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ABSTRACT 

The present invention relates to a novel photoactive com 
pounds that can be used in formulating photoresist compo 
sitions. 
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PHOTOACTIVE COMPOUNDS 

CROSS-REFERENCE TO RELATED 
APPLICATION 

0001. This is a divisional of U.S. application Ser. No. 
10/439,753, filed May 16, 2003, the contents of which are 
hereby incorporated herein by reference. 

FIELD OF INVENTION 

0002 The present invention relates to a novel photoactive 
compounds useful in photoresist compositions in the field of 
microlithography, and especially useful for imaging nega 
tive and positive patterns in the production of semiconductor 
devices, as well as photoresist compositions and processes 
for imaging photoresists. 

BACKGROUND OF THE INVENTION 

0003 Photoresist compositions are used in microlithog 
raphy processes for making miniaturized electronic compo 
nents such as in the fabrication of computer chips and 
integrated circuits. Generally, in these processes, a thin 
coating of film of a photoresist composition is first applied 
to a Substrate material. Such as silicon wafers used for 
making integrated circuits. The coated Substrate is then 
baked to evaporate any solvent in the photoresist composi 
tion and to fix the coating onto the Substrate. The photoresist 
coated on the Substrate is next Subjected to an image-wise 
exposure to radiation. 
0004 The radiation exposure causes a chemical transfor 
mation in the exposed areas of the coated surface. Visible 
light, ultraviolet (UV) light, electron beam and X-ray radiant 
energy are radiation types commonly used today in microli 
thographic processes. After this image-wise exposure, the 
coated substrate is treated with a developer solution to 
dissolve and remove either the radiation exposed or the 
unexposed areas of the photoresist. The trend toward the 
miniaturization of semiconductor devices has led to the use 
of new photoresists that are sensitive at lower and lower 
wavelengths of radiation and has also led to the use of 
sophisticated multilevel systems to overcome difficulties 
associated with Such miniaturization. 

0005 There are two types of photoresist compositions: 
negative-working and positive-working. The type of photo 
resist used at a particular point in lithographic processing is 
determined by the design of the semiconductor device. 
When negative-working photoresist compositions are 
exposed image-wise to radiation, the areas of the photoresist 
composition exposed to the radiation become less soluble to 
a developer solution (e.g. a cross-linking reaction occurs) 
while the unexposed areas of the photoresist coating remain 
relatively soluble to such a solution. Thus, treatment of an 
exposed negative-working resist with a developer causes 
removal of the non-exposed areas of the photoresist coating 
and the creation of a negative image in the coating, thereby 
uncovering a desired portion of the underlying Substrate 
Surface on which the photoresist composition was deposited. 
0006. On the other hand, when positive-working photo 
resist compositions are exposed image-wise to radiation, 
those areas of the photoresist composition exposed to the 
radiation become more soluble to the developer solution 
(e.g. a rearrangement reaction occurs) while those areas not 
exposed remain relatively insoluble to the developer solu 
tion. Thus, treatment of an exposed positive-working pho 
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toresist with the developer causes removal of the exposed 
areas of the coating and the creation of a positive image in 
the photoresist coating. Again, a desired portion of the 
underlying Surface is uncovered. 

0007 Photoresist resolution is defined as the smallest 
feature, which the resist composition can transfer from the 
photomask to the Substrate with a high degree of image edge 
acuity after exposure and development. In many leading 
edge manufacturing applications today, photoresist resolu 
tion on the order of less than one-half micron are necessary. 
In addition, it is almost always desirable that the developed 
photoresist wall profiles be near vertical relative to the 
substrate. Such demarcations between developed and unde 
veloped areas of the resist coating translate into accurate 
pattern transfer of the mask image onto the Substrate. This 
becomes even more critical as the push toward miniaturiza 
tion reduces the critical dimensions on the devices. In cases 
where the photoresist dimensions have been reduced to 
below 150 nm, the roughness of the photoresist patterns has 
become a critical issue. Edge roughness, commonly known 
as line edge roughness, is typically observed for line and 
space patterns as roughness along the photoresist line, and 
for contact holes as side wall roughness. Edge roughness can 
have adverse effects on the lithographic performance of the 
photoresist, especially in reducing the critical dimension 
latitude and also in transferring the line edge roughness of 
the photoresist to the substrate. Hence, photoresists that 
minimize edge roughness are highly desirable. 

0008 Photoresists sensitive to short wavelengths, 
between about 100 nm and about 300 nm are often used 
where subhalfmicron geometries are required. Particularly 
preferred are photoresists comprising non-aromatic poly 
mers, a photoacid generator, optionally a dissolution inhibi 
tor, and solvent. 

0009 High resolution, chemically amplified, deep ultra 
violet (100-300 nm) positive and negative tone photoresists 
are available for patterning images with less than quarter 
micron geometries. To date, there are three major deep 
ultraviolet (UV) exposure technologies that have provided 
significant advancement in miniaturization, and these use 
lasers that emit radiation at 248 nm, 193 nm and 157 nm. 
Photoresists used in the deep UV typically comprise a 
polymer which has an acid labile group and which can 
deprotect in the presence of an acid, a photoactive compo 
nent which generates an acid upon absorption of light, and 
a solvent. 

0010 Photoresists for 248 nm have typically been based 
on Substituted polyhydroxystyrene and its copolymers. Such 
as those described in U.S. Pat. No. 4,491,628 and U.S. Pat. 
No. 5,350,660. On the other hand, photoresists for 193 nm. 
exposure require non-aromatic polymers, since aromatics 
are opaque at this wavelength. U.S. Pat. No. 5,843,624 and 
GB 2.320,718 disclose photoresists useful for 193 nm expo 
Sure. Generally, polymers containing alicyclic hydrocarbons 
are used for photoresists for exposure below 200 nm. 
Alicyclic hydrocarbons are incorporated into the polymer 
for many reasons, primarily since they have relatively high 
carbon:hydrogen ratios which improve etch resistance, they 
also provide transparency at low wavelengths and they have 
relatively high glass transition temperatures. Photoresists 
sensitive at 157 nm have been based on fluorinated poly 
mers, which are known to be substantially transparent at that 
wavelength. Photoresists derived from polymers containing 
fluorinated groups are described in WO 00/67072 and WO 
OOf 17712. 
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0011. The polymers used in a photoresist are designed to 
be transparent to the imaging wavelength, but on the other 
hand, the photoactive component has been typically 
designed to be absorbing at the imaging wavelength to 
maximize photosensitivity. The photosensitivity of the pho 
toresist is dependent on the absorption characteristics of the 
photoactive component, the higher the absorption, the less 
the energy required to generate the acid, and the more 
photosensitive is the photoresist. 

SUMMARY OF THE INVENTION 

0012. The present invention relates to a compound of the 
formula 

Y Air 

where Ar is selected from 

R2A R4A, 

R3A 

naphthyl, or anthryl; 
Y is selected from 

-- 

R-S-R. A., 

I+ A 

RIB R5B 

A 

R2B R4B, I'-naphtyl, 

R3B 
W 

A 

- IT-anthryl, o==o 

it. 
where W is selected from 

OE i EO f 
(C(X2)2)m CHX3 

RC RSC and RID R5D 

R2C R4C R2D R4D 

R3C R3D 
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R1A, RB Ric, R2A R2B R2c, R2D R3A. R3B: Rac, R3D. 
R4A Rap Rac, R4D, RSA, RSB and Rsc, are each indepen 
dently selected from Z, hydrogen, Co straight or branched 
alkyl chain optionally containing one or more O atoms, 
Cs-so monocyclic, bicyclic, or tricyclic alkyl group, Cs so 
cyclic alkylcarbonyl group, Cs-so aryl group, Cs-so aralkyl 
group, arylcarbonylmethylene group, Co straight or 
branched alkoxy chain, nitro, cyano, tresyl, or hydroxyl, 
either (i) one of R or Rs is nitro with the other being 
selected from hydrogen, Co straight or branched alkyl 
chain optionally containing one or more O atoms, Cs so 
monocyclic, bicyclic, or tricyclic alkyl group, Cs-so cyclic 
alkylcarbonyl group, Cs-so aryl group, Cs-so aralkyl group. 
arylcarbonylmethylene group, cyano, or hydroxyl or (ii) 
both of R and Rs are nitro; R and R7 are each indepen 
dently selected from Co straight or branched alkyl chain 
optionally containing one or more O atoms, Cs so monocy 
clic, bicyclic, or tricyclic alkyl group, Cs so cyclic alkylcar 
bonyl group, Cs-so aryl group, Cs-so aralkyl group, arylcar 
bonylmethylene group, nitro, cyano, or hydroxyl or R and 
R, together with the Satom to which they are attached form 
a 5-, 6-, or 7-membered Saturated or unsaturated ring option 
ally containing one or more O atoms which can be unsub 
stituted or substituted; T is a direct bond, a divalent Co 
straight or branched alkyl group optionally containing one or 
more O atoms, divalent Cs so aryl group, divalent Cs-so 
aralkyl group, or divalent Cs-so monocyclic, bicyclic or 
tricyclic alkyl group; Z is —(V)-(C(X11)(X12)), O— 
C(=O)—Rs, where either (i) one of X11 or X12 is Co 
straight or branched alkyl chain containing at least one 
fluorine atom and the other is hydrogen, halogen, or Co 
straight or branched alkyl chain or (ii) both of X11 and X12 
are Co straight or branched alkyl chain containing at least 
one fluorine atom, V is a linkage group selected from a direct 
bond, a divalent Co straight or branched alkyl group 
optionally containing one or more O atoms, divalent Cs-so 
aryl group, divalent Cs-so aralkyl group, or divalent Cs-so 
monocyclic, bicyclic or tricyclic alkyl group; X2 is hydro 
gen, halogen, or Co straight or branched alkyl chain 
optionally containing one or more O atoms; R is a Co 
straight or branched alkyl chain optionally containing one or 
more O atoms, a Cs so monocyclic, bicyclic, or tricyclic 
alkyl group, or a Cs-so aryl group; X3 is hydrogen, C-2 
straight or branched alkyl chain, halogen, cyano, or 
—C(=O)-R, where Rso is selected from Co straight or 
branched alkyl chain optionally containing one or more O 
atoms or —O—Rs where Rs is hydrogen or Co straight 
or branched alkyl chain: j is 0 to 10; m is 0 to 10; and n is 
0 to 10, 

the Co straight or branched alkyl chain optionally con 
taining one or more O atoms, Co straight or branched 
alkyl chain, Co straight or branched alkoxy chain, Cs so 
monocyclic, bicyclic, or tricyclic alkyl group, Cs-so cyclic 
alkylcarbonyl group, Cs-so aralkyl group, Cs-so aryl group. 
naphthyl, anthryl, 5-, 6-, or 7-membered Saturated or unsat 
urated ring optionally containing one or more O atoms, or 
arylcarbonylmethylene group being unsubstituted or Substi 
tuted by one or more groups selected from the group 
consisting of Z, halogen, Co alkyl, Co cyclic alkyl, 
Calkoxy, C-20 cyclic alkoxy, di C1-20 alkylamino, dicy 
clic di Co alkylamino, hydroxyl, cyano, nitro, tresyl, OXo, 
aryl, aralkyl, oxygen atom, CFSOs, aryloxy, arylthio, and 
groups of formulae (II) to (VI): 
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(II) 

-o--or, 
R11 

(III) 
-O-C-OR 

O 

(IV) 

-O- OR13 

R15 O 
(V) 

-o-,-, 
R16 

(VI) 

--or, 
O 

Ro and Reach independently represent a hydrogen atom, 
a Co straight or branched alkyl chain optionally contain 
ing one or more O atoms, or a Cs so monocyclic, bicyclic, or 
tricyclic alkyl group, or Ro and R together can represent 
an alkylene group to form a five- or six-membered ring, 

R represents a Co straight or branched alkyl chain 
optionally containing one or more O atoms, a Cs-so mono 
cyclic, bicyclic, or tricyclic alkyl group, or a Cs so aralkyl 
group, or Ro and R together represent an alkylene group 
which forms a five- or six-membered ring together with the 
interposing —C O— group, the carbon atom in the ring 
being optionally Substituted by an oxygen atom, 

R represents a Co straight or branched alkyl chain 
optionally containing one or more O atoms or a Cs-so 
monocyclic, bicyclic, or tricyclic alkyl group, 

Ra and Rs each independently represent a hydrogen atom, 
a Co straight or branched alkyl chain optionally contain 
ing one or more O atoms or a Cs-so monocyclic, bicyclic, or 
tricyclic alkyl group, 

R represents a Co straight or branched alkyl chain 
optionally containing one or more O atoms, a Cs-so mono 
cyclic, bicyclic, or tricyclic alkyl group, a Cs-so aryl group. 
or a Cs-so aralkyl group, and 

R, represents Co straight or branched alkyl chain option 
ally containing one or more O atoms, a Cs so monocyclic, 
bicyclic, or tricyclic alkyl group, a Cs-so aryl group, a Cs-so 
aralkyl group, the group —Si(R)-R7, or the group 
—O—Si(R)-R7, the Co straight or branched alkyl 
chain optionally containing one or more O atoms, Cs-so 
monocyclic, bicyclic, or tricyclic alkyl group, Cs so aryl 
group, and Cs-so aralkyl group being unsubstituted or Sub 
stituted as above; and A is an anion. 
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0013 In certain embodiments, Ar is 

RIA R5A -- 

and Y is R-i- A. 
T 

R2A R4A 

R3A 

0014) In other embodiments, R and R, are each inde 
pendently selected from Co straight or branched alkyl 
chain optionally containing one or more O atoms or Cs so 
aryl group and each of RA, R2A, R3A R4A, and RSA are 
independently selected from Z, hydrogen, or Co straight 
or branched alkyl chain optionally containing one or more O 
atoms, the Co straight or branched alkyl chain optionally 
containing one or more O atoms or Cs-so aryl group being 
unsubstituted or substituted. 

0015. In further embodiments, either one of RA, RA. 
R3A. R.A. or RSA is Z. 
0016. In further embodiments, R. and R are each inde 
pendently Co straight or branched alkyl chain optionally 
containing one or more O atoms, RA is Z and either 

0017) 
0018) each of RA, RA, and R4A are hydrogen and Rs. A 

is Co straight or branched alkyl chain optionally 
containing one or more O atoms; 

0019 each of RA, RA, and Rs are hydrogen and RA 
is Co straight or branched alkyl chain optionally 
containing one or more O atoms; 

0020 each of RA, RA, and Rs are hydrogen and RA 
is Co straight or branched alkyl chain optionally 
containing one or more O atoms; 

0021 each of RA, RA, and Rs are hydrogen and RA 
is Co straight or branched alkyl chain optionally 
containing one or more O atoms; 

0022 each of RA and Rs are hydrogen and RA and 
RA are Co straight or branched alkyl chain option 
ally containing one or more O atoms; 

0023 each of RA and Rs are hydrogen and RA and 
RA are Co straight or branched alkyl chain option 
ally containing one or more O atoms; 

0024 each of RA and Ra are hydrogen and RA and 
Rs are Co straight or branched alkyl chain option 
ally containing one or more O atoms; 

0025 each of RA and Rs are hydrogen and RA and 
RA are Co straight or branched alkyl chain option 
ally containing one or more O atoms; 

0026 each of RA and Ra are hydrogen and RA and 
Rs are Co straight or branched alkyl chain option 
ally containing one or more O atoms; 

0027 each of RA and R2 are hydrogen and Ra and 
Rs are Co straight or branched alkyl chain option 
ally containing one or more O atoms; 

0028) Rs is hydrogen and RA R2A and R4A are Co 
straight or branched alkyl chain optionally containing 
one or more O atoms; 

each of RA, R2A, RA, and Rs are hydrogen; 
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0029) R4A is hydrogen and RA R2A and Rs are Co 
Straight or branched alkyl chain optionally containing 
one or more O atoms; 

0030) R2A is hydrogen and RA, RA and Rs are Co 
straight or branched alkyl chain optionally containing 
one or more O atoms; 

0031) RA is hydrogen and R.A. R. and Rs are Co 
Straight or branched alkyl chain optionally containing 
one or more O atoms; or 

0032 each of RA, R2A, RA, and Rs are C-2 straight 
or branched alkyl chain optionally containing one or 
more O atoms, 

0033 where the Co straight or branched alkyl chain 
optionally containing one or more O atoms is unsub 
stituted or substituted. 

0034) In further embodiments, R. and R are each inde 
pendently Cs-so aryl group, RA is Z and either 

0035) each of R.A. R.A. R.A. and Rs are hydrogen; 
0036) each of R.A. R.A. and RA are hydrogen and Rs. 
is C20 straight or branched alkyl chain optionally 
containing one or more O atoms; 

0037 each of RA, RA, and Rs are hydrogen and RA 
is Co straight or branched alkyl chain optionally 
containing one or more O atoms; 

0038) each of RA, RA, and Rs are hydrogen and RA 
is C20 straight or branched alkyl chain optionally 
containing one or more O atoms; 

0039) each of R.A. R.A. and Rs are hydrogen and RA 
is C20 straight or branched alkyl chain optionally 
containing one or more O atoms; 

0040) each of RA and Rs are hydrogen and RA and 
R2A are Co straight or branched alkyl chain option 
ally containing one or more O atoms; 

0041) each of RA and Rs are hydrogen and RA and 
RA are Co straight or branched alkyl chain option 
ally containing one or more O atoms; 

0042) each of R2A and R4A are hydrogen and RA and 
Rs are Co straight or branched alkyl chain option 
ally containing one or more O atoms; 

0043) each of RA and Rs are hydrogen and R and 
RA are C-2A Straight or branched alkyl chain option 
ally containing one or more O atoms; 

0044) each of RA and Ra are hydrogen and R and 
Rs are Co straight or branched alkyl chain option 
ally containing one or more O atoms; 

0045 each of RA and R2A are hydrogen and Ra and 
Rs are Co straight or branched alkyl chain option 
ally containing one or more O atoms; 

0046 Rsa is hydrogen and RA, RA and Ra are Co 
Straight or branched alkyl chain optionally containing 
one or more O atoms; 

0047 RA is hydrogen and R.A. R. and Rs are Co 
straight or branched alkyl chain optionally containing 
one or more O atoms; 

0048 R2A is hydrogen and RA, RA and Rs are Co 
Straight or branched alkyl chain optionally containing 
one or more O atoms; 
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0049) RA is hydrogen and R.A. R. and Rs are Co 
straight or branched alkyl chain optionally containing 
one or more O atoms; or 

0050) each of RA, RA, RA, and Rs are Co straight 
or branched alkyl chain optionally containing one or 
more O atoms, 

0051) where the Co straight or branched alkyl chain 
optionally containing one or more O atoms is unsub 
stituted or substituted. 

0052. In other embodiments, Ar is 

RIA R5A 

R2A R4A 

R3A 

and Y is 

I+ A 

RIB R5B 

R2B R4B. 

R3B 

0053) In further embodiments, either one of R. R. 
RB, RE, or Rs is Z or hydrogen. 
0054 
0055 each of RA, RA, RA, and Rs are hydrogen; 
0056) each of RA, RA, and Rare hydrogen and Rs. 

is Co straight or branched alkyl chain optionally 
containing one or more O atoms; 

0057) each of R.A. R.A. and Rs are hydrogen and RA 
is Co straight or branched alkyl chain optionally 
containing one or more O atoms; 

0058) each of RA, RA, and Rs are hydrogen and RA 
is Co straight or branched alkyl chain optionally 
containing one or more O atoms; 

0059) each of R2A, RA, and Rs are hydrogen and RA 
is Co straight or branched alkyl chain optionally 
containing one or more O atoms; 

0060) each of RA and Rs are hydrogen and RA and 
R2A are C-20 straight or branched alkyl chain option 
ally containing one or more O atoms; 

0061 each of R and Rs are hydrogen and RA and 
R4A are C-20 straight or branched alkyl chain option 
ally containing one or more O atoms; 

0062) each of R2A and R4A are hydrogen and RA and 
Rs are Co straight or branched alkyl chain option 
ally containing one or more O atoms; 

In further embodiments, RA is Z and either 
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0063 each of RA and Rs are hydrogen and RA and 
RA are Co straight or branched alkyl chain option 
ally containing one or more O atoms; 

0064 each of RA and RA are hydrogen and RA and 
Rs are Co straight or branched alkyl chain option 
ally containing one or more O atoms; 

0065 each of RA and R2 are hydrogen and Ra and 
Rs are Co straight or branched alkyl chain option 
ally containing one or more O atoms; 

0066 Rs is hydrogen and RA R2A and R4A are Co 
straight or branched alkyl chain optionally containing 
one or more O atoms; 

0067 RA is hydrogen and RA, RA and Rs are Co 
straight or branched alkyl chain optionally containing 
one or more O atoms; 

0068 R2A is hydrogen and RA, RA and RSA are C-20 
straight or branched alkyl chain optionally containing 
one or more O atoms; 

0069 RA is hydrogen and RA, RA and Rs are Co 
straight or branched alkyl chain optionally containing 
one or more O atoms; or 

0070 each of RA, RA, RA, and Rs are Co straight 
or branched alkyl chain optionally containing one or 
more O atoms, 

wherein the Co straight or branched alkyl chain option 
ally containing one or more O atoms is unsubstituted or 
Substituted. 

0071) 
either 

0072) 
0073 each of RB, RE, and Ra are hydrogen and Rs. 

is Co straight or branched alkyl chain optionally 
containing one or more O atoms; 

0074 each of R. R. and Rs are hydrogen and Rai 
is Co straight or branched alkyl chain optionally 
containing one or more O atoms; 

0075 each of RB, RE, and Rs are hydrogen and R 
is Co straight or branched alkyl chain optionally 
containing one or more O atoms; 

0076 each of R. Ra, and Rs are hydrogen and RB 
is Co straight or branched alkyl chain optionally 
containing one or more O atoms; 

0077 each of R and Rs are hydrogen and R and 
R2 are Co straight or branched alkyl chain option 
ally containing one or more O atoms; 

0078 each of R and Rs are hydrogen and R and 
Ra are Co straight or branched alkyl chain option 
ally containing one or more O atoms; 

0079 each of R and Ra are hydrogen and R and 
Rs are Co straight or branched alkyl chain option 
ally containing one or more O atoms; 

0080 each of R and Rs are hydrogen and R and 
Ra are Co straight or branched alkyl chain option 
ally containing one or more O atoms; 

0081 each of R and Ra are hydrogen and RE and 
Rs are Co straight or branched alkyl chain option 
ally containing one or more O atoms; 

In further embodiments, R is Z or hydrogen and 

each of RB, R2B Rap, and Rs are hydrogen; 
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0082 each of R and R2 are hydrogen and Ra and 
Rs are Co straight or branched alkyl chain option 
ally containing one or more O atoms; 

0083) Rs is hydrogen and RB R2B and Rae are C-20 
straight or branched alkyl chain optionally containing 
one or more O atoms; 

0084) Rab is hydrogen and RB R2B and Rs are C-20 
straight or branched alkyl chain optionally containing 
one or more O atoms; 

0085 R2B is hydrogen and RB Rai and Rs are C-20 
straight or branched alkyl chain optionally containing 
one or more O atoms; 

0086) R is hydrogen and R2B Rai and Rs are Co 
straight or branched alkyl chain optionally containing 
one or more O atoms; or 

0087 each of R. R. R. and Rs are Co straight 
or branched alkyl chain optionally containing one or 
more O atoms, 

0088 where the Co straight or branched alkyl chain 
optionally containing one or more O atoms is unsub 
stituted or substituted. 

0089. In other embodiments, Ar is 

RIA R5A 

R2A R4A. 

R3A 

Y is 

y 
OE i EO 

it. 
and W is 

O = EO 
(C(X2)2)m 

RC R5C 

R2C R4C. 

R3C 
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0090. Further embodiments include those where R is Z 
and RA, R2A, RA, and Rs are as described above. In 
further embodiments, X2 is selected from hydrogen, methyl 
or perfluoromethyl and m is 1. In further embodiments, R 
is Z or hydrogen with either 

0091 each of R. Rae, and Rs are hydrogen and R 
is Co straight or branched alkyl chain optionally 
containing one or more O atoms; 

0092 each of R2, Ra, and Rs are hydrogen and R. 
is Co straight or branched alkyl chain optionally 
containing one or more O atoms; 

0093 each of Ra and Rs are hydrogen and R and 
R2 are Co straight or branched alkyl chain option 
ally containing one or more O atoms; 

0094 each of R and Rs are hydrogen and R and 
Rae are Co straight or branched alkyl chain option 
ally containing one or more O atoms; 

0095 each of R and Ra are hydrogen and R and 
Rs are Co straight or branched alkyl chain option 
ally containing one or more O atoms; 

0096 each of R and Rs are hydrogen and R and 
Rae are Co straight or branched alkyl chain option 
ally containing one or more O atoms; 

0097 each of R and Ra are hydrogen and R and 
Rs are Co straight or branched alkyl chain option 
ally containing one or more O atoms; 

0098 each of R and R are hydrogen and Ra and 
Rs are Co straight or branched alkyl chain option 
ally containing one or more O atoms; 

0099 Rs is hydrogen and R, R2 and Rae are Co 
straight or branched alkyl chain optionally containing 
one or more O atoms; 

0100 R is hydrogen and R. R. and Rs are Co 
straight or branched alkyl chain optionally containing 
one or more O atoms; 

0101 R2c is hydrogen and Ric, Rae and Rsc are C-20 
straight or branched alkyl chain optionally containing 
one or more O atoms; 

0102) Ric is hydrogen and R2c, Rae and Rsc are C-20 
straight or branched alkyl chain optionally containing 
one or more O atoms; or each of R, R2, Ra, and 
R are C straight or branched alkyl chain optionally 
containing one or more O atoms, 

0.103 where the Co straight or branched alkyl chain 
optionally containing one or more O atoms is unsub 
stituted or substituted. 

0104. In still further embodiments, W is 
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0105. In certain embodiments, one of R or Rs is nitro 
with the other being selected from hydrogen, Co straight 
or branched alkyl chain optionally containing one or more O 
atoms, Cs so monocyclic, bicyclic, or tricyclic alkyl group, 
Cs-so cyclic alkylcarbonyl group, Cs-so aryl group, Cs-so 
aralkyl group, arylcarbonylmethylene group, cyano, or 
hydroxyl, the Co straight or branched alkyl chain option 
ally containing one or more O atoms, Cs-so monocyclic, 
bicyclic, or tricyclic alkyl group, Cs so cyclic alkylcarbonyl 
group, Cs-so aryl group, Cs so aralkyl group, and arylcarbo 
nylmethylene group being unsubstituted or Substituted and 
either of R. R. or R is Z or hydrogen. In other 
embodiments, both of R and Rs are nitro. 

0106 In other embodiments, R is Z and either 
0.107 each of R. R. and Ra are independently 
hydrogen or Co straight or branched alkyl chain 
optionally containing one or more O atoms and Rs is 
nitro, 

0108) each of R. Ra, and Rs are independently 
hydrogen or Co straight or branched alkyl chain 
optionally containing one or more O atoms and R is 
nitro; or 

0.109 each of R, and Ra are independently hydro 
gen or Co straight or branched alkyl chain optionally 
containing one or more O atoms and R and Rs are 
nitro, 

0110 where the Co straight or branched alkyl chain 
optionally containing one or more O atoms is unsub 
stituted or substituted. 

0111. In yet other embodiments, Ar is either naphthyl or 
anthryl, each of which can be unsubstituted or substituted, 
and Y and W and the respective substituents are as described 
above. 

0112 Examples of A, the anion, include those com 
monly found with photoacid generators and can include, for 
example, CFSO, CHFSO, CHSO, CC1SO, 
CFSO, CHFSO, CFSO, pentafluorobenzene sul 
fonate, (RSO)C and (RSO)N, wherein each Rf is 
independently selected from the group consisting of highly 
fluorinated or perfluorinated alkyl or fluorinated aryl radicals 
and may be cyclic, when a combination of any two RF groups 
are linked to form a bridge, further, the Rf alkyl chains 
contain from 1-20 carbon atoms and may be straight, 
branched, or cyclic, such that divalent oxygen, trivalent 
nitrogen or hexavalent Sulfur may interrupt the skeletal 
chain, further when Rf contains a cyclic structure, Such 
structure has 5 or 6 ring members, optionally, 1 or 2 of which 
are heteroatoms. Examples include (CFSO)N, 
(CFSO)N, (CFSO)C. (CFSO)C, 
(CFSO)N, (CFSO) (CFSO)N, (CFSO),C, 
(CFSO)C. (CFSO) (CFSO)C, 
(CFSO) (CFSO)C, (CFSO) (CFSO)N, 
(CF).NCFSON, (CF).NCFSOC (SOCF), 
(3,5-bis(CF)CH)SONSOCF, CFSOC (SOCF), 
CFSONSOCF, 
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FC-SO SO2 
A V F: FC N SOCF 
V / Fd FC-SO, NSO, 

FC-CF 
M V 

O N-CFSONSOCF, 
FC -CF 

FC-CF 
M V 
O N-CFSOC (SOCF) 

FC -CF 

R2C RC 

R3C (ex.--0 
O 

R4C RSC 

where Ric, R2, Rao, Rao, Rsc, X2, and m are as disclosed 
above. 

0113. The present invention also relates to photoresist 
compositions useful for imaging in deep UV comprising a) 
a polymer containing an acid labile group, and, b) a com 
pound of the present invention, which optionally contains 
another photoactive compound. 

0114. The invention also relates to a process for imaging 
a photoresist comprising the steps of a) coating a substrate 
with the novel photoresist composition, b) baking the sub 
strate to Substantially remove the solvent, c) image-wise 
exposing the photoresist coating, d) post-exposure baking 
the photoresist coating, and e) developing the photoresist 
coating with an aqueous alkaline solution. 

DETAILED DESCRIPTION OF THE 
INVENTION 

0115 The present invention relates to a compound of the 
formula 

Y Air 

where Ar is selected from 

naphthyl, or anthryl; 
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Y is selected from 

I+ A 

-- RB RSB 

R.-- A. s 
T 

R2B R4B 

R3B 

A A y 
I'-naphtyl, - I'-anthryl, o==o 

o 
where W is selected from 

o==o f 
(COX2)2) CHX3 

RIC RSC and RID RSD 

R2C R4C R2D R4D 

R3C R3D 

R1A, RB Ric, R2A R2B R2c, R2D R3A. R3B: Rac, R3D. 
R4A Rap Rac, R4D, RSA, RSB and Rsc, are each indepen 
dently selected from Z, hydrogen, Co straight or branched 
alkyl chain optionally containing one or more O atoms, 
C. monocyclic, bicyclic, or tricyclic alkyl group, Cs-so 
cyclic alkylcarbonyl group, Cs-so aryl group, Cs-so aralkyl 
group, arylcarbonylmethylene group, Co straight or 
branched alkoxy chain, nitro, cyano, tresyl, or hydroxyl, 
either (i) one of R or Rs is nitro with the other being 
selected from hydrogen, Co straight or branched alkyl 
chain optionally containing one or more O atoms, Cs so 
monocyclic, bicyclic, or tricyclic alkyl group, Cs-so cyclic 
alkylcarbonyl group, Cs-so aryl group, Cs-so aralkyl group. 
arylcarbonylmethylene group, cyano, or hydroxyl or (ii) 
both of R and Rs are nitro; R and R7 are each indepen 
dently selected from Co straight or branched alkyl chain 
optionally containing one or more O atoms, Cs so monocy 
clic, bicyclic, or tricyclic alkyl group, Cs so cyclic alkylcar 
bonyl group, Cs-so aryl group, Cs-so aralkyl group, arylcar 
bonylmethylene group, nitro, cyano, or hydroxyl or R and 
R, together with the Satom to which they are attached form 
a 5-, 6-, or 7-membered Saturated or unsaturated ring option 
ally containing one or more O atoms which can be unsub 
stituted or Substituted; T is a direct bond, a divalent Co 
straight or branched alkyl group optionally containing one or 
more O atoms, divalent Cs-so aryl group, divalent Cs-so 
aralkyl group, or divalent Cs-so monocyclic, bicyclic or 
tricyclic alkyl group; Z is —(V)-(C(X11)(X12)), O— 
C(=O)—Rs, where either (i) one of X11 or X12 is Co 
straight or branched alkyl chain containing at least one 
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fluorine atom and the other is hydrogen, halogen, or Co 
straight or branched alkyl chain or (ii) both of X11 and X12 
are Co straight or branched alkyl chain containing at least 
one fluorine atom, V is a linkage group selected from a direct 
bond, a divalent Co straight or branched alkyl group 
optionally containing one or more O atoms, divalent Cs-so 
aryl group, divalent Cs-so aralkyl group, or divalent Cs-so 
monocyclic, bicyclic or tricyclic alkyl group; X2 is hydro 
gen, halogen, or Co straight or branched alkyl chain 
optionally containing one or more O atoms; R is a Co 
straight or branched alkyl chain optionally containing one or 
more O atoms, a Cs so monocyclic, bicyclic, or tricyclic 
alkyl group, or a Cs-so aryl group; X3 is hydrogen, Co 
straight or branched alkyl chain, halogen, cyano, or 
—C(=O)—R, where Rso is selected from C-2 straight or 
branched alkyl chain optionally containing one or more O 
atoms or —O—Rs where Rs is hydrogen or Co straight 
or branched alkyl chain: j is 0 to 10; m is 0 to 10; and n is 
0 to 10, 

the Co straight or branched alkyl chain optionally con 
taining one or more O atoms, Co straight or branched 
alkyl chain, C-20 straight or branched alkoxy chain, Cs-so 
monocyclic, bicyclic, or tricyclic alkyl group, Cs-so cyclic 
alkylcarbonyl group, Cs-so aralkyl group, Cs-so aryl group. 
naphthyl, anthryl, 5-, 6-, or 7-membered Saturated or unsat 
urated ring optionally containing one or more O atoms, or 
arylcarbonylmethylene group being unsubstituted or Substi 
tuted by one or more groups selected from the group 
consisting of Z, halogen, C-2 alkyl, C-2 cyclic alkyl, 
C, alkoxy, C-20 cyclic alkoxy, di C.20 alkylamino, dicy 
clic diCo alkylamino, hydroxyl, cyano, nitro, tresyl, Oxo, 
aryl, aralkyl, oxygen atom, CFSOs, aryloxy, arylthio, and 
groups of formulae (II) to (VI): 

(II) 

-o--or, 
R11 

(III) 

-o-o-o: 
O 

(IV) 

. 
-O- --or, 

R15 O 
(V) 

R16 

-o-,-, 
R16 

(VI) 
-C-OR 

O 

Ro and Reach independently represent a hydrogen atom, 
a Co straight or branched alkyl chain optionally contain 
ing one or more O atoms, or a Cs so monocyclic, bicyclic, or 
tricyclic alkyl group, or Ro and R together can represent 
an alkylene group to form a five- or six-membered ring, 

Mar. 6, 2008 

R represents a C-2 straight or branched alkyl chain option 
ally containing one or more O atoms, a Cs so monocyclic, 
bicyclic, or tricyclic alkyl group, or a Cs-so aralkyl group, or 
Ro and R together represent an alkylene group which 
forms a five- or six-membered ring together with the inter 
posing —C-O group, the carbon atom in the ring being 
optionally Substituted by an oxygen atom, 
R represents a Co straight or branched alkyl chain 
optionally containing one or more O atoms or a Cs-so 
monocyclic, bicyclic, or tricyclic alkyl group, 
Ra and Rs each independently represent a hydrogen atom, 
a Co straight or branched alkyl chain optionally contain 
ing one or more O atoms or a Cs so monocyclic, bicyclic, or 
tricyclic alkyl group, 
R represents a Co straight or branched alkyl chain 
optionally containing one or more O atoms, a Cs-so mono 
cyclic, bicyclic, or tricyclic alkyl group, a Cs-so aryl group. 
or a Cs-so aralkyl group, and 
R7 represents Co straight or branched alkyl chain option 
ally containing one or more O atoms, a Cs so monocyclic, 
bicyclic, or tricyclic alkyl group, a Cs-so aryl group, a Cs-so 
aralkyl group, the group —Si(R)-R7, or the group 
—O—Si(R)-R7, the Co straight or branched alkyl 
chain optionally containing one or more O atoms, Cs so 
monocyclic, bicyclic, or tricyclic alkyl group, Cs so aryl 
group, and Cs-so aralkyl group being unsubstituted or Sub 
stituted as above; and A is an anion. 

0116. In certain embodiments, Ar is 

RIA R5A -- 
and Y is R-S-R. A. 

0.117) In other embodiments, R and R, are each inde 
pendently selected from Co straight or branched alkyl 
chain optionally containing one or more O atoms or Cs so 
aryl group and each of RA, R2A, R3A R4A, and RSA are 
independently selected from Z, hydrogen, or Co straight 
or branched alkyl chain optionally containing one or more O 
atoms, the Co straight or branched alkyl chain optionally 
containing one or more O atoms or Cs-so aryl group being 
unsubstituted or substituted. 

0118. In further embodiments, either one of RA, RA. 
Rsa R4A, or RSA is Z. 
0119). In further embodiments, R and R, are each inde 
pendently Co straight or branched alkyl chain optionally 
containing one or more O atoms, RA is Z and either 

0120 
0121 each of RA, RA, and RA are hydrogen and Rs. 

is Co straight or branched alkyl chain optionally 
containing one or more O atoms; 

0122) each of R.A. R.A. and Rs are hydrogen and R4A 
is Co straight or branched alkyl chain optionally 
containing one or more O atoms; 

each of RA, RA, RA, and Rs are hydrogen; 
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0123 each of RA, RA, and Rs are hydrogen and RA 
is Co straight or branched alkyl chain optionally 
containing one or more O atoms; 

0.124 each of RA, RA, and Rs are hydrogen and RA 
is Co straight or branched alkyl chain optionally 
containing one or more O atoms; 

0.125 each of R and Rs are hydrogen and RA and 
R2A are Co straight or branched alkyl chain option 
ally containing one or more O atoms; 

0.126 each of RA and Rs are hydrogen and RA and 
RA are Co straight or branched alkyl chain option 
ally containing one or more O atoms; 

0127 each of RA and RA are hydrogen and RA and 
Rs are Co straight or branched alkyl chain option 
ally containing one or more O atoms; 

0128 each of RA and Rs are hydrogen and RA and 
RA are Co straight or branched alkyl chain option 
ally containing one or more O atoms; 

0.129 each of RA and RA are hydrogen and RA and 
Rs are Co straight or branched alkyl chain option 
ally containing one or more O atoms; 

0.130 each of RA and R2 are hydrogen and Ra and 
Rs are Co straight or branched alkyl chain option 
ally containing one or more O atoms; 

0131) Rs is hydrogen and RA R2A and R4A are Co 
straight or branched alkyl chain optionally containing 
one or more O atoms; 

0132) R4A is hydrogen and RA R2A and RSA are C-20 
straight or branched alkyl chain optionally containing 
one or more O atoms; 

0133) R2A is hydrogen and RA, RA and RSA are C-20 
straight or branched alkyl chain optionally containing 
one or more O atoms; 

0134 RA is hydrogen and R2A, RA and Rs are Co 
straight or branched alkyl chain optionally containing 
one or more O atoms; or 

0135) each of RA, R2A, RA, and RSA are C-20 straight 
or branched alkyl chain optionally containing one or 
more O atoms, 

0.136 where the Co straight or branched alkyl chain 
optionally containing one or more O atoms is unsub 
stituted or substituted. 

0137 In further embodiments, R. and R are each inde 
pendently Cs-so aryl group, RA is Z and either 

0.138) 
0.139 each of RA, RA, and RA are hydrogen and Rs. 

is Co straight or branched alkyl chain optionally 
containing one or more O atoms; 

0140 each of RA, RA, and Rs are hydrogen and RA 
is Co straight or branched alkyl chain optionally 
containing one or more O atoms; 

0141 each of RA, RA, and Rs are hydrogen and RA 
is Co straight or branched alkyl chain optionally 
containing one or more O atoms; 

0.142 each of RA, RA, and Rs are hydrogen and RA 
is Co straight or branched alkyl chain optionally 
containing one or more O atoms; 

each of RA, RA, RA, and Rs are hydrogen; 
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0.143 each of RA and Rs are hydrogen and RA and 
R2A are Co straight or branched alkyl chain option 
ally containing one or more O atoms; 

0144 each of RA and Rs are hydrogen and RA and 
RA are Co straight or branched alkyl chain option 
ally containing one or more O atoms; 

0145 each of RA and Ra are hydrogen and RA and 
Rs are Co straight or branched alkyl chain option 
ally containing one or more O atoms; 

0146 each of RA and Rs are hydrogen and RA and 
RA are Co straight or branched alkyl chain option 
ally containing one or more O atoms; 

0147 each of RA and Ra are hydrogen and R and 
Rs are Co straight or branched alkyl chain option 
ally containing one or more O atoms; 

0.148 each of RA and R2 are hydrogen and Ra and 
Rs are Co straight or branched alkyl chain option 
ally containing one or more O atoms; 

0149 Rs is hydrogen and RA R2A and R4A are Co 
straight or branched alkyl chain optionally containing 
one or more O atoms; 

0150 R4A is hydrogen and RA R2A and Rs.A are C-20 
straight or branched alkyl chain optionally containing 
one or more O atoms; 

0151 R2A is hydrogen and RA, RA and Rs.A are C-20 
straight or branched alkyl chain optionally containing 
one or more O atoms; 

0152 RA is hydrogen and R2A, RA and Rs are Co 
straight or branched alkyl chain optionally containing 
one or more O atoms; or 

0153) each of R.A. R.A. R.A. and Rs Aare C-20 straight 
or branched alkyl chain optionally containing one or 
more O atoms, 

0154 where the Co straight or branched alkyl chain 
optionally containing one or more O atoms is unsub 
stituted or substituted. 

0.155) In other embodiments, Ar is 

RIA R5A 

R2A R4A 

R3A 

and Y is 

I+ A 

RB RSB 

R2B R4B. 

R3B 
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0156. In further embodiments, either one of R. R. 0.174. In further embodiments, R is Z or hydrogen and 
R.B. Rap, or Rs is Z or hydrogen. either 
0157. In further embodiments, R is Z and either 

0158 each of RA, RA, RA, and Rs are hydrogen; 
0159 each of RA, RA, and RA are hydrogen and Rs. 

is Co straight or branched alkyl chain optionally 
containing one or more O atoms; 

0.160 each of RA, RA, and Rs are hydrogen and RA 
is Co straight or branched alkyl chain optionally 
containing one or more O atoms; 

0.161 each of RA, RA, and Rs are hydrogen and RA 
is Co straight or branched alkyl chain optionally 
containing one or more O atoms; 

0162 each of RA, RA, and Rs are hydrogen and RA 
is Co straight or branched alkyl chain optionally 
containing one or more O atoms; 

0.163 each of RA and Rs are hydrogen and RA and 
R2A are Co straight or branched alkyl chain option 
ally containing one or more O atoms; 

0.164 each of R and Rs are hydrogen and RA and 
RA are Co straight or branched alkyl chain option 
ally containing one or more O atoms; 

0.165 each of RA and RA are hydrogen and RA and 
Rs are Co straight or branched alkyl chain option 
ally containing one or more O atoms; 

0166 each of RA and Rs are hydrogen and R2A and 
RA are Co straight or branched alkyl chain option 
ally containing one or more O atoms; 

0.167 each of RA and RA are hydrogen and RA and 
Rs are Co straight or branched alkyl chain option 
ally containing one or more O atoms; 

0168 each of RA and R are hydrogen and Ra and 
Rs are Co straight or branched alkyl chain option 
ally containing one or more O atoms; 

0169. RSA is hydrogen and RA R2A and R4A are C-20 
straight or branched alkyl chain optionally containing 
one or more O atoms; 

0170 R4A is hydrogen and RA R2A and RSA are C-20 
straight or branched alkyl chain optionally containing 
one or more O atoms; 

0171 RA is hydrogen and RA, RA and Rs are Co 
straight or branched alkyl chain optionally containing 
one or more O atoms; 

0172 RA is hydrogen and R2A, RA and RSA are C-20 
straight or branched alkyl chain optionally containing 
one or more O atoms; or 

0173 each of RA, R2A, RA, and RSA are C-20 straight 
or branched alkyl chain optionally containing one or 
more O atoms, 

wherein the Co straight or branched alkyl chain option 
ally containing one or more O atoms is unsubstituted or 
Substituted. 

0175 each of R. R. Rat, and Rs are hydrogen; 
0176 each of R. R. and Ra are hydrogen and Rs. 

is Co straight or branched alkyl chain optionally 
containing one or more O atoms; 

0177 each of R. R. and Rs are hydrogen and Rai 
is Co straight or branched alkyl chain optionally 
containing one or more O atoms; 

0.178 each of R. Ra, and Rs are hydrogen and R 
is Co straight or branched alkyl chain optionally 
containing one or more O atoms; 

0179 each of R. Ra, and Rs are hydrogen and R. 
is Co straight or branched alkyl chain optionally 
containing one or more O atoms; 

0180 each of R and Rs are hydrogen and R and 
R2 are Co straight or branched alkyl chain option 
ally containing one or more O atoms; 

0181 each of R and Rs are hydrogen and R and 
Ra are Co straight or branched alkyl chain option 
ally containing one or more O atoms; 

0182 each of R and Ra are hydrogen and R and 
Rs are Co straight or branched alkyl chain option 
ally containing one or more O atoms; 

0183 each of R and Rs are hydrogen and R and 
Ra are Co straight or branched alkyl chain option 
ally containing one or more O atoms; 

0.184 each of R and Ra are hydrogen and R and 
Rs are Co straight or branched alkyl chain option 
ally containing one or more O atoms; 

0185 each of R and R2 are hydrogen and Ra and 
Rs are Co straight or branched alkyl chain option 
ally containing one or more O atoms; 

0186 Rs is hydrogen and RB R2B and Rae are C-20 
straight or branched alkyl chain optionally containing 
one or more O atoms; 

0187 Rai is hydrogen and R. R. and Rs are Co 
straight or branched alkyl chain optionally containing 
one or more O atoms; 

0188 R2B is hydrogen and RB Rai and Rs are C-20 
straight or branched alkyl chain optionally containing 
one or more O atoms; 

0189 RB is hydrogen and R2B Rai and Rs are Co 
straight or branched alkyl chain optionally containing 
one or more O atoms; or 

0.190) each of RB, R2B Rab, and Rs are C-20 straight 
or branched alkyl chain optionally containing one or 
more O atoms, 

0191 where the Co straight or branched alkyl chain 
optionally containing one or more O atoms is unsub 
stituted or substituted. 
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0192 In other embodiments, Ar is 

RIA R5A 

R2A R4A. 

R3A 

Y is 

y 
O= i =O 

you 
and W is 

OR i EO 

(COX2)2) 

RIC RSC 

R2C R4C. 

R3C 

0193 Further embodiments include those where R is Z 
and RA, R2A, RA, and Rs are as described above. In 
further embodiments, X2 is selected from hydrogen, methyl 
or perfluoromethyl and m is 1. In further embodiments, R 
is Z or hydrogen with either 

0194 each of R. Rae, and Rs are hydrogen and R 
is Co straight or branched alkyl chain optionally 
containing one or more O atoms; 

0.195 each of R2, Ra, and Rs are hydrogen and R. 
is Co straight or branched alkyl chain optionally 
containing one or more O atoms; 

0.196 each of Ra and Rs are hydrogen and R and 
R are Co straight or branched alkyl chain option 
ally containing one or more O atoms; 

0197) each of R and Rs are hydrogen and R and 
Ra are Co straight or branched alkyl chain option 
ally containing one or more O atoms; 

0198 each of R and Rae are hydrogen and R and 
Rs are Co straight or branched alkyl chain option 
ally containing one or more O atoms; 

0199 each of R and Rs are hydrogen and R and 
Rae are Co straight or branched alkyl chain option 
ally containing one or more O atoms; 

0200 each of R and Ra are hydrogen and R and 
Rs are Co straight or branched alkyl chain option 
ally containing one or more O atoms; 

0201 each of R and R are hydrogen and Ra and 
Rs are Co straight or branched alkyl chain option 
ally containing one or more O atoms; 
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0202) Rsc is hydrogen and Ric, R2c and Rac are C-20 
straight or branched alkyl chain optionally containing 
one or more O atoms; 

0203 R is hydrogen and R, R2 and Rs are Co 
straight or branched alkyl chain optionally containing 
one or more O atoms; 

0204 R2c is hydrogen and Ric, Rae and Rsc are C-20 
straight or branched alkyl chain optionally containing 
one or more O atoms; 

0205 R is hydrogen and R, R and Rs are Co 
straight or branched alkyl chain optionally containing 
one or more O atoms; or 

0206) each of R, R2, Rae, and Rs are Co straight 
or branched alkyl chain optionally containing one or 
more O atoms, 

0207 where the Co straight or branched alkyl chain 
optionally containing one or more O atoms is unsub 
stituted or substituted. 

0208. In still further embodiments, W is 

0209. In certain embodiments, one of R or Rs is nitro 
with the other being selected from hydrogen, Co straight 
or branched alkyl chain optionally containing one or more O 
atoms, Cs so monocyclic, bicyclic, or tricyclic alkyl group, 
Cs-so cyclic alkylcarbonyl group, Cs-so aryl group, Cs-so 
aralkyl group, arylcarbonylmethylene group, cyano, or 
hydroxyl, the Co straight or branched alkyl chain option 
ally containing one or more O atoms, Cs-so monocyclic, 
bicyclic, or tricyclic alkyl group, Cs so cyclic alkylcarbonyl 
group, Cs-so aryl group, Cs so aralkyl group, and arylcarbo 
nylmethylene group being unsubstituted or Substituted and 
either of R. R. or R is Z or hydrogen. In other 
embodiments, both of R and Rs are nitro. 
0210 

0211 each of R. R. and Ra are independently 
hydrogen or Co straight or branched alkyl chain 
optionally containing one or more O atoms and Rs is 
nitro, 

0212 each of R. Ra, and Rs are independently 
hydrogen or Co straight or branched alkyl chain 
optionally containing one or more O atoms and R is 
nitro; or 

0213 each of R2, and Ra are independently hydro 
gen or Co straight or branched alkyl chain optionally 
containing one or more O atoms and R and Rs are 
nitro, 

0214) where the Co straight or branched alkyl chain 
optionally containing one or more O atoms is unsub 
stituted or substituted. 

In other embodiments, R is Z and either 
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0215. In yet other embodiments, Ar is either naphthyl or 
anthryl, each of which can be unsubstituted or substituted, 
and Y and W and the respective substituents are as described 
above. 
0216 Non-limiting examples of the compounds of the 
present invention include, for example, 

(A) 
-- 

R-S-R, A 

RIA R5A 

R2A R4A 

R3A (B) 
R3 

R4B R2B 

RSB RIB 

I+ A 

RIA R5A 

R2A R4A 

R3A (C) 
R; 

R4C R2C 

R5C RIC 

social 
O = EO 
O = EO 

(C(X2)2)m 

RIA R5A 

R2A R4A 

R3A (D) 
RS 

R4D R2D 

R5D RID 

fix 
f 

O = EO 
(COX2)2) 

RIA R5A 

R2A R4A 

-continued 

CH3 o St CH3 

A 

CH CH3 

O 

H O 
CH3 

I+ A 

CH3 

CH 

I+ A 

CH 
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-continued 

S+ 

A 

CH CH3 

O 

Ho 
CH3 

CH3 

Ho 
O 

OFSFO 

OESEO 

O 

Ho 
CH 

ON NO 
O 

OFSFO 

O 

Ho 
CH3 
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-continued 

(4) CH (7) 

ORO 

ON NO 

O 

OESEO 

O 

(5) H O 
CH 

(8) 

O CF CF. O 

ic-i-o-H-O---O-Ho-ch 
CF O O CF 

(9) 
CH 

Ho 
O 

(O)- A 

(10) 
CH3 

(6) Ho 
O 

A 
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-continued 

(11) 
CH3 

O 

CH3 

where examples of A, the anion, include those commonly 
found with photoacid generators and can include, for 
example, CFSO, CHFSO, CHSO, CCISO, 
CFSO, CHFSO, CFSO, pentafluorobenzene sul 
fonate, (RSO)C and (RSO)N, wherein each Rf is 
independently selected from the group consisting of highly 
fluorinated or perfluorinated alkyl or fluorinated aryl radicals 
and may be cyclic, when a combination of any two RF groups 
are linked to form a bridge, further, the Rf alkyl chains 
contain from 1-20 carbon atoms and may be straight, 
branched, or cyclic, such that divalent oxygen, trivalent 
nitrogen or hexavalent Sulfur may interrupt the skeletal 
chain, further when R contains a cyclic structure, such 
structure has 5 or 6 ring members, optionally, 1 or 2 of which 
are heteroatoms. Examples include (CFSO)N. 
(CFSO)N, (CF,SO).C. (CFSO)C. 
(CFSO)N, (CFSO) (CFSO)N, (CFSO),C, 
(CFSO)C. (CFSO) (CFSO)C, 
(CFSO) (CFSO)C, (CFSO) (CFSO)N, 
(CF).NCFSON, (CF).NCFSOC (SOCF), 
(3,5-bis(CF)CH)SONSOCF, CFSOC (SOCF), 
CFSONSOCF, 

FC-SO SO 

f R f 2. 
FC N SOCF 
V M Fd FC-SO SO. 

FC-CF 
A V 

O N-C-FSONSOCF, 
FC-CF 
FC-CF 
A V 

O N-C-FSociso CF, 
FC-CF 

14 
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-continued 
R2C RC 

R3C (C(X2))-S-O- 

O 

R4C RSC 

where Ric, R2, Rao, Rao, Rsc, X2, and m are as disclosed 
above. The preparation of the various anions are disclosed 
in, for example, U.S. Pat. No. 5,554,664. 
0217. The use of dinitro benzene (for example, formulas 
(5) and (6) above) in photoactive compounds is described in 
U.S. Pat. No. 4,996,136 and U.S. Pat. No. 5,200,544, the 
contents of which are hereby incorporated herein by refer 
CCC. 

0218. The present invention also relates to photoresist 
compositions useful for imaging in deep UV comprising a) 
a polymer containing an acid labile group, and, b) a com 
pound of the present invention, which optionally contains 
another photoactive compound. 

0219. The invention also relates to a process for imaging 
a photoresist comprising the steps of a) coating a substrate 
with the novel photoresist composition, b) baking the sub 
strate to substantially remove the solvent, c) image-wise 
exposing the photoresist coating, d) post-exposure baking 
the photoresist coating, and e) developing the photoresist 
coating with an aqueous alkaline solution. 

0220. The present invention is also related to other pho 
toacid generators which contain the —(V)— 
(CCX11)(X12)), O C(=O)—Rs group. For example, the 
- (V) (C(X11)(X12)), O C(=O) Rs group can be 
placed on photoacid generators such as: 

(I) 
(R102)n 

() 
(R103)ml 

6 
100 

wherein Roo is a Co straight or branched alkyl chain, 
Cs-so monocyclic, bicyclic, or tricyclic alkyl group, Cs-so 
cyclic alkylcarbonyl group, Cs-so aryl group, or Cs-so aralkyl 
group, the Co straight or branched alkyl chain, Cs so 
monocyclic, bicyclic, or tricyclic alkyl group, Cs-so cyclic 
alkylcarbonyl group, Cs so aryl group, or Cs so aralkyl group 
being unsubstituted or substituted by one or more groups 
selected from halogen, Co straight or branched alkyl 
chain, Cs perfluoroalkyl, Co alkoxy, cyano, hydroxyl, or 
nitro, Ro and Ros are each independently selected from 
hydrogen, - (V) (C(X11)(X12)), O C(=O) Rs. 
nitro, cyano, or Co straight or branched alkyl chain 
optionally containing one or more O atoms, where Rs is as 
described herein, Co straight or branched alkyl chain, 
Coalkoxy, nitro, halogen, carboxyl, hydroxyl, and Sulfate; 
each of m1 and n1 are independently 0 or a positive integer, 
and A is an anion; 
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N-hydroxyimide sulfonic acid esters such as 

N-O-SO-R 

where Rio is an arylene group of 6 to 10 carbon atoms, 
alkylene group of 1 to 6 carbon atoms, or alkenylene group 
of 2 to 6 carbon atoms, wherein at least a hydrogen atom of 
Ro is replaced by —(V)—(C(X11)(X12)), O— 
C(=O)—Rs and R is as R. "described above and for 
example, 

halogenated Sulfonyloxy dicarboximides, for example those 
described in U.S. Pat. No. 6,406,828, which are substituted 
with a —(V) (C(X11)(X12)), O C(=O) Rs group; 
diazomethane derivatives; glyoxime deriviatives, bisSulfone 
derivatives, -ketosulfone derivatives, disulfone derivatives 
and the like wherein a hydrogen atom has been replaced by 
V), (CCX11)(X12)), O C(=O) Rs. 
0221) Without wishing to be bound by theory, it is 
believed that the present inventive compounds, which con 
tain carboxylate moieties, capping pendant phenol or fluo 
roalcohol moieties, will undergo base induced hydrolysis in 
an exposed region of the photoresist due to the hydrophilic 
nature of the surface which allows for fast cleavage of the 
carboxylate moiety. This, it is believed, prevents residual 
photoactive compound and/or photoproducts from hindering 
dissolution. It is also believed that the carboxylate capping 
groups allow the photoactive compound to maintain a good 
solubility in the resist casting solvent and matrix while at the 
same time providing for a mechanism to allow for base 
dissolution in the exposed area. 
0222 Polymers useful in the photoresist compositions 
include those that have acid labile groups that make the 
polymer insoluble in aqueous alkaline Solution, but such a 
polymer in the presence of an acid catalytically deprotects 
the polymer, wherein the polymer then becomes soluble in 
an aqueous alkaline solution. The polymers preferably are 
transparent below 200 nm, and are essentially non-aromatic, 
and preferably are acrylates and/or cycloolefin polymers. 
Such polymers are, for example, but not limited to, those 
described in U.S. Pat. No. 5,843,624, U.S. Pat. No. 5,879, 
857, WO 97/33,198, EP 789,278 and GB 2,332,679. Non 
aromatic polymers that are preferred for irradiation below 
200 nm are substituted acrylates, cycloolefins, substituted 
polyethylenes, etc. Aromatic polymers based on polyhy 
droxystyrene and its copolymers may also be used, espe 
cially for 248 nm exposure. 
0223 Polymers based on acrylates are generally based on 
poly(meth)acrylates with at least one unit containing pen 
dant alicyclic groups, and with the acid labile group being 

15 
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pendant from the polymer backbone and/or from the alicy 
clic group. Examples of pendant alicyclic groups, may be 
adamantyl, tricyclodecyl, isobornyl, menthyl and their 
derivatives. Other pendant groups may also be incorporated 
into the polymer, Such as mevalonic lactone, gamma buty 
rolactone, alkyloxyalkyl, etc. Examples of structures for the 
alicyclic group include: 

R20 

O OH OH 
OH R20 = H, C1-10alkyl OH 

OH CH 

CH 

R30 R40 

OH A 7 
R30 = R40 = C1-10alkyl 

SA 
to co 
- Cr 

0224. The type of monomers and their ratios incorporated 
into the polymer are optimized to give the best lithographic 
performance. Such polymers are described in R. R. Dammel 
et al., Advances in Resist Technology and Processing, SPIE, 
Vol. 3333, p 144. (1998). Examples of these polymers 
include poly(2-methyl-2-adamantane methacrylate-co-me 
valonic lactone methacrylate), poly(carboxy-tetracy 
clododecyl methacrylate-co-tetrahydropyranylcarboxytet 
racyclododecyl methacrylate), poly(tricyclodecylacrylate 
co-tetrahydropyranylmethacrylate-co-methacryl icacid), 
poly(3-oxocyclohexyl methacrylate-co-adamantyl 
methacrylate). 

O 
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0225 Polymers synthesized from cycloolefins, with nor 
bornene and tetracyclododecene derivatives, may be poly- -continued 
merized by ring-opening metathesis, free-radical polymer 
ization or using metal organic catalysts. Cycloolefin 
derivatives may also be copolymerized with cyclic anhy- W 
drides or with maleimide or its derivatives. Examples of 
cyclic anhydrides are maleic anhydride and itaconic anhy 
dride. The cycloolefin is incorporated into the backbone of 
the polymer and may be any substituted or unsubstituted O 
multicyclic hydrocarbon containing an unsaturated bond. 
The monomer can have acid labile groups attached. The O 
polymer may be synthesized from one or more cycloolefin 
monomers having an unsaturated bond. The cycloolefin O 
monomers may be substituted or unsubstituted norbornene, - 
or tetracyclododecane. The substituents on the cycloolefin 
may be aliphatic or cycloaliphatic alkyls, esters, acids, 
hydroxyl, nitrile or alkyl derivatives. Examples of cycloole- / / 
fin monomers, without limitation, include: 

O O 

O 

OH O 

OH 

O 

O 

2. O W 

47. 
O H 

O 

O H 

0226. Other cycloolefin monomers which may also be 
used in synthesizing the polymer are: a 

is . 
A lic 
A - e. 
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0227 Such polymers are described in the following ref 
erence and incorporated herein, M-D. Rahman et al. 
Advances in Resist Technology and Processing, SPIE, Vol. 
3678, p 1193, (1999). Examples of these polymers include 
poly((t-butyl 5-norbornene-2-carboxylate-co-2-hydroxy 
ethyl 5-norbornene-2-carboxylate-co-5-norbornene-2-car 
boxylic acid-co-maleic anhydride), poly(t-butyl 5-nor 
bornene-2-carboxylate-co-isobornyl-5-norbornene-2- 
carboxylate-co-2-hydroxyethyl 5-norbornene-2- 
carboxylate-co-5-norbornene-2-carboxylic acid-co-maleic 
anhydride), poly(tetracyclododecene-5-carboxylate-co-ma 
leic anhydride), poly(t-butyl 5-norbornene-2-carboxylate 
co-maleic anhydride-co-2-methyladamantyl methacrylate 
co-2-mevalonic lactone methacrylate), poly(2- 
methyladamantyl methacrylate-co-2-mevalonic lactone 
methacylate) and the like. 
0228 Polymers containing mixtures of acrylate mono 
mers, cycloolefinic monomers and cyclic anhydrides, where 
Such monomers are described above, may also be combined 
into a hybrid polymer. Examples of cycloolefin monomers 
include those selected from t-butyl norbornene carboxylate 
(BNC), hydroxyethyl norbornene carboxylate (HNC), nor 
bornene carboxylic acid (NC), t-butyltetracyclo[4.4.0.1.’ 
61.7'dodec-8-ene-3-carboxylate, and t-butoxy carbonylm 
ethyl tetracyclo[4.4.0.1. 1.'''dodec-8-ene-3-carboxylate. 
In some instances, preferred examples of cycloolefins 
include t-butyl norbornene carboxylate (BNC), hydroxy 
ethyl norbornene carboxylate (HNC), and norbornene car 
boxylic acid (NC). Examples of acrylate monomers include 
those selected from mevaloniclactone methacrylate 
(MLMA), 2-methyladamantyl methacrylate (MAdMA), 
isoadamantyl methacrylate, 3-hydroxy-1-methacryloxyad 
amatane, 3,5-dihydroxy-1-methacryloxyadamantane, 
B-methacryloxy-y-butyrolactone, Y-butyrolactone methacry 
late (GBLMA), methacryloyloxy norbornane methacrylate 
(MNBL), and C.-methacryloxy-y-butyrolactone, among oth 
CS. 

0229. The cycloolefin and the cyclic anhydride monomer 
are believed to form an alternating polymeric structure, and 
the amount of the acrylate monomer incorporated into the 
polymer can be varied to give the optimal lithographic 
properties. The percentage of the acrylate monomer relative 
to the cycloolefin/anhydride monomers within the polymer 
ranges from about 95 mole % to about 5 mole %, preferably 
from about 75 mole % to about 25 mole %, and most 
preferably from about 55 mole % to about 45 mole %. 
0230 Fluorinated non-phenolic polymers, useful for 157 
nm exposure, also exhibit line edge roughness and can 
benefit from the use of the novel mixture of photoactive 
compounds described in the present invention. Such poly 
mers are described in WOOO/17712 and WOOO/67072 and 
incorporated herein by reference. Example of one such 
polymer is poly(tetrafluoroethylene-co-norbornene-co-5- 
hexafluoroisopropanol-substituted 2-morbornene. 
0231 Polymers synthesized from cycloolefins and cyano 
containing ethylenic monomers are described in the U.S. 
patent application Ser. No. 09/854.312, filed May 11, 2001 
the contents of which are hereby incorporated herein by 
reference, may also be used. 
0232 The molecular weight of the polymers is optimized 
based on the type of chemistry used and on the lithographic 
performance desired. Typically, the weight average molecu 
lar weight is in the range of 3,000 to 30,000 and the 
polydispersity is in the range 1.1 to 5, preferably 1.5 to 2.5. 
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0233. Other polymers of interest include those found and 
described in U.S. patent application Ser. No. 10/371,262, 
filed Feb. 21, 2003, the contents of which are incorporated 
herein by reference. Still other polymers, such as those 
disclosed in U.S. patent application Ser. No. , filed 
May 16, 2003 under Attorney Docket No. 2003US309 and 
titled “Photoresist Composition for Deep UV and Process 
Thereof, the contents of which are hereby incorporated 
herein by reference, may also be used. 
0234. The solid components of the present invention are 
dissolved in an organic solvent. The amount of Solids in the 
solvent or mixture of solvents ranges from about 1 weight% 
to about 50 weight %. The polymer may be in the range of 
5 weight % to 90 weight % of the solids and the photoacid 
generator may be in the range of 1 weight % to about 50 
weight % of the solids. Suitable solvents for such photore 
sists may include a glycol ether derivative such as ethyl 
celloSolve, methyl celloSolve, propylene glycol monomethyl 
ether, diethylene glycol monomethyl ether, diethylene glycol 
monoethyl ether, dipropylene glycol dimethyl ether, propy 
lene glycol n-propyl ether, or diethylene glycol dimethyl 
ether; a glycol ether ester derivative such as ethyl cellosolve 
acetate, methyl cellosolve acetate, or propylene glycol 
monomethyl ether acetate; carboxylates such as ethyl 
acetate, n-butyl acetate and amyl acetate; carboxylates of 
di-basic acids such as diethyloxylate and diethylmalonate; 
dicarboxylates of glycols such as ethylene glycol diacetate 
and propylene glycol diacetate; and hydroxy carboxylates 
Such as methyl lactate, ethyl lactate, ethyl glycolate, and 
ethyl-3-hydroxy propionate; a ketone ester such as methyl 
pyruvate or ethyl pyruvate; an alkoxycarboxylic acid ester 
Such as methyl 3-methoxypropionate, ethyl 3-ethoxypropi 
onate, ethyl 2-hydroxy-2-methylpropionate, or methyl 
ethoxypropionate; a ketone derivative Such as methyl ethyl 
ketone, acetyl acetone, cyclopentanone, cyclohexanone or 
2-heptanone; a ketone ether derivative such as diacetone 
alcohol methyl ether; a ketone alcohol derivative such as 
acetol or diacetone alcohol; lactones Such as butyrolactone; 
an amide derivative Such as dimethylacetamide or dimeth 
ylformamide, anisole, and mixtures thereof. 
0235 Various other additives such as colorants, non 
actinic dyes, anti-striation agents, plasticizers, adhesion pro 
moters, dissolution inhibitors, coating aids, photoSpeed 
enhancers, additional photoacid generators, and solubility 
enhancers (for example, certain Small levels of solvents not 
used as part of the main solvent (examples of which include 
glycol ethers and glycol ether acetates, Valerolactone, 
ketones, lactones, and the like), and Surfactants may be 
added to the photoresist composition before the solution is 
coated onto a substrate. Surfactants that improve film thick 
ness uniformity, such as fluorinated Surfactants, can be 
added to the photoresist solution. A sensitizer that transfers 
energy from a particular range of wavelengths to a different 
exposure wavelength may also be added to the photoresist 
composition. Often bases are also added to the photoresist to 
prevent t-tops or bridging at the Surface of the photoresist 
image. Examples of bases are amines, ammonium hydrox 
ide, and photosensitive bases. Particularly preferred bases 
are trioctylamine, diethanolamine and tetrabutylammonium 
hydroxide. 
0236. The prepared photoresist composition solution can 
be applied to a substrate by any conventional method used 
in the photoresist art, including dipping, spraying, and spin 
coating. When spin coating, for example, the photoresist 
Solution can be adjusted with respect to the percentage of 
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Solids content, in order to provide coating of the desired 
thickness, given the type of spinning equipment utilized and 
the amount of time allowed for the spinning process. Suit 
able Substrates include silicon, aluminum, polymeric resins, 
silicon dioxide, doped silicon dioxide, silicon nitride, tan 
talum, copper, polysilicon, ceramics, aluminum/copper mix 
tures; gallium arsenide and other such Group III/V com 
pounds. The photoresist may also be coated over 
antireflective coatings. 
0237) The photoresist coatings produced by the described 
procedure are particularly Suitable for application to silicon/ 
silicon dioxide wafers, such as are utilized in the production 
of microprocessors and other miniaturized integrated circuit 
components. An aluminum/aluminum oxide wafer can also 
be used. The Substrate may also comprise various polymeric 
resins, especially transparent polymers such as polyesters. 

0238. The photoresist composition solution is then coated 
onto the substrate, and the substrate is treated (baked) at a 
temperature from about 70° C. to about 150° C. for from 
about 30 seconds to about 180 seconds on a hot plate or for 
from about 15 to about 90 minutes in a convection oven. 
This temperature treatment is selected in order to reduce the 
concentration of residual solvents in the photoresist, while 
not causing Substantial thermal degradation of the Solid 
components. In general, one desires to minimize the con 
centration of solvents and this first temperature. Treatment 
(baking) is conducted until substantially all of the solvents 
have evaporated and a thin coating of photoresist composi 
tion, on the order of half a micron (micrometer) in thickness, 
remains on the substrate. In a preferred embodiment the 
temperature is from about 95° C. to about 120° C. The 
treatment is conducted until the rate of change of solvent 
removal becomes relatively insignificant. The film thick 
ness, temperature and time selection depends on the photo 
resist properties desired by the user, as well as the equipment 
used and commercially desired coating times. The coated 
Substrate can then be imagewise exposed to actinic radia 
tion, e.g., ultraviolet radiation, at a wavelength of from about 
100 nm (nanometers) to about 300 nm, X-ray, electron beam, 
ion beam or laser radiation, in any desired pattern, produced 
by use of Suitable masks, negatives, stencils, templates, etc. 
0239). The photoresist is then subjected to a post exposure 
second baking or heat treatment before development. The 
heating temperatures may range from about 90° C. to about 
150° C., more preferably from about 100° C. to about 130° 
C. The heating may be conducted for from about 30 seconds 
to about 2 minutes, more preferably from about 60 seconds 
to about 90 seconds on a hot plate or about 30 to about 45 
minutes by convection oven. 
0240 The exposed photoresist-coated substrates are 
developed to remove the image-wise exposed areas by 
immersion in a developing solution or developed by spray 
development process. The solution is preferably agitated, for 
example, by nitrogen burst agitation. The Substrates are 
allowed to remain in the developer until all, or substantially 
all, of the photoresist coating has dissolved from the exposed 
areas. Developers include aqueous solutions of ammonium 
or alkali metal hydroxides. One preferred developer is an 
aqueous solution of tetramethyl ammonium hydroxide. After 
removal of the coated wafers from the developing solution, 
one may conduct an optional post-development heat treat 
ment or bake to increase the coating's adhesion and chemi 
cal resistance to etching conditions and other Substances. 
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The post-development heat treatment can comprise the oven 
baking of the coating and Substrate below the coatings 
softening point or UV hardening process. In industrial 
applications, particularly in the manufacture of microcir 
cuitry units on silicon/silicon dioxide-type substrates, the 
developed substrates may be treated with a buffered, hydrof 
luoric acid base etching solution or dry etching. Prior to dry 
etching the photoresist may be treated to electron beam 
curing in order to increase the dry-etch resistance of the 
photoresist. 
0241 The following examples provide illustrations of the 
methods of producing and utilizing the present invention. 
These examples are not intended, however, to limit or 
restrict the scope of the invention in any way and should not 
be construed as providing conditions, parameters or values 
which must be utilized exclusively in order to practice the 
present invention. Unless otherwise specified, all parts and 
percents are by weight. 

EXAMPLE 1. 

4-hydroxy-3,5-dimethyl phenyl dimethyl 
Sulphonium nonaflate 

0242) 15.01 g of 4-Hydroxy-3,5-dimethyl phenyl dim 
ethyl sulphonium chloride, 300 g water, and 23.35 g of 
potassium perfluorobutane sulfonate in 100 ml acetone were 
added to a flask. The resulting mixture was stirred for 2 
hours at room temperature. The Solution was then extracted 
with chloroform, washed with water, dried over sodium 
sulphate and filtered. The solution was concentrated and 
drowned into ether; a precipitate was formed, filtered and 
dried in the vacuum dryer at less than 40° C., yielding 
4-hydroxy-3,5-dimethyl phenyl dimethyl sulphonium non 
aflate, 23.9 g (71.9%). The solid product gave the following 
analytical results: "H NMR (DMSO-d6), 2.35 (s, 6H, 2CH): 
3.5 (s, 6H, 2CH); 7.80 (s. 2H, aromatic), mp 98° C. 

EXAMPLE 2 

4-Acetoxy-3,5-dimethyl phenyl dimethyl 
Sulphonium nonaflate 

0243 20.0 g of 4-Hydroxy-3,5-dimethyl phenyl dimethyl 
sulphonium nonaflate was taken in a round bottom flask, 50 
ml acetone and 5.73 g of potassium carbonate were added 
and then 4.23 g of acetic anhydride was added dropwise at 
room temperature. The resulting mixture was stirred for 4 
hours. The solution was then extracted with chloroform, 
washed with water, dried over sodium sulphate and filtered. 
The solution was concentrated and drowned into ether; a 
precipitate was formed, filtered and dried in the vacuum 
dryer at less than 40° C. yielding 4-acetoxy-3,5-dimethyl 
phenyl dimethyl sulphonium nonaflate, 15.0 g (70%). The 
solid product gave the following analytical results: "H NMR 
(DMSO-d6), 2.35 (s, 6H, 2CH); 2.45 (s, 3 h, CH); 3.5 (s, 
6H, 2CH); 7.80 (s. 2H, aromatic), mp 168° C. 

EXAMPLE 3 

0244 2.0269 g of poly(BNC/MA/MAdMA/GBLMA: 
mol ratios 1/1/1/1), 0.034 g (30 umol/g) of triphenylsulfo 
nium nonafluorobutane sulfonate, 0.031 g (30 Lumol/g) of 
4-acetoxy-3,5-dimethyl phenyl dimethyl Sulphonium non 
aflate (from Example 2), 0.707 g of 1 weight % propylene 
glycol monomethyl ether acetate solution of N-(1-Adaman 
tyl)acetamide, and 0.024 g of 10 weight% propylene glycol 
monomethyl ether acetate solution of a surfactant (FC-430 
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fluoroaliphatic polymeric ester, supplied by 3M Corpora 
tion, St. Paul Minn.) were dissolved in 17.229 g of propylene 
glycol monomethyl ether acetate to give a photoresist solu 
tion; the photoresist solution was filtered through 0.2 um 
filter. 

EXAMPLE 4 

0245) A silicon substrate coated with a bottom antireflec 
tive coating (B.A.R.C.) was prepared by spin coating the 
bottom anti-reflective coating solution (AZR EXP ArF-1 
B.A.R.C. available from Clariant Corporation, Somerville, 
N.J.) onto the silicon substrate and baking at 175°C. for 60 
sec. The B.A.R.C film thickness was 37 nm. The photoresist 
solution from Example 3 was then coated on the B.A.R.C 
coated silicon Substrate. The spin speed was adjusted Such 
that the photoresist film thickness was 240 nm. The photo 
resist film was baked at 115° C. for 90 sec. The substrate was 
then exposed in a 193 nm ISI mini stepper (numerical 
aperture of 0.6 and coherence of 0.7) using a chrome on 
quartz binary mask. After exposure, the wafer was post 
exposure baked at 130° C. for 90 sec. The imaged photo 
resist was then developed using a 2.38 weight 96 aqueous 
solution of tetramethyl ammonium hydroxide for 30 sec. 
The line and space patterns were then observed on a scan 
ning electron microscope. The photoresist had a photosen 
sitivity of 13.0 m.J/cm and a linear resolution of 0.09 um. 

EXAMPLE 5 

0246 8.2086 g of poly(BNC/MA/MAdMA/GBLMA/ 
MNBL: mol ratios 1/1/4/3/1), 0.1385 g (30 umol/g) of 
triphenylsulfonium nonafluorobutane sulfonate, 0.1290 g 
(30 umol/g) of 4-acetoxy-3,5-dimethyl phenyl dimethyl 
sulphonium nonaflate (from Example 2), 2.38 g of 1 weight 
% propylene glycol monomethyl ether acetate Solution of 
N-(1-Adamantyl)acetamide, 0.12 g of 10 weight % propy 
lene glycol monomethyl ether acetate Solution of a surfac 
tant (FC-430 fluoroaliphatic polymeric ester, supplied by 
3M Corporation, St. Paul Minn.) and 1.83 g of gamma 
Valerolactone were dissolved in 87.1938 g of propylene 
glycol monomethyl ether acetate to give a photoresist solu 
tion; the photoresist solution was filtered through 0.2 um 
filter. 

EXAMPLE 6 

0247 A silicon substrate coated with a bottom antireflec 
tive coating (B.A.R.C.) was prepared by spin coating the 
bottom anti-reflective coating solution (AZR EXP ArF-1 
B.A.R.C. available from Clariant Corporation, Somerville, 
N.J.) onto the silicon substrate and baking at 175°C. for 60 
sec. The B.A.R.C film thickness was 39 nm. The photoresist 
solution from Example 5 was then coated on the B.A.R.C 
coated silicon Substrate. The spin speed was adjusted Such 
that the photoresist film thickness was 210 nm. The photo 
resist film was baked at 115° C. for 90 sec. The substrate was 
then exposed in a 193 nm ISI mini stepper (numerical 
aperture of 0.6 and coherence of 0.7) using a chrome on 
quartz binary mask. After exposure, the wafer was post 
exposure baked at 130° C. for 90 sec. The imaged photo 
resist was then developed using a 2.38 weight 96 aqueous 
solution of tetramethyl ammonium hydroxide for 30 sec. 
The line and space patterns were then observed on a scan 
ning electron microscope. The photoresist had a photosen 
sitivity of 13.0 m.J/cm and a linear resolution of 0.08 um. 

Mar. 6, 2008 

EXAMPLE 7 

0248 16.2755 g of poly(BNC/MA/MAdMA/GBLMA/ 
MNBL: mol ratios 1/1/4/3/1), 0.2746 g (30 umol/g) of 
triphenylsulfonium nonafluorobutane sulfonate, 0.3838 g 
(45 umol/g) of 4-acetoxy-3,5-dimethyl phenyl dimethyl 
sulphonium nonaflate (from Example 2), 6.6064 g of 1 
weight '% propylene glycol monomethyl ether acetate solu 
tion of N-(1-Adamantyl)acetamide, 0.24 g of 10 weight % 
propylene glycol monomethyl ether acetate Solution of a 
surfactant (fluoroaliphatic polymeric ester, supplied by 3M 
Corporation, St. Paul Minn.) and 3.66 g of gamma Valero 
lactone were dissolved in 172.56 g of propylene glycol 
monomethyl ether acetate to give a photoresist Solution; the 
photoresist solution was filtered through 0.2 um filter. 

EXAMPLE 8 

0249. A silicon substrate coated with a bottomantireflec 
tive coating (B.A.R.C.) was prepared by spin coating the 
bottom anti-reflective coating solution (AZR EXP ArF-1 
B.A.R.C. available from Clariant Corporation, Somerville, 
N.J.) onto the silicon substrate and baking at 175° C. for 60 
sec. The B.A.R.C film thickness was 39 nm. The photoresist 
solution from Example 7 was then coated on the B.A.R.C 
coated silicon Substrate. The spin speed was adjusted Such 
that the photoresist film thickness was 210 nm. The photo 
resist film was baked at 115° C. for 90 sec. The substrate was 
then exposed in a 193 nm ISI mini stepper (numerical 
aperture of 0.6 and coherence of 0.7) using a chrome on 
quartz binary mask. After exposure, the wafer was post 
exposure baked at 130° C. for 90 sec. The imaged photo 
resist was then developed using a 2.38 weight 96 aqueous 
solution of tetramethyl ammonium hydroxide for 30 sec. 
The line and space patterns were then observed on a scan 
ning electron microscope. The photoresist had a photosen 
sitivity of 13.0 m.J/cm and a linear resolution of 0.09 um. 

EXAMPLE 9 

0250) 1.6419 g of poly(BNC/MA/MAdMA/GBLMA/ 
MNBL: mol ratios 1/1/4/3/1), 0.0280 g (30 umol/g) of 
triphenylsulfonium nonafluorobutane sulfonate, 0.0258 g 
(30 umol/g) of 4-acetoxy-3,5-dimethyl phenyl dimethyl 
sulphonium nonaflate (from Example 2), 0.4801 g of 1 
weight '% propylene glycol monomethyl ether acetate solu 
tion of N-(1-Adamantyl)acetamide, 0.0261 g of 10 weight% 
propylene glycol monomethyl ether acetate Solution of a 
surfactant (fluoroaliphatic polymeric ester, supplied by 3M 
Corporation, St. Paul Minn.) and 0.3655 g of gamma Vale 
rolactone were dissolved in 17.4374 g of propylene glycol 
monomethyl ether acetate to give a photoresist Solution; the 
photoresist solution was filtered through 0.2 um filter. 

EXAMPLE 10 

0251 A silicon substrate coated with a bottomantireflec 
tive coating (B.A.R.C.) was prepared by spin coating the 
bottom anti-reflective coating solution (AZR EXP ArF-1 
B.A.R.C. available from Clariant Corporation, Somerville, 
N.J.) onto the silicon substrate and baking at 175° C. for 60 
sec. The B.A.R.C film thickness was 39 nm. The photoresist 
solution from Example 9 was then coated on the B.A.R.C 
coated silicon Substrate. The spin speed was adjusted Such 
that the photoresist film thickness was 240 nm. The photo 
resist film was baked at 115° C. for 90 sec. The substrate was 
then exposed in a 193 nm ISI mini stepper (numerical 
aperture of 0.6 and coherence of 0.7) using a chrome on 
quartz binary mask. After exposure, the wafer was post 
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exposure baked at 130° C. for 90 sec. The imaged photo 
resist was then developed using a 2.38 weight 96 aqueous 
solution of tetramethyl ammonium hydroxide for 30 sec. 
The line and space patterns were then observed on a scan 
ning electron microscope. The photoresist had a photosen 
sitivity of 18.0 m.J/cm and a linear resolution of 0.08 um. 

EXAMPLE 11 

4-Acetoxy-3,5-dimethyl phenyl dimethyl 
Sulphonium bis-perfluorobutane Sulphonimide 

0252 3.0 g of 4-Hydroxy-3,5-dimethyl phenyl dimethyl 
sulphonium chloride, 50 g water, and bis-perfluorobutane 
sulphonimide acid 13.295 g (50% in water) was added. A 
precipitate was formed, was filtered, dissolved in chloroform 
and reprecipitated from ether, yielding 4-hydroxy-3,5-dim 
ethyl phenyl dimethyl sulphonium bis-perfluorobutane sul 
phonimide (m.p. 84° C.). H NMR (Acetone-d6), 2.32 (s. 
6H. 2 CH); 3.2 (s, 6H, 2CH); 7.70 (s. 2H, aromatic); 9.6 
(1H, OH). 
0253 4.9 g of 4-Hydroxy-3,5-dimethyl phenyl dimethyl 
Sulphonium bis-perfluorobutane Sulphonimide was taken in 
a round bottom flask, 25 g of acetone and 0.89 g of 
potassium carbonate were added and it was stirred for an 
hour. Acetic anhydride, 0.66 g, was added drop wise and 
stirred for 4 hours at room temperature. The reaction mixture 
was extracted with dichloromethane. Dichloromethane layer 
was washed with water, dried over sodium sulphate, filtered 
and the solvent was evaporated under vacuum. Ether was 
added, 3.3 g of solid was filtered, yielding 4-acetoxy-3,5- 
dimethyl phenyl dimethyl sulphonium bis-perfluorobutane 
sulphonimide, mp 68° C. "H NMR (Acetone-d6 2.32 (s, 6H, 
2 CH)), 2.4 (s, 3H, CH), 3.2 (s, 6H, 2CH); 7.95 (s. 2H, 
aromatic). 

EXAMPLE 12 

0254) 1.4381 g of poly(MAdMA/HAdMA/GBLMA; mol 
ratios 5/2/3); 0.0247 g (30 umol/g) of triphenylsulfonium 
nonafluorobutane sulfonate, 0.02347 g (30 umol/g) of 4-ac 
etoxy-3,5-dimethyl phenyl dimethyl sulphonium bis-per 
fluorobutane sulphonimide (from Example 11), 0.3519 g of 
1 weight '% propylene glycol monomethyl ether acetate 
solution of diisopropylamine, 0.019 g of 10 weight % 
propylene glycol monomethyl ether acetate solution of a 
surfactant (fluoroaliphatic polymeric ester, supplied by 3M 
Corporation, St. Paul Minn.) and 4.059 g propylene glycol 
monomethyl ether were dissolved in 9.09 g of propylene 
glycol monomethyl ether acetate to give a photoresist solu 
tion; the photoresist solution was filtered through 0.2 um 
filter. 

EXAMPLE 13 

0255 Asilicon substrate coated with a bottom antireflec 
tive coating (B.A.R.C.) was prepared by spin coating the 
bottom anti-reflective coating solution (AZR EXP ArF-1 
B.A.R.C. available from Clariant Corporation, Somerville, 
N.J.) onto the silicon substrate and baking at 175°C. for 60 
sec. The B.A.R.C film thickness was 37 nm. The photoresist 
solution from Example 12 was then coated on the B.A.R.C 
coated silicon Substrate. The spin speed was adjusted Such 
that the photoresist film thickness was 330 nm. The photo 
resist film was baked at 130° C. for 60 sec. The substrate was 
then exposed in a 193 nm ISI mini stepper (numerical 
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aperture of 0.6 and coherence of 0.42/0.7, annular illumi 
nation) using a chrome on quartz binary mask. After expo 
sure, the wafer was post-exposure baked at 130° C. for 60 
Sec. The imaged photoresist was then developed using a 2.38 
weight '% aqueous solution of tetramethyl ammonium 
hydroxide for 60 sec. The line and space patterns were then 
observed on a scanning electron microscope. The photore 
sist had a photosensitivity of 33 ml/cm and a linear reso 
lution of 0.11 um (1:1). 

EXAMPLE 1.4 

Synthesis of poly(1,1,2,3,3-pentafluoro-4-trifluo 
romethyl-4-hydroxy-1,6-heptadiene) from its meth 

oxymethyl derivative 

0256 Ten grams of poly(1,1,2,3,3-pentafluoro-4-trifluo 
romethyl-4-hydroxy-1,6-heptadiene; Asahi Glass Co., LTD, 
2-1-2 Marunouchi, Chiyoda-ku Tokyo 100-8305 Japan) pro 
tected with 20% of methoxymethyl (MOM) group was 
dissolved in 30 ml of THF and mixed with 10 ml of 
trifluoroacetic acid and 7.5 ml of water. This homogeneous 
Solution was stirred overnight at room temperature. After 
reaction, the solvents were stripped at 50° C. in a rotary 
evaporator. The residue was dissolved in 30 ml of isopro 
panol and precipitated in 750 ml of cold water. The precipi 
tate was filtered, washed and dried under vacuum (25" Hg) 
at 55° C. The isolated yield of the polymer was 98%. NMR 
analysis confirmed the absence of MOM group. 

EXAMPLE 1.5 

Synthesis of tert-butoxycarbonylmethyl protected 
PPTHH using TMAH.5HO 

0257 PPTHH (4.0 g, 14.81 mmol) from Example 14 was 
dissolved in 15 ml of THF and to this solution was added 
solid TMAH-5.HO (0.81 g, 4.44 mmol) while stirring. 
After 30 minutes of stirring at 25°C., t-butyl bromoacetate 
(1.74g, 8.88 mmol) was added to this reaction solution and 
stirred for another 16 hours at 25° C. After this time, the 
precipitate formed during the reaction was removed by 
filtration. The resultant filtrate was then stripped of solvent 
in a rotary evaporator. The residue was re-dissolved in 20 ml 
of methanol containing 1.0 g of concentrated HC1. This 
solution was then precipitated in 200 ml of 15% methanol in 
water. The precipitate was filtered, washed with distilled 
water and dried. The polymer was further purified by 
re-dissolving it in methanol and re-precipitating it in water. 
After drying under vacuum (25" Hg) at 55° C., the yield of 
polymer was 92%. The presence of t-butyl (1.48 ppm) and 
methylene (4.27 ppm) groups were confirmed by H NMR. 
The extent of protection with tert-butoxycarbonylmethyl 
group was found to be 23 mole %. 

EXAMPLE 1.6A 

0258) 1.15g of the protected PPTHH from Example 15, 
14.44 g propylene glycol monomethyl ether acetate, 1.850 g 
of a 0.4 weight% solution of tetrabutylammonium acetate in 
propylene glycol monomethyl ether acetate, and 0.073 g of 
4-acetoxy-3,5-dimethyl phenyl dimethyl Sulphonium non 
aflate (from Example 2) were mixed together in a flask to 
form a photoresist Solution; the photoresist Solution was 
filtered through a 0.2 micron PTFE filter. 
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EXAMPLE 1.6B 

0259) 1.15g of the protected PPTHH from Example 15, 
14.44 g propylene glycol monomethyl ether acetate, 1.850 g 
of a 0.4 weight% solution of tetrabutylammonium acetate in 
propylene glycol monomethyl ether acetate, and 0.073 g of 
4-methoxy-3,5-dimethyl phenyl dimethyl sulphonium non 
aflate (made according to the below following procedure) 
were mixed together in a flask to form a photoresist solution; 
the photoresist solution was filtered through a 0.2 micron 
PTFE filter. 

0260 5.0 g (0.023 mole) of 4-hydroxy-3,5-dimethyl phe 
nyl dimethyl sulfonium chloride was placed in a flask 
equipped with a condenser, a thermometer, and a mechanical 
stirrer. 45 g of water and 0.92 g of sodium hydroxide were 
added, and an intense color appeared. Dimethyl Sulphate 
(2.2 ml) was added at room temperature and the mixture was 
heated at 60° C. for 10 minutes. The solution changed to 
almost colorless. The heating was stopped after 15 minutes 
and the solution was cooled to room temperature. 7.78 g of 
potassium perfluorobutane sulfonate in acetone (50 ml) was 
added drop wise and mixed for 2 hours. It was extracted with 
dichloromethane and the dichloromethane layer was washed 
with water, dried over sodium sulfate, and filtered. The 
solution was drowned into ether, and the precipitate formed 
was filtered and dried in the vacuum dryer at less than 40° 
C. The solid product gave the following analytical results: 
H NMR (Acetone-d6), 2.32 (s, 6H, 2CH); 3.4 (s, 6H, 
2CH); 3.85 (s, 3H, OCH); 7.78 (s. 2H, aromatic). The 
absorptivity is 32.82 L/gcm. 

EXAMPLE 16C 

0261) 1.15g of the protected PPTHH from Example 15, 
14.44 g propylene glycol monomethyl ether acetate, 1.850 g 
of a 0.4 weight% solution of tetrabutylammonium acetate in 
propylene glycol monomethyl ether acetate, and 0.073 g of 
4-t-butyl acetoxy-3,5-dimethyl phenyl dimethyl sulfonium 
nonaflate (made according to the below following proce 
dure) were mixed together in a flask to form a photoresist 
solution; the photoresist solution was filtered through a 0.2 
micron PTFE filter. 

0262 5.0 g of 4-hydroxy-3,5-dimethyl phenyl dimethyl 
sulfonium chloride, 100 g water, and 1.0 g of NaOH was 
added and cool to 0° C. and t-butylbromo acetate (4.46 g) 
was added, stirred for an hour and 1 hour at room tempera 
ture. Then 8.0 g of potassium perfluorobutane sulfonate in 
acetone were added. The mixture was stirred for 30 minutes; 
the solution was extracted with chloroform, washed with 
water, dried over sodium sulphate and filtered. The solution 
was drowned into ether; a precipitate was formed, filtered 
and dried in the vacuum dryer at less than 40°C. The solid 
product gave the following analytical results: "H NMR 
(DMSO-d6), 1.48 (s, 9H, 3 CH), 2.35 (s, 6H, 2CH); 3.3 (s, 
6H, 2CH); 7.80 (s. 2H, aromatic), mp 120° C. 

EXAMPLE 17 

0263 Individual silicone substrates were spin coated (at 
~2,200 rpm) with the photoresist solutions of Example 16A, 
16B, and 16C and then each substrate was subjected to a 
post-applied bake of 135° C. for 60 seconds to give a film 
thickness of the photoresist of about 1350 A. Each film was 
then exposed using an Exitech 157 nm small field (1.5x1.5 
mm) mini-stepper (0.6 NA) using a phase-shift mask (O 
0.3) at International SEMATECH in Austin, Tex. The 
exposed films were Subjected to a post-exposure bake of 
115° C. for 90 seconds and then developed in 0.26 N 
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tetramethylammonium hydroxide for 30 seconds. An FSI 
Polaris 2000 track was used to coat, bake, and develop the 
resist films. A Prometrix interferometer was used to measure 
resist thickness. 

0264 Relative thickness remaining versus dose on a 
logarithmic scale showed that a photoresist containing an 
inventive photoactive generator (Example 16A, the inven 
tive photoactive generator of Example 2) had unexpectedly 
good sensitivity and showed a clearing dose of 35 m.J/cm 
compared to a clearing dose of 85 ml/cm for Example 16B 
and a clearing dose greater than 100 m.J/cm for Example 
16C. 

0265. The foregoing description of the invention illus 
trates and describes the present invention. Additionally, the 
disclosure shows and describes only the preferred embodi 
ments of the invention but, as mentioned above, it is to be 
understood that the invention is capable of use in various 
other combinations, modifications, and environments and is 
capable of changes or modifications within the scope of the 
inventive concept as expressed herein, commensurate with 
the above teachings and/or the skill or knowledge of the 
relevant art. The embodiments described hereinabove are 
further intended to explain best modes known of practicing 
the invention and to enable others skilled in the art to utilize 
the invention in such, or other, embodiments and with the 
various modifications required by the particular applications 
or uses of the invention. Accordingly, the description is not 
intended to limit the invention to the form disclosed herein. 
Also, it is intended that the appended claims be construed to 
include alternative embodiments. 

1. A compound of the formula 
Y Air 

where Ar is 

and 
Y is 

y 
o==o 

(COX2)2) 

where W is selected from 

O = FO 
(COX2)2) CHX3 

RIC RSC and RID RSD 

R2C R4C R2D R4D 

R3C R3D 
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Where R.A. Ric, R2A R2c, R2D R3A. Rac, R3D R4A Rac, 
Rap Rs.A and Rsc, are each independently selected 
from Z. hydrogen, Co straight or branched alkyl 
chain optionally containing one or more O atoms, Cs so 
monocyclic, bicyclic, or tricyclic alkyl group, Cs so 
cyclic alkylcarbonyl group, Cs-so aryl group, Cs-so 
aralkyl group, arylcarbonylmethylene group, Co 
Straight or branched alkoxy chain, nitro, cyano, tresyl, 
or hydroxyl; either (i) one of R or Rs is nitro with 
the other being selected from hydrogen, Co straight 
or branched alkyl chain optionally containing one or 
more O atoms, Cs-so monocyclic, bicyclic, or tricyclic 
alkyl group, Cs so cyclic alkylcarbonyl group, Cs so 
aryl group, Cs-so aralkyl group, arylcarbonylmethylene 
group, cyano, or hydroxyl or (ii) both of R and Rs. 
are nitro; Z is - (V) (C(X11)(X12)), O– 
C(=O)-Rs, where either (i) one of X11 or X12 is 
C, straight or branched alkyl chain containing at least 
one fluorine atom and the other is hydrogen, halogen, 
or Co straight or branched alkyl chain or (ii) both of 
X11 and X12 are Co straight or branched alkyl chain 
containing at least one fluorine atom; V is a linkage 
group selected from a direct bond, a divalent Co 
Straight or branched alkyl group optionally containing 
one or more O atoms, divalent Cs-so aryl group, diva 
lent Cs-so aralkyl group, or divalent Cs so monocyclic, 
bicyclic or tricyclic alkyl group; X2 is hydrogen, halo 
gen, or Co straight or branched alkyl chain optionally 
containing one or more O atoms; Rs is a Co straight 
or branched alkyl chain optionally containing one or 
more O atoms, a Cs-so monocyclic, bicyclic, or tricyclic 
alkyl group, or a Cs-so aryl group; X3 is hydrogen, 
Co straight or branched alkyl chain, halogen, cyano, 
or —C(=O)-Rso where Rso is selected from Co 
straight or branched alkyl chain optionally containing 
one or more O atoms or -O-Rs where Rs is 
hydrogen or Co straight or branched alkyl chain: j is 
0 to 10; m is 0 to 10; and n is 0 to 10, 

the Co straight or branched alkyl chain optionally 
containing one or more O atoms, Co straight or 
branched alkyl chain, Co straight or branched alkoxy 
chain, Cs-so monocyclic, bicyclic, or tricyclic alkyl 
group, Cs so cyclic alkylcarbonyl group, Cs so aralkyl 
group, Cs-so aryl group, naphthyl, anthryl, 5-, 6-, or 
7-membered saturated or unsaturated ring optionally 
containing one or more O atoms, or arylcarbonylmeth 
ylene group being unsubstituted or substituted by one 
or more groups selected from the group consisting of Z. 
halogen, C1-20 alkyl, C-20 cyclic alkyl, C-20 alkoxy, 
C-20 cyclic alkoxy, di Co alkylamino, dicyclic di 
C, alkylamino, hydroxyl, cyano, nitro, tresyl, oxo, 
aryl, aralkyl, oxygen atom, CFSO, aryloxy, arylthio. 
and groups of formulae (II) to (VI): 

(II) 

-o--or, 
R 

(III) 

-o-o-o: 
O 
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-continued 
(IV) 

-o-, OR13 
R15 O 

(V) 

-o-,-, 
R16 

(VI) 
-C-OR 

| 
O 

wherein Rio and R each independently represent a 
hydrogen atom, a Co straight or branched alkyl chain 
optionally containing one or more O atoms, or a C-so 
monocyclic, bicyclic, or tricyclic alkyl group, or Rio 
and R together can represent an alkylene group to 
form a five- or six-membered ring, 

R2 represents a Co straight or branched alkyl chain 
optionally containing one or more O atoms, a C-so 
monocyclic, bicyclic, or tricyclic alkyl group, or a Cs-so 
aralkyl group, or Ro and R together represent an 
alkylene group which forms a five- or six-membered 
ring together with the interposing-C-O-group, the 
carbon atom in the ring being optionally substituted by 
an oxygen atom, 

R represents a Co straight or branched alkyl chain 
optionally containing one or more O atoms or a C-so 
monocyclic, bicyclic, or tricyclic alkyl group, 

R1a and Rs each independently represent a hydrogen 
atom, a Co straight or branched alkyl chain option 
ally containing one or more O atoms or a Cs-so mono 
cyclic, bicyclic, or tricyclic alkyl group. 

R represents a Co straight or branched alkyl chain 
optionally containing one or more O atoms, a C-so 
monocyclic, bicyclic, or tricyclic alkyl group, a Cs-so 
aryl group, or a Cs so aralkyl group, and 

R7 represents Co straight or branched alkyl chain 
optionally containing one or more O atoms, a C-so 
monocyclic, bicyclic, or tricyclic alkyl group, a Cs-so 
aryl group, a Cs-so aralkyl group, the group 
—Si(R)-R7, or the group -O-Si(R)-R7, the 
C. straight or branched alkyl chain optionally con 
taining one or more O atoms, Cs-so monocyclic, bicy 
clic, or tricyclic alkyl group, Cs-so aryl group, and Cs so 
aralkyl group being unsubstituted or substituted as 
above; and A is an anion. 

2. The compound of claim 1 wherein W is 

OESEO 
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3. The compound of claim 2 wherein X2 is hydrogen and 
m is 1. 

4. The compound of claim 2 wherein X2 is methyl and m 
is 1. 

5. The compound of claim 2 wherein X2 is perfluorom 
ethyl and m is 1. 

6. The compound of claim 2 wherein R is Z. 
7. The compound of claim 2 wherein R is selected from 

Z or hydrogen. 
8. The compound of claim 1 wherein W is 

9. The compound of claim 8 wherein one of R or Rs 
is nitro with the other being selected from hydrogen, Co 
straight or branched alkyl chain optionally containing one or 
more O atoms, Cs so monocyclic, bicyclic, or tricyclic alkyl 
group, Cs so cyclic alkylcarbonyl group, Cs-so aryl group. 
Caralkyl group, arylcarbonylmethylene group, cyano, or 
hydroxyl, the Co straight or branched alkyl chain option 
ally containing one or more O atoms, Cs so monocyclic, 
bicyclic, or tricyclic alkyl group, Cs so cyclic alkylcarbonyl 
group, Cs so aryl group, Cs so aralkyl group, and arylcarbo 
nylmethylene group being unsubstituted or Substituted. 

10. The compound of claim 9 wherein R is nitro. 
11. The compound of claim 9 wherein Rs is nitro. 
12. The compound of claim 9 wherein both of R and 

Rare nitro. 
13. The compound of claim 9 wherein R is Z. 
14. The compound of claim 9 wherein R is Z or 

hydrogen. 
15. The compound of claim 1 selected from 

NO 

CH 

NO 
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16. The compound of claim 1 selected from 

NO 

O 

SFO s 

O 

Ho 
CH3 

CH3 

Ho 
O 

FC CF 

o==o 
OESEO 

FC CFH: 

O 

O 

CH 


