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Development of Contrast Enhanced Material
for High-Resolution Photolithography

Tkuo SAKURAI
Masato FUKAMACHI
Masazumi HASEGAWA

Material for Contrast Enhanced Lithography (CEL) which contained a photobleachable material, diazonium
salt has been developed for submicron optical lithography and its characteristics have been evaluated, using a
g-line wafer stepper with 0.35 NA lens, and a computer simulation method.

As a result, gamma value and resolution showed a remarkable improvement and a 0.7 um L & S pattern

with a vertical wall was obtained; also, the resolution of a 0.6 um L & S pattern was made possible. In addi-

tion, an improvement in process latitude, e. g. development time and focus, was exhibited.

Thus, it has been shown that the newly developed material for CEL demonstrated excellent performance us-

ing a simple process to achieve a submicron fine pattern and process latitude, which assured high yield produc-

tion of integrated circuits.
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Fig. 3 Influence of A value and C value on contrast and output dose
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Fig. 4 Influence of CEL film thickness on contrast and output dose
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Table 1 Contrast Enhanced Material

Diazonium Binding Solvent
Salt Polymer

1 (1) (1) Water

2 (1) (Iv) Water
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Table 2 Wafer processing conditions

Item Conditions
Substrate 4 inches bare silicon wafer
Resist film « 1.0um
thickness

Prebaking of resist  85°C/30 min, in convection

oven
Exposure g-line wafer stepper with 0.35
NA lens DSW 6000 (GCA
Corp.)
Development Dipping, 25°C/75 sec

Developer, 2.38%
tetramethylammonium hydrox-
ide
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Table 3 Evaluation results of sensitivity and gamma value
A value d 7(0) A-dvalue Cvalue sensitivity amma value
(pm)  @m) (%) (-) (m?/m])  @J/em®)  ®
MCEL-A 3.0 0.33 18.5 1.59 0.035 95 2.35
MCEL-B 9.3 0.50 0.9 4.65 0.045 144 4.84
MCEL-C 12.8 0.38 0.7 4.86 0.045 150 5.30
Photoresist A — = — — — 50 1.60
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