a'e'gﬁa??’%?:”@rffrg'éla in that the o-quinone-diazide is
a (m xed) ester of a phenol conpound haviél‘g at |east two
g 3

9 ro—~< O ) !: \/_O—>—oa
_

\_ﬁ

in which the R can be identical or different and are hydrogen or an optionally substituted
aliphatic or aromatic radical having up to 9 carbon atoms,
Yand Z are identical or different and are an optionally substituted afiphatic, aromatic or
cycloaliphatic radical having up to 60 carbon atoms, or mixtures thereof,
represents a mole fraction of 0.10 to 0.50,
represents a mole fraction of 0.25 to 0.50,
represents a mole fraction of 0.0 to 0.40 and
represents a mole fraction of 0.0 to 0.25, each relative to the total molecular weight of X
+Y + Z withatb+c+d=1, and
n is an integer from 2 to 500.

F3

oo

2. Polyamide according to Claim 1, characterised in that
Y and Z can be identical or different and are methylene, difluoromethylene, poly-
. difluoromethylene having 2 to 12 carbon atoms, an optionaily substituted poly-
(N methylene having 2 to 12 carbon atoms, cyclohexylene, cyclohexenylene,
piperazinylene, arylene, biarylene, naphthylene or a polyarylene according to formula Il

AR wr'{“\ W
¥ [

S

2"

wherein :

w, the group forming the linking member, can in each case be one of the following groups: a
single C-C bond: a methylene group; a polymethylene group having 2 to 12 carbon atoms; a
difluoromethylene group; a polydifluoromethylene group having 2 to 12 carbon atoms; a
hexafluoroisopropylidene group; an isopropylidene group; an oxy group or thio group; a
sulphinyl group; a sulphonyl group; a sulphonyldioxy group; a sulphonamidoc group; a
carbonyl group or one of the following groups:



hydroxyl groups. 9. Li ght-sensitive recording rrater'rar,"e’sfm _

consisting of a carrier and a light-sensitive |ayer, ch \ i at
the light-sensitive layer is a 10 | ayer according t\&iﬁﬁi{%‘mm‘l“mr
Clains 6 to 8. 10. Lilght-sensitive reggrding materi ramngsto
Claim9, characterised in that, after inmagew se exposure and subsequent
devel opnent, it is heat-treated at - res of around [err] - 39 -
EP 0 264 678 1 As printed C ains 1E§(r§)%rﬁ7§§1 suitable as a binder for
positive-working light-sensitive m xtures, characterised in that it is of
th& _general formula | [err] n in which X is a divalent group of the
formula [err] in which the R can_bg.]dentjcal or different and;gre hydrogen
or an optionally substitut ed_a?'l?)ﬁg’c+‘f' T‘Tr'ﬁ'matit radi cal ha\g/ilﬁé up to 9
-carbon atons, Y and Z are identical or different and are an gptionally
substituted aliphatic, aromatic or cycloaliphatic radical havi ﬁg up to 60
carbon atons, or mxtures thepggRi—03sjr—— represents a nol effraction of

0.10 to 0.50, b represen®s a noke fractibn of 0.25 t& OB ¢
represents a nole fraction of 0.0 to 0.40 and d represents a nole
fraction of 0.0 to 0.25, each relative to the total nolecular weight of X +
Y +Zwtha+b+c +d =1and n is an integer fromg o 500. 2.
Pol yam de according to daimll,llcharacterised in that -
> i ‘I‘* A
—=C-N— ; —l!t-—
A
A
I
i i
| ]
A : z



Y and Z can be identical or different and are nethy

di f 1 uor omet hyl ene, poly- difluoronmethyl ene having 2 to ﬂlﬂmwmmﬂumw
. optionally substituted poly- nethylene having 2 to
cycl ohexyl ene, cycl ohexenyl ene, pi perazingiene, aryl ene blarylene
napht hyl ene or a polyaryl ene accordi ngp h3gd a ll [err] wherein W t he
group form ng the |linking nenber, can in eaCh Case be one of the foll ow ng
groups: a single CC bond a thylene group; a polynethylene gtoup having 2
to 12 carbon atoms: a dlf|UD sopet hyl ene group; a polydlfluor thylene
group having 2 to 12 carbon §fons; a hexafluor0|sopropylldene jToup; an

i sopropyl i dene group; an oxyggroup or thio group; a sul phinyl group; a
sul phonyl group; a sul phonyi di oxy group; a sul phonam do group; a carbonyl

group or one of the follow n é%groups - 40 - EP 0 264 678 Bl [erﬂ
0 - 41 - EP 0 264 678 B1 [O3A 0 [err] a cyclohexyl ene groupgt®3) .
cycl ohexenyl ene group; a nthLherne group, or mxtures thereof, A can

in each case be a substitutgd or unsubstituted al kyl group Ta rﬂg l1to 8
carbon atoms; a substitutedar unsubstituted phenyl group or substituted
or unsubstituted naphthyl group; D can in each case be one of the
foll ow ng groups: an oxy group; a thio group; a carbonyl group; an
ngarbonyl group; a sul phonarni do group a sul phinyl group; a sul phonyl
group; a _
0
Q
Il I
' : _"'f'- : —0=P~0—
— A o o, A

N—N

<>~

—D—écﬁz #—D—:

—={CEg }ge—>

» 2‘&1“ I

a cyclohexylene group: a cyclohexenylens group; a naphthylene group, or mixtures thereof,
A “can in each case be a substituted or unsubstituted alky! group having 1 to 8 carbon atoms; a
substituted or unsubstituted phenyl group or a substituted or unsubstituted naphthyl group;
D can in each case be one of the following groups: an oxy group; a thio group; a carbonyl
group; an oxycarbony! group; a sulphonamido group; a sulphinyl group; a sulphonyl group; a



- 42 - EP 0 264 678 Bl sul phonyl dioxy group; a benzene dljm ﬂ 'm m”f
or one of the follow ng groups: [err] n' Is an integer f I"I
is an integer from1l1l to 12 and n"' is an |nteger fromO to 3, with

proviso that Wis not a CGC single bond-igan-’ 0. 3. Pol yam de accord| ng
to CQaim1l or 2, characterised int 840" ponds to a nol fraction of
0.25 to 0.5. 4. Polyam de accordi ngl’bt?i)o one orﬁsm)re of Clainms 1 to 3,
characterised in that Y and/or Z consist in each case of at |east 70 nol %
of aromatic di val entsugtcaylibxPgroupt Xbeabddd dichBdn§Iroupor oP&&f%%ll@ﬁ?&G&%d' ng to
on&,@r nore of Clains 1 to 4, characterised mtﬁ Y and/ or are a

m xture of m phenyl ene groups, op phenyl ene groups or

hexaf | uor o- 2, 2- bi s- (p- phenyl ) - pene groups. 6. Positive vorking
light-sensitive m xture, essen y colsisting of an o- ijllnone dizazi de and
a binder soluble in an aqueous- aI kal i ne sol ution, characteM=sed in that the
pol yam de according to one or nore of Clains 1 to 5 is present as the

bi nder. 7. Light-sensitive m >thAre according to Cdaim h’ﬁ]racterl sed in
that it additionally contains ,sol vent. 8 Light-sensi 1ve xture
according to Caimé6 or 7, ALlerisegduyn that theoh‘tf? f==diazide is a
(m xed) ester of a phenol conpound having at | east two! hydrbxyl groups. 9.
Light -sensitive recording nmaterial, essentially consi Ai ng ©f a support and
-a light-sensitive | ayer, charact eri sed in that the light-sensitive |ayer is

a layer accordi By t & SANRedef rdPi £ 28f Clains 6 to 8. 10. Light-sensitive
recordi ng nater hal %Qﬁt%ﬂ&rﬁ ProGoahdn 9. characterised in that, after

| Magewi se exXpOSHie U iRsHISRMER!S, ﬁﬁl\&ﬁ‘dd&W%%tW'é ndt3 Ch?élr‘ightﬂ fi@ffﬁd A4,

tegperatures of around [err] As printed Revendl catl ons ol yam d

appropri d en PaRkmigelGecbrdf to IR 1 & EYBFclelidd8 n :nmt&ﬁ@s@éddb 'toe§ mufﬁa\é@dn'olf 8885 1eNn

positif, carawmtsdri- se en ce qu'il correspond a la fornule gendrale

"+ (NH-X-NH) a(COVY-CO b(NHZ-NH) ¢ (COY-COd o]

(1) dans | atjudblyamide according toradp bEBE8 bISClalins § O3 [RRarkiterieddai thalhe arfdF Mebmist in e&dn3
case of at least 70 mol % of aromatic divalent groups or mixtures thersof.

5. Polyamide according to one or more of Claims 1 to 4, characterised in that Y and/or Z are a mixture of
m-phenylene groups, p-phenylene groups or hexafluoro-2,2-bis-(p-phenyi)-propene groups.

6. Positive-working light-sensitive mixture, essentially consisting of an o-quinone-diazide and a binder
soluble in an aqueous-alkaline solution, characterised in that the polyamide according to one or more of
Claims 1 to 5 is present as the binder.

7. Light-sensitive mixture according to Claim 6, characterised in that it additionally contains a solvent.

8. Light-sensitive mixture according to Claim 6 or 7, characterised in that the o-quinone-diazide is a
(mixed) ester of a phenol compound having at least two hydroxyl groups.

— 9. Light-sensitive recording material, essentially consisting of a support and a light-sensitive layer,
-characterised in that the light-sensitive layer is a layer according to one or more of Claims 6 to 8.

10. Light-sensitive recording material according to Claim 9, characterised in that, after imagewise exposure
and subsequent development, it is heat-treated at temperatures of around 250° C.
As printed
Revendications

1. Polyamide, approprié en tant que liant pour compositions photosensibles travaillant en positif, caractéri-
sé en ce qu'il correspond 2 la formule générale |

—f— (NH-X-NH) a— (CO-Y-CO) p— (NH-Z-NH) c—(CO-Y-CO) d—in— (1)

dans laquelle
X représente un groupe bivaient de formule



RO c 0 -R CF3 dans laquelle les radicaux R
peuvent Ore identiques ou differents et representent un at ﬂ"“ ﬁﬂmﬁm
ol un radical aliphatique ou aromati que eventuel | enent subsm“l | m
jusqu'a 9 atomes de carbone, Y et Z senu3identiques ou differents & °

representent un radical aliphati queEPaJ%gwe ou cycloa- |iphatique
event uel | enment substitue, ayant jusqu nmes de carbone, ainsi que des

nmel anges de ceux-ci, a represente de 0,10 a 0,50 partie en nole, b
represente de 0,25 a 0,50 partie en nole, represente de 0,0 a 0,40
partie en noles et d repr esent g-—da 0 0 a.?FQS partie en nole, dans
chaque cas par rapport A |la nasse nx uhNai re tjotal e A€ + Y+ Z a+b+

ier allant de 2 a

A pe. ce QRe Y, Z

c +detant 6gal A1, et n
500. 2. Pol yam de selon | a revendica 1, car acterns
peuvent tre identiques ou differentg et represéntent e—g{ oups net hyl &ne,
di fl uoronet hyl e- ne, un groups pol ydifluoronetBphbne ayant\ de 2 & 12 at ones
de carbone, un polynethyle- ne eventuellenent substitue ayant de 2 a 12.
- atonmes de carbone, un clohexylene clohexdn Ibne
pi per azi nyl bne, ar yI e ﬁ sof?@":a“ﬁa{} F’Br? éigntigpes figeentsont yeRréseatent uge
formul e 11 f gene ol un radica ahphathue ou arol Ttl |||q ?veWeuemer@ rsﬁﬁfﬁ‘fﬁe
fotmant |e chaTpg deal "tés ?lga gﬁ?'& am@?"?‘f{ ect nt un des groupes
SO ahnﬁﬂ |que ou cycloa-
suivants: une sifple |q§e V) bmgn an us§l ggxdo lgrcargge ainsi que des
pol ym-t hyl bne ayant d r B OAEEE S » ainsi qu

di f | uor ondt hyl bpe, un, ﬁé %9;3 X%'SB E‘pza&guyl bne ayant de 2 1 12 atones

de carbone, un groups, ddgrzgléso% &§5ie, un groupe isopropylide- ne,
un\gr oups oxy qu thi Oreprédbnid/de'd stu,l h,g)é Roledlst 9roups sul fonyle, un groupe
sul fonyl - di oXyg UN OlpssdnteSsy @@5‘25"3&%‘ i3n gl'idi&”aﬁ'ls ﬁgw ®arClpdort e Iadfﬁgssg
groupes suivants: molécdilalre totale de X + Y + Z,a +'b + & + d étalflsgar alt, &P U 264 6/8 81
-O-S A2 aF ; (h5- A reflfsontsunmombrs entier allant de 2 2 500.

2. Polyamide selon la revendication 1, caractérisé en ce que
Y,Z peuvent &tre identiques ou différents et representent 16 groupe méthyléne, difluorométhylé--
ne, un groupe polydifluorométhyléne ayant de 2 4 12 atomes de carbone, un polyméthyié-
ne éventusllement substitué ayant de 2 & 12 atomes de carbone, un groupe cyclohexyléne,
cyclohexényléne, pipérazinyléne, aryléne, biaryléne, naphtyléne ou un groupe polyaryléne
de formule I

w

S S

w, groupe formant e chainon de liaison, pouvant &tre respectivement un des groupes suivants:
une simple ligison C-C, un groupe méthyldne, un groupe polyméthyléne ayant de 2 &4 12
atomes de carbone, un groupe difluorométhyléne, un groupe polydifluorométhyléne ayant
de 2 2 12 atomes de carbone, un groupe hexafluorcisopropylidéne, un groupe isopropylidé-
ne, un groupe oxy ou thio, un groupe sulfinyle, un groupe sulfonyle, un groupe sulfonyi-
dioxy, un groupe sulfonamido, un groupe carbonyle ou {'un des groupes suivants:

4\\ L/\ w /"\\ . (II)

=a"
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grﬁﬁpe cycl ohexenyl bne, un grou

ceux-ci,

A

pouvant

ﬁg %aphtylﬁhe

A NN --
gr,oups cycl olreSdAme,
que des nel anges de
representer dans chaque cas un groupe @l kyl e

ai nsi

substitue ou non substitue ayant de 1 a 8 atones de carbons,

phdnyl e substitue ou non subslsiiia

substi t ue,
sui vants

D pouvant

. un groups oxy,

r epr dsént
un groupe
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- 46 - EP 0 264 678 Bl thio, un groupe carbonyle, un gro
un groupe sul fonam do, un groupe sulfinyle, un groupe sujm m‘mn (““ m‘s
sul f onyl di oxy, un groupe benzbnedi carbonyl e, ou Pun des groupestsukvahts*

H OA11 1 il I -CGN; -GN et-up - A A-SN -Si-OSi--t
I A An' represente un nonbr éﬁ@? ant de 1 a 25, n" ff
represente un nonbre entier aIIant'ggqgia. Eéi n"' repr6sente un nonbre

entier allant de 0 a 3, 6tant entendu que Wne represente pas une sinple
liaison CG-Clorsque n"' = (EF8 Polyam de selon |a revendi cati ofegl jou g2,
cakacterise en ce que a coQgespond a 0,25-0,5 partie en nole. 4| ﬁbﬂyanlde
seton une ou plusieurs desrevendications 1 a 3, caracteri se eaCe=que Y
et/ou Z consistent chacun, pA raison dWau noins 70 %en noles, el des
groupes aromati ques dlvalents ou des nel anges de ceux-ci. 5. PolAanide-
sel on une ou plusieurs des revendications 1 a 4, caracterise en ce que Y
eVou Z represente(nt) un nel ange de groupes n}phenylbne, p- phdnyl bne ou
hexaf | uor 02, 2- bi s(p- phenyl)- propane. 6. Conposition. photosensible
travaillant en positif, essentiellenment constituee d' un o-qui nonedi azi de et
d' un liant soluble dans uneOsol uti on aqueuse-al cal i ne, caracterlsee en ce
qu' un pol yam de sel on une ofl pl usi eurs des revendications 1 a 5 est cont enu
en_tant que liant. 7. Compo@rtt+on photosensible selon ia reua@dngLLon 6.
caractdrisde en ce qu' elle.lcontient en outre un sol vant. fposi tion
phot osensi bl e selon la revefdication 6 ou 7, caract~ris~e en ceAque |l e

0- qui nonedi azi de est un ester (mxte) d' un conpose ph~nolique conportant au
mot ns deux groupes hydroxy. 9. Materiau de reproduction photosensible,
esgentiell ement constitue d' un support et d' une couche
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un groupe cyclohexyléne, un groupe cyclohexényigne, un groupe naphtyléne, ainsi que

des mélanges de ceux-ci, '

A pouvant représenter dans chaque cas un groupe alkyle substitué ou non substitué ayant de

' 1 4 8 atomes de carbone, un groupe phényle substitué ou non substitué ou un groupe
naphtyle substitué ou non substitus,

D pouvant représenter dans chaque cas I'un des groupes suivants: un groupe oxy, un groupe



phot osensi bl e, caracterise en ce quune conposition selon ung |
des revendications 6 a 8 est contenue en tant que couche pFE mmm;m“m‘m“
Mdt eri au de reproduct i on phot osensi bl e selon | a revendicat s *
caracterise en ce qu' apres.insol ation selon unei mage et devel oppenent

~subsequent, il est traite therm quenent A 4es tenperatures d' environ 250
C. ' EP 0 264 678 B1
\__/ ~ thio, un groupe carbonyle, un groupe oxycarbonyle, un grodpe sulfonamido, un groupe

sulfinyle. un groupe sulfonyle, un groupe sulfonyldioxy, un groupe benzanedicarbonyle, ou
I'un des groupes suivants:

¢F 9@
-C-N-; -C-N- et
O A A A
| -8- N-; —%i-O-%i-’
o A A

n' représente un nombre entier allant de 1 & 25,

n" représente un nombre entier allant de 1 a4 12 et
.. n'" représente un nombre entier allant de 0 & 3, étant entendu que W ne représente pas une
\ simple liaison C-C lorsque n'" = 0.

3. Polyamide selon la revendication 1 ou 2, caractérisé en ce que a correspond & 0,25-0,5 partie en mole.

4. Polyamide selon une ou plusieurs des revendications 1 4 3, caractérisé en ce que Y et/ou Z consistent
chacun, 2 raison d'au moins 70 % en moles, en des groupes aromatiques divalents ou des mélanges
de ceux-ci.

§. Polyamide selon une ou piusieurs des revendications 1 a4 4, caractérisé en ce que Y etiou Z
représente(nt) un mélange de groupes m-phenyléne, p-phényléns ou hexafiuoro2,2-bis(p-phényl)-
propane.

6. Composition photosensible travaillant en positif, essentiellement constituée d'un o-quinonediazide et
d'un liant soluble dans une solution aqueuse-alcaline, caractérisée en ce qu'un polyamide selon une ou
plusieurs des revendications 1 & 5 est contenu en tant que liant.

7. Composition photosensible selon la revendication 8, caractérisée en ce qu'elle contient en outre un
solvant.

-/ 8. Composition photosensible selon la revendication 6 ou 7, caractérisée en ce que le o-quinonediazide
© est un ester (mixte) d'un composé phénolique comportant au moins deux groupes hydroxy.

9. Matériau de reproduction photosensible, essentiellement constitué d'un support et d'une couche
photosensible, caractérisé en ce qu'une composition selon une ou plusieurs des revendications 6 2 8
est contenue en tant que couche photosensible.

10. Matériau de reproduction photosensible seion la revendication 9, caractérisé en ce qu'aprés. insolation
selon unecmage et développement subséquent, il est traité thermiquement 2 des temperatures
d environ 250" C.



