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High-Resolution Negative Photoresist “TOYOBEAM CIP Series”

Masaaki TODOKO
Makoto FUKUTOMI
Mitsutoshi FUKUDA
Akira AKIMOTO

TOYOBEAM CIP Series, a high-resolution negative photoresist based on cyclized polyisoprene has been

developed in an effort to narrow the distribution of molecular weight.

Polyisoprene is obtained by means of living anionic polymerization method. Cyclized polyisoprene (CIP)

with very narrow molecular weight distribution can be prepared by treating a dilute solution of the

monodispersed polyisoprene with Friedel-Crafts type catalyst.
CIP thus prepared has as high a resolution as 1.1 ym L & S when a 1.0 pgm thick resist film on silicon

oxide wafer is exposed to ultraviolet light from a UV projection system (Canon MPA-520FA),

When a

deep UV projection system is used, CIP shows higher resolution less than 1.0 ym L & S.
Thus, TOYOBEAM CIP has been found to possess the highest resolution of any other negative

photoresists so far known,
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Fig.1 Manufacturing methods of chloromethylated polystyrene
(CMS) and cyclized polyisoprene (CIP)
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Fig.3 GPC of a cyclized polyisoprene obtained
by a conventional method with use of
SnCl, as a catalyst.
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Fig.2 GPC of polyisoprene 1 | ! 1 1 ' -
polyisop 38 34 30 26 Count

LS: light scattering
RI: differential refractometer
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Fig.4 GPCs of a cyclized polyisoprene (CIP)
(B) and polyisoprene (A)
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Fig.5 Spectral absorbance of CIP series
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Table 1 Specifications of “TOYOBEAM” CIP
series
Type Negative
Solvent Xylene
Total Solids 13wt
Viscosity (at 25°C) 25¢p
Specific Gravity
(at 250C) 0.87

Polydispersity (M,,/M,)
Ash Content

less than 1.3

less than | ppm

Filtration 0.22 pm

Metal Ion Content? less than 0,1 ppm

1) Li, Na, K, Mg, Ca, Al, Si, Sn, Fe, Cu, Mn
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Fig.6 Sensitivity curves of CIP and a com-
mercial resist. Arrow () represents a
initial gelation point.
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Photo3 SEM photomicrograph of CIP-200
Aligner: MPA-520FA
Film thickness: 1 gm

Photo4 SEM photomicrograph of CIP-300
Aligner: PLA-520F, softcontact mode
Film thickness: | ym
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Coating Thickness : 1.5xm
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Fig.8 Effect of purge gas on the resist thickness
ALIGNER: Canon PLA-520F
MODE: proximity 10 um GAP
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Fig.9 Effect of exposure energy on the line
width of resist image
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Photo5 SEM photomicrograph of CIP-300 on
a substrate with step
Lines and spaces: 3 ym
Film thickness: | gm
Step height: 7000A (Si0,)
Aligner : PLA-520F, softcontact
mode

Photo § Profile of CIP-300 resist pattern after
post baking (180°C, 20 min)
Line width: 3 pm
Film thickness: 1 g#m
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