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Th@-lt.her"‘r‘ral stability of the polyner inmages produced by the process
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ngvol ak- napht hoqui none di azi de systens, in addition to inproved thernal
stability. For exanple, the negative inages have been found to be capable
"of h| gh resol utlon The process advantage is caused by the insolubility of
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[eﬁrgaﬁd a napht hoqui none di azi de photoacid generator are particularly
sui tiabl e for form ng dual acting, 35E&Paqiea@48 Blevel opabl e phot osensitive
coat’i ngs that can be exposed to either deep UV (254 nanoneters) or near W
(365 nanoneters) actinic radiatio ielding thermally stable inmages. Al kali
sol ubte pol yiPPﬁ P eWSP?b'hé%“hi?o%tQ%?‘ﬁ RY: Ooavmeéege@t frFieldetyFagenaiongi Phespriagh may.
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conposi t i 8n3hoatitkne Wiagi@odulidh@SacidBiieprefadted @X hapbreral anpaiteauidit o0 50 parts by
wei ght of am noplast resin, 90 to 40 parts by wei ght of reactive hydrogen
cont ai ni ng conpound and 2 to 30 parts by wei ght of photoacid generator. 50
Aci d hardening resin systens useful in tH® photosensitive coatings can al so
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| at\ept so¥irce of fornmal dehyde in an Ry A th novoI ak resin. In
such resin systens tle novol ak forns a A—sit-tt IGO0, aci dic
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phot oaci d generator may, for exanple, conprise o-naphthoqui none di azi de
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The fil s weary rel Sessipkeaioe $eethipsatidd Exanpl e 1 and Exanples 10 to 36 with
the nodifications indicated in Table 1. Exanples 39 and 40 utilized the
Jsanme photoresist solution as in Exanples 10 to 30 with a urea based 10

@ Beetle 68 am noplast. The filnms were processed as in Exanple 1 with the
nmodi fications indicated in the Table. Exanples 41 to 46 illustrate the
phot osensitive coating .conpositions of the invention prepared from

di fferent novol ak resi st sol utions containi ng napht hoqui none di azi de
photoaC|d generator and Cynel 303. Exanple 43 and Figure 7 illustrates a
hi gh quéilty negative image having a slightly undercut or imge 15 profile
havi ng a negative slope, such that the width of the imge adhering to the
surface is smaller than the top of the inage. Images of this type are
especially useful in preparing mcroelectronic circuits using a netal-1lift
goff techgique. Figure 8 shows that this inmage is thermally stable after
fheating to 300 C for 30 minutes. Note however that Exanples 45 and 46 were
{ exposed to actinic radiation of 310 nanoneters rather than 365 nanoneters.
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120 Exanpl es 48 to 55 illustrate a photosensitive coating conmposition of ;°

:the invention enploying a polyvinyl phenol solution with 25 wei ght percent
: napht hoqui none di azi de sul fonate ester qgotoacid gener at or




d Cymel 303 ami nopl ast. The photosensitive coating conpositions of

anpl es 52 and 53 al so cont ai ned EP oMB4#38 Hier cent, based on the total

i ght of solids, Abitol ester naphthoqui none diazide sulfonic acid. The

fijl /e were dried as in the previous Exanples and exposed to 365 nanoneter
¥nic radiation. 25 Exanpl es 56 to 69 are exanpl es of o

pdl ygl ut ari m deani nopl ast or urea based? ins (Exanpl es 68 and 69

phot osensitive coatings enployi ng a napht hoqui none di azi de sul fonate ester

phot oaci d generator follow ng the procedure of Exanple 4. Exanples 70 and

71 are Wirected to novol ak (MW 12000) resin - napht hoqui none di azi de

triester photoacid generapei®

(5 wei ght percent, based on the total weight

of solids) solutions w Hhr@ymelg 303 3Ratie noimagle. ThEssclphdixgsengetive
coatings wereEsl so [ResdbssedSysieor di ndwtb: Exanple 1 Miciowli dafddmibh the

rcent, 5 welght peré¢ent and

350H phot or e
azol i ne-C.
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25 C for
rossl i nked o2lthermal'ly stab

hi s Exanpl e was acceptable for
egative-imgeg (ratedras 5) buizezshe image fl ewsed (rating 0) uper heating to
1 hpur clearly indicating that the Negage waslcl earl y100t

Table. Fxanple 72 is a_nqvol ak (MW 12000) resin and napht hoqui ngne di azi de
tfi ester photoacid é@ﬁépator Q%ﬁ?‘weighﬂﬁ erc * based bn t he tal wei ght
of solids) sokktion w,th Cynel 303 dissplved : *Shi pl eya M crop gt t hi nner
ahd processed according to Exanple 1 on an alurfinum substrate.’

anpl es 73-7¢3are di mected to =novol ak £ MV 8@RR). resi n. 75 napht B@qui none
azi des sul fonate esters photoaci d generator

(10 wei ght percent, 10 wei ght

3 wei ght percemeg.respettédely, BbB8ed on

tal weight of solids) solutions with mel 303 processed according to
anple 1. Exhpple 77)is a ConparativetExanplF@Sdirectefr3o a p @osensitive
ating prepared accordi ng tocég 4,104, 070 uéfﬁrzing pl ey oposi t

st soluytion (Cr X [

novod ak reggl) and 1j wei ght 14§ percent

reparing a high quality

sl

@ 45 50 55 14Pos.EP 0 164 248 B83TABLE 1 5

ci d H& denin JRatio | mage Thick Exposure Ex. R gin
yst em ) . Mcron, oo {[er Brerr] ) 6§
M70[ err] 3[err], 4/1 "POS. / oy 211 10
: ) as Neg. Toe 68/12 Negq. " 1 100 "
C m 100 13 ~ Pos.
.75 636 15 14 = " " " Neg. " Neg.  1001.63"
00 15 " " 4/ 1 Pos. 1.5 63 16
- "27 "*  Neg. " 1"7  Neg. 100 206 1400 "
70 " Pos. 1 .63 18 " o " "
. 28 100 19 " Vegyo3 14934 108,
. 63,20 - .. Neg. Nedes 208. 1
00 21 30 " " " O¥egqg. 1ls 2063 25 22
" " Neg. 1 100 23 " "
9/ 1 Pos. 31 1.5 "53 24 " Neg. 1:5 200"
g. <« 1 "100 25 * . " " Neg. 3.+ 34/1 190Neg.
1 100 3 26 " " €370 "9/1  Pos. i'ghbg. 100 1
100 27 34 " " Nesy. > 6 400 28
35 w Neg. 19711 03%os, 10?.55 ?go
36 " " " Neg. .
® 37 " c11239 471 Ppos. 1.5 63
38 " " " Neg. 1.5 100
39 " B-60 4/1 ' Pos. 1.5 63
40 ¢ " " Neg. 1.5 100
41 $1450J €303 4/1  Neg. 400
50 42 " " " Pos. 4 500
43 " " " Neg. 4 500
55
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29 " " " Neg. 1.03 200 30

a " " Neg. 1.5 200 31 :

A " Neg. -  1.5EPO016434PY, 32 "

" " Neg.: 3+ 3 100 33 " C370[ err]
19/ ™  Pos. 1.5 63 34 " " "

! Neg. 1.5 100 35 " ' " 19/1 - Pos. ,
100 37 " Cl123[err] a4/ 1 Pos. 1.5 63 38 !
" s " R Neg. 1.5 . 100 39 " i
B-60[ err] 4/ 1 Pos. Acid 1.5 63 40 ;
" Neg. 1.5 Hd¥dehling 3145&H1Q:”] ImaggS03 hick é u
400 42 'Ex. Resin " System (wt) OS m 2
: 7+  Resin = System (mE)

248 Bl TABLE #4Cont. 240 Har dswiang 4/1 Rat iPRs. Irrage 1 Thickgs.

Exposure Ex. 45 Resin " stem " (wt ) Neg. M gron (mlbberr] )

10 44 52400[eﬁap0 03 €303 4/1 4/1Pos. Pos. 11 63045 ;
. " no Neg. " 1" N&Q0O 46 1S3000[ eL0d ]
: C303 4/148 Pos PVP 1C303 28@ 147 Pos." 1.7 " 63 "k
:Neg . 100 48 PVP C303 4/1  Pos. !
i1.7 . 63 ég 49 " . o Neg. -~ Red. 10Q. 4 ?
100 50 " 1 . " . , Pogcs. 63 51

) . 52" n ) " Neg " geg. 100 52 00
Y 2 53 Pos, 53 - " " Zs' " Neg. 54
" 54" " w Pos. , 1.3%85 "4 "

" Negss 143 56 rqerr] , C30 eq' 1/ 11 3 Pos. 1
' 63 57 " 5g T P eg. 4 100 5
P err] 21 P23 p5a%3 My SZ;' 100 59t f%o
" 5" 58 Negpgl 1.4 u 109,80  poe. 2.7 C370j50 4/1
} Pos. 158 83 61 b " Neg. "1 4 gﬁﬁg.

1.%Y 100 30 62 " . " 2/ 3 CS. 1.4

63 63 " 60 woon c37Y 4/1 Negpos. 1.6,3 169 64

PG err] 61 C370 " 2/3 " POS. ® NSg. 68.85 65100 "

= % v 62 Neg" 0.9 20B 66 Pos." 1.4 @&D3

2/ 3 POS. 63 1.5" 63 %7 B Neg. "1.6 " 100
' Neg. 0.9 100 68 " B60 1/1 PCS.

1 63 404 69 PG " C370 2/3 Pos. Neb. 3 63
{100 70 , XPQLO3[err], (C303 4/1 _Pos. 1 100 71
g 65« " Neg. 1 Neg. 100 100
| égéélQ[err] 126 nos " 4/1jp30§bg. 2/3 53 50p 45 73

- 7 T " " Neg. 0.9 100

W, q

68 " B60 1/1 Pos. 1 63
. %0 69 "9 " ". Neg. 1 100
70 XPO103 C303 4/1 Pos. 1 100
71 "t m " " Neg. 1 100 i
72 XP1119 " 4/1 Neg. 7.3 500 e
% 73 " Cc303 4/1 Pos. 1 63
74 " " " Neg. 1 100
75 " " " Pos. 1 63 .
76 " " " Neg. 1 100 |
50 77 S1350H" Monazo- Neg. 1 100 T
: line C° ' )\
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£3 BN " S Neg. 1 100 75
" " " Pos. 1 63 76 "
" " Neg. 1 EP 0 16898 5} 77 S1350H Monazo-
Ned. 1 100.1i ne [err] 55 16 EP 0 164 248 Bl TABLE 1 Cont..
Nedlari ve Positive Negati ve Fl ood Negati ve Devel op[err]
Bake Exp. Devel op Dl. Sec C Hrs
([ rr]/[err]) Dev. Dil. Sec 15§ABL31C°“ . -- -
--a- -- -- 11 -- -- -- 12 -- -- -- ‘
100 0. 2&'% : 100 S351 4/ 1 60 3/1 30 13 S351 3/1 60
. -- -- 15 Negative 2/ 1 90
14 - - --- PDSltl‘@ 0.5 = Negative IFJ®cdS351 Negative60 2/1
30 15 S31%,.1- YL De Sio e~ oo Bake Exp., .. Develop 16
.- JEx. T Bev. oBIlg sSec T C° Hrsigg (mysm{);shav. g@ily _09351
34 W  10- -- ---z - - -- 20, 18 - - oS
- - 90 0. %1 - --100 -S351 4/ 1 60 3/1 60 19 3351 3/ 1
45 -- o --l2 e e o 100 0.25- -- 2Qo0 8351 4/1- 60 --
90} 0.5 100 S351 4/ 1 45 21 S351 4/ 1 60/1 -30 - -
. . 12 __ 8351 --g?]ﬁ g% —_— - 3/1 -——45 29 m-
- - 106 0. 2 00 351 4/1 60 23
- 24 oo A0S 100°° 095 1004 0?3351335%/1 56?10
25 -- 15-- 8312 -1.5/110030.25 __ _._ 10Q..S35L. 4/ 31
15 30 26 16 -- -- ——— ---  dl000Q525 100 s3Q01,.98p1 604/ 1
6q 3/1 15 27 s351 3/¥- 90 --~- =80 0.5 —=== == 408- S35+ 3/1
602/ 1 ® 60 38 - =-=.. == .90 095 0.5 100 s351 10%} 33% 4/ 1 |
130 3/1 -15,29 =3 - - - - 90 0. 25 _ 2 S .
4l 45 30 187 s31 3n f?- 30585 oo SR, L L1 3
6Q 3/1 éll 351 4/1 - - -9 ——— 20 4/1
032 25 " - 341 95) O 5 100 - 8351 4/ 1 90 40
33 S351 22/]. -- 40 =-=--- == 100 0.25 -- 100--S351 --4/1 --60-- 34
-4 - gz - - 100 0. 25 1,56 6-5100 8351-“4/? 60~ 3/1 2515 35
S351 4/ 1 5 °7 -- == -- 36” :
190 5351 #1 "30 457" 37 7 3P 021 90 00, 2@?}% =32
17 e 2400 25 L o 100 oS35 211 186 s 3% & 1
40 SRR -- 3/1 15
o 27 - - - 90 0.5 400 S351 3/1 60
2/1 60
28 -- -— . -- 90 0.5 : 100 S351 4/1 120
% - 3/1 15
29 -- -- -- 90 0.25 200 S351 4/1 45 P
30 -- - -- 90 0.5 200 S351 4/1 60 ;
: 3/1 30
N 31 -- -- -- 90 0.5 200 sS351 4/1 0
! 32 - - - 90 0.5 100 S351 4/1 90
_ 40 33 s351  3/1 40 -— - -——— -- -- --
% 34 -- - -- 100 0.25 100 s351 4/1 60 :
: 3/1 15 - k
) K} §351 4/1 55 -~ - ———— -~ - -- :
; 36 -- - -- 100 0.25 100 S351 4/1 30
: o 37 s351  1/1 90 -~ -- ——— - -- -~
f 38 - -- -- 100 0.25 100 s351 2/1 75
39 §351  4/1 40 -— - ———— -- -- -
40 - -- -- 100 0.25 100 sS351 5/1 45
41 -- - - 90 0.5 400 s351 3/1 90
42 s351  2/1 60 - -- ———— - -- -- ;
50 43 -- -~ -- 100 0.25 500 »
55 ’
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.- 100 0.25 100 S351 5/1 45 41

o 90 0.5 ____Epo,g9268§351 3/1 90 42 S351
100 0. 25 500 55 17 EP 0164248 Bl TABLE 1 Cont.. Negative
Posi f‘(ve Negati ve Fl ood Negati ve Devel op
Bake "~ Exp.[err] Devel op BXABLERd,Conty . Sec [err] Hrs
([err]/[err]) Dev. Dil. Sec 10 44 S351 1/1 120 --  -- ;
- .- -- 45 .- .- .- 90 0.5 100
s351 1/1° 45 46 S351  1/1 150  -- -- . S )
Negat g
- iAo - -Positive - 90 N@grive  Ploodi®0 $a%ht y ;
60 48  S351 11/1  6Developh -- Bake " EXp.. " Dev %
- - - - Ex.. Deg9 DmE  Sec C°108rs S351 (mEQZQ.Z,S $0 mr- Sec
- - - - - - - - - - - - T -
- 9 05 jg S35l ppff 52120 - = e em - -
- s3§§ 1/1 130, -- 20 0. 90 (_).J:E;{-) s351 1/1 10@5
20 54 331247 50 o5 . -=
55 -- 48 gast 11%%3 0g5 2. J:° 100 s3i90 %ﬁiﬂ 25156 60
351  3/1is G0 a= - 90" 05 --.57 igg -
00 0.25 50 -400 S351 L1 8D ag° s3s1 1% S3pds 10/1 32
- - -- 25 559 ~=--  -—- o -- 991lQG0s5 0.5 100 100 ~$351
2/1 60 10/132180 60 S351 8/1 -65-- —— e -
: -- 61 33, == -~ 1090, 265 100100 S351  9/1
D62  S#v1 547/1 53425 6/1._ 35 90 ib ———— e el 63--
| - - _ - $20230 5/1 25
3 5 S%J]? Oﬁi 50 6 s351 _7_1ft_312 $20230.5/
V1 60 64 z$351-1a1 27120 ;
1 3565 Sa-- sis1-127 135 JiRP %3 100 1@6515351/1 0/60
0 7/1 60 355966 —-S3512_13/1°22 604 mre- 67 =
| % 7700 7100 0.25 - P08 sss1 % 5861681‘5;% 31530
[0/1, 50 60  S351 8/1  65-- == == -- 69 o
300 0. 25 61  --100 S351 1541 16@00/@5 S350 209 153565 9/1 60
I 62 8351 7/140 1§50 =~ == oo cmem 100 0225 -
§00 s351 ,2.59% 9572  --. --__ 100 0.25 100 0. 290 8351 7;1 5020
351  3/1 60,2/1.,.80 90,73  S351 3/1 120 4/1 60
Eo. o e 745°5q--}9%i f%g == == 90 0.5 == 100 S351
1 60 45
e -- -- 100 0.5 100 S351 9/1 60
s -- - /
L 76 s 66 --s351 131 1005(9 25 s oo 10Q__5351_2. 75/ 1/ %40 8%
- - 67 -- -~105 0-47 100 0188 S351  Ilob s891S0 971 60
| 68 5351 10/1 50 . == -- ——— 2 A
| 69  ~- -- -- 100 0.25 100 351 15/1 30
L 70 S§351 2,5/1 65 @ == o= ——— e _— -
. w 1 - ~— -- 100 0.25 100 S$351 2.5/1 95
72 -- - -- 100 0.25 500 S351 3/1 60
2/1 60 a
1/1 90 |
73 8351 3/1 120 == == ——— - = ,
s 14 - - - 90 0.5 ' 100 8351 3/1 60 ;
. 2.75/1 120 “
75 - - e’ cm -- ——— - e e
76 - -- -~ 100 0.25 100 S351 2.75/1 240
77 - - ~- 105 0.17 100 S351 1/1 60
0 | _1"
| _?
|
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Y8 EP O 164 248 BL TABLE 1 Cont. 5 Heat | mage

Har deni ng Resi st Quadp ¢ Ye4 248 B1 Lines X 10
’ Test Bef or e/ Spaces Ex. C Hs
Hrs After Substrate (Mcrons) 10 300 0. 25
4/ 3|~ [err] 4 x 411 100 0.5 300 0.25 5/5
: " 12 125 1.0 400TABDE25 Cont. 4/ 3 "
13 100 0.5 300 0.25 514 14 125 1.0 300
4/3 15 100 0.5 300 0.25 5/ 4 [err] 4
16 %125 1.0 300 0.25 5/ 4 " " 17 100
400 0.25 5/5 [err] 4 x 4 20
400 0.25 4l 4 Hent Image 19 100 8 5
) 4/ 3 . Haré'iening Resis®0 ityl. O 300 Ll X
0 Bike&1l 1007Tesf. 5 Bé¥ore/0. 5
" " O, €25 HAs O  C200 Hr9.5 After Subgkrate (Mlcrons)
" 33 100 0,5 300 0,25 | N 243 /3 " < 4" %? 24
] - " i0 x4 .
2y 1.0 qg;/_ 163 $13) 3902 0.5, 5 w2 SO
5/ - A 125 | 400 473 " 5/-" Al
9/ 15 13 100 <'0.5 300 0. %i 5/4 '
38 - 14-° 125 “"1.0°° 300 a/s3lerr] 30 29
--] -- ¥s 100 0.5 4h00 o 25" 574 1 %ib 30 4% 4 -
-l -- 1@/- 125 170  300.7 .257 315/4 -- % CREE
5/1& _ " 17 1.808 1.G.B2 400250.250 5/5 -- - Si0, 4 x &6
" B3, 0 OB 1280 15 400 0.253 4/4 v "% 4 x 434 125
1.~ 300 o igg Q3 300 0.25 4/§ 435 7 100 0,5 200
0.f 4/ n 1.0 x 49 1.0 » 200 0,5
al b S+ 4.%55 . 0.25 43
" " 383 1250 3 36@ 8. 25 5/3 3/3 = Coo !
39 1066 0.24 2005 Q. k) 300 ads 372" 40 = 40
12p, 1.0 203 0.5~ -- B2 ~~ " 5/= §m; A
" B 265/- -- [err] =%.5=%x 1.5 425/- 100 Al0.’5 30 0.25
3/B " 2T 47x 443 125 150 3§9 0. 231 5] 4
" " 448 1000 OB 300 TS 4/ 210, "l x1 "
45 4% 1.0 300 0.5 - 32 < 0.3 A6
1 0.5 3¢ 0.5. .. ald . " 5= "7 1)@5 1.5 0
30 0.5 32 4435 1.0 " -- -- " 48 "5 100 0.5 450  0.25
3/|3 "33 100 5005 0.360 0.53/2 49/3 125 " 1.0 4 x 4
5/}- s 0 34 125" 3900 1000 B 4084/3 0.25 " 4-x 54 125
1.10 400 0325 100 0.5 200 0.5 4/2 g " 4 x 4
36 125 1.0 200 0.5 4/3 " 4 x4
37 106 0.5 340 0.25 4/3 " "
38 125 1.0 340 0.25 = 3/3 " "
— 39 100 0.5 200 0.5 4/3 " "
0 40 125 1.0 200 0.5 5/2 " "
41 -— - S 5/~ §i0, 1.5 x 1.5
42 100 0.5 300 0.25 3/3 - 4 % 4
43 125 1.0 300 0.25 5/4 " "
44 100 0.5 300 0.5 4/2 " "
s 45 125 1.0 300 0.5 4/2 " "
46 100 0.5 300. 0.5 4/4 “ "
47 125 1.0 300 0.5 4/3 " "
48 100 0.5 450 0.25 3/3 . "
500 0.25 3/2
5 49 125 1.0 5/- " "
j 50 100 0.5 400 0.25 - " n
| 51 125 1.0 400  0.25 - " "
;
g! 55 .
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E&hO 164 248 B1 TABLE 1 Cont. 5 Heat

I rage Mask Har deni ng Resi st Quality

LI nes X Bake Test . Bef oFB/0 164 248 B1 Spaces Ex. [err]

H s C  Hrs After Substrate (Mcrons) 52 100 0.5 400

0. 25w - Si 0 4 x 410 53 125 1.0

" 55 [eff] - 54 "~ TABLE 1 Cont. " 56 100
0.5 300 0.33 311 " " 57 125 1.0 300

0. 33 s 211 " ) " S@eat 100 1nlhgl 300 0. d&sk

3/1 " " f@;g;gmg 59 Rgg;g% @uldity 300  0.25ines x  3/1
n n 60 Eygo él 300 o § efor " Paces "
61 125 1.0 390 o5 - £ 1—55-5— After Substrate dMicrongh
0.5 300 0.25 52 10b/10.5 460 o0.25 " 63 5185 1.9« 4 300

0. 25 10 2/ 2 53 "125 1.0 " 64 100 G.5 300 0. 25

3/ 2 " s "2 I 65 125 1.Q 3007 0.25 | 3/1
" 66 3800 1435 o 530030 0.95;  5,,5/2 . " o "
67 125 1.0 6857 1QGs O  3#00 o335 271 3/269 126 1.0
200 0.5 ;?/33 ioo (1)'.5 goo 0.530 300 0.5 =

a 15n " . 0.25 3/1 " - -
_2{ . . 60 17‘:0§ _ 0.%25 . 33:9- B 0.25% w2/ 3 1b0 8/ 5 ::72 300

61 _12%' " 1.0 3 0.2 O -

0. 25 3/3 62 [elb] o.5 o 4054 fé 1.0« 300 «0.25

3i 3 " 63 " 125 1.000 300.5 0.25300 2/80. 25 ] 2/2m "
{15 goswamoss we'ams wE’ o Y
- - 125 .0 go /0] . " Notgs 35 | a -
41470 Shi pl ey M cr @Bosi t sehotnesi st*®1470 % - c*483 oymel 303 Am" cyanani d

Hhot or esi st

$hi pl ey Novo
$ 1350H Shi p

[[err] The

'§Proposal "¥ " Cel |
dre trade marks,

—

40

§5

met hyl at ed el &g ne 1oor naj .@ehydmores¢ s ¢ - Gy370 Cynel

4145073 Shipl ey M craposithePhqi.eresis 14p33 g - 3$32400g

PG 1 (US 4, 308, 3@8) 7200
00, 000 MAb100% NH? 3

- al kyl - 2- hydr oxyetbyds i mi dazoline p - all

370 Am Cyanam d

jo. nethyl ated nel &8 ne 128r mall.dehydd®orestss d - G/3123 Cytrel 1123 "Am
Qyananmi d Cg. met hyl’8t ed 1%8 0-3 - be‘n‘zoguang rne forfral dehydé resin e -
60 Beetle 60 Am anar‘h’_ Cof.; met hylated urea fg i mal dehyde resin f -

| pl ey Mycoposit
2400 h74 S-3@60 Shiopl ey3oM crmpssi t Riat or esi st 3000 45 - i

00 OV 48%800er 1925520 2| - PG 2 " POG- 318"
&3 1.0 30 “£2, 000 20V 100% AH 1 - XR0103
lak Redin 12000 MV m - P1119%hi pl &) °Novol ak Resin 8000 MM/ n' -

| ey M croposit Photoresist 1350H 50 o - Monazoline C
positive flood exposures are

"Mp %.zigline tpl sghenol "o "Cynel", "Beetle",

n Y p tp s t H n n H 1]
opcl V4o Wik Te P Erge s AT iy aid b o
Mi ChegFmy1d¥hydBYrd¥dh b€ registered-in sonme or all
¢ - C~370 Cymel 370 Am. Cyanamid Co. methylated melamine
formaldehyde resin
C-1123 Cymel 1123 Am. Cyanamid Co. methylated
benzoguanamine formaldehyde resin
B60 Beetle 60 Am. Cyanamid Co. methylated urea
formaldehyde resin
S1450J Shipley Micreoposit Photoresist 14503
§-2400 Shipley Microposit Photoresist 2400
§-3000 shipley Microposit Photoresist 3000
PG 1 (US 4,308,368) 72,000 MW 48% NCH3; 52% NH
PG 2 "POG-318" 100,000 MW 100% NH
PG 3 12,000 MW 100% NH
XP0103 Shipley Novolak Resin 12000 MW
XP1119 Shipley Novolak Resin 8000 MW
§~1350H Shipley Microposit Photoresist 1350H
Monazoline C l-alkyl-2-hydroxyethyl imidazoline
all positive flood exposures are 1J/cm
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The terms "Monazoline", "Bisphenol”, "Cymel", "Beetle", "Proposal", "Cellosolve", "Kodak",
"Waycoat”, "Microposit” and "Abitol" are trade marks, which may or may not be registered in some or all
of the designated states.
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of the designated states. Cains EP 0 164 248 Bl TABLE
. : 1
| mage Mask 5 S

Qallty o o "X B osaaniost - cHINHEHEIH D10

Hr s After Subst + C
100 0.5 400 0.25 strate (M cr"on8)

. - [err] 4 x 4 10 53
1.0 - " " 54 -- --
; " " 5§ -- TABLE 1 Cont. 5 N
56 100 0.5 300 0.33 3/1 " " 57 125
3.25 3003/ 10.33 21  heat made8 100 0.Mpsk 300
; s 3 Hardening Hézist qusBity 125 1. 0kines3fo - 0. 25
3/ 1 saRe 100 Tet5  3e6ore/n op O on "
61 125 1. 300 Hgso5 C° #ry  After substrate fffcrons),
0.5 -300 0.25 1/1 . ".63
52 100 o 5 40 0.25 - s 1.0 x 4 300
0.25 212 35 13 %4 "*100 6.5 %%% 0. 25, 3/2
' 20 o3 265" 125 1.0 300 0.25 . 3/ 1 "
66 100 0.5 300 -B.25 5/ " - " 67 125
1.0 68 100 85 102009-50.5300 0 3%/2 6/1 125+ 1.0 200 0.5
3/3 " 57 125701-2 100, O. B3 I 2/-" "
25 71 251255351 w0 025 3/ 720 - - --
-- 5/- g0 A 100 O. 5 " 70 0242  300. 0.25 = 3/3
[err] 4x 4% 1295 1.90 3"3300O 230 25291 3/8 "
75 100 0.5 62 30499 0.23 200 2/ ¢33 372 " 76 L1251
300 0.25 2/2 s 300 " Gs  3/2 " " 0
2 50 ¢ 100 0.5 300 5 . 77 - - 125
U 125 1.0 Nmoes &.25 S1473,1Shi pl ey M croposi t
Phot oresi st 1470 sla - (G0803 Qﬁnel APn"scyana d Co. nethyl ated nel am ne

knam d nmet hyl.at ed 40
benzoquanam ne f degresin € - B60 Beet 60 Am¢OQ/anamyd Co.
met hyl atsd ur ea f-;qr mal shyde.esin f - S14503 Shi pI ey M croposi t*

Phot or esi st 1450J729 3=2409" Shi MoCE&posi &7#h
Shipley M cropos:_% Pho E) g'i b y ChPOsi §7Phot osusj st 24066 B - S- 3000
a

f or mal dehyde re3|6ﬁ c -1 a d Co.
f or mal dehyde r esi6 d\é% g?g Q/n@ c 11835 Amq, fepnt met hyl at.ed nel am ne
y

04 o 25 8/3 PG 1 S 4, 308, 368
BT R e e WY o
, 0 - i pl ak Rg$fn 12
Shi pl ey Bbvol ak Resin 88600 MWV n p g é 000 MAm b119

. Shi pl'ey M croposit Phot oresi st
1350H 50 o - Monazoline C 1- aI kyI 2- hydr oxyet hyl i m dazoline
Notes
35 a - S1470 Shipley Microposit Photoresist 1470

b - C-303 Cymel 303 Am. Cyanamid Co. methylated melamine
formaldehyde resi
c - C=370 Cymzl 370 am. Cyanamid Co. methylated melamine
\ formaldehyde resin
~ - c-1123 Cyz\el 1123 Am. Cyanamid Co. methylated
benzoguanamine formaldehyde resin
© B60 Bgetle 60 Am. Cyanamid Co. methylated urea
formaldehyde resin
S$1450J Sh{pley Microposit Photoresist 1450J
§-2400 Shipley Mlcropoqxt Photoresist 2400
§-3000 Shipley Microposit Photoresist 3000
PG 1 (US 4,308,368) 72,000 MW 48% NCH,; 52% NH .
PG 2 “POG-?IS“ 100,000 MW 100% NH.
3 12,000 MW 100% NH
XP0103 Shipley Novolak Resin 12000 MW
¥P1119 Shipley Novolak Resin 8000 MW
s-1350H Shipley Microposit Photoresist 1350H
Monazoline C l-alkyl- 2-hydroxyethyl 1n§dazollne
all positive flood exposures are 1J/cm

[«7

45

50

Moo dEeRaRTAM @

The terms "Monazolme "Bisphenol”, "Cymel", "Beetle", "Proposal”, "Cellosoclive soml?i?ka“
s5 "Waycoat”, "Microposit" and "Abitol" are trade marks, which may or may not be registered in

of the designated states.
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= all p05|t|ve rood exposures are 1J/[err] The terms "Monazoline™,  —

e e e AR gty "5 Vﬂlﬂﬂﬂﬂﬂﬂlﬂﬂlﬂrﬁﬂﬂmt

registered in sone or .all of the designated states. d ar ms* 20"
144\248 B1 1. A process for formng a thermally stable, positive or

ng¢gati ve {.MagKoREs Br RHASS & AbMaf e ﬁosﬁb@ﬁ%ﬁﬁ:% m{aaéagn b Qus i subibice @R {E&'{ér Ses.

al preparingedinlhAitRsRAEL | Ve coating conposition Conprising am nopla

resin and reagy prdrifya photosensitive cH5RAE @BmEdRRIErAEIRpASNGC SRS TresiR fand® RBARP hst

resin and | at edgenfcantamhgledipeehadn PREMDIAN Bbsih ARPRIGM Gorm@dengdd dindiatingl €sMdBEhal ST N

system and naghbhigaiag ResIEsydieRZ btEndphthdqainbre dizidel s@hi€ laci@ lesBObrYd¥R ned@iileded

t herefrom as mphetonss ghogsditgensratsr, disdonsdin ¥ablb Bovanti t abl e sol vent; b)

deposi ti ng t he) depattingitye coatiSImMpbsition oMa substHisdurtaee surface; c) dr ying the

cpat ed subst r elitdeyimguind eaedisabsirae sorface o u@in atack tdck e ghbosensiBa int onvtse Substraneon

t he sulbyst r at esutface: surface; d) creating an acidic |atent inmage in the

f11 m by expos#rrgpatingeanfaritipiatent imageon the dilmoby expasing the filnatdiacsoiromof agting raghatian; erider

i) formng a ﬁ@@'@ﬂ'l ve image on the substrate surface by heating the acidic

| ptent image il PTG Negrivimage prothg subsicate sugdace,by Bagtingthe Redi aler imagedn Bofilince

of actinic radi'atP d‘h 120,,Grl r1RXpRINg I §im 19e2 F%"CGPS"C"'“'C radiation, capd) gevelaPing tenreii t h
aqu&ous sol LFB‘P‘???F filgg pith 1y aquegus;sol '°& ositive image on the substrat

rface by r emj! ﬂé’°sé' f"dﬂ“@e I°att 'ﬁﬁ é’fﬁcﬁ bY 1"[‘9 \Rf"f"ﬁ' H"

lution and | f;\ % "'%‘{‘ e of ce si ng
f ml fi o a artl i teht |m 8 di
Core TS, reheh il on) ISR BT o §nfd g,c,.%‘ fHinatd ﬁﬁ §m m.ﬁf o ﬁ dic

ge In i hﬁ d}&g@ ég'cﬂlgné(d' J\ %15\01 Z\Qlerteﬂ tl[neegrﬁulloplaQQe% cdﬁip%eg(bﬁé or rﬁ@re Gfl rﬁélm&L in

aim 1, WhgiBbdladahfmed BAd\PEH-Britacbifaé FsRQNPY | SES one or more of I'am ne-,
nzoguanam ne-, and urea-formal dehyde resins. 3. A process as cI ainmed in

laim1l og al Roddt2as WAREEIMCbCT of B ¥ ByHaMR 16) PACHVE THy @rbgbin HBniEARED BdkipBundS

npri ses  akdnidribesSeidat SiuBlel rBsi, the akBIEsoRlbléabsin teigbhé 6r @S biphBMIi BovaIANE, dadsoliFDT €
phenol i ¢cnévonl pdiyiutabiimRIB polgvinyPrichoRKad (nRsti)atelic! bod-styrbr@aspolymers formed from at

QIWi nyl pheaahs weigh dercene tribtgaerwit acid. aci d- st yrene copol yners fornmed from at

ljeast 15 wei ght percent (nmeth)acrylic acid. 4. A process as clained in

| ai m 1, 4nvhémeicesstal elaiged th diem dewheren theaiidhagigsiteresic system ©aprises vwblaikresiedidn

nd 3030 lateneformaldehyd@ petetatingecogeeved.at i ng conpound. 5. A process as cl ai ned

ifn claim4, wherein the |atent formal dehyde generating conpound conpri ses

hydr 08y e f\Pyacesszs slalmed Heclaimdt: wherejg thedateny f orpaidenyelp| genRiTthG E9PRCHIdComBITes B, A

rocess as BYdxyatyiaroliging 364’0’(9F§P'P%“V‘Eth¥'d“°3‘a°‘mr ein the phot osensi t i ve

oat | ng corrp05|t|on co rlses 3 to 50 parts b¥ sald am 9

p i 5 -} tl sition
esin, %9t 8 EI?F "Bg 11

;orrpound ango 9%% mo wzg o sald_/ ac}i:le
rocess as éﬁ’gﬁ%‘&"" ar?"@lcgm?ﬁ” dan |ﬂans YH"'% ds °8ar? resin system

O@r' SES, pﬂ’%gng 'q%s% anFn%g 'innclaﬂ'g1 whereﬁ\négld agl ’E%QS%BXQL% Q@t@fﬁ %br@gs &\Qﬁmfgé{%m and
. n? g%ﬁ\p&ﬂﬂt AnB In&BARPSdid blﬁﬁseﬁﬁ\}eq:o [A§ B8N, $aRS| n
S pr esent bAbn&lasfLFESiH prédenti] mant RAES B &ypavi?bg Qﬁlghtsﬁ'idjforfnﬁrdgﬂhQSMﬂ :
enerating E- QAN pleSenPinh @burk Bf 4Nto 3MBRM By Wfightt Bnd RidPrBBacdSgeRdfatyrad ﬂb&em and
ai d phot oagi A B8MHe6Rd B30 batsy @M I n an anount of 2 to 30 parts by

ight. 45 8. A process as clainmed in any of clains 1 to 5, wherein the

hot os&nss. t avgoddea tas rRGin@NP iy tdf QfaingsO M6 | 55 evbierdio thed pBlloseassitiyd) tcogdiay camdositidn

ai d phot oaednthriggreona smweight terBidt dtaald Phatemicig lybnepator aeBO to 75 weighd perckit ¢iasidiedsi ng
eSi N syst eharddning edinystérhdbasedion thesgalisdisls cantentad said Eompasiibnconposi tion. 9. A
rocess as clained in claiml, wherein the coating conposition is in the
orm of & pAciresesss pss claigied in cml@ohWP@l"rﬁge qeslieg edmppgitigngis dm the ferhef Hoefiglorasisle

Ji azi de@ photwerssion gevelsk Jeshy andi saphthequnonen digzide phoiepdic oansrajes (Hissolter df @ $yitabiey

i ncor por at e&"\ehle thefenbeing; ipcogratady thereip b ReF0gparts by "Q@F‘U“h%:fdd'i‘:ﬂ‘ﬁeﬁgg AMnPRASt Fst
or for mal defeyerRidelededpar atngcammrpiuprisd a8 Aty POIGMFAINE SORik fishg hi of the
movol ak resin. 10. A process as claimed in any of. clains

the i nageohésp'%Fe?se%F'g't“P‘?)r'f‘ 81y, ghtiRis d. ¥ Suvherei thy WS?T@?%FS”“@‘&“ %ﬁg?uécess
for fofni ng™ 4R Sal |y stable positive or negative planarizing | ayer image

on a SUbSt1r %tprocess for formmg a thermally stable positive or negative planarizing layer image on a substrate

surface comprising forming a positive or a negative image on a substrate surface by a process as
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!’surface conprising formng a positive or a negative image on a substrate

‘surface by a process as 21 EP 0 164 248 Bl cl ai meﬂm ' 1to
10, enploying the inaged surface f&PRtP4298BIby and m/m Ja"r(s:ess

as claimed in any of clains 1 to 10 on said i maged sur f ate.t Révend| €at | ons

S U f | : ' I ti ti table a |
S o S A PR B o RS S

preparer une conposition de revetenment photosensiBf%e conprenant, en tant
que syst enRevdfgitstohfe durcissant a |'acide, une r6sine am noplaste et un

conpose @& hydrogene actif ou une resine 10 ph6énopl aste et un conpos6 *

gener at eur 1.deunf 95038 deRarAfioh BLRNIMaGE pdbitive sl Rigafile AbRS RAPREAIY BRNQHEH.aRI de
sul foni que oyubsBatplay BB RN 88lgfiEdhdisdt en tant que generateur photoaci de,
di ssoute dans ura peparéiiine 3EPoSDI d¥: redlemBnt AREBASILI SonfpRINESAnt thit {usl Systeme de
revet ement sur résing datissh@e'aclds, Shld@sifeddminophstéletsmcMposk @ hjatb§as actileu siehsdineat
revet ue /pour f pénepaseLat uh aonsidsd ganeradur deUbdakiétydal ateht dt 1tn Bstbr d'acide naphtoquinone
phot osensi bl e diegidegaulfdniguer breun; poidné@ eo rdényant wn éani que @énérasdue pHomacidsi, digsodta @sns|ua
fil men exposasdivaitaprogrién: a une source de rayonnenent actinique et e) soit
i) a former un® 3deaeser 'acyeroFitian deupvéterment pur Lisecsurfabg dealbstratat par chauf fage de
| i mage | atent® aceensr Jpsurface de subsgiainievdtue pqur ferepn pus 17 (udace 19O suBstrag un film
reexposét |e fPhoppepsiingecayitueer de rayonnenment actini que et a devel opper le
fil mexpose av@c® HFRE U8DIMALT BISNE FHER 43S ey ton jexppsagt i ung, pRYrCE 98 GRYOSPH ve
sur la surface?cg%ll‘:”?l?bst rat en elininant |'image |atente acide dans le film
avec une sol ut . agueuse et en |aissant un filmresidyel sur l'a surface du
|)a%9ner une imal egati surfa S t par u [ tente acide
sybst ray, “a reelghSiie R T Iy e etk i B
att’ ni qde en vueaéei%pﬁ&gﬂaﬁ B8 88 B st o00 TECLITC _
e filmresi duely Slore R hlab bostitb &5l Gt Qi t@ﬁ@llﬁgﬁnﬁ%ﬁg Iﬁquigdgd;n'sl m
residuel entre (DuRl ave Hnelsolufion A%ru%g Pensﬁﬁgﬁnt arPfinh SYERE S lel DRach: duABRrat, 2
l'equel | a resingsapasBOR tiRSESILEIATE Shlico taGayBkhemMbM SeRTS of RS ldb ®Pmét@ine seconde

nel ami ng-, de DemZe Wb Bans & il rddiies af 00hBIMeE Btdfde imihe Fatentd heidé 418 Giim
sel on | a revendirgsatéi@nrel7oa 130, cdans | equel | e conpose & hydrogene actif

coaprend une resine soluble dans les alcalis, |a r6sine soluble dans |es
al cal i s etaanProtgué Gelorple svbrelithtion d edans) BY I 1A iSRS apinerEle cgmPBnd Uhe 0 blasiiesSrésines
cresol i ques, dpoéiprgheti derdendog@samifins byanrdeyfbplaigérgtics et copol ynbres d' aci de
(meth)amryl i que-styrene formes a partir d' au noins 15 pourcent en poids
d' aci de (rfet H) avrddéisglae la @@ndicatifh boe dedageleaye! lecompasé ridiydagdne rctif cordprers! une
| equel | e sysingrecidierdans los picalig 1 tésing shiublesians lenicalinétant er iowm plusieyrsodes qonslagyes un
conpose geneP¥ndigresd@ovolsayps| eféseliques. | Retvakiterimides, molyimtRients| @i cppglymeres d'acide
revendi cat i offéhaceyligs-siyeqe Brmas@ rRABhfHBsBORFI§PPHEBE PN RPK!S EFiARMEINATwIiquat ent
conprend 40 .lLa 2-hydroxyet hyl oxazolidine et/ou |le nmethacrylate -
d' oxazol i d¥n 'i°'éqdﬁ\gF'8'? 'adevep?fé@é{lj da Bﬂf’eld',etfgﬁerﬂ"eg‘”?'?\?@r?d‘aﬁﬁf CYTRent We 25" ans
lequel |a colyBEJPEbIN WEPPE PEIEARENTe BBEENEHEP e contient 3 & 50 parties
e%oi ds C%?I l’raogéd% Sl irer\]l nd%ngonqpclj asﬁﬁllel Iggor#polslg gé%grra{ Lred'S 1S &R%ﬂﬁat ltlgcingprend
C ose, & hy(dr . , ' > DAl qudi"g goner at eur
phot oaci'de. %§qg%’§F @@é’l e°"§£ %ﬁ‘?\ea Feggﬁglg?)éat%llgﬁﬂ%iﬁedahs | equel |edit
systeme de;, I BRtde selbH fns S8 YoveRdibatioHs 1133, GRRTHGES th LARBositBs b RvAHINBoRSSILE!
un conmpose gEnf&ms 886 palfesieR bHB sbaktinel RisiRd arfiAdpfast &84E40 padied oS dRIRDARIsES -
te est preseRjdbgsidbetletolh BEpH@IIBA Bbidd NGt §iRsralBY pheivRAb. phot osensi bl e en une
guantitg de 50 a 95 parties en poids, |e conpose generateur de formal dehyde
est presert eincdddeelgn @nvbiehdicatien ¥ @a& I@&ublQedit systity dd @sinedurfissaal 2 I@atidé eomprend
gen6r at eur phetrésrei pliénoplaste irue Semioségéntraieurcie sunhaldébydbost dana leglel faaré dinegdéreplas-
poi ds. 8. Pr tc&tieréseiteodans Uatite derepositonpededievitemennghotbsansible edaums duagjiéede $Gaa 95
conposi ti on gwtieseapenoisreiatcoppest @éedmidupide fameiddhedet esp Oréser8@n piow auratilé derfOpoRds
dudi t g®ner aPBAS op RYUORY dd gfasrateur BUptegcidneshprésenieantune Auanié des2 8l gepartiespa peide de
resine durcissant & |'acide, par rapport au taux de solides total de ladite
conposi ti dh. P15d§ selg Bine des revendisptions 138, darglegur! jagigmipositign A reviterpat pholpsensible
corrposi tion H@t'?"ée%@ M?rc§é°b P‘é%,se‘ﬁ‘t"é g%@tbeuruﬂ'@toacade. et 80 a2 75 po'urcent en Pguds dudit

systéme de résine durcissant a I'acide, par rapport au taux de solides total de ladite composition.

55 !
9. Procédé selon la revendication 1, dans lequel la composition de revétement s présente sous une
forme photorésistante contenant une résine novolaque et un générateur photoacide & base de
naphtoquinone diazide dissous dans un solvant approprié, 5 & 50 parties en poids d'aminoplaste
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rme “phot or esi stante contenant une resine novol aque et m

ot oaci de & base de napht oqui none di azi de di ssous em Mi”ﬂ
Ppproprie, 5 & 50 parties en. poi depd wmgizdgphaste 22 mm"‘ aci de
g d'un conpose generateur de formal déhyde, par rapport a oo" parti*es en
pi ds de la resine novol aque, etant incorpor~es dans |la conposition. 10.
¥ ocedd sel @ficigsantfelagide oy dyreentirosét déodiateut di fopmalabhyrs. bae uedrt 4 100mMaYyes pasiede
ne resol ut AR r¢Fing Aovolaaye. €rant incorporées dprisda eampesition. 11. Un procede de formati on
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T
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er bi ndUAY Pdriahrerbled EﬂiﬁfgﬁreQﬂé%&hd'ﬁ\fséhsMﬁil%é&ﬁden%d@reﬁbgmmwes auf einer Substrat-
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eschi cht ung sy sisaphvmaseinaithg Besdhichtingetsabbadetzarigaieatdil, aadne eﬁb&t(hhreikrﬁlaiprastc)
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S derf®Film r?f‘?‘°581‘§‘ﬂ§?é_:$'lﬁla|“é’°f teaipbariache; ksame Str

i edeér bel i chtfefn Efezi %15 i @ "éﬁ"’Flefzﬁ‘r%dt"c'élaﬁll?PteMFsr F'HEHQLB'Eﬂn%“’"a far
bnt wi ckel t; kAR SEYLNeiWRs Bi I d auf der Subst rat oberf | ~che erzeugt

13232 EB;LerBel ?%ggr%eg%hvgsr Snjﬂd Luqink stra begl %f erzeu r&& rt S'les r}g rer‘iﬁ Ftte en
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fen Verbl ei bengiy, élv.%d?ﬁeﬁrch?dt Dr%rdeQd Lt&‘te m«‘ﬁ &H%r 9
Bo i) GodthEXE Bitc? ¥R | dof Burs RSt h@ e%hf %hlﬁﬁénénnae\é%&birﬂaﬁﬁigﬁjen
Fi | mwi eder bel Biidas & aerElind AR e%wa?aahuaﬂg luRd B41sSenlided! varbibiNEABEN im3 AR
T' | mauf 70 bi gypkdflodertiBEné/ e iverbidibendt Eif YhiPEindd @dlie Al SRIMIER wirksam\SRBIung A6
A nopk ast har z pRiuA Sinék SheitsrE Biuriniatnisn BiRIeSih NerbielBerdé® ihi NaddbrbelicitstCnd das
Har nst of f or mal eladity edia 1@tele Bikt ifiakibleibéddiers FilnVaul Fabis €20 T@karmnspruch 1 oder 2,
wobei di e reaktiven Wasserstoff enthaltende Verbindung ein alkalilosli ches
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